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Abstract

Background There is an expanding unregulated market for a psychotropic compound called A8-Tetrahydrocannabi-
nol (delta-8-THC) that is being derived from hemp, but a summary of adverse events related to delta-8-THC has not
been publicly reported.

Methods This case series assessed adverse events reported by delta-8-THC users on the Reddit forum r/Delta8 and
compared these to delta-8-THC AEs in the US Food and Drug Administration Adverse Event Reporting System (FAERS).
Delta-8-THC and cannabis AEs reported in FAERS were also compared. The r/Delta8 forum was selected because it
includes a large sample of 98,700 registered individuals who publicly discuss their experiences using delta-8-THC. All
r/Delta8 posts were obtained from August 20, 2020, through September 25, 2022. A random sample of r/Delta8 posts
was drawn (n=10,000) and filtered for posts in which delta-8-THC users reported an adverse event (n=335). FAERS
reports that listed delta-8-THC (N=326) or cannabis (N=7076) as a suspect product active ingredient were obtained.
Adverse events claimed to result from delta-8-THC use were coded using Medical Dictionary for Regulatory Activities
to system organ class and preferred term categories.

Results The absolute number of delta-8-THC adverse event reports (N= 2184, 95% Cl=1949-2426) and serious
adverse event reports (N=437; 95% Cl=339-541) on r/Delta 8 were higher than the adverse event reports (N =326)
and serious adverse event reports (N=289) to FAERS. Psychiatric disorders were the most frequently cited system
organ class in r/Delta8 adverse event reports, mentioned in 41.2% (95% Cl = 35.8%-46.3%) of reports, followed by
respiratory, thoracic and mediastinal disorders (29.3%, 95% Cl= 25.19%-34.0%) and nervous system disorders (23.3%,
95% Cl=18.5%-27.5%). Anxiety (16.4%, 95% Cl=12.8-20.6), Cough (15.5%, 95% Cl=11.9-20.0) and Paranoia (9.3%,
95% Cl=6.3-12.5) were the most frequently cited preferred terms in adverse event reports. The overall prevalence of
AEs reported for cannabis and delta-8-THC on FAERS were also similar when analyzed by system organ class (Pearson’s
r=0.88).

Conclusions The findings of this case series suggest that most of the adverse events reported by delta-8-THC users
are like those reported during acute cannabis intoxication. This finding suggests that health care professionals follow
similar treatment and management protocols, and that jurisdictions should clarify whether delta-8-THC can be sold as
a hemp product.
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Background

Since 2020, the popularity of products containing the
cannabis-derived chemical compound A®-Tetrahydro-
cannabinol (delta-8-THC) has exponentially increased in
all 50 US states, particularly among US states that have
restricted the use of the main psychotropic compound
found in cannabis, A°-Tetrahydrocannabinol (delta-9-
THC) (Leas et al. 2022). These increases are concomitant
with marketing claims that delta-8-THC offers a “milder
high” than delta-9-THC as well as claims by manufactur-
ers that delta-8-THC has medicinal properties and can
be sold legally as a “hemp” product and therefore with-
out the restrictions applied to medical and recreational
cannabis (Leas 2021; Harlow et al. 2022). Additionally,
because they are unregulated most delta-8-THC prod-
ucts are not lab-tested like delta-9-THC products sold in
state recreational cannabis systems and can be contami-
nated by other cannabinoids and heavy metals, (Mee-
han-Atrash and Rahman 2022) or mislabeled like other
hemp-derived cannabinoid products.

After receiving 104 reports of adverse events (AEs) in
patients who consumed delta-8-THC products between
December 1, 2020 and February 28, 2022, the US Food
and Drug Administration (FDA) issued a warning “for
consumers to be aware that delta-8-THC products have
not been evaluated or approved by the FDA for safe use
in any context” (Office of the Commissioner 2022a; Spin-
dle et al. 2022; Bonn-Miller et al. 2017). However, since
this time, the only regulatory action taken by the FDA
was to issue warning letters to a small number of com-
panies that were adding delta-8-THC to food products
(Office of the Commissioner 2022b). In the announce-
ment of the warning letters, FDA Principal Deputy Com-
missioner Janet Woodcock stated that the agency “will
continue to safeguard Americans’ health and safety by
monitoring the marketplace and taking action when
companies illegally sell products that pose a risk to public
health” Delayed regulatory action may in part result from
a lack of available data documenting AEs related to delta-
8-THC products.

To monitor the marketplace, the FDA uses a voluntary
reporting system known as MedWatch, where health
professionals, patients and consumers can report safety
issues regarding products (Office of the Commissioner.
2022c). MedWatch reports are read by the FDA, coded,
and then publicly released on the FDA Adverse Event
Reporting System (FAERS) public dashboard (Center
for Drug Evaluation and Research 2021). One previous
report has described delta-8-THC cases listed in the
FAERS database identifying an increase from 2019 to
2021 and that most AEs were respiratory (Simon et al.
2023). While MedWatch reports help the FDA identify
safety signals and are one of the most efficient methods
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of capturing events associated with drug use, (Woodcock
et al. 2011) the voluntary nature of the reporting system
can lead to underreporting (Hazell and Shakir 2006).

To provide additional evidence for AEs related to delta-
8-THC, we analyzed AEs posted on a social media web-
site by self-identified delta-8-THC users as part of a case
series study. Researchers are increasingly augmenting
voluntary reporting systems like MedWatch with passive
surveillance of social media, where consumers gather to
discuss product use (Freifeld et al. 2014; Smith et al. 2018;
Sarker et al. 2015). Large groups of delta-8-THC users
are gathering on social media to openly discuss AEs that
they have experienced while using delta-8-THC, includ-
ing on Reddit, a social media website that receives 1.7
billion monthly site visits and is divided into topically-
focused forums termed subreddits (Reddit.com web visi-
tor traffic 2022). By reading these ongoing conversations,
researchers can assess AEs that consumers have experi-
enced, (Nobles et al. 2019; Leas et al. 2020) and by using
a common medical language, can make comparisons
between social media posts and FAERS (Freifeld et al.
2014; Smith et al. 2018). Herein, we sampled posts from
the subreddit r/Delta8 in which registered individuals
publicly discuss their experiences using delta-8-THC. We
thematically analyzed the content of their posts to iden-
tify self-reported delta-8-THC users who experienced
AEs, the severity of the AEs, and make comparisons to
delta-8-THC AEs reported on FAERS. Finally, we make
comparisons between delta-8-THC AEs and general can-
nabis-related AEs reported on FAERS.

