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Abstract: About 40% of the people with the obsessive-compulsive-disorder do not experience the desired outcome after the existing 
treatment, and its several side effects were reported. This systematic review was conducted to evaluate the efficacy and tolerability of 
alternative drugs and assess the possibility of their use as treatment options for obsessive-compulsive-disorder. The Scientific 
databases PubMed, Science Direct, Google Scholar, Cochrane, Directory of Open Access Journals, MedRxiv and BioRxiv, were 
searched from inception to March 2022, using appropriate search strategies for each drug and following the Prisma guidelines 2020. 
Studies were selected according to the already set criteria and assessed for bias. Data were extracted, and descriptive and continuous 
data were analyzed and presented as frequency/percentage and mean. A total of 16 observational and interventional studies were 
included for data extraction. The studies focused on four drugs, Psilocybin (n=4), Cannabis (n=7), Nicotine (n=3), and Morphine 
(n=2), that were used to test out their effect on OCD symptoms. Overall, the majority of the studies showed promising results by 
documenting a reduction in Y-BOCS scores. However, few subjects, specifically those using nicotine or Cannabis, did not affect their 
condition or self-reported worsening symptoms. Few side effects were also noticed. This systematic review found that the drugs 
mostly showed a positive response. All Psilocybin and morphine users, 88.2% and 74.1% of the nicotine and Cannabis users, 
respectively, reported experiencing the positive effect of these drugs, indicating that these drugs have the potential to be used in the 
management of OCD. However, further research is required in this arena to thoroughly understand the mechanism of action by which 
these drugs produce their therapeutic effect. Policies to destigmatize and encourage clinical trials with these drugs are crucial for 
exploring the use of these drugs as a treatment option for OCD. 
Keywords: psychedelic, psychoactive, psychoneurotic disorders, obsessions, compulsions

Introduction
Obsessive-Compulsive Disorder (OCD) is a chronic psychiatric disorder characterized by obsessions, compulsions, or 
both. Obsessions are recurrent, unwanted thoughts, impulses, images, or urges that cause extreme anxiety, like contam-
ination, religion, symmetry, sexual acts, and aggression. At the same time, compulsions are repetitive and wearisome 
behavior to counteract anxiety. Common examples include washing, ordering, checking, counting, and repeating.1 

According to The Diagnostic and Statistical Manual of Mental Disorders (DSM)-5, for a condition to be described as 
OCD, the obsessions should be significantly distressful and time-consuming, it should not be a physiological response to 
any other medical condition or substance abuse, and other mental disorders should not better explain it.2 The lifetime 
prevalence of OCD is estimated to be 1.6% to 2.3% in the community, contributing to disability and mortality risk.3,4 

There is no definitive patho-etiology of the disease, but evidence suggests genetics play a role in its prevalence, as the 
heritability is known to be 27% to 45% in adults. Mutations like in N-methyl-D-aspartate (NMDA) ‘s subunit “NR2” or 
in genes related to dopamine and serotonergic systems contribute to the disease’s symptomology.3–5 The traits of OCD 
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are also commonly observed in approximately 5% of the first-degree relatives of the diagnosed individuals.5 Several 
other variables like poor motor skills and neurodevelopment risk factors, personality dimensions; positive and negative 
emotionality and constraint, several behavior characteristics, including social isolation, and childhood stressors like 
physical or sexual abuse, are found to be significantly associated with the onset of OCD in adulthood.6 There is likely to 
be serotonin depletion in frontrolimbic systems. Hence, selective serotonin reuptake inhibitors (SSRIs) and some 
antipsychotics are used for treatment but there might be some side effects. A study reporting the prevalence rate of 
adverse effects caused by three commonly used SSRIs; sertraline, escitalopram, and fluoxetine, found headache, 
decreased appetite, pruritus, memory impairment, decreased concentration and dizziness to be statistically significant. 
Others include tremor, weight gain, myoclonus/twitching and anxiety. (Citation: https://www.psychiatrist.com/pcc/depres 
sion/side-effect-profiles-selective-serotonin-reuptake-inhibitors-cross-sectional-study-naturalistic-setting/#:~:text=On% 
20the%20basis%20of%20data,8%25%20of%20patients%20receiving%20placebo.) Clomipramine, a tricyclic antidepres-
sant (TCA), is prescribed because of its partiality for serotonin, but SSRIs are preferred after taking the side effects into 
account.4 Cognitive behavioral therapy (CBT) with exposure and response prevention (ERP) may be helpful, but in some 
cases, it may worsen the condition, aiding in a reassurance-seeking ritual.7

Around 40% of individuals with the disease are treatment-resistant. A surgical approach is considered in these cases, 
but it is subjected to complications as it is a complex procedure. Ablative lesion neurosurgery may cause dizziness, 
confusion, transient unsteady gait, isolated seizure, and urinary retention. Deep brain stimulation is reported to have 
a higher incidence of complications, like hardware failures, hemorrhage, and infection.8 To avoid the existing treatment’s 
adverse effects and take measures against treatment-resistant OCD, a safer and more effective approach is needed.

