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Abstract

Background: Vital statistics data suggest that the opioid pain reliever (OPR) methadone is involved in one third of
OPR-related overdose deaths, but it accounts for only a few percent of OPR prescriptions.

Methods: CDC analyzed rates of fatal methadone overdoses and sales nationally during 1999-2010 and rates of overdose
death for methadone compared with rates for other major opioids in 13 states for 2009.

Results: Methadone overdose deaths and sales rates in the United States peaked in 2007. In 2010, methadone accounted
for between 4.5% and 18.5% of the opioids distributed by state. Methadone was involved in 31.4% of OPR deaths in the
13 states. It accounted for 39.8% of single-drug OPR deaths. The overdose death rate for methadone was significantly
greater than that for other OPR for multidrug and single-drug deaths.

Conclusions: Methadone remains a drug that contributes disproportionately to the excessive number of opioid pain
reliever overdoses and associated medical and societal costs.

Implications for Public Health Practice: Health-care providers who choose to prescribe methadone should have
substantial experience with its use and follow consensus guidelines for appropriate opioid prescribing. Providers should
use methadone as an analgesic only for conditions where benefit outweighs risk to patients and society. Methadone and
other extended-release opioids should not be used for mild pain, acute pain, “breakthrough” pain, or on an as-needed
basis. For chronic noncancer pain, methadone should not be considered a drug of first choice by prescribers or insurers.

Introduction

U.S. physicians have used the synthetic opioid methadone as
a treatment for heroin addiction since the 1960s and increas-
ingly as a treatment for chronic noncancer pain since the
mid-1990s (7). Individual states began to report increasing
numbers of overdose deaths involving methadone in 2003 (2).
Subsequently, rates of deaths and emergency department (ED)
visits involving methadone have increased nationwide (3,4).
Studies using medical examiner data suggested that more than
three quarters of methadone overdoses involved persons who
were not enrolled in programs treating opioid addiction with
methadone and that most persons who overdosed were using
it without a prescription (3). In November 2006, the Food and
Drug Administration (FDA) issued a warning regarding careful
prescribing of methadone because of the sharp rise in overdose
deaths among patients receiving methadone for pain (5). FDA
also revised the interval for the recommended starting dosage
from 2.5-10 mg every 3—4 hours to 2.5-10 mg every 8-12
hours. In January 2008, on request of the Drug Enforcement
Administration (DEA), manufacturers voluntarily limited dis-
tribution of the largest (40 mg) formulation of methadone to
authorized opioid addiction treatment programs and hospitals

only, because this formulation was not approved for the treat-
ment of pain (6).

Recent analyses have shown that methadone was involved in
one in three opioid-related deaths in 2008 (7). Moreover, the
involvement of methadone in drug overdose deaths, in toxic
exposures quantified by poison centers, and in diversion to
nonpatients is disproportionate to the number of methadone
prescriptions for pain when compared with other opioid pain
relievers (3,8). Analysis of ED data indicates that the estimated
number of ED visits resulting from nonmedical use of metha-
done alone or in combination with other drugs in 2009 (n =
63,031) was significantly greater than the estimated number
in 2004 (n = 36,806) (4). CDC reviewed national data on
trends in methadone use and mortality and data from medi-
cal examiners on methadone mortality to determine whether
additional recommendations for its safe use for pain treatment
are necessary.

Methods

For this report, national death rates during 1999-2009 are
based on the National Vital Statistics System multiple cause of
death files (9). Methadone-related deaths were defined as those
with an underlying cause of death classified by the International
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Classification of Diseases, 10th Revision (ICD-10) external cause
of injury codes as X40-X44, X60-X64, X85, or Y10-Y14 and
an ICD-10 code (T40.3) for methadone poisoning. Methadone
might have been listed alone or in combination with other drugs.
The amounts of opioid pain relievers distributed for
1999-2010 nationally and by state were obtained from the
DEA’s Automation of Reports and Consolidated Orders System
(ARCOS).* Distributions of methadone to opioid treatment
programs were not included. Annual numbers of prescriptions
dispensed for methadone and other opioids in outpatient
settings for 1999-2009 came from an analysis conducted by
FDA in 2010 using a commercial prescription and patient
measurement service (Vector One: National [VONA]) that
can estimate the number of prescriptions for drugs dispensed
by outpatient retail pharmacies in the United States (10).
Population-based counts of drug-related deaths for metha-
done and other opioids in 2009 came from 13 states in the
Medical Examiner component of the Drug Abuse Warning
Network (DAWN): Delaware, Massachusetts, Maryland,
Maine, New Hampshire, New Mexico, Oklahoma, Oregon,
Rhode Island, Utah, Virginia, Vermont, and West Virgini;al.Jr
State medical examiners provided information on all drug-
related deaths, and CDC analyzed the deaths involving an
opioid, whether in combination with other drugs or by itself.
Opioid distribution data for these states were available from
the ARCOS system and converted to morphine milligram
equivalents (MME) using a standard reference (11).
Comparison of methadone to other major opioids in DAWN
data was based on rates of death per 100 kg of opioid analgesic in
MME. Drug-specific rates were compared using rate ratios and 95%
confidence intervals with the rates for methadone as the referents.

