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ABSTRACT

ARTICLE HISTORY

Introduction: The underlying pathophysiology of cannabinoid hyperemesis syndrome remains
poorly understood. Proposed mechanisms include “hyperintoxication” with delta-9-
tetrahydrocannabinol, accumulation of delta-9-tetrahydrocannabinol metabolites, and differential
exposure to non-psychotropic phytocannabinoids. This study sought to examine quantitative
differences in serum concentrations of delta-9-tetrahydrocannabinol, delta-9-tetrahydrocannabinol
metabolites, delta-8-tetrahydrocannabinol, and common non-psychotropic phytocannabinoids
between patients presenting to the emergency department with either acute, symptomatic
cannabinoid hyperemesis syndrome or acute cannabis intoxication.

Methods: This was a retrospective cohort study performed in the emergency department of a
single academic medical center. Subjects were screened based on discharge diagnosis consistent
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with either cannabinoid hyperemesis syndrome or acute cannabis intoxication and on availability of
remnant blood samples. Chart data including emergency department length of stay, disposition,
treatment, and labs were abstracted, and blood samples were analyzed via liquid chromatography-
triple  quadrupole tandem mass spectrometry for serum concentrations of delta-9-
tetrahydrocannabinol, delta-8-tetrahydrocannabinol, 11-nor-9-carboxy-delta-9-tetrahydrocannabinol,
11-hydroxy-delta-9-tetrahydrocannabinol, delta-8-carboxy-tetrahydrocannabinol, cannabidiol,
cannabigerol, and cannabinol.

Results: Fifty subjects were enrolled; thirty-five presented with cannabinoid hyperemesis syndrome
and 15 with acute cannabis intoxication. Groups were well matched with regard to baseline
demographics, emergency department disposition, and emergency department length of stay. No
significant differences were noted in serum concentrations of delta-9-tetrahydrocannabinol, delta-9-
tetrahydrocannabinol metabolites, non-psychotropic phytocannabinoids, or their respective ratios
Discussion: While limited by uncontrolled host factors, the results of this study further existing
literature arguing against the differential accumulation of psychoactive cannabinoids,
non-psychoactive cannabinoids, or their metabolites as causative factors in the development of
acute symptomatic episodes of cannabinoid hyperemesis syndrome.

Conclusion: There does not appear to be a significant difference in concentrations of psychoactive
and non-psychoactive cannabinoids between emergency department patients with symptomatic
cannabinoid hyperemesis syndrome and those with acute cannabis intoxication.

Introduction common cause for presentation to emergency depart-
ments (EDs) in the United States and Canada [2-4].

The association between chronic, heavy cannabis use i ) o
Despite this, the lack of a commonly accepted defini-

and a syndrome of periodic cyclic vomiting and
abdominal pain has been described since 2004[1].
While previously controversial, this clinical phenome-
non (now termed “cannabinoid hyperemesis syndrome
(CHS)") is now broadly recognized as an increasingly

tion of CHS as well as a generally poor understanding
of the underlying pathophysiology continue to make
CHS a diagnostic and therapeutic challenge for bed-
side clinicians.
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Current theoretical framework regarding the underly-
ing pathophysiology of CHS can be divided into two cat-
egories. The first body of research has focused on the
known role of the cannabinoid receptor type 1 (CB1),
which serves as the primary modulator of the endocanna-
binoid system in the central nervous system and typically
demonstrates anti-emetic effects when agonized by
endogenous or exogenous cannabinoids [5-7]. Theories
based on the role of the CB1 receptor include dysregula-
tion of interplay between the endocannabinoid and
hypothalamic-pituitary-adrenal (HPA) axes, selective down-
regulation of CB1 receptors in regions of the brain typi-
cally associated with suppression of vomiting, and
paradoxical pro-emetic activity of CB1 when exposed to
high concentrations of exogenous agonists[8]. The second
broad category of research has focused on epidemiologic
trends of CHS as access to cannabis products has become
more widespread in the wake of liberalized cannabis pol-
icy in the United States. This research has almost univer-
sally demonstrated increased rates of CHS in the US
following legalization, suggesting that frequency and
chronicity of cannabis use may play a role in the develop-
ment of CHS [2,9,10]. Further research has focused on a
general trend of increased potency of licit and illicit can-
nabis products over time, suggesting a potential
dose-response effect when considering the underlying
mechanism of CHS [11,12].

