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LetterS to the editor

dear editor, 
Sedation and analgesia in critically 

ill patients are among the most im-
portant aspects of care delivery in the 
intensive care unit (iCU) [1]. it can be 
challenging when dealing with critical-
ly ill patients who have a history of sub-
stance abuse. Cannabis has analgesic, 
anxiolytic, antiemetic, and antispastic 
properties and has been in widespread 
use and abuse for thousands of years 
globally. Although some published 
case reports have shown that canna-
bis users demanded elevated doses of 
intravenous and inhaled anaesthetics 
during anaesthesia induction and/or 
maintenance [2, 3], data regarding can-
nabis and its interactions with com-
monly used sedative and analgesic 
agents in the iCU setting are scarce. 

Flisberg et al. [4] in a prospective, 
randomized, single-blinded human 
study assessed the induction doses of 
propofol in patients using cannabis. 
this study included 30 male cannabis 
users and 30 control individuals. induc-
tion doses of propofol to achieve the 
target bispectral index values were not 
significantly different in the 2 groups. 
however, in the cannabis user group 
significantly higher doses of propofol 
were required to achieve adequate se-
dation for successful laryngeal mask in-
sertion. the authors concluded that to 
achieve satisfactory clinical response, 
higher doses of propofol are required 
in cannabis users. in addition, imasogi 
et al. [5] implemented a case-control 
study on the correlation between can-
nabis use and propofol anaesthesia 
during endoscopy. in total 318 mem-
bers participated (cases, n = 151; con-
trols, n = 167) in this study. their results 

DOI: https://doi.org/10.5114/ait.2022.121002 

Anaesthesiol Intensive Ther 2022;  
54, 4: 344–345

Corresponding author:
Maryam Farasatinasab, Department of Clinical 
Pharmacy, Clinical Research Development Centre (FCRDC), 
Iran University of Medical Sciences, Tehran, Iran,  
e-mail: maryfarasati@gmail.com

indicated that cannabis exposure was 
concomitant with a rise in propofol 
dose. the authors concluded that can-
nabis consumption was significantly 
associated with the amount of propo-
fol required for sedation in endoscopy. 

An animal study Brand et al. [6] 
showed that Δ 9-tetrahydrocannabinol 
(9-thC), the key psychoactive compo-
nent of the cannabis plant, can sig-
nificantly reduce the sedative effect of  
50 mg kg–1 propofol in mice. Sedation 
could only be achieved by increasing 
propofol to toxic doses of 100 mg kg–1. 
they concluded the existence of an an-
tagonistic interaction between 9-thC 
and propofol.

We report a 38-year-old, 90 kg male 
with a history of a few pack-years tobac-
co smoking and cannabis consumption 
for over 10 years (with no clear descrip-
tion of its amount) admitted to the iCU 
postoperatively. there was no signifi-
cant past medical or surgical history. in 
a motor vehicle accident, he sustained 
significant trauma to his anterior chest 
wall with no other injuries. his initial 
examination indicated an alert and 
oriented young man in respiratory 
distress. his heart rate was 110 min–1, 
blood pressure 120/60 mmhg, respi-
ratory rate 24 min–1, and temperature 
38.5oC. there were multiple injuries on 
the anterior chest wall and diminished 
breath sounds bilaterally. Abdominal, 
pelvic, extremities, and rectal examina-
tions were within normal limits. 

emergency thoraco-abdominal 
surgery had to be undertaken to se-
cure intrapleural bleeding, and ab-
dominal exploration was performed 
for possible diaphragmatic or other 
occult injuries. the day after surgery 