Results

The rate of overdose deaths involving methadone in the
United States in 2009 was 5.5 times the rate in 1999 (Figure 1).
The mortality rate peaked at 1.8 deaths per 100,000 persons
in 2007 and then declined in parallel with the amount of
methadone being distributed nationally in 2008 and 2009.
The annual rate of methadone prescriptions for pain rose to
1.5 per 100 persons by 2008 and did not increase further in
2009. Methadone accounted for 4.4 million (1.7%) of the
257 million opioid prescriptions in 2009. However, in 2010,
methadone accounted for 9.0% of all the MME of all major
opioids tracked by ARCOS other than buprenorphine. This
proportion varied by state from 4.5% in New Jersey to 18.5%
in Washington (Figure 2).

*Information about the DEA’s ARCOS system is available at htep://www.
deadiversion.usdoj.gov/arcos.

T Information about the DAWN Medical Examiner system is available at htep://
www.samhsa.gov/data/2k11/dawn/2k9dawnme/html/dawn2k9me.htm.
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Among the 13 DAWN Medical Examiner states, metha-
done accounted for 9.8% of the MME tracked by ARCOS.
Methadone was involved in 31.4% of the 3,294 deaths involv-
ing these opioids, more than any opioid other than oxycodone
in 2009 (Table). Among the 748 single-drug deaths, metha-
done was involved in 298 (39.8%), twice as many as any other
opioid. The rate of methadone deaths per 100 kg sold in MME
was significantly higher than that for any other opioid for
both all deaths and single-drug deaths. The difference between
methadone and other opioids was more pronounced in the
analysis of single-drug deaths. Even if some of these deaths
(e.g., 25%) had been attributable to methadone dispensed from
opioid treatment programs, the differences between methadone
and other opioids would remain significant. The methadone
death rate was still significantly higher than the rate for any
other opioid in both comparisons.

Conclusions and Comment

The primary advantages of using methadone over other
opioids for pain treatment are its long duration of action, rela-
tively low cost, and availability in liquid formulation for oral
use. Its primary disadvantages are its long and unpredictable
half-life and associated risk for accumulating toxic levels lead-
ing to severe respiratory depression; its multiple interactions
with other drugs, including frequently abused drugs such as
antianxiety agents; and its ability to cause major disturbances
of cardiac rhythm (72).

Increased use of methadone since 1999 might have been
prompted by growing costs of treating pain with opioids and
increasing reports of abuse of other, more expensive, extended-
release opioids (7). Overdose reports and interventions by FDA
and DEA might have resulted in declines in the amount of
methadone distributed and methadone-related fatal overdoses
in 2008, although the number of methadone prescriptions did
not decline. The parallel trends in the amount of methadone
distributed for use as a pain reliever and in the methadone
mortality rate are consistent with methadone prescribed as
a pain reliever being the primary determinant of methadone
mortality rates (7,3).

Data suggest that some of the current uses of methadone
for pain might be inappropriate. According to an analysis
conducted by FDA, the most common diagnoses associated
with methadone use for pain in 2009 were musculoskeletal
problems (such as back pain and arthritis) (46%), headaches
(17%), cancer (11%), and trauma (5%). Most methadone
prescriptions were written by primary care providers or mid-
level practitioners (e.g., nurse practitioners) rather than pain
specialists. Nearly a third of prescriptions appear to have been
dispensed to patients with no opioid prescriptions in the previ-
ous month (i.e., opioid-naive patients) (10).
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FIGURE 1. Rates of methadone distribution for pain, methadone-related overdose deaths,

and methadone prescriptions for pain — United States, 1999-2010

overdoses is difficult. However, this is not an
issue in single-drug deaths, among which the
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highest risks for methadone were observed.
Fourth, some deaths might have resulted
from methadone provided in take-home
doses by opioid treatment programs, but
adjusting for such deaths in this analysis
did not change the overall results. Finally,
ARCOS data reflect distributions to retail
outlets by state, but some drugs might have
been used by residents of neighboring states.