Prior literature has demonstrated that ED patients with
CHS have generally similar concentrations of delta-9-tetra-
hydrocannabinol (delta-9-THC) but different concentra-
tions of downstream metabolites between symptomatic
periods of CHS and during asymptomatic periods on out-
patient follow-up [13]. Despite this, there remains a dearth
of literature regarding the correlation of symptomatic CHS
with concentrations of psychoactive and non-psychoactive
cannabinoids and their corresponding metabolites.
Furthermore, there remains a lack of clarity regarding
whether patients presenting to EDs with CHS demon-
strate different profiles of delta-9-THC parent compound
and metabolites compared to patients with acute canna-
bis intoxication (ACI) who are not experiencing gastroin-
testinal symptoms. The aim of this study is to assess the
serum cannabinoid profiles of ED patients with clinically
distinct presentations of CHS and ACl. In comparing
patients with CHS to those with ACl, we sought to address
theories related to “threshold” concentrations of delta-9-
THC as well as those related to differential accumulation
of THC metabolites in the pathogenesis of CHS.

Methods

This was a retrospective cohort study based on a con-
venience sample of patients presenting to a level 1
trauma ED at a single academic medical center. This

study was approved by the Institutional Review Board
and deemed eligible for a waiver of informed consent.
The authors report there are no competing interests to
declare.

Initial screening for study subjects was performed
by generating a query using a search function of the
electronic medical record system that identified
patients who had been given a primary ED clinical
impression consistent with either CHS or ACI. This
query identified subjects who had presented to the ED
and been provided with a diagnosis consistent with
either CHS or ACl and who had bloodwork drawn as
part of routine clinical care. Queries were performed in
an overlapping fashion by two trained research per-
sonnel every five days to ensure capture of all poten-
tially eligible research subjects prior to disposal of
remnant blood samples (below). Once identified, sub-
ject charts were individually reviewed by a medical
toxicologist to ensure appropriateness of diagnosis.
Subjects in the CHS cohort were excluded if they were
ultimately admitted and found to have an alternate
cause for their symptoms. Subjects in the ACI cohort
were excluded if their presentation was deemed to be
the result of an alternative ingestion, the result of an
alternative medical cause, or the result of long-term
cannabis abuse without documented concern for con-
comitant acute THC intoxication. Data were collected
over a ten-month timeframe.

Once identified, subjects were further screened for
inclusion based on the availability of remnant blood sam-
ples. For the purpose of this investigation, remnant blood
samples were defined as samples of serum that were
obtained as part of the subject’s ED evaluation, per the
discretion of the subject’s ED provider, that were not ulti-
mately used for clinical analysis. These samples are typi-
cally “held” for a period of 72h after being obtained in
the event additional clinical testing was requested by the
patient’s ED/Inpatient team(s). If additional testing is not
requested, these samples are typically discarded. During
the holding period, samples are stored at 2-4 degrees C
in a temperature controlled, secured clinical laboratory.
Samples were considered adequate for analysis if they
had a serum volume >500pL following clinical analyses. If
subjects screened via the search criteria above were not
deemed to have adequate remnant samples for analysis,
they were excluded from further study. Remnant samples
from subjects who met inclusion criteria were obtained
from the clinical laboratory by research staff for storage at
—80 degrees C until batch sample analysis. Remnant sam-
ples were assayed for quantitative serum concentrations
of delta-9-THC, delta-8-tetrahydrocannabinol (delta-8-THC),

11-nor-9-carboxy-delta-9-tetrahydrocannabinol  (delta-9-
COOH), 11-hydroxy-delta-9-tetrahydrocannabinol (delta-
9-OH), delta-8-carboxy tetrahydrocannabinol



(delta-8-COOH), cannabidiol (CBD), cannabigerol (CBG),
and cannabinol (CBN). Charts were de-identified and ret-
roactively reviewed by research staff. Demographic data
abstracted for review included subject age, gender, and
race. Clinical data abstracted for review included primary
ED diagnosis, vital signs at presentation, results of labora-
tory testing, whether or not imaging studies were per-
formed, the results of imaging studies (if performed), and
treatment modalities employed while receiving care. Data
related to ED length of stay (LOS) and disposition were
also obtained and recorded.