345

Cannabis use and propofol requirement

he experienced shakiness, sweating, 
agitation, distress, restlessness, and 
remained on mechanical ventilation 
despite the multimodality pain and 
sedation management. Sedation/ 
analgesia in the iCU was initiated with 
a propofol infusion of 50-300 mg h–1, 
iV acetaminophen 1 g every 6 hours as 
needed (PrN), midazolam 1-5 mg every 
3 hours PrN, morphine sulphates 5 mg 
every 3 hours PrN, and enteral cloni-
dine 0.1 mg 3 times a day (tdS) on 
the first day then 0.2 mg tdS; on the 
second day he was haemodynamically 
stable. Although he received a total of 
13,350 mg propofol, 56 mg midazolam, 
45 mg morphine sulphate, 5 g aceta-
minophen, and 0.6 mg clonidine dur-
ing the first 36 hours of his iCU stay, he 
remained anxious and agitated under 
mechanical ventilation, with a ramsay 
sedation score of 1 [7]. We discontin-
ued propofol and administered a fen-
tanyl infusion of 100–300 μg h–1 with no 
other changes in iCU sedation/analge-
sia regimen, which resulted in a good 
response gradually within a few hours. 
he was extubated successfully 48 hours 
later after receiving a total of 2600 µg 
fentanyl, 15 mg morphine sulphate,  
21 mg of midazolam, 0.6 mg clonidine, 
and 3 g acetaminophen.

the exact mechanism of interaction 
between propofol and cannabis re-
mains unknown. Some animal models 
suggest that propofol may transmit 
some of its sedative effects through 
the endocannabinoid system. one 
hypothesis about the interaction of 
propofol and cannabis includes the 
reduction of the cannabinoid CB-1 
receptor in chronic cannabis users 
versus partial agonism/antagonism of  
the CB-1 receptor by other phytocan-
nabinoids in marijuana products that 
may compete with propofol [5, 6]. 

in addition, interactions at γ-amino-
butyric acid type A (GABAA) receptors 
were proposed for antagonism of pro-
pofol by Δ 9-tetrahydrocannabinol [6]. 
Consequently, it is possible that the 
addition of an N-methyl-D-aspartate 
(NMdA) receptor antagonist like ket-
amine, which does not have direct 
interaction with GABA receptor, could 
contribute to counteracting or attenu-

ating the increased requirements of 
GABA-dependent anaesthetic agents 
such as propofol in active cannabis us-
ers [8]. Several mechanisms can explain 
the effect of NMdA receptor antago-
nists enhancing the effect of propofol. 
NMdA receptor blockade interrupts 
signalling and transduction through 
glutamatergic nerves enhancing the 
effects of propofol by increasing the in-
put of dopamine in the nucleus accum-
bens playing a primary and dominant 
role, while glutamate signalling plays 
a secondary role in the process [9].  
Nevertheless, the use of ketamine, de-
pending on the dose, always implies 
the possibility of some adverse periop-
erative events like delayed emergence, 
mood changes, and other behavioural 
reactions in cannabis users. Ketamine 
(at least in anaesthetic doses) inhibits 
cytochrome p4503A4 (CYP3A4) en-
zyme expression, a key pathway of pri-
mary and secondary metabolization of 
the main psychoactive marijuana ingre-
dients [10]. Ketamine infusion may be 
able to facilitate cannabis intoxication 
by decreasing the drug clearance rate 
from the body [11]. therefore, NMdA-
receptor antagonists do not seem to be 
an appropriate choice as an alternative 
for sedation of cannabis users in the 
iCU setting.

other human studies indicated 
a synergy by co-administration of 
opioids with cannabis in managing 
peripheral inflammatory, acute, and 
chronic pain [12]. they postulated that 
cannabis and opioid receptors could 
interact at different levels, bringing 
about additive or synergistic prop-
erties for controlling anxiety and 
pain [12]. Furthermore, some studies 
showed a reciprocal relationship be-
tween the cannabinoid and opioid 
systems in dependency and the simi-
larities between withdrawal symptoms 
including irritability, aggression, anxi-
ety, sleep disturbance, and restlessness 
[13], which could be an explanation 
for the efficacy of opioids in cannabis 
withdrawal.

to the best of our knowledge, 
this is the first case report on canna-
binoids’ pharmacological interaction 
with propofol, used for sedation in the 

iCU setting. Based on the presented 
studies and our observations, we sug-
gest that due to the potential antago-
nistic effects of cannabis on propofol, 
alternative agents such as opioids for 
iCU sedation should be considered 
in patients with a history of cannabis 
use. Future randomized studies are 
required to address this issue further.

aCknowledgments
1.  Financial support and sponsorship: 

none.
2. Conflict of interest: none. 

