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Abstract
Rationale  Treatments with the serotonergic psychedelic psilocybin are being investigated for multiple neuropsychiatric 
disorders. Because many patients with these disorders use selective serotonin reuptake inhibitors (SSRIs), understanding 
interactions between psilocybin and SSRIs is critical for evaluating the safety, efficacy, and scalability of psilocybin-based 
treatments. Current knowledge about these interactions is limited, as most clinical psilocybin research has prohibited con-
comittant SSRI use.
Objectives  We aimed to explore potential interactions between psilocybin and SSRIs by characterizing peoples’ real-world 
experiences using psilocybin mushrooms and SSRIs together.
Methods  We conducted a systematic search of Reddit for posts describing psilocybin mushroom and SSRI coadministration. 
We identified 443 eligible posts and applied qualitative content analysis to each.
Results  8% of posts reported negative physical or psychological effects resulting from coadministration. These included 13 
reports that may reflect serotonin toxicity, and 1 concerning for a psychotic/manic episode. 54% of posts described reduced 
intensity of the acute psilocybin experience, but 39% reported unchanged intensity with SSRI coadministration.
Conclusions  Psilocybin’s interactions with SSRIs are likely complex and may depend on multiple factors. Prospective studies 
are needed to evaluate whether psilocybin treatments are reliably safe and effective in the setting of SSRI use.

Keywords  Psilocybin · Serotonin · Antidepressant · Drug-drug interactions

Introduction

Accumulating evidence suggests that treatment with the 
psychedelic drug psilocybin may lead to robust and persis-
tent symptom improvement among people with a variety of 
neuropsychiatric illnesses, including depressive and anxiety 
disorders (Anderson et al. 2020; Carhart-Harris et al. 2016; 
Davis et al. 2020; Griffiths et al. 2016; Moreno et al. 2006), 
headache disorders (Schindler 2022; Schindler et al. 2021), 
and substance use disorders (Bogenschutz et al. 2015; John-
son et al. 2014). Though psilocybin mushrooms have been 
used as part of traditional health and wellness practices for 
centuries, decades of prohibition on psychedelic research 
mean that we have limited data on the safety, efficacy, and 
parameter space of psilocybin-based treatments (Nichols and 
Walter 2021). One critical issue is our lack of knowledge 
about psilocybin’s interactions with existing pharmacologic 
agents used to target neuropsychiatric symptoms. This is an 
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essential gap to address, as drug-drug interactions (DDI) 
may impact the implementation of novel psilocybin-based 
treatments. Specifically, if the safety and/or efficacy of psilo-
cybin administration is reduced when combined with certain 
medications, patients may need to discontinue those medica-
tions before trialing a psilocybin-based treatment. This could 
have implications for scalability, as stopping a medication 
regimen can put patients at risk for relapse (Renoir 2013; 
Tamam and Ozpoyraz 2002).