Quantitative analysis was performed via liquid
chromatography-triple quadrupole tandem mass spec-
trometry (LC-QQQ-MS) using an Agilent Technologies
1290 ultra-high performance liquid chromatography cou-
pled to a 6495 triple quadrupole mass spectrometer
(Santa Clara, CA, USA). Chromatographic separation was
achieved using an Agilent Poroshell EC C-18 column
(2.1mm x 150mm, 2.7um) heated to 40°C with a flow
rate of 0.5mL/min. A mobile phase gradient was
employed using 5mM ammonium formate in water (pH
3) (A) and 0.1% formic acid in 50:50 methanol: acetoni-
trile (B). The total assay run time was 30min (to allow for
isomer resolution). The instrument operated using Agilent
Jet Strem positive ion electrospray. The desolvation gas
temperature was 400°C at 12L/min with a source tem-
perature of 250°C. The voltage for the capillary was
3000V. Multiple reaction monitoring (MRM) was employed
using a quantifier and qualifier ion for each analyte.

Serum specimens were prepared for quantitation
and extracted using a previously published methodol-
ogy described by Krotulski et al. [14,15]. Calibrator and
control specimens were prepared by aliquoting 0.2mL
of drug-free serum and fortifying with varying amounts
of drug standard. Internal standard was added at a
final concentration of 25ng/mL. Samples were
extracted following a liquid-liquid extraction protocol
using 0.5mL of phosphoric acid in water (5%, v/v) and
1.5mL of 80:10:10, hexane/ethyl acetate/MTBE, v/v).
Samples were capped and rotated for 15min and then
centrifuged at 4200RPM for 10min Samples were then
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frozen to collect the organic layer, which was subse-
quently evaporated to dryness under nitrogen at a
temperature of 40°C. Samples were reconstituted in
100 uL of initial chromatographic conditions (30 A:70B).

The method was validated following in-house pro-
cedures for quantitation based on guidance issued by
the American Academy of Forensic Science (AAFS)
Standards Board 036: Standard Practices for Method
Validation in Forensic Toxicology with a modified
three-day validation [16]. The validation was performed
specifically for delta-9-THC, delta-8-THC, delta-9-COOH,
delta-9-OH, delta-8-COOH, CBD, CBG, and CBN. The fol-
lowing experiments were assessed during this valida-
tion protocol: linearity over the target range (0.5-100 ng/
mL); determination of limit of detection (LOD) and
limit of quantitation (LOQ); evaluation of recovery
(50ng/mL); dilution integrity; carryover; and determi-
nation of interferences from matrix, analyte, internal
standard, and commonly encountered drugs.

Descriptive statistics and statistical analyses were
performed using SAS Software Version 9.4 (SAS
Institute Inc.; Cary, NC, USA). Continuous data are pre-
sented as medians and interquartile ranges, and cate-
gorical data are presented as proportions. Hypothesis
testing involving quantitative variables was performed
using Mann-Whitney U testing. Figures 1 and 2 were
produced using SAS Software Version 9.4 (SAS Institute
Inc; Cary, NC, USA). Tables 1-3 and Supplemental
Figures 1 and 2 were produced using Chat GPT version
4.1 for the purpose of improved data visualization.
Supplemental Tables 1 and 2 were produced using
Microsoft Word 2024 (Microsoft inc.; Redmond, WA)
and Microsoft Excel 2024 (Microsoft inc.; Redmond,
WA, USA).

Results

A total of 52 subjects met initial screening criteria, of
which two were excluded based on insufficient vol-
ume of remnant blood samples. There were 35 sub-
jects with presentations consistent with CHS, and 15
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Figure 1. Serum concentrations of cannabinoids and metabolites between emergency department patients with cannabinoid
hyperemesis syndrome (CHS) and acute THC intoxication (ACI).

Legend: Delta-9-THC (Delta-9-Tetrahydrocannabinol); Delta-9-OH (11-hydroxy-delta-9-tetrahydrocannabinol); Delta-9-COOH (11-nor-9-carboxy-tetrahydro-
cannabinol); Delta-8-THC (delta-8-tetrohydrocannabinol); Delta-8-COOH (delta-8-carboxy tetrahydrocannabinol), CBD (cannabidiol); CBG (cannabigerol), CBN
(cannabinol)
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Figure 2. Ratios of delta-9-THC metabolites and CBD to delta-9-THC in emergency department patients with cannabinoid hyper-

emesis syndrome (CHS) and acute cannabis intoxication (ACI).
Legend: THC:OH ratio (delta-9-tetrahydrocannabinol:

11-hydroxy-delta-9-tetrahydrocannabinol);

THC:COOH ratio

(delta-9-tetrahydrocannabinol:

11-nor-9-carboxy-tetrahydrocannabinol); THC:CBD ratio ((delta-9-tetrahydrocannabinol: cannabidiol); OH-THC ratio (11-hydroxy-delta-9-tetrahydrocannabi-
nol: delta-9-tetrahydrocannabinol), COOH:THC ratio (11-hydroxy-delta-9-tetrahydrocannabinol: delta-9-tetrahydrocannabinol); CBD:THC ratio (cannabidiol:

delta-9-tetrahydrocannabinol)

Table 1. Demographic characteristics of cannabinoid hyper-
emesis syndrome (CHS) and acute cannabis intoxication (ACI)

Table 3. Laboratory comparison between cannabinoid hyper-
emesis syndrome (CHS) and acute cannabis intoxication (ACI)

groups. groups.
Variable CHS (n=35) ACl (n=15) P-value Lab variable CHS Acl P-value
Age (median +SD) 25+9.7 17+18.0 0.052 CBC obtained Yes: 34 (97%) | No: Yes: 11 (73%) | No: 0.040
Gender 0.785 1 (3%) 4 (27%)
Female 17 (49%) 7 (47%) WBC (x10%/pL 10.8+32 9.4+3.1 0.211
Male 17 (49%) 8 (53%) [x10°/L])
Nonbinary 1 (3%) 0 (0%) Hemoglobin (g/dL  145+1.7 [145+17] 12.2+2.6 [122+26] 0.018
Race 0.040 [g/L])
Black 14 (40%) 6 (40%) Hematocrit (%) 426+44 36.6+7.0 0.019
Caucasian/White 13 (37%) 7 (47%) Platelets (x10%/uL 268.6+57.7 273.7+£69.5 0.828
Hispanic 8 (23%) 0 (0%) [x10%/L])
Not Listed 0 (0%) 2 (13%) % Eosinophils 03+04 08+1.8 0.454
Basic metabolic Yes: 34 (97%) | No: Yes: 12 (80%) | No: 0.139
panel obtained 1 (3%) 3 (20%)
Table 2. Emergency department vital signs, length of stay G'”[Crzsmeo(lr/*l%/ di 1[260.72312%8 1[279'27;—“24%4 0.508
(LOS), and disposition between cannabinoid hyperemesis syn- Sodium (mmol/L) 1393426 1388426 0582
drome (CHS) and acute cannabis intoxication (ACl) groups. Potassium 3.9+04 41+04 0.335
; _ _ g (mmol/L)
Variable CHS (n=35)  AQn=15) Pvalue g (mmolit) 1019436 103.9427 0.049
Temp (°C) mean +standard 36.5+0.5 36.5+0.8 0.889 Bicarbonate 213427 22.8+2.1 0.058
deviation (mmol/L)
Heart rate (bpm) 789+184 104.7+249  0.002 Anion Gap 16.0+35 122+33 0.003
mean +standard deviation BUN (mg/dL 134%5.1 [48+1.8] 11935 [42+12] 0282
Systolic blood pressure 137.7£19.9 1156+258  0.009 [mmol/L])
(mmHg) mean + standard Creatinine (mg/dL ~ 0.9+0.2 [80+£18]  0.7+03 [62+27]  0.114
deviation [umol/L])
Diastolic blood pressure 83.6+£13.4 64.7+18.1 0.002 Calcium (mg/dL 9.8+06 93+06 0.026
(mmHg) mean + standard [mmol/L]) [2.45+0.15] [2.33+0.15]
deviation Hepatic function ~ Yes: 31 (91%) | No: Yes: 10 (67%) | No:  0.085
Respiratory rate (rpm) 17.8+35 19.9+3.9 0.085 panel obtained 3 (9%) 5 (33%)
mean +standard deviation Amylase (IU/L) 90.1+37.4 65.9+27.4 0.074
Oxygen saturation (%) 98.8+1.2 98.2+2.1 0.302 Lipase (IU/L) 34.2+306 18.1+33 0.009
mean +standard deviation Total bilirubin (mg/ 0.7+0.5 [12.0+8.6] 0.7+0.4 [12.0+6.8]  0.952
ED length of stay (hrs) 9.1£7.1 6.1+2.7 0.034 dL [pmol/L])
mean +standard deviation Direct bilirubin 02+0.1 [3.4%17] 02400 [3.4+00] 0560
Disposition (mag/dL
Discharged 26 (74%) 11 (73%) [umol/L])
Admitted 9 (26%) 4 (27%) 1.000 Alkaline 77.3+22.38 111.5£59.6 0.107
If Admitted (Setting) 0.043 phosphatase
ED Observation 6 (67%) 0 (0%) (IU/L)
Inpatient Floor 2 (22%) 1 (25%) AST (IU/L) 265+12.0 253+10.8 0.797
Inpatient ICU/PICU 0 (0%) 2 (50%) ALT (IU/L) 2624179 18.4+7.1 0.058
Inpatient psychiatry 0 (0%) 1 (25%)