The use of alternative drugs has recently been reported to minimize the symptoms of the disease, but the literature on 
the influence of some of them, namely Psilocybin, Cannabis, Nicotine, and Morphine, is limited and scattered. Since the 
condition is considered the fourth most frequently occurring psychiatric disorder, after phobias, substance abuse, and 
major depression, we believe it is crucial to study these rare treatment approaches thoroughly.5 Hence, we aim to 
systemize their efficacy and analyze any side effects reported to aid in understanding the potential of these drugs in 
managing OCD.

Materials and Methods
This systematic review was consistent with the relevant criteria of Preferred Reporting Items for Systematic Reviews and 
Meta-Analysis (PRISMA) guidelines.9 The protocol was registered on PROSPERO (CRD42022326445).

Search Methods
A Systematic search, limited to human studies, was conducted from inception to March 2022 on databases: PubMed, 
Google Scholar, Science Direct, Directory of Open Access Journals, and Cochrane Library, implementing the Boolean 
(and/or) logic and using an appropriate set of Mesh terms, including but not limited to “Obsessive-Compulsive 
Disorders”, “OCD”, “Psilocybin”, “Cannabis”, “Marijuana”, “Nicotine”, “Tobacco”, “Morphine”. In addition, pre- 
printed studies on MedRxiv and BioRxiv and key reference lists were also searched for relevant articles. The search 
strategy used for each drug in each database is provided in the Supplementary Files as Table S1. PRISMA flowchart 
(Figure 1) summarizes the process through different phases of our study.

Eligibility Criteria
Before the screening, inclusion and exclusion criteria were set to standardize the target population and avoid selection 
bias. Studies were included if its participants were: 1) diagnosed with OCD, using either the International Classification 
of Diseases or Diagnostic (ICD) and Statistical Manual of Mental Disorders criteria (DSM-III, DSM III-R, DSM-IV, 
DSM-IV-TR, or DSM-5). Individuals diagnosed clinically before the study took place, irrespective of the criteria 
mentioned, were also included 2) used Psilocybin, Cannabis, Nicotine, or Morphine as treatment 3) were of age 18 
years or above 4) the study mentioned the outcome; the drug’s effect on OCD symptoms. There was no gender or ethnic 
restriction. Studies were excluded if participants: 1) had any systemic diseases/autoimmune diseases, 2) had any disorder 
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that better explained the situation, 3) diagnoses were induced by substance use, and 4) a study that did not report the 
effect of treatment on precisely OCD symptoms.

Study Selection
After initially identifying 155,275 studies, Endnote was used to remove 5033 duplicates. Two authors then independently 
carried out two screening stages; a third author resolved any disagreements among them. After going through the titles 
and abstracts in the primary screening, 62 relevant reports were filtered out. First, any human observational and 
experimental study was selected. Next, any study that did not report original data, like review papers, responses, and 
editorials, was excluded. Finally, full-text links were thoroughly reviewed in secondary screening, and 16 studies that 
fulfilled the eligibility criteria were further used for data extraction and synthesis.

Data Extraction and Synthesis
Two investigators separately scanned the 16 potential studies. According to a structured data form, the following data 
was extracted: author names, publication date, sample size, study design, number of patients, and their age, gender, 
diagnostic criteria used, number of sessions of the clinical trial, onset and dosage and frequency of the drug, route of 

Figure 1 Prisma Flowchart.
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administration, adverse effects noted, use of other psychoactive drugs or therapy before or during the intervention, and 
the outcome along with Y-BOCS scores, if available. A decrease in Y-BOCS scores or OCD symptoms post ingestion of 
the drugs was considered a positive response.

A shared excel spreadsheet was used to organize the extracted data. If possible, descriptive and continuous data were 
analyzed and presented as frequency/percentage and mean with standard deviation.

Risk of Bias Assessment
Appropriate quality assessment tools for case study/series, observational studies, and control trials developed by the 
National Heart, Lung, and Brain Institute (NHLBI) and Research Triangle Institute International were used by two 
authors independently.10 The internal validity was assessed, as shown in Supplementary File as Tables S2-S5 and 
categorized as “good quality”, “fair quality”, and “poor quality”. Scores were assigned accordingly, and “poor quality” 
studies were removed.