Potential DDI between psilocybin and selective seroto-
nin reuptake inhibitors (SSRIs) is a particularly relevant 
issue, as these medications are a first-line treatment for 
multiple common conditions including depression, anxi-
ety, obsessive-compulsive disorder, and post-traumatic 
stress disorder. Among people using pharmacologic treat-
ments for depression, for example, approximately 65% are 
prescribed an SSRI (Lou 2020). Moreover, discontinuing 
these medications even temporarily can precipitate with-
drawal symptoms (Cosci and Chouinard 2020; Fornaro 
et al. 2023). Concern about DDI stems from the fact that 
psilocin, the active metabolite of psilocybin, shares a core 
structure with serotonin (5-HT). Psilocin produces its char-
acteristic dose-dependent effects, which range from mild 
sympathomimetic activation to dramatic alterations in per-
ception and consciousness (Griffiths et al. 2006; Studerus 
et al. 2010), primarily via its high binding affinity for the 
5-hydroxytriptamine-2A (5-HT2A) receptor (Madsen et al. 
2019; Nichols 2016; Vollenweider et al. 1998). Though 
5-HT2A receptor partial agonism is necessary for the altered 
state of mind associated with psilocybin ingestion (Mad-
sen et al. 2019; Stenbæk et al. 2021), psilocin modulates 
the serotonin system via other mechanisms as well, binding 
to multiple 5-HT receptor subtypes (Pokorny et al. 2016), 
weakly inhibiting the serotonin transporter (SERT; Blough 
et al. 2014; Rickli et al. 2016), and causing competitive 
inhibition of monoamine oxidase (Freedman et al. 1970). 
SSRIs also modulate serotonin signaling through multiple 
mechanisms, potently inhibiting SERT (Meyer et al. 2004) 
and, with repeated administration, decreasing the functional 
sensitivity of 5-HT1A autoreceptors to increase availability 
of serotonin in the synapse (Artigas et al. 1996; Stahl 1998). 
Little is known about how the complex effects of SSRIs 
and psilocin on monoamine neurotransmission combine to 
impact patients’ clinical status.

Given their mechanisms of action, one concern about 
combining psilocybin with SSRIs is the risk of serotonin 
toxicity (ST). This toxidrome stems from excessive sero-
tonergic activity at central and peripheral nervous system 
synapses and leads to the triad of mental status changes, 
autonomic instability, and neuromuscular hyperactivity 
(Boyer and Shannon 2005). While the term “serotonin 
syndrome” is often used, serotonergic overactivity is better 
thought of as a spectrum of toxicity rather than a defined 

