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ABSTRACT

The U.S. Drug Enforcement Administration (DEA) proposed a rule in which they intend to place the
psychedelic phenethylamines 2,5-dimethoxy-4-chloroamphetamine (DOC) and 2,5-dimethoxy-
4-iodoamphetamine (DOI) into Schedule | of the Controlled Substances Act. We investigated the
epidemiology of use and availability of these substances. We investigated national trends in
seizures of these compounds (which indicate availability) using DEA National Forensic
Laboratory Information System (NFLIS) and High Intensity Drug Trafficking Areas (HIDTA) data.
We also examined the prevalence of self-reported use on the National Survey of Drug Use and
Health (NSDUH), a nationally representative sample of noninstitutionalized individuals aged =12 in
the United States. The scientific literature was also systematically searched for reports of poison-
ings linked to use. Between 2005 and 2024, NFLIS received 795 submissions of drugs testing
positive for DOC, with a peak of 152 in 2012. There was then a decrease through 2024, with only
two submissions containing DOC in 2023-2024. Forty submissions contained DOI, with no sub-
missions testing positive in 2019-2024. Three DOC seizures were recorded by HIDTA in 2017-2021,
with none in 2022-2024. HIDTA had no recorded seizures of DOI. Between 2005 and 2023, there
were 37 and 10 type-in mentions of lifetime DOC and DOI use, respectively, in NSDUH responses,
suggesting a lifetime prevalence of < 0.01% among the noninstitutionalized U.S. population. We
located three reports of poisonings linked to DOC use (in 2008-2024) and none linked to DOI use.
Availability, recreational use, and poisoning related to the use of DOC and especially DOI appear to
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be rare.

Introduction

Psychedelic phenethylamines, which are stimulants with
psychedelic effects, have been part of the recreational drug
landscape since the 1960s. The DOx or “D-series” class of
ring-substituted amphetamine derivatives was one of the
first subclasses of psychedelic phenethylamines (Shulgin
and Shulgin 2014). While recreational use appears to be
relatively rare today, two DOx compounds have received
renewed attention in the United States in response to
a proposed ruling by the U.S. Drug Enforcement
Administration (DEA). Although various DOx com-
pounds were scheduled some time ago, in 2023, the U.S.
DEA proposed a rule in which they intend to place
2,5-dimethoxy-4-chloroamphetamine ~ (DOC)  and
2,5-dimethoxy-4-iodoamphetamine (DOI) into Schedule
I of the Controlled Substances Act (CSA) (US DEA 2023a).
In light of this proposed ruling, we reviewed the epide-
miology of DOC and DOI use, availability, and associated
harms.

The first DOx compound was synthesized by
Alexander Shulgin in 1963 (Shulgin and Shulgin 2014),
which was named 2,5-dimethoxy-4-methylampheta-
mine (DOM) (Shulgin 1977). This compound became
prevalent as a recreational drug in Haight-Ashbury in
San Francisco in 1967, sold as “Serenity, Tranquility,
and Peace” (STP). STP was initially sold in large (20 mg)
doses, which often led to confusion and panic among
people who used it, and there were recorded clusters of
dozens of people seeking treatment at clinics and hos-
pitals (Meyers, Rose, and Smith 1968). Effects were
likely due, in part, to both large single doses and to
redosing, which resulted from initial delayed effects
(e.g., up to one hour) among people who were used to
the more rapid onset of the effects of LSD (Shulgin and
Shulgin 2014; Trout and Daley 2024). Aside from occa-
sional reappearances, recreational use of DOM/STP has
largely disappeared since the early 1970s (Shulgin 1977;
Trout and Daley 2024).
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Various other DOx compounds would later
emerge, including 2,5-dimethoxy-4-bromoampheta-
mine (DOB), DOC, and DOI. The first published
synthesis of DOC and DOI dates back to 1973
(Coutts and Malicky 1973). At the time, these
DOx compounds were noted as being the most
potent psychedelic phenethylamines; according to
Shulgin, 1.5-3.0 mg of DOC could lead to a 12-24-
hour high, while the same dose of DOI could lead
to a high of some 16-30hours (Shulgin and
Shulgin 2014). While these compounds can be con-
sumed via different forms (e.g., powder, liquid,
blotters), reports indicate that DOC, in particular,
has been predominantly encountered in LSD-like
blotters, with evidence suggesting that DOC has
sometimes been misrepresented as LSD (World
Health Organization [WHO] 2019). A public health
risk communication issued by the European
Monitoring Centre for Drugs and Drug Addiction
(EMCDDA, now known as the European Union
Drugs Agency), in 2021, also described cases in
which “Tesla” tablets containing a high dose of
DOC were mis-sold as 2C-B in the Netherlands
(EMCDDA 2022). In 2019, a critical review of
DOC by the WHO’s Expert Committee on Drug
Dependence concluded that use of DOC was pre-
sumably limited to populations using hallucino-
genic drugs in recreational settings and
“psychonauts” rather than the general population,
while also noting that some individuals may be
exposed unintentionally if consuming an adulter-
ated drug (e.g., blotter papers sold as LSD; tablets
sold as 2C-B) (WHO 2019). However, the number
of cases reported in the scientific literature invol-
ving fatal or nonfatal DOC intoxications was
reported to be small; in a report provided by the
United Nations Office on Drugs and Crime
(UNODC), only two postmortem cases from the
UNODC’s ToxPortal were described as including
the detection of DOC (one in 2015, which was
described as a poly-drug case, and one in 2018)
(WHO 2019). Much less is known about the recrea-
tional use of DOI, which has uniquely become an
important agent in serotonin receptor research
(Glennon and Dukat 2024). In 2020, the UN
Commission on Narcotic Drugs voted to place
DOC into Schedule I of the Convention on
Psychotropic Substances of 1971 (United Nations
Office on Drugs and Crime 2020); DOI remains
unscheduled throughout most of Europe.