Results
Of the 16 chosen studies, 4 (25.0%) were on Psilocybin, 7 (43.7%) of them used Cannabis as an intervention, 3 (18.8%) 
studies focused on nicotine, and 2 (12.5%) were on Morphine that reported data of total 779 participants.11–26 The 
selected studies’ study designs have been displayed in Figure 2. Data extracted from each study have been summarized in 
Table 1.

Psilocybin
There were 3 (75.0%) case studies and 1 (25.0%) random control trial focused on Psilocybin’s effect on OCD symptoms. 
The sample size of the selected 4 studies was 12, ranging from 1 (Case study) to 9 (Random control trial), with a total 
mean age of 35.72 years. Participants in the studies combined were primarily males, 10 (83.3%), while there were only 2 
females (16.7%).

All participants experienced a decrease in symptoms after ingesting Psilocybin. Three (25.0%) took 2 grams of the 
‘magic “mushroom”, but at a different frequency; twice a week, once every two, and once every three weeks. The 
remaining 9 (75.0%) people, in a control trial, were weekly given 4 different doses; 25 (very low dose [VLD]), 100 (low 
dose [LD]), 200 (medium dose [MD]), and 300 (high dose [HD]) µg/kg of body weight. LD, MD, and HD were assigned 
in that order, whereas VLD was given in a random double-blind manner at any time after the first dose (LD). 2 (16.7%) 
subjects had a previous failed drug history against OCD. One had taken diazepam, fluoxetine, and buspirone clomipra-
mine and underwent psychoanalysis, supportive psychotherapy, and several months of cognitive-behavioral therapy. The 
other one showed no improvement with sertraline, escitalopram, mirtazapine, fluoxetine, venlafaxine, paroxetine, 

Case reports
75.0% (n=3)

RCT
25.0% (n=1) 

Case reports
28.5% (n=2)

Cross sec�onal
28.5 % (n=2)

Case study
33.3% (n=1)

Case series
33.3% (n=1)

RCT 
33.3% (n=1)

Case study
50% (n=1)

RCT 
50% (n=1)

Psilocybin

Cannabis

Nico�ne

Morphine

RCT 43.0 % (n=3)

Figure 2 Study designs.
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Table 1 Summary of Studies Included

Author Study 
Design

Sample 
Size (N)

Intervention YBOCS 
used

Mean Age 
(Years)

Gender (M/F/ 
Transgender/Others)

Key Finding Side Effects

Francisco 
A Moreno et al 
200611

Clinical trial 9 Psilocybin Yes 40.9 7 M 2 F ↓ in symptoms and scores, Δ mean YBOCS score for 
25 µg/kg, 100 µg/kg, 200 µg/kg and 300 µg/kg was 7.15, 

13.44, 8.57 and 7.50, respectively (after 24 hours)

Transient Hypertension after 200 
µg/kg [Medium dose] (N=1)

James Allen 
Wilcox 
et al201412

Case study 1 Psilocybin No 38 M OCD symptoms were markedly reduced after 
psilocybin ingestion

I immediately had an unpleasant 
and anxiety-provoking feeling 

which later reduced significantly, 
along with the feeling of 

dissociation that lasted till 4 
hours

F A Moreno 
et al 199713

Case study 1 Psilocybin No 34 M Acute improvement of OCD symptoms after ingestion 
of Psilocybin.

After 30 minutes, experienced 
dizziness, nausea, and occasional 
vomiting (till 6–8 hours) feeling of 

dissociation after 1 hour

Agustin Lugo- 
Radillo MD 
et al 202114

Case study 1 Psilocybin Yes 30 M 63% reduction in symptoms over a month, with no 
adverse effects, Δ mean YBOCS scores were 22 (after 

1 month) and 17 (after 6 months)

No psychedelic side effects/ 
hallucinations, but dissociation 
after an hour of digestion was 

reported

Reilly 
R. Kayser et al 
202015

RCT 12 Cannabis (THC and CBD) Yes 26.8 8 M 4 F THC or CBD has a little acute impact on OCD 
symptoms and yields lesser reductions in anxiety than 

placebo.

Nervousness, dry mouth, after 
20 mins - 40 mins: panic 

symptoms and increase in ‘felt 
“high” ratings (N=1)

Joseph 
J. Cooper et al 
201616

Case Report 1 Cannabis (Dronabinol) Yes 24 M ↓ in symptoms and YBOCS; Δ in scores was 24 (after 2 
weeks), the subject was able to tolerate CBT.

