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Abstract 

Background There is an expanding unregulated market for a psychotropic compound called ∆8-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% CI = 1949–2426) and serious 
adverse event reports (N = 437; 95% CI = 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% CI = 35.8%-46.3%) of reports, followed by 
respiratory, thoracic and mediastinal disorders (29.3%, 95% CI = 25.1%-34.0%) and nervous system disorders (23.3%, 
95% CI = 18.5%-27.5%). Anxiety (16.4%, 95% CI = 12.8–20.6), Cough (15.5%, 95% CI = 11.9–20.0) and Paranoia (9.3%, 
95% CI = 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 ∆8-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, ∆9-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 

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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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 n = 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 

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
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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., R.M.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., R.M.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., R.M.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 

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 



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

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% CI = 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 e1, 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 

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
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Table 2 Adverse events associated with delta-8-THC reported 
by delta-8-THC users on Reddit delta-8-THC forum r/Delta8 by 
MedDRA Preferred Term

MedDRA Preferred Terms Subcategory Prevalence

Anxiety 16.4% (95% CI: 12.8–20.6)

Cough 15.5% (95% CI: 11.6–19.4)

Paranoia 9.3% (95% CI: 6.3–12.2)

Accidental overdose 8.7% (95% CI: 5.7–11.9)

Heart rate increased 6.9% (95% CI: 4.5–9.9)

Panic attack 6.9% (95% CI: 4.2–9.6)

Dyspnoea 5.7% (95% CI: 3.3–8.4)

Headache 5.4% (95% CI: 3.0–7.8)

Nausea 5.4% (95% CI: 3.0–7.8)

Vomiting 5.4% (95% CI: 3.0–7.8)

Dizziness 5.1% (95% CI: 3.0–7.5)

Feeling abnormal 4.8% (95% CI: 2.7–7.2)

Throat  irritationa 4.2% (95% CI: 2.1–6.6)

Pulmonary  paina 3.9% (95% CI: 2.1–6.0)

Chest pain 3.6% (95% CI: 1.8–5.7)

Amnesia 3.3% (95% CI: 1.5–5.4)

Chest discomfort 3.0% (95% CI: 1.5–5.1)

Fatigue 3.0% (95% CI: 1.2–4.8)

Tremor 3.0% (95% CI: 1.2–4.8)

Depression 2.7% (95% CI: 0.9–4.5)

Panic reaction 2.7% (95% CI: 1.2–4.5)

Withdrawal syndrome 2.7% (95% CI: 1.2–4.5)

Disturbance in attention 2.4% (95% CI: 0.9–4.2)

Unevaluable event 2.4% (95% CI: 0.9–4.2)

Abnormal dreams 2.1% (95% CI: 0.6–3.6)

Insomnia 2.1% (95% CI: 0.6–3.9)

Decreased appetite 1.8% (95% CI: 0.6–3.3)

Hypoaesthesia 1.8% (95% CI: 0.6–3.3)

Chills 1.8% (95% CI: 0.6–3.3)

Depersonalisation/derealisation disorder 1.8% (95% CI: 0.6–3.3)

Somnolence 1.8% (95% CI: 0.6–3.3)

Dry mouth 1.8% (95% CI: 0.6–3.3)

Metamorphopsiaa 1.8% (95% CI: 0.6–3.6)

Dependencea 1.5% (95% CI: 0.3–3.0)

Increased  appetitea 1.5% (95% CI: 0.3–3.0)

Diarrhoea 1.5% (95% CI: 0.3–3.0)

Head  discomforta 1.5% (95% CI: 0.3–3.0)

Respiratory tract irritation 1.5% (95% CI: 0.3–3.0)

Productive  cougha 1.5% (95% CI: 0.3–3.0)

Oropharyngeal pain 1.5% (95% CI: 0.3–2.7)

Abdominal pain upper 1.5% (95% CI: 0.3–2.7)

Abdominal discomfort 1.5% (95% CI: 0.3–3.0)

Hyperhidrosis 1.5% (95% CI: 0.3–3.0)

Muscle twitching 1.5% (95% CI: 0.3–3.0)

Time perception altered 1.5% (95% CI: 0.3–3.0)

Vision blurred 1.2% (95% CI: 0.3–2.4)