In December 2023, the U.S. DEA published
a proposed rule in which they reported the intent
to place DOC and DOI into Schedule I of the CSA

(US DEA 2023a). If scheduled, this would lead to
regulatory controls and legal penalties for anyone
possessing these substances. A hearing was held in
November 2024 in response to the proposed rule.
The risks to public health reported by the U.S.
DEA were hallucinogenic effects, distortion of the
senses, impaired judgment, and risky behaviors
linked to use (US DEA 2023a). They noted a few
reports describing adverse events linked to DOC
use and suggested that there is a similar likelihood
for DOI due to its similar chemical composition.
During the hearing, the U.S. DEA defended its
intention to schedule these two compounds, and
there was testimony by scientists who argued that
designating DOC and DOI as Schedule I could
limit psychedelic and serotonin receptor research.
On June 20, 2025, an administrative judge recom-
mended the placement of DOC and DOI into
Schedule I of the CSA (US DEA 2025a). While an
appeal is expected by the initial petitioners, it is
likely that the US DEA will indeed schedule these
compounds. In response to public interest sur-
rounding the possible scheduling of these sub-
stances, we conducted an epidemiologic
investigation into the availability, recreational use,
and associated harms of DOC/DOI use to examine
the extent to which these compounds may repre-
sent an emerging public health concern.

Methods
Indicators of DOC/DOI availability

National Forensic Laboratory Information System
(NFLIS)

NEFLIS is overseen by the U.S. DEA and collects drug
identification data from cases submitted to and analyzed
by laboratories throughout the United States (US DEA
2023b). Data are based on drugs seized in law enforce-
ment operations. In 2022, NFLIS included data from 50
state systems and 111 local or municipal laboratories or
laboratory systems, with a total of 284 individual labora-
tories, and there were 1,181,750 reports. The NFLIS
public data query system (DQS) was used to generate
annual counts of submissions testing positive for DOC
and DOI between 2005 and 2024 (NFLIS 2025). For this
dataset only, enough data were available to conduct
formal trend analysis. Specifically, Joinpoint version
5.0.1 (National Cancer Institute 2023) was used to esti-
mate annual trends in the total number of DOC and
DOI reports. We specified Poisson models under the
assumption of heterogeneity across time, and
a maximum of five joinpoints was specified. These



analyses of deidentified data were exempt from review
by the New York University (NYU) Langone Medical
Center Institutional Review Board (IRB).