This study and others suggest that metha-
done remains a drug that contributes dispro-
portionately to opioid pain reliever overdoses
and associated medical and societal costs.
Additional warnings to prescribers about dos-
age are likely to have limited effect, given the
high prevalence of use without a prescription
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FIGURE 2. Percentage of opioid distribution accounted for by
methadone prescribed for pain, by state — United States, 2010
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The findings in this report are subject to at least five
limitations. First, vital statistics underestimate the number of
overdose deaths from specific drugs because the type of drug
is not specified on many death certificates. Second, medical
examiners in the DAWN system might have varying definitions
of drug-related deaths. However, individual medical examiners
likely apply the same definitions to all types of opioid analgesics.
Third, assigning responsibility to any single drug in multidrug
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T T among persons who overdose. The public

health goal now should be to mount a con-

certed effort to reserve methadone for those

pain-related conditions for which the benefits
likely outweigh the risks to patients and society, such as use for
cancer-related pain or palliative care. This will reduce the amount
of methadone available for diversion and nonmedical use.

Methadone and other, extended-release opioids should not
be used for mild pain, acute pain, “breakthrough” pain, or on
an as-needed basis. For chronic noncancer pain, methadone
should not be considered a drug of first choice. This is especially
true for conditions for which the benefits of opioids have not
been demonstrated, such as headache and low back pain. Only
a small fraction of patients with intractable chronic headache
treated with opioids experience long-term pain reduction or
functional improvement (73). Evidence that any opioids are
effective in chronic low back pain is limited (7/4). Additionally,
methadone should not be prescribed to opioid-naive patients,
and, whenever possible, should not be prescribed to patients
taking benzodiazepine antianxiety agents because of an
increased risk for severe respiratory depression. Health-care
providers who choose to prescribe methadone should have
substantial experience with its use and follow consensus guide-
lines for appropriate opioid prescribing (15). Providers should
instruct patients about the potential risks of methadone and
how to store and dispose of it properly.

Public and private insurers and health-care systems can ensure
that prescribers of methadone follow dosage guidelines by
requiring authorization for starting doses for pain that exceed
the recommended upper limit of 30 mg per day (5). Insurance
formularies should not list methadone as a preferred drug for the
treatment of chronic noncancer pain. Pharmaceutical companies
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TABLE. Drug-related deaths involving opioids, by type of opioid — Drug
Abuse Warning Network Medical Examiner System, 13 states, 2009

Death rate
per 100 kg
Opioid No. MME RR (95% CI)
All deaths
Buprenorphine 20 0.8 0.02 (0.01-0.04)
Fentanyl 364 7.7 0.28 (0.25-0.32)
Hydrocodone 550 14.3 0.42 (0.38-0.47)
Hydromorphone 74 9.1 0.27 (0.21-0.34)
Morphine 824 20.2 0.64 (0.58-0.70)
Oxycodone 1,097 8.7 0.26 (0.24-0.28)
Methadone 1,034 336 1.00 referent
Total* 3,294 10.4
Single-drug deaths
Buprenorphine 2 0.1 0.01 (0.00-0.03)
Fentanyl 99 2.1 0.26 (0.21-0.33)
Hydrocodone 42 1.1 0.11 (0.08-0.16)
Hydromorphone 4 0.5 0.05 (0.02-0.14)
Morphine 153 3.8 0.41 (0.34-0.50)
Oxycodone 150 1.2 0.12 (0.10-0.15)
Methadone 298 9.7 1.00 referent
Total 748 2.4

Abbreviations: MME = morphine milligram equivalent; RR = rate ratio;

Cl = confidence interval.

* Counts for each opioid might not sum to the total shown for all deaths because
some deaths involved more than one opioid.

should introduce a 2.5-mg formulation of methadone to facili-
tate treatment with the lowest recommended dosage.
Although interventions related to methadone use are
urgently needed, government agencies, health-care providers,
insurers, and other stakeholders must combine these interven-
tions with measures that will address the problems of misuse
and abuse of all opioid pain relievers. Interventions such as
the use of prescription drug monitoring programs, appropri-
ate screening and monitoring before prescribing opioid pain
relievers, regulatory and law enforcement efforts, and state
policies (e.g., “pill mill” laws) aimed at providers and patients
involved in diversion of these drugs continue to be essential
elements in addressing this public health emergency.
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Key Points

e Between 1999 and 2009, the rate of fatal overdoses
involving methadone increased more than fivefold as
its prescribed use for treatment of pain increased.

* Methadone is involved in approximately one in three
opioid-related overdose deaths. Its pharmacology makes
it more difficult to use safely for pain than other opioid
pain relievers.

* Methadone is being prescribed inappropriately for
acute injuries and on a long-term basis for common
causes of chronic pain (e.g., back pain), for which
opioid pain relievers are of unproven benefit.

* Insurance formularies should not list methadone as a
preferred drug for the treatment of chronic noncancer
pain. Methadone should be reserved for use in selected
circumstances (e.g., for cancer pain or palliative care),
by prescribers with substantial experience in its use.
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