syndrome (Dunkley et al. 2003; Gillman 2004). Although 
monotherapy with serotonergic agents can precipitate tox-
icity (Abadie et al. 2015; Culbertson et al. 2018; Prakash 
et al. 2021), psilocybin on its own does not appear to con-
fer a large risk of clinically significant ST. The common 
adverse effects associated with psilocybin administration 
(e.g., anxiety, tachycardia, nausea) may reflect the mild 
end of the ST spectrum, but reports of psilocybin mush-
room ingestion causing ST severe enough to alert poison 
control centers are notably rare given reported rates of 
use in the community (Malcolm and Thomas 2021). To 
our knowledge, there are three published cases of ST 
meeting criteria for serotonin syndrome after ingestion of 
psilocybin mushrooms (Suzuki 2016) and one case of a 
psilocybin-induced arrhythmia and myocardial infarction 
(Borowiak et al. 1998). The small number of cases in the 
literature suggests that instances where psilocybin mush-
rooms have been associated with life-threatening ST (e.g., 
cardiac events, seizures) are likely extremely uncommon 
(Leonard et al. 2018). It is important to highlight that there 
are other reports of serious adverse outcomes (see Bickel 
et al. 2005; Blond and Schindler 2023; Carbonaro et al. 
2016; Tiscione and Miller 2006) after psilocybin mush-
room use, but that ST specifically has not been implicated 
and/or these cases have also involved confounding fac-
tors such as underlying medical conditions, use of other 
substances, or physical trauma which may independently 
increase risk of ST (Leonard et al. 2018). Clinical trials 
of psilocybin therapy, which have administered synthetic 
formulations of the drug at dosages ranging 0.14–0.36 mg/
kg, also have not observed cases of clinically significant 
ST (dos Santos and Hallak 2020; Galvão-Coelho et al. 
2021; Romeo et al. 2020). While these data are reassuring, 
nearly all trials have prohibited concomittant use of SSRIs 
(Galvão-Coelho et al. 2021), and patients are thought to 
be at greatest risk of ST when drugs with complementary 
serotonergic mechanisms of action are combined. Two 
recent studies have shed light on the issue of ST with psil-
ocybin and SSRI coadministration. First, a psilocybin trial 
enrolled 19 people on SSRI therapy (Goodwin et al. 2022) 
and found that the overall rate of adverse events was not 
elevated relative to trials prohibiting SSRI use. However, 
two of the participants experienced severe blood pressure 
increases leading to administration of an antihypertensive 
agent; whether these autonomic changes reflected ST is 
not clear. Second, a recent survey study of people who 
had ingested psilocybin mushrooms while using SSRIs 
found that 55 of 1942 (2.8%) respondents believed they 
had developed serotonin syndrome (Gukasyan et al. 2023). 
These findings point to the need for additional study to 
understand which patients may be vulnerable to ST, par-
ticularly as clinical research expands to include patients 
with medical comorbidities that may raise their risk.
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Another concern often cited in the clinical community is 
that concomittant SSRI use attenuates the subjective acute 
experience of psilocybin (ref: personal communications with 
individual health care providers and materials from organi-
zations offering therapy with psilocybin mushrooms e.g., 
www.​essen​ce.​nl/​drug-​inter​action). This is relevant given that 
some studies have found a relationship between the qual-
ity of the acute experience and subsequent clinical benefit 
(Griffiths et al. 2011; Johnson et al. 2008; Kopra et al. 2023). 
Research directly addressing this issue is scarce. In the sur-
vey study referenced above, roughly half of respondents who 
reported current or recent SSRI use endorsed a weaker than 
expected subjective experience after taking psilocybin mush-
rooms (Gukasyan et al. 2023). Another study interviewed 
32 people who had used a similar serotonergic psychedelic, 
lysergic acid diethylamide (LSD), both in the presence and 
absence of SSRI treatment; 28 described a diminished acute 
subjective response to the drug with SSRIs (Bonson et al. 
1996). Studies have also underscored the need to consider 
acute versus chronic effects of SSRIs. For example, acute 
administration of fluoxetine has been shown to potentiate the 
effects of LSD in rats (Fiorella et al. 1996). Further, a case 
report described exacerbation of LSD “flashbacks” immedi-
ately after starting an SSRI (Markel et al. 1994), and in the 
study by (Bonson et al. 1996), the one participant on SSRI 
treatment for only one week reported an increased response 
to LSD. Importantly, LSD and psilocin differ in their seroto-
nin receptor interaction profiles (Dinis-Oliveira 2017; Nich-
ols 2004); interactions between psilocybin and SSRIs thus 
may be distinct. To our knowledge, only one prospective 
study has evaluated whether SSRI use modulates the subjec-
tive effects of psilocybin. (Becker et al. 2022) randomized 23 
healthy people to receive a 25 mg dose of psilocybin follow-
ing 2 weeks of pretreatment with escitalopram or placebo. 
They found no detectable differences in pharmacokinetics 
or overall intensity, though escitalopram reduced negative 
subjective effects. These results provide important insights 
about interactions between SSRIs and psilocybin, however, 
2 weeks of SSRI administration in healthy people may not 
mimic the neuroadaptations produced by chronic treatment 
in the setting of a neuropsychiatric disorder (Bahri et al. 
2014; de Montigny et al. 1990). Taken together, these stud-
ies indicate that we have far more to learn about how SSRI 
treatment impacts the subjective experience of psilocybin.

Social media platforms are increasingly used to investi-
gate a broad array of health-related behaviors (Chary et al. 
2017; Rhidenour et al. 2022; Safarishahrbijari and Osgood 
2018) and can help to address this knowledge gap by offer-
ing a window into peoples’ real-world experiences with 
psilocybin and SSRIs. Reddit, which has over 430 million 
monthly users (Dean 2021) facilitates anonymous online dis-
cussion in topic-specific forums (sub-reddits), making it par-
ticularly well-suited for research on sensitive topics such as 

illicit substance use (Graves et al. 2022). Indeed, Reddit has 
previously been leveraged to investigate potential interac-
tions between serotonergic psychedelics and anticonvulsants 
(Nayak et al. 2021). Building on this work, we systemati-
cally collected and analyzed written entries (posts) by Red-
dit community members (redditors) discussing their experi-
ences using SSRIs and psilocybin mushrooms concurrently. 
We focused on psilocybin given that it is the most-studied 
serotonergic psychedelic in clinical research and commonly 
used in the community (Yockey and King 2021). Our goal 
was to characterize the content of these posts both quantita-
tively and qualitatively.