The High-Intensity Drug Trafficking Areas (HIDTA)
Program

HIDTA assists federal, state, local, and tribal law enfor-
cement agencies in areas determined to be critical with
respect to drug trafficking (Washington/Baltimore
HIDTA 2024). Through 2024, there were 33 HIDTAs
with a catchment of counties in 50 states and the District
of Columbia (DC), and the organization encourages
collaboration among law enforcement agencies to dis-
rupt and dismantle drug trafficking organizations. Data
were obtained for seizures in the United States from
2017-2024, and data indicating drug seizures recorded
as containing DOC and DOI were examined by year and
by seizure weight. These analyses of deidentified data
were exempt from review by the NYU Langone Medical
Center IRB.

Indicators of recreational DOC/DOI use

National Survey on Drug Use and Health (NSDUH)
NSDUH is an annual nationally representative survey of
noninstitutionalized individuals aged 212 in the United
States (Center for Behavioral Health Statistics and Quality
[CBHSQ] 2024). The study is based on multi-stage area
probability samples including individuals in all 50 states
and DC. The survey was initially called the National
Household Survey on Drug Abuse (NHSDA), and in
2002, this survey became NSDUH. While NHSDA typi-
cally surveyed fewer than 25,000 participants per year,
NSDUH typically surveyed more than 50,000 participants
per year (CBHSQ 2024). The survey asks about the use of
various drugs, but it does not ask about DOC or DOJ;
however, the survey contains open-ended questions for
participants to type in names of hallucinogens, stimu-
lants, and other drugs not queried that they had ever
used in their lifetime (Palamar and Le 2019). While data
are typically weighted to provide nationally representative
estimates, type-in data have a low prevalence and can
thus be used in a more descriptive manner rather than
to make population inferences. All available codebooks
from 2005-2023 were reviewed, and counts of type-in
reports of lifetime DOC and DOI use were tabulated
by year. These analyses of deidentified data were exempt
from review by the NYU Langone Medical Center IRB.

Nightclub and dance festival attendees in New York
City (NYC)

From 2016-2024, adults were surveyed entering ran-
domly selected electronic dance music events at
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nightclubs and outside of festivals in NYC (Palamar
and Keyes 2020; Palamar et al. 2023). People who attend
such events can be viewed as a sentinel population for
recreational drug use trends, given their high prevalence
of use of party drugs and psychedelics (Palamar and
Keyes 2020; Palamar et al. 2023). Participants were
asked about past-year use of approximately 100 differ-
ent drugs, including DOC (2016-2024) and DOI (in
2016-2017). The DOI question was removed after
2022 due to low prevalence of use. In addition to asking
about past-year use, participants were asked whether
they would be willing to use each drug if offered by
a friend in the next 30 days (Palamar 2020). Sample
sizes each year were as follows: 2016: n=1,087; 2017:
n=962; 2018: n=1,005; 2019: n=979; 2020: n=102;
2021: n=335; and 2022: n =478. Another 1,465 adults
were surveyed in 2024, but they were asked about
“DOM/DOC/DOB” (“DOx”) as a single item.
Unweighted prevalence of past-year use was calculated
for each year based on available data. We also summar-
ized demographic and other past-year drug use among
those reporting DOC/DOI use. All study methods were
approved by the NYU Langone Medical Center IRB.

National Drug Early Warning System (NDEWS)
surveillance
NDEWS is an early warning system in the United States
that focuses on surveilling the use of novel and uncommon
drugs (Cottler et al. 2020). One component of NDEWS is
the rapid street reporting (RSR) initiative, which is a multi-
site street-intercept study conducted across various cities.
From November 2021 through November 2023, 6,024
adults were surveyed in 20 U.. cities (Fitzgerald,
Palamar, and Cottler 2025). RSR was conducted at or
near public spaces/venues, including sidewalks, parks,
malls, plazas, stadiums, transport hubs, and nightlife
areas. Participants were asked about past-year use of doz-
ens of drugs, including DOC. The percentage of partici-
pants reporting past-year use of DOC was calculated.
NDEWS also has a sentinel surveillance site network
that reports quarterly on new drug trends. This early
warning network has 16 sentinel sites throughout the
United States (Palamar et al. 2024). In addition,
a representative from the National Survivors Union
serves as an additional site (not limited to a specific city
or state). In August 2024, site directors were asked
whether they had heard about DOI or DOC use in
their area. Finally, NDEWS also issues weekly briefings
via email to subscribers, mainly consisting of researchers,
public health department employees, law enforcers, and
teachers. In August 2024, in a briefing, NDEWS asked its
subscribers (nearly 5,000 at the time) whether they had
heard about DOI or DOC use in their area. Responses
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from our networks were recorded. NDEWS study meth-
ods were approved by the University of Florida IRB.