None

Reilly R Kayser 
et al 202017

RCT (N=11) 6 Cannabis (nabilone) Yes 35.5 3 M 3 F Nabilone produced little change in OCD symptoms (Δ 
YBOCS scores was 2.3 after 8 weeks), but yielded 
significant improvement in OCD symptoms when 
combined with an abbreviated EX/RP protocol. (Δ 

YBOCS scores was 9.6 after 8 weeks)

Week 1: dry mouth (n = 9), 
nervousness (n = 8), drowsiness 

(n = 7), difficulty 
concentrating (n = 4), 

disorientation 
(n = 4), and forgetfulness (n = 4). 

By week4: dry mouth (n = 5), 
forgetfulness 

(n = 5), disorientation (n = 4), 
and difficulty concentrating (n 

= 3).

5 Cannabis (nabilone) + EX/RP 30.8 4 M 1 F

Frank 
Schindler et al 
200818

Case report 2 Cannabis (Dronabinol) Yes 37 2 M Dronabinol was used to treat treatment-resistant 
OCD in 2 patients and resulted in a significant 

decrease in OCD symptoms and YBOCS scores; Δ 
=10 (after 10 days, n=1) and 8 (after 2 weeks, n=1)

Dry mouth and constipation 
(N=1) 

Constipation and hypotension 
(N=1)

Reilly R Kayser 
202119

Cross- 
sectional

601 Cannabis Yes 28.6 288 M, 283 F, 30 
transgender/others

Most subjects reported improvement in their 
obsessions (n=457) and compulsions (n=393), 

however, a subset experienced worsening of symptoms

N/A

(Continued)
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Table 1 (Continued). 

Author Study 
Design

Sample 
Size (N)

Intervention YBOCS 
used

Mean Age 
(Years)

Gender (M/F/ 
Transgender/Others)

Key Finding Side Effects

DakotaMauzay 
et al 202020

Observational 87 Cannabis Yes 32 33 M, 53 F (1 undisclosed) The majority of cannabis use sessions resulted in 
reductions in intrusions (89.6%), compulsions (95.4%), 

and anxiety (93.8%).

N/A

Reilly 
R. Kayser 
202021

RCT 12 Cannabis (High THC/Low CBD 
Marijuana) 

Cannabis (Low THC/High CBD 
Marijuana) 

Cannabis (No THC/No CBD)

Yes 26.8 8 M, 4 F ↓ YBOCS score (Δ after 180 minutes = 6.82 (High 
THC/Low CBD), 5.36 (Low THC/High CBD), and 7.09 
(No THC/No CBD), increased severity of obsessing 

correlated with less frequent cannabis use.

No side effects were reported 
with any type. 
Mortality: 0/12

Stefan 
Lundberg 
et al22

Case series 
(N=5)

3 Nicotine Yes 32 2 F 1 M ↓ YBOCS score after 8 weeks of nicotine treatment 
and ↓ obsession and compulsion scores. (mean Δ 

YBOCS scores was 5)

None

1 Yes 25 M Slight improvement in the compulsion score but not in 
obsessions at the end of 8 weeks of nicotine 

treatment, worsening of symptoms after that due to 
stress 

(Δ YBOCS score was 0.5 after 8 weeks)

None

1 Yes 37 M ↓ YBOCS score at the end of 72 weeks of nicotine 
treatment. ↓ obsession and compulsion scores. (Δ 

YBOCS scores was 12 after 72 weeks)

None

Massimo 
Pasquini et al 
200523

Case report 1 Nicotine Yes 31 M ↓ YBOCS score after 4 weeks of nicotine treatment. ↓ 
obsession and compulsion scores 

(Δ YBOCS scores was 15 after 4 weeks)

None

Rafael 
J Salín-Pascual 
et al 200324

RCT 11 Nicotine Yes 28.81 6 F 5 M Nicotine administration reduced the total Y-BOCS and 
the compulsive score on that scale but did not reduce 
obsessions for 9 participants. 2 reported no change in 

addition to experiencing side effects.

2 participants experienced 
headaches, tremors, and nausea

Lorrin 
M Koran 
200525

RCT 23 Morphine and lorazepam Yes 40 17 M, 6 F Once-weekly oral morphine showed an overall 
improvement in the YBCOS score of treatment- 

resistant OCD patients. (median Δ YBOCS scores 
was 4)

Some patients reported 
experiencing side effects like 
dizziness, fatigue, nausea, and 

sedation.

L Warneke 
199726

Case study 1 Morphine No 55 F The use of morphine showed drastic improvement in 
treatment-resistant OCD.

