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Background: Methadone is a highly effective treatment for opioid use disorder. Its use in the United States is 

highly regulated at both the federal and state level. The regulations related to take-home doses were loosened 

because of the 2019 Novel Coronavirus public health emergency declaration. The aim was to assess the effect of 

loosened regulations on methadone-related exposures reported to poison control centers. 

Methods: Retrospective analysis of population-based intentional methadone exposures (in persons 18 years of 

age and older) reported to the American Association of Poison Control Centers’ National Poison Data System. A 

quasi-experimental design looking at one year before and after the March 16, 2020 loosening of methadone take- 

home regulations. Severity of exposure was assessed by: disposition (discharged from emergency department, 

admitted to non-critical care versus critical care units), medical treatments received, and medical outcomes (no 

effect, minor effect, moderate effect, major effect, death). One tail Student t -test and Chi Square were used; p 

significance was < 0.05. 

Results: The number of adult intentional exposures involving methadone increased by 5.3% in the year following 

the change in federal regulations ( p < 0.05). There was no statistically significant difference in distribution of age, 

gender, whether exposures involved methadone-only or methadone plus other substances, therapies administered 

or hospitalizations. There was no difference in overall distribution of medical outcomes, including deaths. 

Conclusions: Although the number of exposures involving methadone increased post-regulation change, the sever- 

ity of exposures remained unchanged. Various additional factors (Medicare and Medicaid expansion; increased 

number of opioid treatment programs) may have also contributed to this increase. As federal officials consider 

possible permanent changes to the methadone regulations, it is important to evaluate potential related risks 

and benefits. This study lends support to the consideration that loosening of methadone regulations does not 

necessarily lead to a substantial increase in severity of exposures. 
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Methadone has been used in the United States as a highly effective

edication for the treatment of Opioid Use Disorder (OUD) since

he late 1960s. Its use is strictly regulated by the Drug Enforcement

dministration (DEA) under the Narcotic Addict Treatment Act of 1974

and related federal regulation, 42CFR8.12), the Substance Abuse and

ental Health Services Administration (SAMHSA), as well as individual

tate regulations. For the treatment of OUD, it must be dispensed by

n opioid treatment programs (OTP) which must be registered with the

EA, certified by SAMHSA, accredited by an independent accrediting
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ody (approved by SAMHSA), and licensed by the state in which it

perates. The federal regulations outline strict requirements for all

spects of the use of methadone including efforts to limit the potential

or diversion. A major tool used for this purpose is the stringent re-

uirement for patients to “earn ” unsupervised (take-home; take-away;

carry ”) doses of methadone other than for days when the clinic is

losed (e.g. Sundays/holidays). The regulation stipulates that a patient

ho is doing well may receive one additional weekly take-home dose

very 90 days during the first 270 days of treatment, with a two-week

upply allowed after one year and a four-week supply after two years. 1 

rograms are encouraged to use eight criteria “in determining whether

https://doi.org/10.1016/j.drugpo.2022.103591
http://www.ScienceDirect.com
http://www.elsevier.com/locate/drugpo
http://crossmark.crossref.org/dialog/?doi=10.1016/j.drugpo.2022.103591&domain=pdf
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 patient is responsible in handling opioid drugs for unsupervised use. ”

hese include such somewhat vague items as “absence of recent abuse

f drugs ”, “stability of the patient’s home environment and social

elationships ”, and “whether the rehabilitative benefit …outweighs the

otential risks of diversion ” ( HHS, 2001 ). 

Despite this concern for public safety, there is little evidence in

he scientific literature that relaxing regulations and allowing increased

ake-home doses leads to more diversion or jeopardizes public safety.

onversely, there is evidence that stringent take-home policies nega-

ively impact patient engagement and retention in treatment and hinder

he ability of OTPs to provide true patient-centered care ( Amiri et al.,

018 ; Deering et al., 2011 ; Gerra et al., 2011 ; Kourounis et al., 2016 ;

ani, Pirastu, Ricci & Gessa, 1996 ). 