Indicators of associated harms linked to DOC/DOI
use

We conducted reviews of the published literature within
PubMed for cases involving DOC or DOI using the
terms  “2,5-dimethoxy-4 and overdose” OR
“2,5-dimethoxy-4 and death” OR “2,5-dimethoxy-4
and suicide” OR “2,5-dimethoxy-4 and poisoning” OR
“2,5-dimethoxy-4 and misuse” OR “2,5-dimethoxy-4
and abuse” OR “2,5-dimethoxy-4 and seizure” OR
“2,5-dimethoxy-4 and DEA.” Although these search
terms captured other DOx substances (e.g., DOB), we
only focused on studies involving DOC and/or DOI. To
be included in this epidemiologic review, studies needed
to involve assessments of the recreational use, availabil-
ity, or associated harms linked to DOC and/or DOI use
(i.e., not preclinical or basic science research); published
in English; from the United States (although case
reports from other countries were also of interest
regarding interpretation); and published between 2008
and 2024. We also reviewed existing reports from sys-
tems known to monitor drug trends, including annual
and/or quarterly reports from the National Poison Data
System (NPDS) (U.S. poison centers) (Gummin et al.
2024), the Toxicology Investigators Consortium
(ToxIC) (Hughes et al. 2024), and the DEA Toxicology
Testing Program (DEA TOX) (US DEA 2025b).
Although this was not a formal systematic review, we
followed recommendations included in the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses guidelines. Searches were conducted between
February and March 2025 by both authors, and relevant
search results were compared and summarized. Finally,
in addition to existing reports, we also consulted with

NPS Discovery, a forensic toxicology program that is
part of the Center for Forensic Science Research &
Education (CFSRE), which tests forensic samples (i.e.,
biospecimens, drug product) for new psychoactive sub-
stances (NPS) and other drugs, including DOC and DOI
(Krotulski et al. 2018). In response to an inquiry, they
reported to us whether they had detected DOC or DOI
in forensic samples between 2015 and 2024.

Results
Availability of DOC/DOI

Trends in drug reports to NFLIS are presented in
Figure 1. Between 2005 and 2024, the total number
of submissions testing positive for DOC was 795.
The number of submissions testing positive for
DOC ranged from 1-152 per year, with a peak of
152 detections in 2012. Between 2012 and 2015, there
were 115-152 detections per year, followed by
a steep decrease. Joinpoint analysis detected one
joinpoint with a significant increase through 2014
(the middle of the four-year peak) (annual percent
change [APC] =26.5, 95% CI: 14.7, 50.9), followed by
a significant decrease through 2024 (APC=-424,
95% CI: -62.9, —-35.1). In 2023-2024, there were
two reports of drug submissions testing positive for
DOC (which did not appear in the public DQS until
after March 2025). The total number of submissions
testing positive for DOI between 2005 and 2024 was
40. The number of submissions testing positive for
DOI initially remained stable, ranging from
0-12 per year, with a peak of 12 reports in 2009.
There were 0-3 reports per year in 2010 through
2018, and no reports between 2019 and 2024.
Joinpoint analysis detected one joinpoint with
a nonsignificant increase through 2009 (APC =22.0,
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Figure 2. Number of instances of report of lifetime use of DOl and DOC in the National Survey on Drug Use and Health (NSDUH).

95% CI: -12.5, 185.5) followed by a significant
decrease through 2024 (APC=-27.1, 95% CI:
~63.0, —23.5).

HIDTA law enforcement seizure data indicate
that between 2017 and 2024, only three drug sei-
zures were recorded as testing positive for DOC. All
three seizures were in the state of Washington, and
the recorded number of dosing units seized in 2017,
2020, and 2021, respectively, were 55, 34, and 8.
There were no recorded seizures of DOI.

DOC/DOI use

With respect to NSDUH type-in data (Figure 2),
between 2005 and 2023, NSDUH received a total of 37
mentions of lifetime DOC use and 10 mentions of life-
time DOI use (ever use). Lifetime DOC use was reported
by 0-5 participants per year, with peaks of five partici-
pants in 2010 and 2023, and lifetime DOI use was
reported by 0-2 participants per year. In years in
which there were any reports, this represented < 0.01%
of the sample (unweighted), which roughly equates to

4.0
3.5
3.0
25
2.0
1.5
1.0

Percentage

about 1 per 10,000 people in the noninstitutionalized
U.S. population.