None

Notes: ↓ = decrease; Δ = change in. 
Abbreviations: RCT, randomized clinical trial; THC, Δ−9-tetrahydrocannabinol; CBD, cannabidiol; EX/RP, ritual prevention psychotherapy; Y-BOCS, Yale-Brown Obsessive–Compulsive Scale.
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duloxetine, milnacipran, and intranasal ketamine. Celecoxib with escitalopram was partially useful. One of the patients 
(8.3%) previously took Peyote cactus a few times but experienced long-lasting side effects, whereas 9 (75.0%) were only 
included in the clinical trial if they had not taken serotonin reuptake inhibitors (SRIs) for the past 12 weeks. 2 studies 
used the Yale-Brown Obsessive-Compulsive Scale (YBOCS) to measure outcome showed a significant reduction in the 
scores. 4 (33.3%) people reported side effects, which include transient hypertension (n=1, 8.3%), anxiety-provoking 
feeling (n=1, 8.3%), dizziness (n=1, 8.3%), nausea (n=1, 8.3%), vomiting (n=1, 8.3%) and feeling of dissociation 
(n=3, 25%).

Cannabis
7 of the selected studies that highlighted the use of Cannabis in treating OCD had a combined sample population of 726, 
with 348 females (47.9%) and 347 males (47.8%). Thirty (4.1%) participants identified as transgender/other, and 1(0.1%) 
did not disclose this information. The mean age of the total participants was 29.03 years.

The majority of the selected population experienced relief in OCD symptoms after cannabis intake. One hundred 
eighty-five (25.5%), however, felt worsening of obsessions (n=101, 13.9%) and compulsions (n=81,11.2%), or both 
(n=3,0.4%). From the available data, 604 (83.2%) of the participants inhaled the drug, that included through vaporizing 
(n=183, 25.2%), Joints/Blunts (n=105, 14.5%), Pipes (n=113, 15.6%) or Bongs (n=104, 14.3%), while 67 (9.2%) of them 
took it orally. Eleven (1.5%) of them, in a clinical trial, took 1 mg of a synthetic form of Δ-9-tetrahydrocannabinol; 
nabilone, twice a day for 28 days, of which 5(0.7%) also went through exposure and ritual prevention psychotherapy 
(EX/RP). 3(0.4%) cases reported usage of 10mg (n=2, 0.3%), twice and thrice a day, and 20mg (n=1,0.1%), daily, of 
Dronabinol. Twelve (1.7%) subjects in a control trial were asked to randomly smoke three different varieties of 
approximately 800mg of cannabis; THC (7.0% THC/0.18% CBD), CBD (0.4% THC/10.4% CBD), and placebo (0% 
THC/0% CBD), over the period of three sessions, while 12(1.7%) randomly received different sessions of low THC/High 
CBD Marijuana (THC <1% and CBD (>10%), High THC/Low CBD Marijuana (THC 5–10%, CBD (<1%), and placebo 
comparator with no THC or CBD content. In a cross-sectional survey of 601(82.9%) participants, 543(74.8%) of them 
reported to have inhaled high THC (>10%), 40 (6.7%) took Low THC (<10%), 186 (25.6%) had high CBD (>10%) and 
294 (48.92%) responded to Low CBD (<10%). Finally, 87(12.0%) out of 726 people with OCD measured their cannabis 
intake through the mean number of puffs (S.D) they used to relieve the symptoms and the mean of its THC and CBD 
concentration. For intrusions they took 6.50 (4.35) puffs; THC= 16.46 (5.11), CBD= 0.96 (3.37), for compulsions 10.27 
(6.21) puffs; THC: 13.47 (6.87), CBD: 3.55 (5.77), and for anxiety by 8.50 (6.09) number of puffs; THC: 13.62 (7.23), 
CBD: 3.41 (5.75). 465(64.0%) participants had history of previous treatment that showed no or little improvement, that 
included SRIs (SSRIs or antidepressants)(n = 251, 34.6%), other medications, like antipsychotics etc, (n=334, 46.0%), 
Transcranial Magnetic Stimulation (n=10, 1.4%) and alternative (mindfulness meditation, yoga, herbal supplements) 
(n=360, 49.6%), while 377 went through psychotherapy Treatment (n= 337, 76.4%), including Exposure and response 
prevention (n= 99, 13.6%), Cognitive therapy (without exposure)(n= 259,35.7%), Acceptance and commitment therapy 
(n=67,9.2%), Psychodynamic psychotherapy (n=35,4.8%) and electro convulsant therapy (n=1, 0.1%).