with presentations consistent with ACI. Within the CHS
group, there were foiur subjects who were enrolled on
two separate presentations. A statistically significant
difference was found between groups with regard to

race, with 8 (23%) patients identifying as Hispanic in
the CHS group and 0 identifying as Hispanic in the ACI
group (Table 1).



There were no statistically significant differences
between groups with regard to triage temperature,
respiratory rate, or oxygen saturation (Table 2).
Statistically significant differences were noted in triage
heart rate (P=0.002) as well as systolic and diastolic
blood pressure (P=0.002 and 0.009, respectively), with
CHS patients demonstrating higher values compared
to patients with ACl. There was a statistically signifi-
cant difference noted (P=0.03) regarding ED LOS, with
increased ED LOS in CHS patients compared to patients
with ACI. The two groups had similar rates of inpatient
admission from the ED, though patients in the ACI
group were less likely to be admitted to an ED
Observation setting and more likely to be admitted to
a critical care setting (which occurred in only two
instances, both of which involved large cannabinoid
ingestions in pediatric patients).

Most patients in either group were assessed with
bloodwork while in the ED, though patients presenting
with concern for ACI were less likely to be assessed
with labs compared to patients presenting with con-
cern for CHS (Table 3). For patients who were assessed
with a complete blood count (34 in the CHS group, 11
in the ACI group)), statistically significant differences
were seen with respect to both Hemoglobin and
Hematocrit (P=0.018 and 0.019, respectively), which
were higher in the CHS group. For patients who were
assessed with a basic metabolic panel (34 in the CHS
group, 12 in the ACl group)), statistically significant dif-
ferences were seen with respect to anion gap
(P=0.003), serum chloride (P=0.049), and serum cal-
cium (P=0.026). The serum anion gap and serum cal-
cium were higher in the CHS group, and the serum
chloride was higher in the ACI group. For patients
assessed with a right upper quadrant panel (31 in the
CHS group, 10 in the ACI group), serum lipase was sig-
nificantly elevated (p=0.009) in the CHS group com-
pared to the ACI group.

In patients who presented to the ED that were ulti-
mately assigned a clinical impression consistent with
CHS, most patients were treated with traditional anti-
emetics (ondansetron, metoclopramide, prochlorpera-
zine) and/or butyrophenone antipsychotics (74% for
either category) (supplemental Table 1). A minority of
patients (14%) were treated with benzodiazepines, and
only a single patient was treated with opioids. Four
patients (11%) were treated with topical capsaicin. Use
of butyrophenone antipsychotics was associated with a
statistically significant increase in ED LOS (P=0.046), and
while the non-butyrophenone group was approximately
3.6 times more likely to be admitted this difference was
not noted to be statistically significant (P=0.192 via
Fisher's Exact Test) (Supplemental Figures 1 & 2).
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No statistically significant differences were noted in
serum concentrations of delta-9-THC, delta-8-THC,
delta-9-COOH, delta-9-OH, delta-8-COOH, CBD, CBG,
and CBN between groups (Figure 1, Supplemental
Table 2). There were also no significant differences
noted in ratios of psychoactive cannabinoids to their
respective metabolites, or in the ratio(s) of THC to CBD
(Figure 2, Supplemental Table 2).

Discussion

In general, interpretation of serum cannabinoid con-
centrations remains a challenge due to uncontrollable
variables including dose, formulation, route of use,
chronicity/frequency of use, and host factors. In a
study by Kramer et al. (2021), serum cannabinoid con-
centrations were obtained in 56 patients who reported
cannabis use within the last 24h. Serum delta-9-tetra-
hydrocannabinol concentrations ranged between 0
and 30ng/ml, serum 11-hydroxy-delta-9-tetrahydrocan-
nabinol concentrations ranged between 0 and 17ng/
ml, and serum 11-nor-9-carboxy-delta-9-tetrahydrocan-
nabinol ranged between 0.8 and 648ng/ml [17].