Trends in self-reported past-year use of DOC among
NYC nightclub and festival attendees are presented in
Figure 3. Between 2016 and 2022, prevalence ranged
from 0% to 0.4%. Reported willingness to use in the
next 30 days if offered by a friend ranged from 0% to
0.8%, with 0.8% in 2022. As noted earlier, DOI was also
queried in 2016 and 2017, but the question was later
dropped. In 2016, 0.5% reported past-year use, and in
2017, there was no reported use. In 2024, 0.3% reported
past-year use of DOx (which included use of DOM,
DOC, and DOB). Table 1 presents characteristics of
the 14 participants reporting DOC/DOI use. The aver-
age age was 22.5+3.2years, and most were male
(78.6%), heterosexual (78.6%), and/or White (71.4%),
and most (57.1%) reported past-year ecstasy/ MDMA
use, although other drug use was also common.

Finally, with respect to NDEWS, the prevalence of
self-reported past-year use of DOC on the multi-city
RSR survey was 0.02%. With regard to feedback from
NDEWS sentinel site directors, the site director in San
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Year

Figure 3. Percentage of NYC nightclub and festival attendees reporting past-year use of DOC and willingness to use if offered.
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Table 1. Characteristics of nightlife attendees reporting past-year
DOC/DOI use (n=14).

Characteristic n (%)
DOC use (past year) 10 (71.1)
DOI use (past year)® 5(71.4)
Year
2016 7 (50.0)
2017 1(7.1)
2018 0 (0.0)
2019 4 (28.6)
2020 0 (0.0)
2021 0 (0.0)
2022 2(14.2)
Age, yearsb Mean =22.5+3.2
Sex
Male 11 (78.6)
Female 3(21.4)
Race/Ethnicity
White 10 (71.4)
Black 0 (0.0)
Hispanic 3(21.4)
Other/Mixed 1(7.1)
Education
High school or less 6 (42.9)
Some college 4 (28.6)
College degree 4 (28.6)
Sexual orientation
Heterosexual 11 (78.6)
Gay/Lesbian 2 (14.3)
Bisexual 0 (0.0)
Other 1(7.1)
Nightlife attendance (past year)
Never 1(7.1)
Monthly 4 (28.6)
Every other week 4 (28.6)
Weekly or more often 5(35.7)
Other drug use (past year)
Ecstasy/MDMA 8 (57.1)
Cocaine 6 (42.9)
Ketamine 5(35.7)
LSD 5(35.7)
2C series 5(35.7)
NBOMe series 3(21.4)

DOl use was only queried among 7 (of 14) participants (all were in 2016). One
participant reported both DOC and DOI use.
?Age range was from 18-31.

Diego, CA, reported that DOx (unspecified compound)
had been detected at a festival by a drug-checking pro-
gram in CA, and a representative from the National
Survivors Union reported hearing of instances of use
of DOI and DOC in Philadelphia, PA. No subscribers to
the weekly briefing responded with information on DOI
and DOC use in their area.

Harms associated with DOC/DOI use

Our review of the published literature from 2008
through 2024 yielded 109 PubMed results, of which
103 were unrelated to the epidemiology of DOC/DOI
use and/or poisonings. Among the six articles of inter-
est, four involved cases outside of the United States (two
in France, one in Australia, and one in the United
Kingdom [UK]). Both reports from the United States
involved adverse health events associated with DOC

use. The first report, published in 2014, described what
was believed to have been the first case where death was
attributed to DOC alone: a 37-year-old man from Ohio
was found deceased at home with DOC identified in his
blood and urine (Barnett et al. 2014). Caffeine was the
only other compound detected, although the decedent
was described to have a known history of methamphe-
tamine use (Barnett et al. 2014). The second report was
published in 2015 and described a case from California
in which an 18-year-old male presented to a hospital
with seizures and reported that he thought he had taken
LSD, but additional urine toxicology testing was positive
for DOC (Burish et al. 2015). While not directly relevant
to the scope of this review, we would like to note that all
four reports from outside the United States also
involved the use of DOC, rather than DOI: three reports
described fatal overdoses involving DOC, often with
evidence of other drug involvement (Aknouche et al.
2021; Lelievre et al. 2022; Partridge et al. 2018), while
one report described a nonfatal event in which a 20-year
-old male from the UK collapsed, having tonic-clonic
seizures at a rave party after ingesting what he thought
to be DOI and MDMA, which turned out to be DOC
and MDMA after extended toxicological screening
(Ovaska et al. 2008).