Drug withdrawal syndrome 1.2% (95% CI: 0.3–2.7)

Dysarthria 1.2% (95% CI: 0.3–2.4)

Table 2 (continued)

MedDRA Preferred Terms Subcategory Prevalence

Hallucination, visual 1.2% (95% CI: 0.3–2.4)

Autoscopya 1.2% (95% CI: 0.3–2.7)

Abdominal pain 0.9% (95% CI: 0.0–2.1)

Hallucinations, mixed 0.9% (95% CI: 0.0–2.1)

Loss of consciousness 0.9% (95% CI: 0.0–1.8)

Hypertension 0.9% (95% CI: 0.0–2.1)

Ocular hyperaemia 0.9% (95% CI: 0.0–2.1)

Seizure 0.9% (95% CI: 0.0–2.1)

Disorientation 0.9% (95% CI: 0.0–1.8)

Dissociation 0.9% (95% CI: 0.0–1.8)

Irritability 0.9% (95% CI: 0.0–2.1)

Muscle spasms 0.9% (95% CI: 0.0–2.1)

Paraesthesia 0.9% (95% CI: 0.0–2.1)

Tinnitus 0.9% (95% CI: 0.0–2.1)

Sedation 0.9% (95% CI: 0.0–2.1)

Sneezinga 0.9% (95% CI: 0.0–2.1)

Vertigo 0.9% (95% CI: 0.0–2.1)

Pain 0.6% (95% CI: 0.0–1.5)

Agitation 0.6% (95% CI: 0.0–1.5)

Choking sensation 0.6% (95% CI: 0.0–1.5)

Delusion 0.6% (95% CI: 0.0–1.5)

Depressed  mooda 0.6% (95% CI: 0.0–1.5)

Blood pressure increased 0.6% (95% CI: 0.0–1.5)

Thirst 0.6% (95% CI: 0.0–1.5)

Flatulencea 0.6% (95% CI: 0.0–1.5)

Hunger 0.6% (95% CI: 0.0–1.5)

Nervousness 0.6% (95% CI: 0.0–1.5)

Palpitations 0.6% (95% CI: 0.0–1.5)

Dysphemiaa 0.6% (95% CI: 0.0–1.5)

Bruxisma 0.6% (95% CI: 0.0–1.5)

Ill-defined  disordera 0.6% (95% CI: 0.0–1.5)

Blepharospasma 0.6% (95% CI: 0.0–1.5)

Food  cravinga 0.6% (95% CI: 0.0–1.5)

Presyncope 0.6% (95% CI: 0.0–1.5)

Tachyphrenia 0.6% (95% CI: 0.0–1.5)

Abnormal loss of  weighta 0.6% (95% CI: 0.0–1.5)

Emotional  povertya 0.6% (95% CI: 0.0–1.5)

Balance disorder 0.6% (95% CI: 0.0–1.5)

Sensory disturbance 0.3% (95% CI: 0.0–0.9)

Acnea 0.3% (95% CI: 0.0–0.9)

Hypersensitivity 0.3% (95% CI: 0.0–0.9)

Altered state of consciousness 0.3% (95% CI: 0.0–0.9)

Ammonia  increaseda 0.3% (95% CI: 0.0–0.9)

Abdominal  distensiona 0.3% (95% CI: 0.0–1.2)

Eye irritation 0.3% (95% CI: 0.0–0.9)

Tongue  discomforta 0.3% (95% CI: 0.0–0.9)

Cold sweat 0.3% (95% CI: 0.0–0.9)

Constipation 0.3% (95% CI: 0.0–0.9)

Haemoptysisa 0.3% (95% CI: 0.0–0.9)
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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 

Table 2 (continued)

MedDRA Preferred Terms Subcategory Prevalence

Formication 0.3% (95% CI: 0.0–0.9)

Dehydration 0.3% (95% CI: 0.0–0.9)

Non-24-h sleep–wake  disordera 0.3% (95% CI: 0.0–0.9)

Dry  eyea 0.3% (95% CI: 0.0–0.9)

Dry  throata 0.3% (95% CI: 0.0–0.9)

Asthmaa 0.3% (95% CI: 0.0–0.9)

Burning sensation 0.3% (95% CI: 0.0–0.9)