Methods

Our approach was to first collect all English-language
Reddit posts containing AEs in the primary subreddit for
delta-8-THC, r/Delta8. Signs/symptoms in these posts
were mapped to a standard regulatory dictionary. Then
the aggregate frequency of identified AEs was compared
with FAERS. Finally, cannabis and delta-8-THC AEs on
FAERS were compared. A data collection schematic is
shown in Fig. 1.

Study samples

We obtained all r/Delta8 posts (N=65,200) from April
14, 2020 (the inception of r/Delta8), through Septem-
ber 25, 2022 (the last day with publicly available data
at the time of analysis). To identify AEs among delta-
8-THC users, we randomly sampled 10,000 original
posts, with a mean (SD) of 39 (84) words, to be further
annotated. Comments were ignored because they are
often nested in a stream of other comments and are
typically briefer, thereby not including sufficient stan-
dalone details to be analyzed. To make comparisons to
the FAERS voluntary reporting system, we obtained all
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Fig. 1 Data collection scheme for adverse events associated with delta-8-THC on Reddit and delta-8-THC and cannabis on FAERS. Abbreviations:
AE =adverse event; r/Delta8 =a topically-focused Reddit forum known as a “subreddit” dedicated to discussions of delta-8-THC; FAERS =Food and
Drug Administration Adverse Event Reporting System; MedDRA = Medical Dictionary for Regulatory Activities

case listing (N=326) where delta-8-THC was a suspect
product active ingredient that were provided in the
FAERS public dashboard between August 2, 2011 (the
date the FDA first received an AE case with delta-8-
THC listed as a suspect product active ingredient and
was indexed by FAERS) and September 25, 2022 (to
match the r/Delta8 sample). We also obtained all case
listings (N=7076) where cannabis or cannabis flower
was a suspect product active ingredient that were pro-
vided in the FAERS public dashboard between April 1,
1971 (the date the FDA first received an AE case with
cannabis listed as a suspect product active ingredient
and was indexed by FAERS) and September 25, 2022 (to
match the delta-8-THC samples).

We checked for duplicate cases in FAERS by FDA case
identification number, date of event, country of occur-
rence, age, and gender, but did not find any. The study
was exempted from review and informed consent by the
University of California, San Diego, Human Research
Protections Program because the data were public and
did not contain identifiable information (45 CFR §46).
However, we edited direct quotations to avoid reverse
identification (Ayers et al. 2018). This study followed the
reporting guideline for case series (Kempen 2011).

Adverse Event (AE) identification on Reddit

A post was considered to contain an AE if the user was
describing their own personal use of delta-8-THC (vs.,
an anecdote about a friend) and they believed a negative
health effect that was caused by their delta-8-THC use,
which excluded any negative reviews they had about a
product that were not related to health (e.g., they didn't
like the taste). Six annotators (E.C.L., R.M.H., N.S.,
N.E.M., S.L.H., and T.M.) coded an overlapping sample of
100 posts and unanimously agreed on the codes in all but
2 instances where 1 annotator disagreed (Fleiss’ K=0.94).
Because of the high agreement, each annotator reviewed
their own independent sample of 1650 posts to identify
posts containing AEs, resulting in #=335 posts with a
mean (SD) of 158 (183) words containing AEs that were
retained for further analysis.

Coding AEs on Reddit

We translated signs/symptoms reported in posts on r/
Delta8 to a standardized medical language by using the
Medical Dictionary for Regulatory Activities (MedDRA)
English Language Version 25.1 (MedDRA n.d.). MedDRA
is a dictionary of medical terminology developed under
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the auspices of the International Conference on Har-
monization of Technical Requirements for Registration
of Pharmaceuticals for Human Use. MedDRA is widely
used by regulatory authorities for tracking AEs, includ-
ing in FAERS (Center for Drug Evaluation and Research
2021). The MedDRA dictionary is organized by a 5-level
hierarchy. “System Organ Class” (SOC) is the highest
level of the terminology and represents an anatomical or
physiological system, etiology, or purpose. Three levels
below SOC are the “Preferred Terms” (PTs), which rep-
resents a single medical concept for a symptom, sign, or
disease diagnosis. The “Lowest-Level Term” (LLT) is the
lowest level of the terminology, reflecting how an obser-
vation is reported by a consumer in their own vernacular.
All LLTs are linked to a single PT.

To translate r/Delta8 AEs to MedDRA, first four anno-
tators (E.C.L., RM.H.,, N.S., and N.E.M.) used open cod-
ing to develop a list of specific signs/symptoms relating to
delta-8-THC use mentioned in posts, resulting in a list of
N=391 signs and symptoms (Charmaz 2006). Then three
annotators (E.C.L., RM.H. and N.S.) assigned all signs/
symptoms to a MedDRA LLTs. There was no restriction
on the number of signs/symptoms or LLTs a post could
contain. For example, the post “I vaped delta-8-THC
and then started coughing and got anxious,” would be
mapped to the LLTs “Coughing” and “Anxiety” by iden-
tifying “coughing” and “anxious” as signs/symptoms.
Annotators had moderate agreement on LLT selections
(Cohen’s K=0.61), with difference primarily resulting
from lexical variations allowed in MedDRA (e.g., Med-
DRA has LLTs for “cough” and “coughing”). Agreement
was higher the PT (Cohen’s K=0.76) and SOC (Cohen’s
K=0.86), therefore analyses were performed at these
levels.