RefeRence
1. Brown DR, Murray MJ. Analgesia and sedation 

in critically ill patients. In: Holzheimer RG, Man - 
nick JA (eds.). Surgical Treatment: Evidence-Based 
and Problem-Oriented. Munich: Zuckschwerdt; 
2001.

2. Symons I. Cannabis smoking and anesthesia. Anaes-
thesia 2002; 57: 1142-1143. doi: 10.1046/j.1365- 
2044.2002.288312.x.

3. Richtig G, Bosse G, Arlt F, von Heymann C. Can-
nabis consumption before surgery may be associ-
ated with increased tolerance of anesthetic drugs: 
a case report. Int J Case Rep Images 2015; 6: 436-
439. doi: 10.5348/ijcri-201573-CR-10534.

4. Flisberg P, Paech MJ, Shah T, Ledowski T, Ku-
rowski I, Parsons R. Induction dose of propofol in 
patients using cannabis. Eur J Anaesthesiol 2009; 
26: 192-195. doi: 10.1097/EJA.0b013e328319be59.

5. Imasogie N, Rose RV, Wilson A. High quantities: 
evaluating the association between cannabis use 
and propofol anesthesia during endoscopy. PLoS 
One 2021; 16: e0248062. doi: 10.1371/journal.
pone.0248062.

6. Brand PA, Paris A, Bein B, Meybohm P, Scholz J, 
Ohnesorge H, Tonner PH. Propofol sedation is 
reduced by delta9-tetrahydrocannabinol in mice. 
Anesth Analg 2008; 107: 102-106. doi: 10.1213/ane. 
0b013e318173287a. 

7. Ramsay MA, Savege TM, Simpson BR, Goodwin R. 
Controlled sedation with alphaxalone-alphado-
lone. Br Med J 1974; 2: 656-659. doi: 10.1136/bmj. 
2.5920.656. 

8. Flood P, Krasowski MD. Intravenous anesthetics 
differentially modulate ligand-gated ion chan-
nels. Anesthesiology 2000; 92: 1418-1425. doi: 
10.1097/00000542-200005000-00033.

9. Mathé JM, Nomikos GG, Hildebrand BE, Hertel P, 
Svensson TH. Prazosin inhibits MK-801-induced 
hyperlocomotion and dopamine release in the 
nucleus accumbens. Eur J Pharmacol 1996; 309: 
1-11. doi: 10.1016/0014-2999(96)00315-9.

10. Chen JT, Chen RM. Mechanisms of ketamine-
involved regulation of cytochrome P450 gene ex-
pression. Exp Opin Drug Metab Toxicol 2010; 6: 
273-281. doi: 10.1517/17425250903505108.

11. Stout SM, Cimino NM. Exogenous cannabinoids 
as substrates, inhibitors, and inducers of human 
drug metabolizing enzymes: a systematic review. 
Drug Metab Rev 2014; 46: 86-95. doi: 10.3109/ 
03602532.2013.849268.

12. Desroches J, Beaulieu P. Opioids and cannabi-
noids interactions: involvement in pain manage-
ment. Curr Drug Targets 2010; 11: 462-473. doi: 
10.2174/138945010790980303. 

13. Ashton CH. Pharmacology and effects of cannabis: 
a brief review. Br J Psychiatry 2001; 178: 101-106. 
doi: 10.1192/bjp.178.2.101.