Eye  paina 0.3% (95% CI: 0.0–0.9)

Asthenopiaa 0.3% (95% CI: 0.0–0.9)

Fear 0.3% (95% CI: 0.0–0.9)

Feeling jittery 0.3% (95% CI: 0.0–0.9)

Feeling hot 0.3% (95% CI: 0.0–0.9)

Pyrexia 0.3% (95% CI: 0.0–0.9)

Photopsiaa 0.3% (95% CI: 0.0–1.2)

Hallucination 0.3% (95% CI: 0.0–0.9)

Hangovera 0.3% (95% CI: 0.0–0.9)

Hepatic  encephalopathya 0.3% (95% CI: 0.0–0.9)

Urticaria 0.3% (95% CI: 0.0–0.9)

Psychomotor hyperactivity 0.3% (95% CI: 0.0–0.9)

Salivary  hypersecretiona 0.3% (95% CI: 0.0–0.9)

Apathy 0.3% (95% CI: 0.0–0.9)

Hepatomegalya 0.3% (95% CI: 0.0–0.9)

Ageusiaa 0.3% (95% CI: 0.0–0.9)

Mood swings 0.3% (95% CI: 0.0–0.9)

Nasal  discomforta 0.3% (95% CI: 0.0–0.9)

Rhinalgiaa 0.3% (95% CI: 0.0–0.9)

Neuralgiaa 0.3% (95% CI: 0.0–1.2)

Night sweats 0.3% (95% CI: 0.0–0.9)

Nightmarea 0.3% (95% CI: 0.0–0.9)

Epistaxis 0.3% (95% CI: 0.0–0.9)

Pain in  extremitya 0.3% (95% CI: 0.0–0.9)

Painful  respirationa 0.3% (95% CI: 0.0–0.9)

Illusion 0.3% (95% CI: 0.0–0.9)

Post-traumatic stress disorder 0.3% (95% CI: 0.0–0.9)

Eyelid  ptosisa 0.3% (95% CI: 0.0–1.2)

Rhinorrhoeaa 0.3% (95% CI: 0.0–0.9)

Libido  increaseda 0.3% (95% CI: 0.0–0.9)

Shock 0.3% (95% CI: 0.0–0.9)

Sinusitis 0.3% (95% CI: 0.0–0.9)

Sinus  paina 0.3% (95% CI: 0.0–0.9)

Sleep  attacksa 0.3% (95% CI: 0.0–0.9)

Poor quality sleep 0.3% (95% CI: 0.0–0.9)

Odynophagiaa 0.3% (95% CI: 0.0–0.9)

Swollen tongue 0.3% (95% CI: 0.0–0.9)

Pharyngeal  swellinga 0.3% (95% CI: 0.0–0.9)

Throat tightness 0.3% (95% CI: 0.0–0.9)

Vascular  paina 0.3% (95% CI: 0.0–0.9)

Visual impairment 0.3% (95% CI: 0.0–0.9)

Weight  increaseda 0.3% (95% CI: 0.0–0.9)

Table 2 (continued)

MedDRA Preferred Terms Subcategory Prevalence

Piloerectiona 0.3% (95% CI: 0.0–0.9)

Energy  increaseda 0.3% (95% CI: 0.0–0.9)

Thirst  decreaseda 0.3% (95% CI: 0.0–0.9)

Lazinessa 0.3% (95% CI: 0.0–0.9)

Perihepatic  discomforta 0.3% (95% CI: 0.0–0.9)

Derealisationa 0.3% (95% CI: 0.0–0.9)

Negative thoughts 0.3% (95% CI: 0.0–0.9)

Rash 0.3% (95% CI: 0.0–1.2)

Tooth  deposita 0.3% (95% CI: 0.0–0.9)

Neurological  symptoma 0.3% (95% CI: 0.0–0.9)

Photophobiaa 0.3% (95% CI: 0.0–0.9)

Intra-abdominal fluid  collectiona 0.3% (95% CI: 0.0–0.9)

Gastrooesophageal reflux disease 0.3% (95% CI: 0.0–1.2)

Paralysis 0.3% (95% CI: 0.0–0.9)

Hyperacusisa 0.3% (95% CI: 0.0–1.2)

Secretion  dischargea 0.3% (95% CI: 0.0–0.9)

Appetite  disordera 0.3% (95% CI: 0.0–0.9)

Sputum  discoloureda 0.3% (95% CI: 0.0–0.9)

Urinary  retentiona 0.3% (95% CI: 0.0–0.9)

Pneumonitisa 0.3% (95% CI: 0.0–0.9)

Oropharyngeal  discomforta 0.3% (95% CI: 0.0–0.9)

Rash  erythematousa 0.3% (95% CI: 0.0–1.2)

Axillary  paina 0.3% (95% CI: 0.0–0.9)
a 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
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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 
EVALI. 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 

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
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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 

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
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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.