Methods

Data collection and determination of eligible posts

Between January 18, 2021 and April 28, 2021, we system-
atically searched Reddit using its embedded search feature 
and a combination of two keywords: a psilocybin term 
and an SSRI medication name (3 psilocybin keywords: 
“mushrooms”, “shrooms”, and “psilocybin” paired with 
18 SSRI keywords: “sertraline” (“Zoloft”), “escitalopram” 
(“Lexapro”), “fluoxetine” (“Prozac”), “citalopram” (“Cel-
exa”), “paroxetine” (“Paxil”), “vortioxetine” (“Trintellix”),1 
“fluvoxamine” (“Luvox”), “vilazodone” (“Viibryd”), and 
“SSRI” for a total of 54 searches). See Fig. 1 for posts and 
comments (we refer to all such content as “posts”) describ-
ing an experience of someone who had taken psilocybin 
mushrooms while simultaneously taking an SSRI. We 
included all search results from 2005 (the year Reddit 
was founded) to January 18, 2021, excluding the contents 
of private or locked subreddits. We reviewed the first 60 
most relevant results as determined by Reddit’s search algo-
rithm in their entirety for each search (though note that the 
terms “vortioxetine”, “Trintellix”, “fluvoxamine”, “Luvox”, 
“vilazodone”, and “Viibryd” produced less than 60 search 
results). This limit was chosen to maximize feasibility and 
prevent bias towards medications that are more commonly 
prescribed. To maintain anonymity and due to the imprac-
ticality of contacting redditors, we did not obtain informed 
consent from individuals. We received approval to conduct 
this study from the University of California San Francisco 
Institutional Review Board.

We included posts that involved: (1) a first- or second-
person experience of taking psilocybin mushrooms, and (2) 

1  Vortioxetine has multimodal actions and is not technically con-
sidered an SSRI (Alvarez et al. 2014). We included it because of its 
similar SERT-inhibiting activity and affinity for multiple serotonin 
receptor subtypes.

http://www.essence.nl/drug-interaction
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explicit or implied use of an SSRI concurrently, and (3) any 
description of their experience. Second-person experiences 
had to come from an identified person (e.g., “my girlfriend” 
or “my friend”); we excluded non-specific cases (e.g., “I 
heard” or “they say”). We excluded posts referring only to 
microdosing experiences (i.e., ingesting small enough quan-
tities of psilocybin that there are no discernable subjective 
effects) as microdosing was not the focus of this project. We 
also coded the presence of any non-SSRI medications that 
were mentioned.

Qualitative data analysis

We applied qualitative content analysis, which generates 
a descriptive account of patterns across data (Vaismoradi 
et al. 2016), on the text of all eligible Reddit posts. First, we 
selected two domains of interest a priori: (1) physical and 
psychological negative effects and (2) intensity of the acute 
experience associated with consumption of psilocybin mush-
rooms in the setting of SSRI use. Next, authors JZ, GA, and 
KS conducted a preliminary review of a random selection of 
eligible posts to identify potential coding frameworks. These 
authors created the final coding framework for both domains 
through discussion in line with a directed content analysis 
approach (Hsieh and Shannon 2005). Then, we used deduc-
tive coding to apply these predefined codes to eligible posts.