We also reviewed reports published by systems
known to monitor drug exposure trends in the United
States. Annual NPDS reports were examined from 2008
through 2023 for reports of fatal drug exposures (poi-
sonings) reported to U.S. poison centers involving DOC
and/or DOI. There was only one reported fatal exposure
in 2008-2023 explicitly involving DOC: a case involving
a 30-year-old male in 2012 (Mowry et al. 2013). No fatal
cases were reported from 2008-2023 that explicitly
involved DOI. Of note, each year, NPDS reports on
hundreds or even thousands of nonfatal exposures to
hallucinogenic amphetamines, but information is not
publicly available regarding the specific compounds
involved. Neither DOC nor DOI were noted in any
annual ToxIC Registry reports from 2011 through
2023, nor in any DEA TOX reports published between
2020 and 2024. Finally, CFSRE reported that no forensic
samples (biospecimens or drug product samples) tested
positive for DOC or DOI between 2015 and 2024.

Discussion

The prevalence of recreational use of DOC and DOI
appears to be rare. While 795 drug submissions reported
to the DEA NFLIS tested positive for DOC between
2005 and 2024, the peak in reports was in 2012, and
the number of reports sharply decreased after 2016, with
no reports between 2023 and 2024. There were only 40



reports of DOI in total between 2005 and 2024, and two
reports between 2019 and 2024. Corroborating these
findings, only three HIDTA law enforcement seizures
of DOC occurred between 2017 and 2024, with the most
recent in 2021. No seizures of DOI were recorded by
HIDTA. If drug seizure trends do indeed indicate drug
availability (Palamar et al. 2022; US DEA 2021), then
DOC and especially DOI do not appear to be widely
available. By comparison, in 2023, more than 160,000
NFLIS submissions tested positive for fentanyl (NFLIS,
2025). Additionally, in 2023, there were more than
23,000 HIDTA seizures testing positive for fentanyl,
weighing over 20,000 kg (Palamar et al. 2024).

Self-reported use of these two compounds also appears
to be rare. While type-in responses on surveys tend to
lead to underreporting, it is a method to assess the use of
less common drugs that cannot be asked about via spe-
cific questions (e.g., due to space limitations) (Palamar
and Le 2019). Such type-in responses in NSDUH, the
main national drug survey in the United States, suggest
that there have been fewer than 40 type-in responses for
lifetime DOC use and only 10 type-in responses for life-
time DOI use between 2005 and 2023. This equates to less
than 0.01% of the population having ever used, and it is
unknown whether use occurred recently or decades ago.
When focusing on NYC nightclub and festival attendees,
past-year reported use was rare, ranging from 0% to 0.8%.
Similarly, the NDEWS survey found the prevalence of
past-year DOC use to be 0.02%. Altogether, survey results
suggest DOC/DOI use is rare, at least in the past decade.
By comparison, in 2023, according to NSDUH, an esti-
mated 14.9% of individuals aged 12 years or older used
cocaine in their lifetime, and 1.8% used it in the past year
(CBHSQ 2024). Of note, two NDEWS sentinel site direc-
tors did mention hearing of DOx being used or detected
in California and in Philadelphia, but there is a lack of
information regarding the populations and prevalence.
We believe most use of DOx is by a unique population
called psychonauts, and that most other use is uninten-
tional. Regarding psychonauts, this is a population
known for exploring the effects of novel drugs. For exam-
ple, in a recent qualitative study of 39 adults who reported
use of multiple NPS, 25.6% reported lifetime use of DOx,
with 12.8% reporting use of DOB, 10.3% using DOC,
5.1% using DOM, and 2.6% using DOI (Palamar and
Acosta 2020). To complement the limitations of survey
data in measuring DOx use, data from online drug dis-
cussion forums involving psychonauts may help provide
context for observed trends (Barenholtz et al. 2021).