AE severity rating on Reddit

Four annotators (E.C.L., RM.H., N.S., and N.E.M.)
labeled the severity of the AEs using the criteria provided
in the MedWatch reports: hospitalization; birth-defect or
congenital abnormality; required help to prevent perma-
nent harm, disability, or health problem; life-threatening;
another serious/important medical incident. MedWatch
also includes a category for death which was excluded
per our requirement that posts be self-authored by delta-
8-THC users. Posts that were labeled with any of the 5
categories were considered “serious” AEs. Agreement on
which posts were serious AEs was high (Prevalence-Bias-
Adjusted Fleiss K=0.77) (Byrt et al. 1993).

AE identification on FAERS

Using the data from FAERS, we considered all reactions
presented in case listing as well as the date the FDA ini-
tially received information regarding the case, whether
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the case was considered serious and the outcomes associ-
ated with the case (e.g., hospitalization).

Statistical analysis

We used the sample of r/Delta8 posts and bootstrapping
to estimate the proportion and frequency of AEs and
serious AEs in the full archive and make comparisons
between these using ratios. Among posts that mentioned
AEs, we estimate the proportion within each primary
SOC and PT. Among the sample of reports associated
with delta-8-THC, we also assess the correlation in the
prevalence of SOCs between r/Delta8 sample and FAERS
using the Pearson’s correlation coefficient. We also report
the mean number of PTs associated with each AE in
FAERS and r/Delta8, make comparison between these
averages using a ratio and report the number of PTs
found in r/Delta8 that were not listed in FAERS. Finally,
we assess the correlation in the prevalence of SOCs
between delta-8-THC and cannabis on FAERS using the
Pearson’s correlation coefficient. All analyses were pre-
formed using R, version 4.1.1 (R Project for Statistical
Computing).

Results

Using the random sample of r/Delta8 posts, we esti-
mated that 3.4% (95% CI=3.0%-3.7%) of all r/Delta8
posts were AE reports and 0.7% (95% CI=0.5%-0.9%)
were serious AE reports. The proportion of AE reports
on r/Delta8 that were considered serious (20.0%, 95%
CI=15.8%-24.2%) was lower than FAERS (88.7%), but
the estimated absolute number of AE reports (N=2184,
95% CI=1949-2426) and serious AE reports (N=437,
95% CI=339-541) on r/Delta 8 was higher than the
number of AE reports (N=326) and serious AE reports
(N=289) on FAERS. Cumulatively, 56 delta-8-THC AE
reports were recorded on FAERS prior to the inception
of r/Delta8 in Q2 2020 (Fig. 2). In the first quarter after
the inception of r/Delta8, the number of AE reports on
r/Delta8 (N=7, 95% CI=0-22) and FAERS (N=14)
was not statistically different, but by Q3 2020 the esti-
mated number of AE reports on r/Delta8 (N=69, 95%
CI=32-113) was significantly higher than the number of
AE reports on FAERS (N=2) and remained significantly
higher in every quarter until the end of the study period
(Q3 2022). For instance, in the last quarter of the study
period, the number of AE reports on r/Delta8 (N=196,
95% CI=133-266) was 5.4 times as high the number of
AE reports on FAERS (N=36).

Psychiatric disorders were the most common category
of AEs reported on r/Delta8, mentioned in 41.2% (95%
CI=35.8%-46.3%) of all reports (Table 1), including “I
got so high on Delta8 that I thought I was going to die. I
called 911 and on the way to the ER they told me I might
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Fig. 2 The number of adverse events associated with delta-8-THC reported on FAERS and estimated number of adverse events associated with
delta-8-THC reported on the Reddit delta-8-THC forum r/Delta8 by quarter. Abbreviations: r/Delta8 =a topically-focused Reddit forum known as a
“subreddit” dedicated to discussions of delta-8-THC; FAERS =Food and Drug Administration Adverse Event Reporting System

be having a panic attack." The second most cited subcat-
egory was respiratory, thoracic and mediastinal disor-
ders (29.3%, 95% CI=25.1%-34.0%), followed by nervous
system disorders (23.3%, 95% CI=18.5%-27.5%), general
disorders and administration site conditions (22.1%, 95%
CI=17.8%-26.6%), gastrointestinal disorders (17.0%,
95% CI=12.8%-21.2%), injury, poisoning and procedural
complications (8.7%, 95% CIl=5.7%-11.9%), investiga-
tions (e.g., blood pressure elevated) (7.5%, 95% CI=4.8%-
10.1%), and eye disorders (6.0%, 95% CI=3.3%-8.7%). All
other categories of SOCs were cited<5% of posts on r/
Delta8.

In Table 2 we list the PTs mentioned in AE reports on
r/Delta8. The PTs cited in at least 5% of AE reports on
r/Delta8 included Anxiety (16.4%, 95% CI=12.8-20.6),
Cough (15.5%, 95% CI=11.9-20.0), Paranoia (9.3%, 95%
CI=6.3-12.5), Accidental Overdose (8.7%, 95% CI=5.7—
11.6), Heart Rate Increased (6.9%, 95% CI=4.5-9.6),
Panic attack (6.9%, 95% CI=4.5-9.9), Dyspnoea (5.7%,
95% CI=3.3-8.1), Headache (5.4%, 95% CI=3.0-7.8),
Nausea (5.4%, 95% CI=3.0-8.1) and Vomiting (5.4%, 95%
CI=3.3-8.1).

The overall prevalence of AEs reported on r/Delta8
and FAERS were similar when analyzed by SOC, with
a strong correlation (Pearson’s r=0.83) in prevalence
across category of SOC (Fig. 3). For instance, 29.3% of
all delta-8-THC AEs reports in the r/Delta8 sample and
27.9% of all delta-8-THC AE reports in FAERS were cat-
egorized as respiratory, thoracic, and mediastinal disor-
ders. Although the FAERS AE reports received 2.4 times

as many PTs on average as the r/Delta8 reports (mean
PTs FAERS reports=5.3, 95%=4.8-6.0) vs. mean PTs
r/Delta8 reports=2.2, 95% CI=2.1-2.4), 69 of the 169
unique PTs identified on r/Delta8 were not found among
PTs listed on FAERS reports (denoted with asterisks
in Table 1). Among those not listed in FAERS, 29 were
linked to reports that were considered serious AEs. In the
Supplementary Table el, we list all 67 serious AEs identi-
fied in the sample according to the implicated SOCs and
PTs and the outcome of the AE.