Briefly, we subdivided each domain into mutually exclu-
sive categories, dividing Domain 1 (negative effects) into 
psychological (e.g., anxiety, depression, paranoia), physical 
(e.g., nausea, vomiting, headache), or not mentioned. We 
divided Domain 2 (intensity of experience) into decreased, 
increased, no change, or not mentioned. We also coded men-
tion of any non-SSRI medications. Due to the nature of Red-
dit posts, demographic information, psychiatric diagnoses, 
and other information pertaining to dose of medication or 
psilocybin was limited and inconsistent. We did not include 
these variables in our coding framework. See Table S1 for a 
complete description of the coding framework.

Three authors (VM, AF, and MF) initially coded a ran-
dom selection of 45 eligible posts to determine interrater 
reliability (IRR) of the coding framework. We computed 
Fleiss’ kappa (Fleiss 1971) for each coder pair, then aver-
aged to obtain a single index of IRR. We found substantial 
agreement (κ = 0.79). All remaining posts were then divided 
evenly between the three authors VM, AF, and MF (n ~ 133 
each). Authors (VM, AF, MF, JZ, GA, and KS) met fre-
quently to resolve discrepancies in coding through discus-
sion. After finalizing codes, we summarized the frequency 
of various experiences and used illustrative, verbatim quotes 
(edited for anonymity, clarity, and grammar) to characterize 
participants’ experiences.

Fig. 1   CONSORT flow diagram
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Results

Sample

We collected 484 posts from Reddit. We filtered these for 
duplicates, removing 8 identical posts under the same user-
names. 26 usernames were each associated with 2 posts 
and 3 other usernames were each associated with 3 or more 
posts. We combined contents from posts from the same user-
name into a single post per username rather than choosing a 
single post and discarding the others. Note that usernames 
marked as “[deleted]” (indicating a deleted Reddit profile) 
could not be filtered; we retained these as individual posts. 
This left 443 eligible posts for coding. Three posts men-
tioned someone taking more than one SSRI simultaneously, 
these posts were included in their own SSRI category. 37 
posts reported also taking non-SSRI medications concur-
rently (see Table S2). Specific SSRIs were not evenly repre-
sented– either escitalopram or sertraline was mentioned in 
over 50% of posts.

Domain 1: Negative effects

Negative effects were reported in 37 (8%) of posts (see 
Table 1). Psychological negative effects were most common, 
reported in 22 (5%) of posts. Physical effects were reported 
in 15 (3%) posts. The majority of the posts (n = 406, 92%) 
did not mention a negative effect.

The following are key excerpts from the 22 posts that 
mentioned psychological negative effects. The most con-
cerning was a single post describing psychotic symptoms 
leading to a psychiatric hospitalization:

“...I took some shrooms. I have taken LSD and mush-
rooms before with no side effects but this trip … 

lasted for longer than a week. I was so gone that I 
was institutionalized twice the second time not tak-
ing anything beforehand but I did get flashes of delu-
sions and hallucinations that were definitely left over 
from that nightmarish trip. Long story short I am 
entirely convinced that this all happened because of 
my medication… It was a drug called [citalopram]...”

One post explicitly mentioned paranoia:

“...I took a whole 8th [of an ounce of psilocybin 
mushrooms] one night about 2 years ago. I was on 
[escitalopram] …I can say it ruined it for good for 
me never went back…just extremely strong emotions 
that went from happy and fun to sad and extremely 
paranoid…”

One post described memory loss and confusion:

“I'm on 50 mg of sertraline and 150 mg of wellbutrin 
xl. i took shrooms last night, about 1 g dry. It was 
my 3rd time taking shrooms but this time I experi-
enced complete confusion. like i forgot who i was 
and who everyone was around me. I'm still feeling 
weird about it…”

Of the 15 posts that mentioned physical negative effects, 
2 (< 1% of total posts) reports were suggestive of possible 
severe ST, reporting symptoms that included seizure and 
muscle rigidity:

“I had a seizure on [paroxetine] and mushrooms.”
“...One of my friends was on [fluoxetine]...during 
the come up he was shaking a lot and couldn't even 
hold his hand still for a cigarette…Later after the 
come up he says that he didn't know if he was hav-
ing a stroke or not, cause he said his arm went numb 
and clenched up to his chest and couldn't move it at 
all…”