YBOCS scores were calculated in 639 (88%) people, and all reported a general decrease from the baseline score. 
A slight increase in YBOCS score after some time from its previous score was noted in 17(2.3%) participants; 5 (0.7%) 
cases showed a 1.6 increase, after 2 weeks, from the scores previously rated after 2 weeks of use. The rest of the 12 
(1.7%) people, instead of showing a progressive decrease in YBOCS scores after every 20 minutes, showed a slight 
increase after 180 minutes from the last rated scores at 90 minutes. Increase in score was of 1.18 (high THC(5–10%) /low 
CBD(<1%); and 2 (low THC(<1%) /high CBD). Of the 38(5.2%) cases with this information, 25(3.4%) reported few side 
effects, out of which 13 (1.8%) experienced more than one symptom. They were dry mouth (n=13, 52%), nervousness 
(n=9, 36%), “felt high” feeling (n=1, 4%), drowsiness (n = 7, 28%), difficulty concentrating (n = 4, 16%), disorientation 
(n = 4, 16%), and forgetfulness (n = 4, 16%), constipation (n= 2.8%) and hypotension (n=1, 4%). Adverse effects 
reported after 4 weeks were dry mouth (n=5), forgetfulness (n=5), disorientation (n=4) and difficulty concentrating (n=3). 
13(1.8%) of the remaining 38 participants said no mild or severe side effects. Only 12 (1.7%) of the total population 
reported mortality status; no deaths were reported.
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Nicotine
A total of 3 studies (1 RCT, 1 case series, and 1 case report) were retrieved from multiple databases that reported the 
effect of nicotine on OCD symptoms. Seventeen individuals, in total, were administered nicotine. Of these 17 
participants, 9 (52.9%) were males, and the mean age of the patients was 29.7 years. All participants were diagnosed 
with OCD according to either the DSM-IV or DSM-IV-TR criteria.

Of the included studies, nicotine was administered only through transdermal patches in 11 (64.7%) participants. 4 
(23.5%) participants were given transdermal patches for three weeks, followed by nicotine chewing gums for five 
additional weeks. The rest consumed nicotine only by chewing gum 2 (11.8%). The dosage for the dermal patches was 
17.5 mg per patch for 11 (64.7%) participants, which was given for five days (one patch a day). For 4 (23.5%) 
participants, the transdermal patch dosage was 5 mg/16 h during the first week and 10 mg/16 h during the second and 
third weeks. The chewing gums consumed ranged from 1.1/day to 10/day. 15 (88.2%) patients showed improvement in 
OCD symptoms, with a decrease in YBOCS score after the intervention. Out of the 15 participants, 10 (66.7%) 
participants had decreased compulsion scores, but no reduction in obsession scores was seen. Only 5(33.3%) participants 
had a reduction in both the compulsion and obsession scores. 2 (11.8%) participants reported no change in their YBOCS 
scores; in addition, they reported experiencing side effects like nausea, tremors, and headaches due to nicotine.

Previous use of CBT, SSRI, monoamine oxidase inhibitor, typical antipsychotics, atypical antipsychotics, antic-
onvulsants, and tricyclic antidepressants with limited or no success was reported in 3(17.6%), 5(29.4%), 1(5.9%), 1 
(5.9%), 2 (11.8%), 1(5.9%) and 3 (17.6%) participants, respectively.

Morphine
Currently, there is only one randomized control trial and one case study assessing the effect of Morphine on OCD. 
Twenty-four patients with OCD were given morphine, of which 17 (70.8%) were male, and 7 (29.2%) were females, with 
a mean age of 40.6 years.

All participants’ symptoms did not improve substantially from taking typical treatments. All participants tried and 
failed at least 2 SSRI trials. 1 (4.2%) participant tried electroconvulsive therapy, CBT psychosurgical procedure, and 
Naltrexone and experienced either limited or no improvement. 5 (20.8%) participants were on Gabapentin, 4 (16.7%) on 
Clomipramine, 10 (41.7%) on benzodiazepine, 7 (29.2%) on atypical anti-psychotics, 1 (4.2%) on Topiramate, 1 (4.2%) 
on Trazodone, and 15 (62.5%) were still taking SSRIs.

23 (95.8%) participants received a starting dose of 30mg orally once a week for two weeks. Dosage for these 
participants was adjusted in the second week according to their tolerability, ranging from 15-to 45 mg. 1 (4.2%) 
participant was administered morphine 10mg subcutaneously for 24 hours and then converted to 30mg orally later on. 
The Median YBOCS score at the highest morphine dose for 23 of the 24 participants had a median drop of 13%, where 
the score dropped from a median value of 29 (28–30) to a median value of 25 (12–34). The rest also reported a drastic 
improvement in OCD symptoms due to morphine. 7 out of 24 (29.2%) reported a reduction of ≥ 25 in their YBCOS 
score. However, some patients reported experiencing side effects like dizziness 5 (21.0%), fatigue 3 (12.5), nausea 6 
(25%), and sedation 13 (52.3%).