Abbreviations
AE  Adverse Event
r/Delta8  A topically-focused Reddit forum known as a “subreddit” 

dedicated to discussions of delta-8-THC
CT scan  Computerized tomography scan
Delta-8-THC  ∆8-Tetrahydrocannabinol
Delta-9-THC  ∆9-Tetrahydrocannabinol
ER  Emergency Room
EVALI  E-cigarette or vaping use-associated lung injury
FAERS  The US Food and Drug Administration Adverse Event Report-

ing System
FDA  U.S. Food and Drug Administration
HHC  Hexahydrocannabinol
MedDRA  Medical Dictionary for Regulatory Activities
PT  MedDRA Preferred Term
SOC  MedDRA System Organ Class
LLT  MedDRA Lowest-Level Term

Supplementary Information
The online version contains supplementary material available at https:// doi. 
org/ 10. 1186/ s42238- 023- 00191-y.

Additional file 1: APPENDIX. Self-reported AdverseEvents Associated 
with ∆8-Tetrahydrocannabinol (Delta-8-THC) Use. Tablee1. Serious adverse 
events associatedwith delta-8-THC reported by delta-8-THC users on Red-
dit delta-8-THC forum r/Delta8.

Acknowledgements
Not applicable.

Role of funder/sponsor
The study sponsors took no part in the studydesign; collection, analysis, and 
interpretation of data; the writing of themanuscript; or the decision to submit 
the manuscript for publication.

Authors’ contributions
All authors contributed to the study design and drafted the first version of 
the manuscript. Authors Leas and Satybaldiyeva led the data collection and 
Leas led data analysis. Authors Harati, Hoffaker, Leas, Mejorado, Morales and 
Satybaldiyeva lead the data annotation. All authors participated in the data 
interpretation, revising of the manuscript, and agreed to the final submission.

Funding
The work is funded by grant K01DA054303 from the National Institutes on 
Drug Abuse.

Availability of data and materials
The data this study sampled is publicly available. Access to our coded data can 
be provided with a reasonable request made to the corresponding author.

Declarations

Ethics approval and consent to participate
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. This 
study followed the reporting guideline for case series.

Consent for publication
Not applicable.

Competing interests
Dr. Leas reports receiving consulting fees from Good Analytics, a web-analytics 
company, outside the context of this work.

Author details
1 Herbert Wertheim School of Public Health and Human Longevity Science, 
University of California, 9500 Gilman Drive, 0725, La Jolla, San Diego, CA 
94304-1334, USA. 2 Qualcomm Institute, University of California, La Jolla, San 
Diego, CA, USA. 3 California State University San Marcos, San Marcos, CA, USA. 
4 Center for Medicinal Cannabis Research, Department of Psychiatry, University 
of California, La Jolla, San Diego, CA, USA. 

Received: 2 February 2023   Accepted: 17 May 2023

References
Adams N, Artigiani EE, Wish ED. Choosing your platform for social media 

drug research and improving your keyword filter list. J Drug Issues. 
2019;49(3):477–92. https:// doi. org/ 10. 1177/ 00220 42619 833911.

Ayers JW, Caputi TL, Nebeker C, Dredze M. Don’t quote me: reverse identifi-
cation of research participants in social media studies. NPJ Digit Med. 
2018;1(1).https:// doi. org/ 10. 1038/ s41746- 018- 0036-2.

Barenholtz E, Krotulski AJ, Morris P, et al. Online surveillance of novel psychoac-
tive substances (NPS): Monitoring Reddit discussions as a predictor of 
increased NPS-related exposures. Int J Drug Policy. 2021;98:103393. 
https:// doi. org/ 10. 1016/j. drugpo. 2021. 103393.