Other negative physical effects that may represent mild 
ST (headache, nausea, and vomiting) were reported in the 
majority of these posts, with 9 (2% of total posts) report-
ing headache, 2 (< 1%) reporting nausea, and 2 (< 1%) 
reporting vomiting:

“I've been taking citalopram for a while now and…I 
get headaches and nauseous to the point where I can't 
move if I mix my medication and shrooms. Always 
ends up with me puking and having a bad trip.”
“...I'm on [sertraline] as well (only 75 mg however). 
The first time I ever took shrooms I hadn't been on 
the medication yet, everything went good. The sec-
ond time I took them I was on the [sertraline] too and 
I projectile vomited multiple times. Same dosage of 
shrooms each time…”

Table 1   Reported negative effects (Domain 1)

n Psychological Physical Not mentioned

Escitalopram 114 7 (6%) 3 (3%) 104 (91%)
Sertraline 112 5 (4%) 4 (4%) 103 (92%)
Fluoxetine 57 2 (4%) 2 (4%) 53 (93%)
Citalopram 43 1 (2%) 4 (9%) 38 (88%)
Paroxetine 27 1 (4%) 1 (4%) 25 (93%)
Vortioxetine 6 0 0 6 (100%)
Fluvoxamine 6 0 0 6 (100%)
Vilazodone 3 2 (67%) 0 1 (33%)
Multiple SSRIs 3 0 0 3 (100%)
SSRI not specified 72 4 (6%) 1 (1%) 67 (93%)
Total 443 22 (5%) 15 (3%) 406 (92%)
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Domain 2: Change in subjective experience

Reduced intensity of the experience when psilocybin was 
combined with an SSRI was the most common report, 
observed in 238 (54%) of posts, though 175 (39%) reported 
no change in intensity (see Table 2). Five reports (1%) 
described experiencing greater intensity.

The following are excerpts from the 238 (54%) posts that 
described reduced intensity of the psilocybin experience:

“...I take 20 mg of [escitalopram] and took 7.5 grams 
of shrooms (a lot!) and nothing really happened. The 
shrooms were legit too as a friend took half that and 
was tripping all day”

42 of these posts (9.5% of total posts) reported no subjec-
tive effects:

“I [am taking sertraline and] ate shrooms (3.5g) for 
the very first time yesterday... and felt absolutely noth-
ing. A few people took some from the same batch and 
tripped, so I know they were magic mushrooms.”

29 (6.5%) specifically described a complete lack or reduc-
tion in visual perceptual disturbances or hallucinations:

“...On 10 mg of [escitalopram], constantly only expe-
rience about half of what my friends do on the same 
dose. On a recent 5 gram trip, I had no visuals or any-
thing like that…”
“I ate roughly an eighth [of an ounce] while on my 
sertraline and honestly I got very little from them. I 
mostly just felt the body load and very few visuals…”

In contrast, many redditors (175 posts, %) reported no 
change in the intensity of their psilocybin experience while 
also taking an SSRI:

“...I've taken both shrooms…on 30 mg [citalopram] 
and didn't notice much of a difference with or without 
the SSRIs.”
“Honestly I'm on SSRIs and I don't feel a difference 
on my psychedelic trips. I guess I must depend on the 
molecule you're taking. I lemon teked 1.5g last week-
end had a crazy trip with an amazing afterglow…I'm 
on 10mg of escitalopram”

Finally, 5 (1%) posts described an increased psychedelic 
experience while on SSRIs:

“One week I took [sertraline] and Psilocybin together, 
but I feel a bit [too] much effect”

However, many people describe making adjustments 
to their SSRI use or using other methods to modulate the 
subjective effects of psilocybin mushrooms. 38 (8.6% of 
total posts) described reducing or stopping their SSRIs for a 
period of time prior to taking psilocybin mushrooms.