On January 31, 2020, the Secretary of Health and Human Services

HHS) declared a public health emergency for the 2019 Novel Coro-

avirus. As the pandemic worsened and more states prepared to im-

lement Stay-at-Home orders, SAMHSA released an ‘Opioid Treatment

rogram (OTP) Guidance’ on March 16, 2020 allowing states to “…re-

uest blanket exceptions for all stable patients…to receive 28 days of

ake-Home doses …and up to 14 days of Take-Home medication for

hose patients who are less stable but who the OTP believes can safely

andle this level of Take-Home medication. ” ( SAMHSA, 2020a ) This de-

ision potentially impacted more than 400,000 individuals who receive

ethadone through an OTP ( SAMHSA, 2020b ). 

The COVID-19 public health emergency declaration provided a nat-

ralistic experiment to look at outcomes related to the loosening of

ethadone regulations. Several studies looking at the effect of increased

ake-home doses during the COVID-19 pandemic have reported minimal

iversion of methadone and no increases in methadone-related over-

oses ( Amram, Amiri, Thorn, Lutz & Joudrey, 2021 ; Brothers, Viera

 Heimer, 2021 ; Figgatt, Salazar, Day, Vincent & Dasgupta, 2021 ;

oseph, Torres-Lockhart, Stein, Mund & Nahvi, 2021 ; Levander, Pytell,

toller, Korthuis & Chander, 2021 ; Meteliuk et al., 2021 ). Most of

he studies thus far have looked at data collected from a single pro-

ram ( Amram et al., 2021 ) or a group of programs in a single area

 Figgatt et al., 2021 ; Joseph et al., 2021 ) or a single state ( Brothers et al.,

021 ), or other countries ( Meteliuk et al., 2021 ). Others suffer from

ubstantial biases such as reliance almost entirely on patient self-report

 Figgatt et al., 2021 ) or program self-report with low response rates

 Levander et al., 2021 ). 

On November 18, 2021, SAMHSA announced that it would be “ex-

ending the take-home flexibilities for one year, effective upon the even-
 

2 
ual expiration of the COVID-19 Public Health Emergency ” and that

SAMHSA is also considering mechanisms to make this flexibility per-

anent ” ( SAMHSA, 2021a , 2021b ) further highlighting the need for rel-

vant data to help guide the proposed changes. The objective of the

urrent study is to look at changes in exposures involving methadone

eported to poison control centers across the entire U.S. before and af-

er the loosening of regulations. 

ethods 

We conducted a retrospective observational analysis of the National

oison Data System (NPDS), a large unified, near real-time registry from

5 poison control centers that cover the entire U.S. and its territories

 AAPCC, 2021a , 2021b ). Specialists in Poison Information (SPI; usually

 nurse or pharmacist with extensive additional training in toxicology)

espond over the phone, in real time, to calls originating from the public

nd health care professionals regarding exposure to various substances.

xposures are defined in NPDS as “actual or suspected contact with

ny substance which has been ingested, inhaled, absorbed, applied to,

r injected into the body. ” “Poisoning ” (International Classification of

iseases-10), “intoxication ” (Diagnostic and Statistical Manual of Men-

al Disorders, Fifth Edition) and “overdose ” are all classified as expo-

ures in NPDS. However, not all exposures in NPDS necessarily meet

CD-10 criteria for poisoning or DSM-5 criteria for intoxication. For ex-

mple, a clinician may call with a medication overdose in a patient who

akes methadone appropriately. 

The determination of intentional vs unintentional is made by the

PI making an assessment based on the information provided by the

aller or the health care provider. Intentional exposures are defined as

xposures resulting from purposeful action. These exposures are further

lassified as: Abuse- exposure resulting from the intentional improper or

ncorrect use of a substance where the patient was likely attempting to

ain a high, euphoric effect or some other psychotropic effect, including

ecreational use of a substance for any effect; Misuse- exposure result-

ng from intentional improper or incorrect use of a substance for reasons

ther than the pursuit of psychotropic effect; Suspected Suicide or Un-

nown. Abuse and misuse were grouped together under non-medical use

or the purposes of this study. 

Fig. 1. Intentional exposures involving
methadone. 