Discussion
To our best understanding and knowledge, this systematic review is the first to study the four investigational and 
experimental drugs, Psilocybin, Cannabis, nicotine, and Morphine, as the possible treatment for OCD. Despite the 
literature being scattered, this study scrutinizes the efficacy of the drugs by using the measure of outcome and analyzing 
them. Adverse effects were summarized to assess the safety and tolerability of the drugs.

The interventions of our review can be broadly divided according to their interactions. Psilocybin and Cannabis have 
similar interactions with serotonin receptors. This can possibly contribute to the reason it improves OCD symptoms. However, 
unlike Psilocybin, cannabis treatment is divided into different doses and concentrations to reduce its adverse effects.27 

Nicotine and Morphine primarily act on different receptors, but participants using them experienced fewer side effects than the 
drugs acting on serotonin receptors. These drug interactions with the different receptors are shown in Figure 3.
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The amino acid L-tryptophan is converted into psilocin, the active compound in magic mushrooms. It is phosphory-
lated by alkaline phosphate into its prodrug, Psilocybin. Psilocin is an antidepressant and anti-anxiolytic as its serotonin 
(5-hydroxytryptamine) receptor agonist, with high affinity at 5-HT2A and lesser affinity at 5-HT1A.28 Because of this, it 
is also considered for treating other psychiatric disorders, for example, anxiety, depression, and substance abuse 
disorders, like alcohol and tobacco addiction, and has reported similar positive outcomes to OCD, improving the 
condition.28–30 Psilocybin is also reported to modulate functional connectivity, like between the amygdala and ventral 
striatum, which typically converts emotional information into motor response, and between the amygdala and frontal 
lobe, which normally justifies the information recognized by the amygdala, leading to the disintegration of associative 
networks.31–33 Likewise, the most common adverse effect found in our studies was the feeling of dissociation after a few 
hours of ingesting the drug. Other studies have also highlighted a significant association of dissociation with disruption in 
areas responsible for memory and emotions (like the amygdala and hippocampus), cognitive control, and arousal 
modulation.34 Other side effects were increased blood pressure, heart rate, nausea, vomiting, and transient anxiety. An 
animal model of OCD, after taking lower doses of psilocybin argentipes, reduced its marble-burying behavior without 
affecting locomotor activity, further confirming the tolerability of the drug.35

As of March 2021, recreational Cannabis has been legalized in a few countries, specifically Georgia, Uruguay, South 
Africa, Canada, and parts of the United States. It is still illegal in places throughout Central and South America and 
Europe.36 Cannabis, a genus of flowering plants in the family Cannabaceae and also known as marijuana, has 

Figure 3 Drugs interaction with different receptors. 
Abbreviations: CB1R, cannabinoid type 1 receptor; TRP, the transient receptor potential; TRPV1, vanilloid type 1 receptor; CB1, Cannabinoid Type 1; CB2, Cannabinoid 
Type 2; 5-HT1A, 5-beta hydroxytryptamine receptor 1; 5-HT2A, 5-beta hydroxytryptamine receptor 2; nAChRs, acetylcholine receptors; opioid, opioid receptors.
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components that interact with the endocannabinoid system (ECS) or other pathways. There are two cannabinoid 
receptors, CB1, expressed in the central nervous system, and CB2 in the periphery, responsible for immunomodulating 
and anti-inflammatory effects after some conditions.37 Our studies mainly reported decreasing Y-BOCS scores after 
inhaling or ingesting the drug. Other studies also support this anxiolytic effect. The exact mechanism is unknown, but 
CBD interacts with receptors responsible for anxiety and fear, like the serotonin 5-HT1A receptor, cannabinoid type 1 
receptor (CB1R), and the transient receptor potential (TRP) vanilloid type 1 (TRPV1) receptor. A few articles in our 
review that, after repeated administration, reported a slight increase in Y-BOCS scores near the end of the trial, which 
means the improvement in symptoms was not maintained. This might hint at the negative effect of chronic OCD 
symptoms.15,17,38 In our selected articles, a combination of different components of Cannabis in different concentrations 
is used, including THC and CBD. Their co-administration reduces the neuropsychiatric and cognitive adverse drug 
effects, as the effect of THC is reduced by CBD.37 One of our studies supports this where there was mild; slight 
hypertension, heart rate, and most commonly dry mouth., side effects for THC (7.0% THC/0.18% CBD), whereas CBD 
(0.4% THC/10.4% CBD) and placebo (0% THC/0% CBD) had no adverse effect.15