“Dosage: 3 grams. Escitalopram 20mg/day, stopped 
two days before. ---> normal/positive trip.”
“I was on fluoxetine for a couple weeks took a 3 day 
break and had a trip of the same intensity as to when 
I was on it prior….”

4 (< 1% of total posts) also mentioned “lemon tekking” 
mushrooms, i.e., soaking them in lemon juice, in order to 
overcome reduced intensity in the setting of SSRI use with 
mixed results

“I take [escitalopram, off right now, but it definitely] 
kills your trips. lemon tek was the only thing that 
worked”
“[I] take an SSRI and… I have eaten up to 5g of dry 
cubes at once (10g over the course of an afternoon) and 
still only felt a mild effect (didn’t have a full trip).... 
I’ve tried Lemon Tek and no difference…”

Table 2   Change in subjective experience (Domain 2)

n Decreased No change Increased Not mentioned

Escitalopram 114 55 (48%) 50 (44%) 1 (1%) 8 (7%)
Sertraline 112 66 (59%) 37 (33%) 2 (2%) 7 (6%)
Fluoxetine 57 22 (39%) 30 (53%) 0 5 (9%)
Citalopram 43 23 (53%) 19 (44%) 0 1 (2%)
Paroxetine 27 18 (67%) 7 (26%) 1 (4%) 1 (4%)
Vortioxetine 6 2 (33%) 4 (67%) 0 0
Fluvoxamine 6 4 (67%) 2 (33%) 0 0
Vilazodone 3 1 (33%) 1 (33%) 1 (33%) 0
Multiple SSRIs 3 0 3 (100%) 0 0
SSRI not specified 72 47 (65%) 22 (31%) 0 3 (4%)
Total 443 238 (54%) 175 (39%) 5 (1%) 25 (6%)
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Cross referencing Domains 1 and 2 did not reveal an 
obvious relationship between reports of negative effects and 
reports of changes in psychedelic experience (see Table 3). 
Additionally, 37 posts mentioned concurrently taking non-
SSRI medications in addition to the SSRIs (see Table S2).

Discussion

We identified and analyzed 443 Reddit posts discussing 
psilocybin mushroom ingestion in the setting of SSRI use. 
Negative effects, described in 8% of reports, spanned psy-
chological and physical domains. Psychological effects 
ranged from mood dysfunction to cognitive and perceptual 
changes, with one case severe enough to result in psychiatric 
hospitalization. Physical effects included multiple symptoms 
that could reflect ST, including one report of a seizure. A 
majority (54%) of posts reported a decrease in the intensity 
of psilocybin effects with SSRI use, but a significant pro-
portion (39%) reported no change. Only a handful of posts 
5 (1%) described increased intensity. Taken together, these 
findings suggest potentially complex interactions between 
SSRIs and psilocybin.

Risk of ST

Several of the negative effects reported by Redditors are sim-
ilar to those reported in published clinical trials of psilocy-
bin therapy. Headache and nausea (reported by 2.3% of our 
sample) are some of the most frequently reported negative 
effects in psilocybin clinical trials (Ko et al. 2023; Santos 
et al. 2018) and may reflect some degree of serotonin toxic-
ity (Boyer and Shannon 2005; Prakash et al. 2014). In the 
largest trial to date, which enrolled participants with treat-
ment resistant depression and excluded SSRI use, rates were 
notably higher than what we observed (headache: 15% of 
those who received 10 mg and 24% of those who received 
25 mg; nausea: 7% and 22%; (Goodwin et al. 2022). Our 