Reported to National Poison Data System 

(NPDS) per two weeks. 
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Table 1 

Characteristics of adult exposures involving methadone reported to the National Poison Data System Pre- vs Post-intervention (March 16, 2020). 

Nonmedical use N = 1123 (%) P value Suspected attempted suicide N = 1067 (%) P value Unknown reason N = 271 (%) P value 

Pre- Post- Pre- Post- Pre- Post- 

N 539 584 0.14 532 535 0.02 128 143 0.45 

Median age (years) 39 39 0.80 42 41 0.65 45 41 0.26 

Male 321(59.6) 365 (62.5) 0.31 254 (47.7) 242 (45.2) 0.41 60 (46.9) 75 (52.4) 0.36 

Methadone-only 216(40.1) 237 (40.6) 0.86 121 (22.7) 139 (26.0) 0.22 54 (42.2) 61 (42.7) 0.94 

THERAPIES 

Naloxone administered 295(54.7) 301 (51.5) 0.29 250 (47.0) 252 (47.1) 0.97 80 (62.5) 73 (51) 0.06 

Intubation/ventilator 36 (6.7) 34 (5.8) 0.55 82 (15.4) 69 (12.9) 0.24 28 (21.9) 24 (16.8) 0.29 

Vasopressors administered 10 (1.9) 15 (2.6) 0.42 22 (4.1) 20 (3.7) 0.74 5 (3.9) 4 (2.8) 0.61 

DISPOSITIONS 

Treated & released from ED 154 (28.6) 165 (28.3) 102 (19.2) 88 (16.4) 15 (11.7) 24 (16.8) 

Admitted non-critical care 107 (19.9) 142 (24.3) 104 (19.5) 135 (25.2) 21 (16.4) 34 (23.8) 

Admitted critical care 158 (29.3) 148 (25.3) 235 (44.2) 210 (39.3) 67 (52.3) 53 (37.1) 

Admitted psychiatry 16 (3.0) 8 (1.4) 57 (10.7) 69 (12.9) 9 (7) 2 (1.4) 

Lost to follow up 104 (19.3) 121 (20.7) 0.10 34 (6.4%) 33 (6.2%) 0.10 16 (12.5) 30 (20.1) < 0.05 

MEDICAL OUTCOMES 

Not followed/no effect 48 (8.9) 55 (9.4) 45 (8.5) 52 (9.7) 10 (7.8) 10 (7.0) 

Minor effect 60 (11.1) 72 (12.3) 65 (12.2) 66 (12.3) 9 (7) 7 (4.9) 

Moderate effect 201(37.3) 218 (37.3) 238 (44.7) 228 (42.6) 58 (45.3) 58 (40.6) 

Major effect 162(30.1) 177 (30.3) 151 (28.4) 163 (30.5) 43 (33.6) 45 (31.5) 

Death 9 (1.7) 7 (1.2) 11 (2.1) 3 (0.6) 0 (0) 3 (2.1) 

Unknown outcome 59 (10.9) 55 (9.4) 0.92 22 (4.1) 23 (4.3) 0.22 8 (6.3) 20 (14) 0.44 

Nonmedical use: exposure resulting from the intentional improper or incorrect use of a substance where the patient was likely attempting to gain a high, euphoric effect or some other psychotropic effect, including 

recreational use of a substance for any effect (e.g. using recreational drugs) OR exposure resulting from intentional improper or incorrect use of a substance for reasons other than the pursuit of psychotropic effect 

(e.g. person deliberately increases the dosage of a medication to enhance therapeutic effect, overuse of a substance to perform better). 
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Medical outcomes are classified as: no effect- no symptoms; minor

ffect- symptoms that resolved rapidly; moderate effect- symptoms that

ere more pronounced, more prolonged, or more of a systemic nature;

ajor effect- symptoms which were life threatening or resulted in signif-

cant residual disability (e.g. cardiac arrest, respiratory arrest). A unique

eature of poison control center exposure management is the use of fol-

ow up calls to monitor progress, provide on-going treatment recom-

endations, and determine final medical outcome for each exposure

ncident. Data collected by each poison control center are uploaded in

ear-real time (every 8–15 min) to NPDS. 