The overall prevalence of AEs reported for canna-
bis and delta-8-THC on FAERS were also similar when
analyzed by SOC, with a strong correlation (Pearson’s
r=0.88) in prevalence across category of SOC (Fig. 4).
For instance, psychiatric disorders were the most preva-
lent AE reported for both delta-8-THC and cannabis
cases, being reported by 66.0% of all delta-8-THC AEs
reports and 65.2% of all cannabis AE reports in FAERS.

Discussion

The public has increasingly taken to the social media
platform Reddit to report AEs they believe resulted from
using delta-8-THC, with an increase in the number of AE
reports mirroring the increase and trajectory of popu-
lar interest in delta-8-THC (Leas et al. 2022). Typically,
the AEs reported on Reddit were less serious than those
reported to FAERS, but given the volume of posts, the
absolute number of serious AEs reported was estimated
to be higher. When comparing the distribution of the
broad categories of AEs, posts on the delta-8-THC forum



Page 6 of 13

(2023) 5:15

Leas et al. Journal of Cannabis Research

(pasealoul d1el 1eaH 11 d) ,1sayd

AW JO 1IN0 BulIBaq Sem 1 §I Se 13} Leay A jumop buniis

(L'OL-87:D %S6) %S/ Sem|3fIym 79| 1. Sem alel Lieay AW aw plo ypiem A,
(3SOPIBAO [PIUSPIIDY 1| 4) ,YydNL 001 Aem 003 A||eIuspidde
| 'S9|q1Pa 943 PRl ISy | 9OUlS sAep € 1se| 3y 1oj ybiy usaq

6 LL=LS 1D %S6) %8 9A,| pue mou yBL YBIY 0s Ui| ;[e63] JNis SIY} S| MOH,,

(esoylelp ‘yinow Aip ‘uled jeuiwiopgy
S| d) /8P P3SN 2A,| SOWI M3} 15e| 33 A|21e] BROYLIRIP pUB

(C17-8CL 1D %S6) %0 LL ‘yinow \Q_u ‘ured yoewols peq sawos @E>m; Uo3(Q oA,

(SUWIOIPUAS [eMRIPUYNIM BNIQ iSLd) , Sem
11 peg MOY JO 3snedaq shep aulu Jaije pasde|al | ‘sjemelp

(997-6'£1 1D %S6) %l TC -UHM 353U JO 21emaq Ing A3xIn1 pjod gp 1nb 01 paLi |,

(21nZ195 “Iowal] ‘sisA|eled S| d)
,J0120p B AQ PaWLYUOD JS1B| SEM UDIYM SINZISS UO [|N) B
pey | uayi ‘A|gejjoluodun buiseys a1am sba| Aw pue pazi|

(SLT-S8LID%S6) %EEC  -BIed Sem | SONI-ILSS e 3X1| 93U0 Je [le aWw Iy ybiy 3y,

(ssauaybn
1e01y] ‘uted Aleuow|ngd ‘uonelidsal njuted s] d) ,peq 1eys
sem 11 ‘uled au1 1oj Y3 ay3 03 Juam | 1ybn sem 1eociyy Aw

(OVE=1'ST 1D %S6) %E6T pue ‘buniny alem sbun| Aw ‘yieaiq 01 uny 01 uebaq 1y,

(1Y dlued A181XUY
S14) ,2ene dlued e bulaey 9 1yBIW | aw Pjol AoY3 Y3 ay3
01 Aem 341 UO pUB | |6 P3J|ed | 3alp 01 Bujob sem | 1ybnoyl

(E9Y-8'SE 11D %S6) %L LY | ey geyag uo ybiy os 106 | Ing 1yBramiybl ou w,

Pasealdul 1ybiap ‘pasealnul
914 1IeaH ‘pasealnul ainssaid poojg ‘,pasealoul eluowwy

3SOPISNO [RIUSPDIY

BUNIWOA ‘L1S0dSp Y100] ‘,1I0JUI0DSIP

anbuo] ‘anbuoy us||oms ‘Luona1dasiadAy Ateales
‘weibeydoudpQ ‘easnep ,UOID3|[0D PINy [PUILLOPGE-RIIU|
'35e3sIp xn|ya1 [eabeydosaoonsen ,2dus|nielq ‘yinow AiQg
‘edoyueld ‘uonedisuo) Jaddn uled [euiwopqy ‘ured jeu
-IWOPQY ‘LUOISUSISIP [eUIWOPQY 1IOJWODSIP [eUIOPaY

SUWOIPUAS

[EMBIPYIAA TUSAS 3[GBN|BASUN ',P35ERID3P 1SIIY ] 1SIY |
',2D1eydsIp UONIDSS ‘BIX3IAd ‘Uled ', JoPIOSIP pauysp-|||
‘1sbuny ‘mianobue ‘A1l Buies4 10y buies ‘jeulouqe
Buiea4 ‘anbieq ‘,pasesidul Abisug ‘SWOIPUAS [emeipylim
Bnig ‘s|j1yD ‘uted 153y LOJWIODSIP 153y ‘Luted Alej|ixy