Nicotine, derived from the tobacco plant, binds to the acetylcholine receptors (nAChRs) in the brain, releasing many 
neurotransmitters, including dopamine, and controlling cell signaling mechanisms and neuronal excitability.39 The 
central cholinergic system might also play a role in the pathophysiology of OCD, along with glutamate and serotonin. 
Multiple factors can be suggestive of this, like the hyperactive orbitofrontal cortex receiving cholinergic innervation, 
growth hormone released in response to OCD competes with the acetylcholinesterase inhibitor pyridostigmine which is 
then found to be increased, the amygdala is responsible for aversion and fear processes, has a glutamatergic association 
with the orbitofrontal cortex. Lastly, clomipramine, an SSRI, is used to treat OCD and has anticholinergic characteristics. 
We evaluated studies using chewing gums, cigarettes, or transdermal nicotine patches to treat OCD with severe 
symptoms. The outcome was favorable, and both obsessions and compulsions were improved. A case study by Stefan 
Lundberg et al showed worsening of symptoms after 8 weeks, reportedly due to stress regarding withdrawal.22 This can 
represent how likely one can develop substance abuse symptoms as nicotine is highly addictive; hence close monitoring 
is required.40 Our studies did not show any serious adverse effects, but nicotine abuse can lead to increased risk of 
gastrointestinal, respiratory, and cardiovascular disorders and decreased immunity. It can also cause DNA mutations 
leading to cancer, for example, gastrointestinal and lung carcinoma, or breast cancer.41

The classic opioid analgesic, Morphine, has an affinity for kappa, delta, and mu-opioid receptors. It activates 
descending inhibitory pathways of the central nervous system and stops the nociceptive afferent neurons of the peripheral 
nervous system, which then leads to a reduction of nociceptive transmission. It showed satisfactory results in this study, 
as the symptoms of OCD improved after its administration. Many studies focused on the anxiolytic function of the drug- 
like Kerstin Roeska et al concluded that Morphine and gabapentin successfully reduced anxiety-like behavior and 
mechanical hypersensitivity.42 Our findings were consistent with two small-blinded studies on the effect of morphine 
antagonists that led to the worsening of the symptoms. However, according to a study conducted on rats, chronic 
administration can cause depression and anxiety instead.43 Morphine may also be used in other psychiatric disorders like 
posttraumatic stress disorder.44 One of our studies reported participants to have experienced dizziness (22%), fatigue 
(13%), nausea (26%), and sedation (44%). Similarly, a prospective survey showed symptoms like dry mouth, constipa-
tion, sedation, and myoclonus associated with Morphine; hence it should be carefully administered.45

Limitations
Our study is subjected to some limitations. The use of these under-the-table drugs for OCD is rare, due to which data was 
scarce. Hence our sample size was small and cannot be applied to a broader population. The studies found after the 
vigorous screening process were low-quality primary evidence, the majority being observational case studies/series or 
cross-sectional. There are walls of negative stigma built around us regarding psychiatric disorders, including OCD. This 
has led to delays in help-seeking behavior and treatment because of which the condition can go unnoticed or undiagnosed 
for an extended period, and patients can present at a severe stage, hence can cause over and underestimation of side 
effects and positive results. Recreational drugs are still illegal in many eastern and western countries. Due to this and the 
social pressure, self-medicated cases might go unreported, contributing to reporting bias. Most studies in this review did 
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not have a long-term intervention or follow-up; hence, adverse effects, including mortality, with chronic use of these 
drugs could not be assessed. Many studies assessed the outcome using self-rated scales, leading to self-report bias and 
giving their perception about improvement instead of the exact findings. Our systematic review lacked homogeneity, due 
to which we could not compare the inter-drug comparison findings in terms of effectiveness and toxicity.

Conclusion
We systematically reviewed the effect of Psilocybin, Cannabis, Nicotine, and Morphine on OCD. The majority of 
patients in this systematic review showed positive outcome. Subjects of Psilocybin (n=12) and Morphine (n=2) showed 
the most favorable implications, with a decrease in the symptoms of OCD noticed in all of them. On the other hand, 
11.8% people after administration of nicotine (n=2) and 25.9% participants after use of Cannabis (n=185) reported 
worsening of symptoms. With less severe adverse effects reported, their role in decreasing compulsions and obsessions 
could be noteworthy. Our review can help lay down the design for future clinical trials, highlighting the need for more 
comprehensive and interventional studies, which are required to authenticate these findings further and understand the 
drug’s mechanism of action in improving the symptoms. These findings should further encourage official sectors to 
modify policies or establish new ones regarding their use as a treatment, especially in the psychiatric domain.

Data Sharing Statement
All data is in the main manuscript and Supplemental File.
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