NPDS was queried for human exposures involving methadone from

arch 19,2019 to March 15, 2021 (2 years). The query included all

ges, all exposure reasons, and all associated medical outcomes. The

re-period was March 19, 2019 to March 16, 2020 (364 days) and the

ost-period was March 17, 2020 to March 15, 2021 (364 days). Inclu-

ion criteria: intentional exposures. Exclusion criteria: non-intentional

xposures; age less than 18 years; indirect reports. For comparison, all

ntentional exposures to all substances in persons over 18 years of age

n NPDS were used. One tail Student t -test was used for normally dis-

ributed data and Chi Square was used for categorical data comparison

n pre- vs post- groups; p significance was < 0.05. The study used exist-

ng de-identified data and was exempt from institutional review board

eview in accordance with the Common Rule. 

esults 

Exposures were reported from all states in the U.S. Fig. 1 illustrates

xposures over time. A total of 2461 exposures were included in the

tudy (Fig. 2; Supplementary Material). Counts ranged from 71 to 110

ethadone exposures per 4-weeks in the pre- to 84 to 113 in the post-

eriod. The 4-week mean increased from 92.2 (95% CI = 84.6–99.8) ex-

osures involving methadone pre- to 97.1 (95% CI = 93–101.2) in the

ost-period. 

During the study period, total methadone exposures increased by

.3% from 1199 pre- to 1262 in the post-period. At the same time, total

ntentional exposures in persons over age 18 years captured in NPDS

ecreased by 9.17% from total 306,871 pre- to 278,729 post-period.

he increase in methadone exposures was statistically significant when

ompared to total intentional exposures ( p < 0.05). 

There was no statistically significant difference in distribution of age,

ender, whether exposures involved methadone-only or methadone plus

ther substances, or therapies administered in the pre- vs post-period.

here was no difference in the proportion of patients admitted to the

ospital. A total of 20 and 13 deaths were reported in the pre- vs post-

eriod. There was no statistically significant difference in overall distri-

ution of medical outcomes, including deaths ( Table 1 ). 

onclusions 

The continued increase in drug overdose fatalities in 2021 (with over

00,000 in the 12-month period ending April 2021; greater than 75%

nvolving opioids) ( Ahmad, Rossen & Sutton, 2021 ) has added further

rgency to the need to increase access to care for individuals with OUD

cross the country, especially in more rural areas where distances can

e a major impediment to treatment. Support for extension of the loos-

ned methadone take-home regulations ( Trujols et al., 2020 ) and the

ovember 2021 announcement that SAMHSA plans to “make this flex-

bility permanent ” ( SAMHSA, 2021a ) have highlighted the importance

f assessing the potential benefits and harms of changing this decades

ld, highly restrictive system. 

This study found a small but statistically significant increase in in-

entional exposures involving methadone in the year after methadone

egulations were loosened though with no increase in severity of ex-

osures, including fatalities. This result is important to contextualize

ince it occurred in the setting of various concurrent changes that,

ollectively, could have increased methadone exposures considerably.
4 
irst, methadone regulations were loosened allowing for more take-

ome doses. A late-2020 report from the HHS Office of Inspector General

tated that 89% of randomly-selected OTPs surveyed had implemented

ome level of increased take-home doses ( HHS, 2021 ). The loosening of

egulations was “permissive ” and not mandatory, resulting in wide vari-

bility in how states and individual programs actually implemented the

llowed changes. Individual states had to request the exception from

AMHSA (through their State Opioid Treatment Authority) and then

rant the exception to individual programs that also had to explicitly

equest the exception prior to implementing changes. There was lit-

le guidance from SAMHSA as to the specifics of how to implement

hanges or the duration (all states had begun to lift Stay-at-Home or-

ers by May 20, 2020 but the public health emergency was continually

enewed through 2021 allowing for the loosened methadone regulations

o continue for that period). Insurance payment also likely significantly

ffected state and individual program implementation given that Medi-

aid does not reimburse for unsupervised dosing in a number of states,

ven during the pandemic. 