Bonn-Miller MO, Loflin MJE, Thomas BF, Marcu JP, Hyke T, Vandrey R. Labeling 
accuracy of cannabidiol extracts sold online. JAMA. 2017;318(17):1708. 
https:// doi. org/ 10. 1001/ jama. 2017. 11909.

Byrt T, Bishop J, Carlin JB. Bias, prevalence and kappa. J Clin Epidemiol. 
1993;46(5):423–9. https:// doi. org/ 10. 1016/ 0895- 4356(93) 90018-V.

CDC’s Office on Smoking and Health. Outbreak of Lung Injury Associated with 
the Use of E-Cigarette, or Vaping, Products. Centers for Disease Control 
and Prevention. 2020. https:// www. cdc. gov/ tobac co/ basic_ infor mation/ 
e- cigar ettes/ severe- lung- disea se. html. Accessed 22 May 2020.

Center for Drug Evaluation and Research. FDA Adverse Event Reporting Sys-
tem (FAERS) Public Dashboard. FDA. 2021. https:// www. fda. gov/ drugs/ 
quest ions- and- answe rs- fdas- adver se- event- repor ting- system- faers/ 
fda- adver se- event- repor ting- system- faers- public- dashb oard. Accessed 
15 June 2021.

https://doi.org/10.1186/s42238-023-00191-y
https://doi.org/10.1186/s42238-023-00191-y
https://doi.org/10.1177/0022042619833911
https://doi.org/10.1038/s41746-018-0036-2
https://doi.org/10.1016/j.drugpo.2021.103393
https://doi.org/10.1001/jama.2017.11909
https://doi.org/10.1016/0895-4356(93)90018-V
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.cdc.gov/tobacco/basic_information/e-cigarettes/severe-lung-disease.html
https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-adverse-event-reporting-system-faers-public-dashboard
https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-adverse-event-reporting-system-faers-public-dashboard
https://www.fda.gov/drugs/questions-and-answers-fdas-adverse-event-reporting-system-faers/fda-adverse-event-reporting-system-faers-public-dashboard


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

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

Charmaz K. Constructing Grounded Theory: A Practical Guide Through Quali-
tative Analysis. United Kingdom: SAGE Publications; 2006.

Connor JP, Stjepanović D, Budney AJ, Le Foll B, Hall WD. Clinical management 
of cannabis withdrawal. Addiction. 2022;117(7):2075–95. https:// doi. org/ 
10. 1111/ add. 15743.

Freifeld CC, Brownstein JS, Menone CM, et al. Digital drug safety surveillance: 
monitoring pharmaceutical products in twitter. Drug Saf. 2014;37(5):343–
50. https:// doi. org/ 10. 1007/ s40264- 014- 0155-x.

Harlow AF, Leventhal AM, Barrington-Trimis JL. Closing the loophole on 
hemp-derived cannabis products: a public health priority. JAMA. 
2022;328(20):2007. https:// doi. org/ 10. 1001/ jama. 2022. 20620.

Hazell L, Shakir SAW. Under-reporting of adverse drug reactions: a systematic 
review. Drug Saf. 2006;29(5):385–96. https:// doi. org/ 10. 2165/ 00002 018- 
20062 9050- 00003.

Kempen JH. Appropriate use and reporting of uncontrolled case series in the 
medical literature. Am J Ophthalmol. 2011;151(1):7-10.e1. https:// doi. org/ 
10. 1016/j. ajo. 2010. 08. 047.

LaFrance EM, Stueber A, Glodosky NC, Mauzay D, Cuttler C. Overbaked: assess-
ing and predicting acute adverse reactions to Cannabis. J Cannabis Res. 
2020;2(1):3. https:// doi. org/ 10. 1186/ s42238- 019- 0013-x.

Leas EC, Hendrickson EM, Nobles AL, et al. Self-reported Cannabidiol 
(CBD) Use for Conditions With Proven Therapies. JAMA Netw Open. 
2020;3(10):e2020977. https:// doi. org/ 10. 1001/ jaman etwor kopen. 2020. 
20977.