This retrospective observational study of patients
presenting to the ED with either CHS or ACI demon-
strates largely similar serum profiles of delta-9-THC,
THC metabolites, and non-THC phytocannabinoids
between groups. These findings further existing litera-
ture arguing against either “hyperintoxication” with
delta-9-THC or accumulation of THC metabolites as the
etiology of acute episodes of symptomatic CHS.

Several trends were noteworthy regarding the ED
course and disposition of CHS and ACl patients.
Cannabinoid hyperemesis syndrome patients tended
to have a longer ED LOS compared to patients with
ACl, as most adult patients with ACI required only a
brief period of observation prior to discharge. The two
groups had similar rates of inpatient admission, though
this can likely be attributed to a higher proportion of
pediatric patients in the ACl group, who are more
commonly admitted for observation in the setting of
known or suspected high-potency THC intoxication.

The overall trends in laboratory data seen between
groups was largely consistent with clinically observed
rates of nausea, vomiting, and dehydration in the CHS
group compared to the acute THC intoxication group.
Namely, CHS patients had significantly elevated hemo-
globin, hematocrit, and calcium concentrations which are
likely reflective of hemoconcentration in the setting of
hypovolemia from vomiting. These patients were noted
to have comparatively elevated anion gaps and decreased
serum chloride, which is also consistent with vomiting
and volume losses. Serum lipase was significantly
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elevated in the CHS group compared to the ACI group,
though mean serum lipase in the CHS group (34.18
units/L) was within normal range (0-160 units/L).

For patients presenting with CHS, a majority were
treated with “traditional” antiemetics, butyrophenone
antipsychotics, or a combination of the two. Compared
to patients who did not receive any butyrophenone
antipsychotics, patients who were treated with either
haloperidol or droperidol had a significantly longer
average ED LOS. This would seemingly contradict exist-
ing retrospective and randomized-control studies
examining the utility of butyrophenone antipsychotics
in patients with CHS [18,19]. While our study was
underpowered to detect differences with regard to rel-
ative rates of admission, we observed a non-statistically
significant increased rate of admission in patients who
were not treated with either haloperidol or droperidol
compared to those who were (OR 3.6, p=0.192). In
addition, the study design was not able to t capture
the timing of clinical interventions, and thus we could
not detect a difference between patients who had
been administered butyrophenones as an initial ther-
apy versus those who had been administered butyro-
phenones after several rounds of alternative agents.

Limitations

The design of this study introduces several limitations.
First, the study’s sample size was small, limiting the
ability to draw broad based conclusions based on the
available data. In addition, while individual chart
review was performed to ensure overall accuracy of ED
diagnoses and clinical impressions, the structure of
patient screening was such that individual patient fac-
tors including baseline medical comorbidities and con-
comitant substance use disorders could not be
controlled for. However, the metabolite profiles would
suggest that the screening methodology employed
was adequate in terms of capturing patients with
recent acute cannabis use. There were limitations in
capture of data related to individual cannabis use pat-
terns including typical dose, frequency, cannabis for-
mulation, chronicity of use, or time of last use relative
to onset of symptoms. This precludes the use of toxi-
cokinetic modeling to estimate peak serum concentra-
tions relative to onset of symptoms. However, it is
worth noting that all patient charts individually
reviewed with suspicion for CHS included at least
some reference to chronic cannabis use as part of ED
clinical documentation.

In addition, the generalizability of the data is lim-
ited as it pertains to ED LOS, disposition, and CHS

treatment modalities. While the two groups did not
demonstrate a statistically significant difference in age,
several patients in the ACI group involved high dose
edible THC ingestions in pediatric patients. This cohort
is in general more likely to be admitted than adults for
observation, with some cases requiring observation in
a critical care setting. With respect to the CHS popula-
tion, our study was generally underpowered to detect
significant differences in rates of admission based on
use of butyrophenone antipsychotics while in the ED
despite the general trend of the data suggesting that
this is likely the case.

Conclusion

Quantitative analysis of serum concentrations of
delta-9-THC, THC metabolites, and non-psychotropic
phytocannabinoids were similar between patients pre-
senting to the ED with acute, symptomatic CHS and
ACl. These findings argue against current theories
regarding the underlying pathophysiology of acute,
symptomatic CHS including “hyperintoxication” with
delta-9-THC and differential accumulation of THC
metabolites. Given the recent drastic increase in the
incidence of CHS in the US population, more research
is needed to elucidate an underlying disease
mechanism.
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