A second factor that may have impacted the amount of methadone

eing administered and the number of patients in treatment relates to

overage of OTP services by Medicare and Medicaid. On January 1,

020, Medicare, which had not previously covered treatment through

n OTP, expanded coverage for OUD treatment services furnished by

TPs and sent letters urging OTPs to enroll Medicare patients imme-

iately ( HHS, 2019 , 2020a ). Similarly, although Medicaid coverage for

ethadone has expanded over the past several decades (partially re-

ated to expansion related to the Affordable Care Act), only 42 of the 53

tates and territories provided coverage for methadone through OTPs

s of 2018 ( SAMHSA, 2018 ). In October of 2018, the Substance Use-

isorder Prevention that Promotes Opioid Recovery and Treatment for

atients and Communities Act (SUPPORT Act) was signed, requiring

hat all states provide Medicaid coverage for methadone by October 1,

020 ( HHS, 2020b ; SUPPORT, 2018 ). In the absence of a centralized,

eal-time data-base, it is difficult to get an accurate number of patients

eceiving methadone through an OTP, but it is likely that this number

ncreased in the past two years given the expansion of coverage by Medi-

are and Medicaid. 

A third factor that likely impacted the number of individuals in treat-

ent for OUD is the increase in the number of OTPs that have opened

ver the past decade with a total of more than 1830 OTPs (up from 1200

n 2010) in 49 states, the District of Columbia and Puerto Rico. During

he study period, 85 OTPs opened in the pre- vs 106 in the post-period

 SAMHSA, 2021c ). Thus, the increase in allowable take-home doses, the

ncrease in Medicare and Medicaid coverage, and the increase in OTPs,

ollectively, likely increased the number of individuals receiving treat-

ent for OUD in 2020 and 2021. Related to this, it is also possible that

ack of familiarity with methadone resulted in increased reporting from

roviders in areas where methadone was previously not available. 

Fig. 1 illustrates exposures over time. The short-lived decrease in

xposures immediately following March 17, 2020, is likely due to state-

ssued Stay-at-Home orders (which began in California March 19, 2020

nd existed in 32 states by March 31, 2020). This paralleled the de-

rease in emergency department and Emergency Medical System (EMS)

ncounters observed nationally during this time period ( Lerner, New-

ard & Mann, 2020 ). 

The severity of exposures is a unique feature of NPDS data. It can be

easured in final medical outcome, therapies administered, and dispo-

ition (admitted to hospital vs not admitted). Severity of exposures in

ll three areas was not statistically different ( Table 1 ). This is reassur-

ng given the potential for significant increased severity resulting from

igher quantities of methadone potentially available to non-tolerant in-

ividuals. 

Limitations include selection bias resulting from underreporting of

xposures in NPDS, where reporting is voluntary. The degree to which

oison control centers are utilized by the general public and health-

are professionals is extremely variable and difficult to measure. Im-
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ortantly, reporting practices to poison centers did not change over the

ourse of the study making comparisons pre- and post- valid. NPDS data

re also subject to disruptions in care and competing priorities experi-

nced by providers. Informational bias could result from missing data

ue to the retrospective nature of the study. Additionally, the data are

imited by the fact that NPDS does not distinguish between methadone

rescribed for pain management and methadone dispensed from an OTP

or the treatment of OUD. Similarly, NPDS is not always able to deter-

ine whether the methadone was originally prescribed/dispensed to the

atient or to someone else (diverted). 

Restrictions on the provision of methadone to treat OUD must bal-

nce concerns regarding patient and public safety with treatment en-

agement, retention, autonomy, and acceptability. In light of provi-

ional data from the National Vital Statistics System (NVSS) which

hows an increase in drug overdose deaths involving methadone start-

ng in March 2020 (up from 2743 in February 2020 to 3780 in March

021) ( Ahmad et al., 2021 ), it is more important than ever that vari-

us sources of data be analyzed to more carefully evaluate the risks and

enefits of loosening methadone regulations. This study lends support

o the notion that the potential for increased unregulated methadone

oes not necessarily lead to a substantial increase in the severity of re-

ated methadone exposures. Data from other sources will be important

o fully evaluate the potential impact of this regulatory change. 
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