Leas EC, Nobles AL, Shi Y, Hendrickson E. Public interest in ∆8-Tetrahydrocan-
nabinol (delta-8-THC) increased in US states that restricted ∆9-Tetrahydro-
cannabinol (delta-9-THC) use. Int J Drug Policy. 2022;101:103557. https:// 
doi. org/ 10. 1016/j. drugpo. 2021. 103557.

Leas EC. The Hemp Loophole: A need to clarify the legality of delta-8-THC and 
other hemp-derived Tetrahydrocannabinol compounds. Am J Public 
Health, 2021:e1-e5.https:// doi. org/ 10. 2105/ AJPH. 2021. 306499.

MedDRA. https:// www. meddra. org/. Accessed 15 June 2021
Meehan-Atrash J, Rahman I. Novel Δ 8 -Tetrahydrocannabinol vaporizers con-

tain unlabeled adulterants, unintended byproducts of chemical synthesis, 
and heavy metals. Chem Res Toxicol. 2022;35(1):73–6. https:// doi. org/ 10. 
1021/ acs. chemr estox. 1c003 88.

Noble MJ, Hedberg K, Hendrickson RG. Acute cannabis toxicity. Clin Toxicol. 
2019;57(8):735–42. https:// doi. org/ 10. 1080/ 15563 650. 2018. 15487 08.

Nobles AL, Leas EC, Althouse BM, et al. Requests for diagnoses of 
sexually transmitted diseases on a social media platform. JAMA. 
2019;322(17):1712. https:// doi. org/ 10. 1001/ jama. 2019. 14390.

Office of the Commissioner. 5 Things to Know about Delta-8 Tetrahydrocan-
nabinol – Delta-8 THC. FDA. 2022. https:// www. fda. gov/ consu mers/ 
consu mer- updat es/5- things- know- about- delta-8- tetra hydro canna binol- 
delta-8- thc. Accessed 28 Dec 2022.

Office of the Commissioner. FDA Issues Warning Letters to Companies Illegally 
Selling CBD and Delta-8 THC Products. FDA. 2022. https:// www. fda. gov/ 
news- events/ press- annou nceme nts/ fda- issues- warni ng- lette rs- compa 
nies- illeg ally- selli ng- cbd- and- delta-8- thc- produ cts. Accessed 3 Jan 2023.

Office of the Commissioner. MedWatch: The FDA Safety Information and 
Adverse Event Reporting Program. FDA. 2022. https:// www. fda. gov/ 
safety/ medwa tch- fda- safety- infor mation- and- adver se- event- repor ting- 
progr am. Accessed 3 Jan 2023.

Pew Research Center. Demographics of Social Media Users and Adoption in 
the United States. https:// www. pewre search. org/ inter net/ fact- sheet/ 
social- media/. Accessed 4 Aug 2020.

Reddit.com web visitor traffic 2022. Statista. https:// www. stati sta. com/ stati 
stics/ 443332/ reddit- month ly- visit ors/. Accessed 3 Jan 2023.

Sarker A, Ginn R, Nikfarjam A, et al. Utilizing social media data for pharma-
covigilance: a review. J Biomed Inform. 2015;54:202–12. https:// doi. org/ 
10. 1016/j. jbi. 2015. 02. 004.

Simon TA, Simon JH, Heaning EG, Gomez-Caminero A, Marcu JP. Delta-8, a 
cannabis-derived Tetrahydrocannabinol isomer: evaluating case report 
data in the Food and Drug Administration Adverse Event Reporting Sys-
tem (FAERS) database. Drug Healthc Patient Saf. 2023;15:25–38. https:// 
doi. org/ 10. 2147/ DHPS. S3918 57.

Smith K, Golder S, Sarker A, Loke Y, O’Connor K, Gonzalez-Hernandez G. 
Methods to compare adverse events in twitter to FAERS, drug infor-
mation databases, and systematic reviews: proof of concept with 
adalimumab. Drug Saf. 2018;41(12):1397–410. https:// doi. org/ 10. 1007/ 
s40264- 018- 0707-6.

Spindle TR, Sholler DJ, Cone EJ, et al. Cannabinoid content and label accuracy 
of hemp-derived topical products available online and at national retail 
stores. JAMA Netw Open. 2022;5(7):e2223019. https:// doi. org/ 10. 1001/ 
jaman etwor kopen. 2022. 23019.