JOW1] ‘92UJOUWIOS ‘@dueqgINISIp A10SUSS

'2INZI9S ‘'uonepas ‘AUAIDRIIAAY JOJOWOYDASH ‘Dd0dUASId
'SIsA|eJed 'BISaYISaRIR] ‘L ISPIOSID 9YeM—das|s Y-Z-UON
‘suo1dWAs [eD16O[0INSN ‘,BIB[RINSN ‘SSOUSNOIDSUOD JO
$507 ‘eISayIsar0dAH ‘,Ayredoleydadus dnedsH ‘aydepesH
'»HOJUI0DSIp PESH ‘UONEDIWIOS ‘BlylIeSAQ ‘ssaulzzId ‘uon
-U311e Ul 9dUPQUNISIQ ‘UOIIBSUDS Bujuing 419pIosIp aoueleg
‘BISaULLY 'SSOUSNOIDSUOD JO 9181S PRIdl]y 'oPISNaby

ssaulybn 1eoly] ‘,Uonell] 1801y ] ,PaIN0J0ISIP

wnnds ‘,buizasus ‘,uted snuis ‘,esoyLouIyY ‘eIbjeulyy
‘uofieyl 1oe. Aloyesidsay ‘,uled Aleuowng ‘,ybnod sl
9MS |eabukieyd ‘Luoneldsal
[njuted ‘ured |eabukieydoiQ ‘;1iojwodsip [eabukieydolio
' HOJUIODSIP [eSeN ‘psisAidowse ‘sixeisid] ‘esoudsAQg
",1e0ly1 A 'ybnod ‘uonesuss bupoyd ‘L,ewyisy

palaie
uondaniad awl] ‘eluaiydAyoe] ‘,syoene das|s Ispiosip
$S311S DIIRWINRIISOd ‘das|s Aljenb Jood ‘eloueied ‘Uondeal
dlueq “{2e11e dlued ‘,21eWIYDIN ‘SSRUSNOAISN ‘s1ybnoys
911D ‘SBUIMS POO ‘,PISERIDUI OPIIT ‘pSSaUIZeT ‘ALl
-|Ige1LL| ‘BlUIOS U] ‘UOISN||| ‘PIXIW SUOeUDN|jeH ‘|ensiA
uoljeudN|eH ‘uoieuldN|ieH 1ed4 ‘,A11an0d [euoiow
"WBlwaydsAg ‘uoeossiqg ‘uoieIuslosIq Luonesjeaiad
‘uolssaldaq ‘ppooul passalda 4apIosIp Uoles|eatap
/uones|jeuosiadaq ‘,@duspuadaq ‘uoisn|aq LWsixnIg
‘wAdodsoiny ‘Ayredy ‘A1sixuy ‘uoneiby ‘suiesip [ewiouqy

suonebnRsaAU|

suoned||dwod |einpadoid pue bujuosiod ‘Ainful

SISPIOSIP [BUIISIIUIOIISED)

SUONIPUOD a1Is Uonesiulilpe pue sioaplosip |elauat)

SIopIosIp [WEMYS SNOAJSN

SISPIOSIP [BUISEIPIW pUB DDRIoY) 'A103elidsay

SI9PIOSIP DLIRIYDASH

dud|eAdld K1obared qIXeL d|dwexy jueas|ay

SwIR] paJlayald YHApPSW

sse|) uebip waisAs yHapaw

sse|D uebiQ Wa1sAS YYAPaN Aq 8B33Q/) WUNJOY 1IPPaY UO SIash DH1-8-BY|p AQ patiodal DH1-8-B1 9P YHM PIeIDOSSE SIUSAS SSI9APY | djqeL



Page 7 of 13

(2023) 5:15

Leas et al. Journal of Cannabis Research

w9} palisjald

VHAP3W 1d ‘Sa1ANDY A101e|nbay 1oy K1euondiq [ed1pa Yy¥gpaw ‘waisAs buinioday 1usAg 3sIaApY uonensiulwpy bnig pue poo4 sy7v4 ‘ueds Aydesbowoy pazisandwod ubds 1) ‘wooy Aduabiawl Y7 :sUolbIA3Iqqy

3]qeYIUSPI JOYINe 3y} 3ew 1YBIW 1By} JUSIUOD WO 0} PaYPa sem isod yed 4

95€ GYJy4 B Ul PalSI| 10U Sem 1ey) Wid) paldjaid YYAPS e sa1edipul,

(6:0-0°0 1D %56) %E£0

(6:0-0°0 1D %56) %E0

(6:0-0°0 1D %56) %E0

(S'1-0°01D %S6) %90

(S'1-0'01D %S6) %90

(LT-€0°1D %S6) %L

(66012 %S6) %1'C

(Cr=6'0:1D %S56) %t'C

(1'S=SL 1D %56) %€ '€

(99-LT 1D %S6) %S

(£'8=€°€ 1D %S6) %09

(uonua1ay Aleuun :1d) ;|e 1e ob LupNod

| ‘0B 01 3L} | USYM INQ 31eULIN 01 PIP3U | dY1| 134 |,
(SsnUIS @1 d) ,udy3 @duls uted snujs

pue UORDJUI SNUIS B PeY dARY pue obe s)aam 7 paden,

(AAISUSSISAAH 11 d) ,;uon
-Deal D1DJ3||e ue Buirey sem | 31| 134 1 Buidea Jaye by,

(suoneudied 1 d) ,op
01 1eyM UO 10120 AW WO} 3eq Jeay O} bulliep) Suoil
-eydijed 1eay yum dn axjom pue 1ybiu ise| Awwunb e pey,

(Kjebaworeday

:Ld) ;95N 8P 9Y1 01 8NP 9 P|NO2 PIes I Y1 YIYM IaA]|
pabiejus ue sem punoy Asy3 pue sueds | D pIp Y3 ayl,
(uted 1ejnosep

:1d) ,M29M 15ed 2y 104 SalIaLIe pue SUlA Aw Ul ujed
Bul93) Ua3q aA,| ‘g PSP 01 UOIIDE3I PEq A|[Ba) B PRY |,
(0B1IBA:Ld) ,Ie 1R 9|geAofud 10U sem 1| “yonwi

0s butuuids sem woos 3y ‘'0b1IsA 3Y3 93eys L,up|nod |,

(AMWa13x3 Ul uled ‘swiseds a)asniy

S1d) )njured Alpwianxe sem 1 ‘s3|qipa ay3 uo duy Aw
Bupnp sswn adiinw dn padwesd sba| a1nua Aw jo yiog,
(UOND310]1d ‘1BIMS PI0D) S1d) APOQg AW JSAO

||l sdung 25006 pue syeams pjod asayi bumab sem |,
(2unaddy

paseaidad :1d) ,1111S ybly wi| se buoj se jeulou Aj91s|dwod
|99} pUB POO} INOYIM SABP OD | ‘g-B}[3P UO W] USUAN,