It is possible that underreporting occurred, particu-
larly if DOC or DOI was added to another drug as an
adulterant, or if one of these was mis-sold as another
drug. In particular, drug testing of purported LSD
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blotters sometimes detects the presence of DOx. While
we did not uncover evidence of drugs testing positive for
DOC or DOI in the United States, drug testing at
a dance festival in Portugal in 2014 determined that
some samples tested positive for DOx, although specific
DOx compounds could not be differentiated (Martins
et al. 2017). A drug testing study conducted in Brazil
between 2011 and 2017 found that DOB was present in
seized blotters 29.8% of the time in 2013, but this
decreased to 0.12% in 2017 (de Souza Boff et al. 2020).
Similarly, 40.4% of blotters tested positive for DOC in
2014, but this decreased to 1.7% in 2017. DOI was only
detected in 2017, with it being detected in 3.7% of tested
blotters. Between 2007 and 2019, there were also occa-
sional reports of purported LSD testing positive for
DOB in Italy, Colombia, and the Netherlands (Burrai
et al. 2015; Hondebrink et al. 2015; Mendoza-Valencia
et al. 2019). Studies focusing on drug testing among
such at-risk populations (e.g., festival attendees) are
lacking in the United States, and more current data are
needed internationally.

Finally, with respect to poisonings, we located two
reports of mortality and one nonfatal poisoning in the
United States involving the use of DOC between 2008
and 2024. We did not locate any reports of death invol-
ving the use of DOI. While there was one mention of
a DOC-related death in an NPDS report, we could not
differentiate nonfatal DOx-related poisonings from
other drugs NPDS categorizes as unspecified hallucino-
genic amphetamines. We did not uncover any reported
poisonings in surveillance reports published by ToxIC
or DEA TOX, and CFSRE also reported to us that there
have been no detections in casework. Regarding systems
aside from CFSRE, it should be noted that it is possible
that poisonings or deaths were never reported, and we
must keep in mind that detecting exposure to DOx
depends on the ability to test for these compounds.
DOx is not a common series of drugs, and advanced
testing equipment is needed to determine their presence
in biospecimens and in drug samples.

A limitation across all data sources is that people who
use drugs often do not know the contents of the drugs they
consume. As such, both under- and over-reporting of use is
possible. Specifically, people may over-report use when
they believe a drug they used contained DOX, and others
could have unknowingly consumed DOx as an adulterant.
Relatedly, people may not know which specific DOx com-
pound they used. Detection of DOx in both drug seizures
and poisonings also depends on the ability to conduct
advanced toxicological testing for the presence of such
substances. It is unknown to what extent labs have the
capability of detecting these compounds, and such detec-
tion may not be systematically reported. Unknown
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exposure could have led to underreporting across most
data sources, and this adds to common biases such as recall
bias and intentional underreporting. In addition, no data-
sets utilized indicate the purity of drugs used or detected (or
whether they were present as adulterants), or effects sought
by people who use, and other than nightclub data, other
sources do not include information on profiles of those
possessing the drugs.

In conclusion, availability, recreational use, and poison-
ing related to the use of DOC and especially DOI appear to
be rare in the United States. It is unknown whether DOC/
DOI use is rare due to low supply or low demand, but DOx
series has had a reputation of leading to a long high and
adverse events, which could have prevented this series from
becoming or remaining a popular or mainstream psyche-
delic. Although neither DOC nor DOI appears to be pre-
valent, the U.S. DEA is expected to classify these two
substances as Schedule I drugs this year. While scheduling
a low-prevalence synthetic drug can arguably lead to
a further decrease in availability, there is now increased
attention to DOx due to this intended scheduling, which
can potentially lead to increased interest in use. 2C-B, for
example, arguably increased in popularity after being
scheduled in 1995, although this drug is considered an
underground “favorite” as opposed to DOx (Palamar and
Le 2019; Palamar & Acosta, 2020). The scheduling of DOI
specifically will also adversely affect serotonin receptor
research. Use and availability of DOx, as well as other
uncommon drugs and NPS, must continue to be moni-
tored. Further, research needs to focus on understanding
profiles and motivations of people who use DOx and
similar uncommon drugs, and advanced toxicology meth-
ods are needed to monitor both intentional use and unin-
tentional exposure if and when these compounds are
adulterants.
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