Turner AR, Spurling BC, Agrawal S. Marijuana Toxicity. In: StatPearls. StatPearls 
Publishing; 2022. http:// www. ncbi. nlm. nih. gov/ books/ NBK43 0823/. 
Accessed 14 Jan 2023.

Woodcock J, Behrman RE, Dal Pan GJ. Role of postmarketing surveillance in 
contemporary medicine. Annu Rev Med. 2011;62(1):1–10. https:// doi. org/ 
10. 1146/ annur ev- med- 060309- 164311.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.

https://doi.org/10.1111/add.15743
https://doi.org/10.1111/add.15743
https://doi.org/10.1007/s40264-014-0155-x
https://doi.org/10.1001/jama.2022.20620
https://doi.org/10.2165/00002018-200629050-00003
https://doi.org/10.2165/00002018-200629050-00003
https://doi.org/10.1016/j.ajo.2010.08.047
https://doi.org/10.1016/j.ajo.2010.08.047
https://doi.org/10.1186/s42238-019-0013-x
https://doi.org/10.1001/jamanetworkopen.2020.20977
https://doi.org/10.1001/jamanetworkopen.2020.20977
https://doi.org/10.1016/j.drugpo.2021.103557
https://doi.org/10.1016/j.drugpo.2021.103557
https://doi.org/10.2105/AJPH.2021.306499
https://www.meddra.org/
https://doi.org/10.1021/acs.chemrestox.1c00388
https://doi.org/10.1021/acs.chemrestox.1c00388
https://doi.org/10.1080/15563650.2018.1548708
https://doi.org/10.1001/jama.2019.14390
https://www.fda.gov/consumers/consumer-updates/5-things-know-about-delta-8-tetrahydrocannabinol-delta-8-thc
https://www.fda.gov/consumers/consumer-updates/5-things-know-about-delta-8-tetrahydrocannabinol-delta-8-thc
https://www.fda.gov/consumers/consumer-updates/5-things-know-about-delta-8-tetrahydrocannabinol-delta-8-thc
https://www.fda.gov/news-events/press-announcements/fda-issues-warning-letters-companies-illegally-selling-cbd-and-delta-8-thc-products
https://www.fda.gov/news-events/press-announcements/fda-issues-warning-letters-companies-illegally-selling-cbd-and-delta-8-thc-products
https://www.fda.gov/news-events/press-announcements/fda-issues-warning-letters-companies-illegally-selling-cbd-and-delta-8-thc-products
https://www.fda.gov/safety/medwatch-fda-safety-information-and-adverse-event-reporting-program
https://www.fda.gov/safety/medwatch-fda-safety-information-and-adverse-event-reporting-program
https://www.fda.gov/safety/medwatch-fda-safety-information-and-adverse-event-reporting-program
https://www.pewresearch.org/internet/fact-sheet/social-media/
https://www.pewresearch.org/internet/fact-sheet/social-media/
https://www.statista.com/statistics/443332/reddit-monthly-visitors/
https://www.statista.com/statistics/443332/reddit-monthly-visitors/
https://doi.org/10.1016/j.jbi.2015.02.004
https://doi.org/10.1016/j.jbi.2015.02.004
https://doi.org/10.2147/DHPS.S391857
https://doi.org/10.2147/DHPS.S391857
https://doi.org/10.1007/s40264-018-0707-6
https://doi.org/10.1007/s40264-018-0707-6
https://doi.org/10.1001/jamanetworkopen.2022.23019
https://doi.org/10.1001/jamanetworkopen.2022.23019
http://www.ncbi.nlm.nih.gov/books/NBK430823/
https://doi.org/10.1146/annurev-med-060309-164311
https://doi.org/10.1146/annurev-med-060309-164311

	Self-reported adverse events associated with ∆8-Tetrahydrocannabinol (Delta-8-THC) Use
	Abstract 
	Background 
	Methods 
	Results 
	Conclusions 

	Background
	Methods
	Study samples
	Adverse Event (AE) identification on Reddit
	Coding AEs on Reddit
	AE severity rating on Reddit
	AE identification on FAERS
	Statistical analysis

	Results
	Discussion
	Limitations

	Conclusions
	Anchor 19
	Acknowledgements
	References