(943 A1 ‘uted 9k3 :s1d) ,'sAep 1oy
AIp 313} A9y1 uay] "saka Aw ul pioe bunnod sem aUuoawos
1194 uted ay3 ‘peq uny 01 uebaq saha Aw ‘|njme sem 1|,

LUonua3al1 Ateunn
snisnuiS

AAnisuasiadAy

suonexdieqd

SHojwiodsip dnedsyay ‘,AlebauwoledsH

LUted Jejnasep “»doys ‘uoisuanadAH

0b1IsA 'smuul] ‘,sisndessdAH

SAUWRIIXS Ul Uled ‘BUIYdUMY 3aSNIA ‘suuseds aasny

eLIBDILIN ',SNOIBUISLIAID Usey ‘ysey ,U0I1D3130)1d
's1eams 1YBIN ‘sISoIpIYIadAH 1eams pjoD ‘,RUdy

L211adde pasealnu| ‘,buireld poo ‘uoiespAyaq ‘@1nadde
pasea1da(Q ‘plapiosip a11addy ‘LIyblam Jo Ssoj [euiouqy

Juswiiedwl

[eNSIA ‘Pa1IN|q UOISIA ‘,eIsdoloy ‘,riqoydoloyd ‘elwse
-19dAY JejnoQ ‘,eisdoydiowels|y ‘,sisoid pijRA3 ‘Lured
2A3 'uonei 93 ‘,94s A1g ‘,wsedsoleyds|g ‘ eidousyisy

SI9pIOSIp Aleulin pue [eusy
SUOIIR1SD)Ul PUB SUOIIDR)U|

S1opIosip WID1ISAS Sunwiw|

SISPIOSIP dejpied

siapiosip AueljigoredsH

SISPIOSIP Jejndsep

SI9PIOSIP YIuLAge| pue Jeg

SI9PIOSIP DNSSIY SAIIDSUUOD PUR [BID[HSOINISNIA

SI9PIOSIP aNsSSIl SNOaURINOGNS pue UIXS

11INU puUe WSsI[ogeIay

SI9PIOSIP 943

2dud|endld A1obared

Gxal ajdwex Juensjay

Swa) paiiasaid YHAPSW

sse|) uebip waisAs yyapaw

(PanupuOd) | 3jqey



Leas et al. Journal of Cannabis Research (2023) 5:15 Page 8 of 13

Table 2 Adverse events associated with delta-8-THC reported ~ Table 2 (continued)

by delta-8-THC users on Reddit delta-8-THC forum r/Delta8 by

MedDRA Preferred Terms Subcategory Prevalence

MedDRA Preferred Term

MedDRA Preferred Terms Subcategory Prevalence
Anxiety 16.4% (95% Cl: 12.8-20.6)
Cough 15.5% (95% Cl: 11.6-19.4)
Paranoia 9.3% (95% Cl: 6.3-12.2)

Accidental overdose
Heart rate increased
Panic attack
Dyspnoea
Headache

Nausea

Vomiting

Dizziness

Feeling abnormal
Throat irritation®
Pulmonary pain?
Chest pain

Amnesia

Chest discomfort
Fatigue

Tremor

Depression

Panic reaction
Withdrawal syndrome
Disturbance in attention
Unevaluable event
Abnormal dreams
Insomnia

Decreased appetite
Hypoaesthesia
Chills

Depersonalisation/derealisation disorder

Somnolence

Dry mouth
Metamorphopsia®
Dependence®
Increased appetite?
Diarrhoea

Head discomfort®
Respiratory tract irritation
Productive cough?®
Oropharyngeal pain
Abdominal pain upper
Abdominal discomfort
Hyperhidrosis

Muscle twitching

Time perception altered
Vision blurred

Drug withdrawal syndrome

Dysarthria

8.7% (95% Cl: 5.7-11.9)
6.9% (95% Cl: 4.5-9.9)
6.9% (95% Cl: 4.2-9.6)
5.7% (95% Cl: 3.3-8.4)
5.4% (95% Cl: 3.0-7.8)
5.4% (95% Cl: 3.0-7.8)
5.4% (95% Cl: 3.0-7.8)
5.1% (95% Cl: 3.0-7.5)
4.8% (95% Cl: 2.7-7.2)
4.2% (95% Cl: 2.1-6.6)
3.9% (95% Cl: 2.1-6.0)
3.6% (95% Cl: 1.8-5.7)
3.3% (95% Cl: 1.5-5.4)
3.0% (95% Cl: 1.5-5.1)
3.0% (95% Cl: 1.2-4.8)
3.0% (95% Cl: 1.2-4.8)
2.7% (95% Cl: 0.9-4.5)
2.7% (95% Cl: 1.2-4.5)
2.7% (95% Cl: 1.2-4.5)
24% (95% Cl: 0.9-4.2)
24% (95% Cl: 0.9-4.2)
2.1% (95% Cl: 0.6-3.6)
2.1% (95% Cl: 0.6-3.9)
1.8% (95% Cl: 0.6-3.3)
1.8% (95% Cl: 0.6-3.3)
1.8% (95% Cl: 0.6-3.3)
1.8% (95% Cl: 0.6-3.3)
1.8% (95% Cl: 0.6-3.3)
1.8% (95% Cl: 0.6-3.3)
1.8% (95% Cl: 0.6-3.6)
1.5% (95% Cl: 0.3-3.0)
1.5% (95% CI: 0.3-3.0)
1.5% (95% ClI: 0.3-3.0)
1.5% (95% Cl: 0.3-3.0)
1.5% (95% ClI: 0.3-3.0)
1.5% (95% Cl: 0.3-3.0)
1.5% (95% CI: 0.3-2.7)
1.5% (95% Cl: 0.3-2.7)
1.5% (95% CI: 0.3-3.0)
1.5% (95% ClI: 0.3-3.0)
1.5% (95% Cl: 0.3-3.0)
1.5% (95% Cl: 0.3-3.0)
1.2% (95% Cl: 0.3-2.4)
1.2% (95% CI: 0.3-2.7)
1.2% (95% Cl: 0.3-2.4)

Hallucination, visual
Autoscopy®
Abdominal pain
Hallucinations, mixed
Loss of consciousness
Hypertension
Ocular hyperaemia
Seizure
Disorientation
Dissociation
Irritability

Muscle spasms
Paraesthesia
Tinnitus

Sedation

Sneezing®

Vertigo

Pain

Agitation

Choking sensation
Delusion

Depressed mood?®
Blood pressure increased
Thirst

Flatulence?

Hunger
Nervousness
Palpitations
Dysphemia®
Bruxism?®

ll-defined disorder?
Blepharospasm?
Food craving®
Presyncope
Tachyphrenia
Abnormal loss of weight®
Emotional poverty?
Balance disorder
Sensory disturbance
Acne?
Hypersensitivity

Altered state of consciousness

Ammonia increased?
Abdominal distension®
Eye irritation

Tongue discomfort®
Cold sweat
Constipation
Haemoptysis®

1.2% (95% Cl: 0.3-2.4)
1.2% (95% Cl: 0.3-2.7)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-1.8)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-1.8)
0.9% (95% Cl: 0.0-1.8)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.9% (95% Cl: 0.0-2.1)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% ClI: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.6% (95% ClI: 0.0-1.5)
0.6% (95% Cl: 0.0-1.5)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% CI: 0.0-1.2)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
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MedDRA Preferred Terms

Subcategory Prevalence

MedDRA Preferred Terms

Subcategory Prevalence

Formication
Dehydration

Non-24-h sleep-wake disorder®

Dry eye®

Dry throat®

Asthma?

Burning sensation

Eye pain®

Asthenopia®

Fear

Feeling jittery

Feeling hot

Pyrexia

Photopsia®

Hallucination

Hangover?

Hepatic encephalopathy?
Urticaria

Psychomotor hyperactivity
Salivary hypersecretion?
Apathy

Hepatomegaly?

Ageusia®

Mood swings

Nasal discomfort®
Rhinalgia®

Neuralgia®

Night sweats

Nightmare®

Epistaxis

Pain in extremity?

Painful respiration®

lllusion

Post-traumatic stress disorder
Eyelid ptosis®
Rhinorrhoea®
Libido increased?
Shock

Sinusitis

Sinus pain?

Sleep attacks®
Poor quality sleep
Odynophagia®
Swollen tongue
Pharyngeal swelling®
Throat tightness
Vascular pain?
Visual impairment
Weight increased®

0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-1.2
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-1.2
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-1.2
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-0.9

)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)
)

Piloerection®

Energy increased?
Thirst decreased?
Laziness®

Perihepatic discomfort®
Derealisation?

Negative thoughts
Rash

Tooth deposit®
Neurological symptom?
Photophobia?

0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% ClI: 0.0-0.9
0.3% (95% Cl: 0.0-0.9
0.3% (95% ClI: 0.0-0.9
0.3% (95% Cl: 0.0-1.2
0.3% (95% ClI: 0.0-0.9
0.3% (95% ClI: 0.0-0.9
0.3% (95% Cl: 0.0-0.9

Gastrooesophageal reflux disease 0.3% (95% CI: 0.0-1.2
Paralysis 0.3% (95% Cl: 0.0-0.9

0.3% (95% CI: 0.0-1.2)
0.3% (95% Cl: 0.0-0.9)
0.3% (95% CI: 0.0-0.9

)
)
)
)
)
)
)
)
)
)

Hyperacusis®
Secretion discharge®
Appetite disorder?
Sputum discoloured? 0.3% (95% Cl: 0.0-0.9
0.3% (95% CI: 0.0-0.9

)

)

Urinary retention? )
0.3% (95% Cl: 0.0-0.9)
)

)

Pneumonitis?
0.3% (95% Cl: 0.0-0.9
0.3% (95% Cl: 0.0-1.2

0.3% (95% CI: 0.0-0.9)

Oropharyngeal discomfort®

(
(
(
(
(
(
(
(
(
(
(
Intra-abdominal fluid collection® 0.3% (95% Cl: 0.0-0.9

(
(
(
(
(
(
(
(
(
Rash erythematous® (
(

Axillary pain®

? Indicates a MedDRA preferred term that was not listed in a FAERS case

Abbreviations: FAERS Food and Drug Administration Adverse Event Reporting
System, MedDRA Medical Dictionary for Regulatory Activities

on Reddit and FAERS reports were similar. However, sev-
eral new subcategories were found on the forum that had
not been previously captured on FAERS. These results
provide insights that could inform clinical practice and
regulation of delta-8-THC.

Many of the AEs reported for delta-8-THC on r/Delta8
and FAERS were like those that can occur during acute
intoxication of delta-9-THC-containing cannabis. For
example, the top-level categories of health conditions
were very similar between the AEs listing cannabis on
FAERS and the AEs listing delta-8-THC on FAERS, with
psychiatric conditions being the most prevalent category
for each. Similarly, the 3 most common PTs identified on
r/Delta8—Anxiety, Cough, and Paranoia—were also the
most commonly reported symptoms in a recent survey
of acute adverse reactions to delta-9-THC-containing
cannabis (LaFrance et al. 2020). For this reason, effective
treatment and management of delta-8-THC cases may
be similar to that of acute intoxication of delta-9-THC
which typically does not require diagnostic testing and
consists of symptom management (Turner et al. 2022). In
cases involving psychiatric disorders—the most prevalent
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Fig. 3 The overall prevalence of adverse events associated with delta-8-THC reported on r/Delta8 and FAERS were similar when analyzed by
MedDRA System Organ Class. Note: each dot is the number of all AE reports associated with delta-8-THC labeled with each MedDRA SOC in FAERS
(y-axis) or r/Delta8 (x-axis) divided by the total number of AE reports associated with delta-8-THC on FAERS (y-axis) or r/Delta8 (x-axis). For instance,
29.3% of all delta-8-THC AEs reports in the r/Delta8 sample and 27.9% of all delta-8-THC AE reports in FAERS were categorized as respiratory,
thoracic, and mediastinal disorders (highlighted in orange). The line represents the linear correlation in the prevalence of each SOCs between the
two samples and is summarized with a Pearson’s r statistic. Abbreviations: AE =adverse event; r/Delta8 =a topically-focused Reddit forum known as
a"subreddit” dedicated to discussions of delta-8-THC; FAERS =Food and Drug Administration Adverse Event Reporting System; MedDRA =Medical

Dictionary for Regulatory Activities; SOC=MedDRA System Organ Class

SOC cited among delta-8-THC AE reports—the typical
period of cannabis detoxication is 24 h but can be longer
if symptoms persist or vital signs are unstable (Noble
et al. 2019). Among chronic cannabis users, withdrawal
symptoms, which were reported among several AEs on
r/Delta8, can occur between 24—48 h after cessation and
generally peak at days 2—6. These symptoms can require
their own symptom management (Connor et al. 2022).
Because delta-8-THC appears to affect many organ sys-
tems, a multi-disciplinary team including internists, psy-
chiatrists, and occasionally cardiologists should assist
with managing cases.

Several regulatory challenges add context to our find-
ings. Delta-8-THC products are sold without many of
the safeguards that have been instituted by state-run rec-
reational cannabis programs (Leas 2021). This includes a
lack of testing requirements for potency, consistency, and
presence of contaminants, which could explain why the
fourth most mentioned PT among the AEs reported on r/
Delta8 was “accidental overdose.” There is evidence that

adulterated products may be present in the supply chain
(Meehan-Atrash and Rahman 2022) and the result of
this contamination could change the clinical profile and
treatment of delta-8-THC cases. For example, illicit can-
nabis vaping products containing the cutting agent vita-
min E acetate were determined to be the primary cause
of the 2019 outbreak of lung injury known as EVALI that
led to 2668 hospitalizations and 68 deaths (CDC’s Office
on Smoking and Health 2020). The FAERS delta-8-THC
data indexed one case that included EVALI as a PT, sug-
gesting delta-8-THC products could also be implicated
in this outbreak. Without product standards for delta-8-
THC manufacturing and synthesis, other contaminants
could lead to new outbreaks. The lack of track-and-trace
system infrastructure for sourcing product batches and
removing contaminated batches from the supply chain
can delay regulatory responses as demonstrated during
EVALIL These dangers demand regulatory actions gov-
erning when, where, and how delta-8-THC is sold, con-
sistent with the actions taken by many US states who
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Fig. 4 The overall prevalence of adverse events associated with delta-8-THC and cannabis reported on FAERS were similar when analyzed by
MedDRA System Organ Class. Note: each dot is the number of all AE reports associated with delta-8-THC (y-axis) or cannabis (x-axis) in FAERS
labeled with each MedDRA SOC divided by the total number of AE reports associated with delta-8-THC or cannabis respectively. For instance,
psychiatric disorders were the most prevalent AE reported for both delta-8-THC and cannabis cases, being reported by 66.0% of all delta-8-THC AEs
reports and 65.2% of all cannabis AE reports in FAERS (highlighted in orange). The line represents the linear correlation in the prevalence of each
SOCs between the two samples and is summarized with a Pearson's r statistic. Abbreviations: AE =adverse event; r/Delta8 =a topically-focused
Reddit forum known as a “subreddit” dedicated to discussions of delta-8-THC; FAERS =Food and Drug Administration Adverse Event Reporting
System; MedDRA =Medical Dictionary for Regulatory Activities; SOC =MedDRA System Organ Class

have restricted the sale of delta-8-THC until product
standards can be developed (Leas 2021).

The finding that a single subreddit provided more
AE reports than the FAERS systems highlights the
potential of Reddit to serve as a data source that aug-
ments voluntary reporting systems such as FAERS and
National Poison Control Centers, particularly for novel
psychoactive substances. Increases in the number of
mentions of novel psychoactive substances on Reddit
typically presage increases in the observed number of
exposures reported for these substances, facilitating
rapid identification of emerging trends (Barenholtz
et al. 2021). The grouping of Reddit into subreddits—
with more than 600 related to substance use-also
help to serve as a filter for identifying posts about a
substance even when they do not include the names
of products, unlike typical search strategies on other
platforms (Adams et al. 2019). Additionally, Reddit
allows users unlimited characters which allows them

to explain their AEs in more detail than is possible on
other platforms such as Twitter.

Limitations

This study provides a window into adverse events that
delta-8-THC users have experienced, but some limita-
tions should be noted. While our analyses demonstrate
concordance with the AEs reported on r/Delta8 and
FAERS, differences noted for PTs could stem from dif-
ferences in the coding strategy between our team and
the FDA’s and not difference in case presentation. Addi-
tionally, the extent to which either of these data sources
can be generalized to the larger population remains
unknown, because no external comparisons exist. In
general, Reddit users tend to be younger and male, (Pew
Research Center n.d.) but this may vary among subred-
dits and could not be discerned from the AE reports
we studied. The data rely on self-report of delta-8-THC
exposure and outcomes which could not be biochemi-
cally verified or clinical diagnosed. Future research
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could explore the extent to which a causal link could be
drawn between delta-8-THC and AE reports posted on
Reddit and whether Reddit users are responsive to addi-
tional direct messaging to queries that might be needed
for determining causality. Finally, delta-8-THC is just
one of many emerging unregulated cannabinoids (e.g.,
hexahydrocannabinol or HHC) and future research
should explore potential AEs experienced by users of
these products as they may differ from delta-8-THC.

Conclusions

The findings of this case series suggest that the public is
experiencing AEs related to delta-8-THC use that typi-
cally resemble AEs experienced during acute cannabis
intoxication. As such, clinicians may be able to treat and
manage most delta-8-THC cases as they would typically
manage a case of acute cannabis intoxication. However,
cases where delta-8-THC exposure is suspected should
also be monitored for symptoms that could result from
product contamination. Given the similarity in AEs
between delta-8-THC and delta-9-THC, jurisdictions
should also consider clarifying whether delta-8-THC can
be sold as a hemp product.
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