findings could suggest lack of increased risk of ST with 
concomittant SSRIs, consistent with the psilocybin trial 
that enrolled 19 people on SSRI therapy and did not report 
cases of ST (Goodwin et al. 2023). However, (Goodwin et al. 
2023) did observe severe blood pressure changes among 2 
participants, and we found 2 posts describing tremor, rigid-
ity, or seizure. Complicating the interpretation of these data 
is the fact that a key feature of ST, altered mental status 
manifesting as agitation or delirium, is difficult to assess in 
the setting of psychedelic drug intoxication (Leonard et al. 
2018). This may compound the challenge of diagnosing mild 
to moderate cases of ST, which can go undetected (Franc-
escangeli et al. 2019). We must consider the possibility that 
use of an SSRI could have increased the risk of serious nega-
tive effects experienced by some Redditors, and that similar 
outcomes could emerge in future clinical trials that allow 
concomittant serotonergic medications.

However, it is also important to note that the major-
ity of posts did not mention any effects concerning for 
ST, which could suggest that concomittant psilocybin and 
SSRI use does not increase the risk of toxicity. There are 
at least two reasons for this. First, both psilocybin and 
SSRIs inhibit reuptake rather than causing acute release of 
serotonin; their combined action may not increase extra-
cellular serotonin to a level that overwhelms reuptake by 
SERT and metabolism by MAO (see Fig. 2). In vitro work 
in human HEK293 cells shows that psilocin increases 
extracellular serotonin levels comparably to citalopram, 
but only half as much as MDMA (Rickli et  al. 2016). 
Similarly, in rats, psilocin-induced increases in serotonin 
levels in the frontal cortex are comparable to increases 
observed following ketamine, which is not associated with 
ST (Wojtas et al. 2022). Further, though SSRIs typically 
block ~ 80% of SERT activity at therapeutic doses, pre-
clinical data suggest that psilocin appears to exhibit low-
moderate binding affinity at SERT (Malcolm and Thomas 
2021)–the combined effect of psilocin and an SSRI may 
not lead to significant further activity reduction. Second, 
psilocin’s functional selectivity and partial agonism at 
the 5-HT2AR, coupled with its competition with serotonin 
at the 5-HT2AR, may prevent excessive signaling even in 
the setting of elevated extracellular serotonin levels (see 
Fig. 2b, c). While serotonin binds ~ 4 times as potently 
as psilocin at the 5-HT2AR, standard doses of psilocin 
exhibit receptor occupancies in humans of up to ~ 72%, 
confirming competition and a substantial displacement of 
serotonin (Kozell et al. 2023; Madsen et al. 2019). The 
5-HT2AR and other G protein coupled receptors (GPCRs) 
activate numerous signal transduction pathways, and the 
relative activation of these pathways is ligand and system-
dependent (i.e., they demonstrate functional selectivity). 
For example, serotonin binding to the 5-HT2AR activates 
the IP3-Ca2+ releasing pathway and the phospholipase A 

Table 3   Reported negative effects by change in subjective experience

a One psychosis/mania with hospitalization, bOne seizure, cOne pos-
sible case of severe serotonin toxicity

Negative 
effects
(Domain 1)

Change in subjective experience (Domain 2)

n Decreased No change Increased Not 
Men-
tioned

Psychologi-
cal

22 11 (50%) 3 (14%) 3 (14%) 5 (23%)a

Physical 15 7 (47%) 5 (33%)c 0 3 (20%)b

Not Men-
tioned

406 220 (54%) 167 (41%) 2 (1%) 17 (4%)

Total 443 238 (54%) 175(39%) 5(1%) 25(6%)
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(PLA) pathway to produce arachidonic acid with similar 
potency. Psilocin, however, activates the PLA pathway 
much more potently than the IP3-Ca2+ releasing pathway 
(Gumpper et al. 2022; Kolb et al. 2022; Nichols 2016; 
Zhou and Bohn 2014). Thus, relative to serotonin, psilocin 
likely leads to lower intracellular Ca2+ levels and, conse-
quently, a lower risk of toxicity (Mody and MacDonald 
1995). In addition, psilocin is only a partial agonist at 
both of these pathways (Rickli et al. 2016) which may also 
limit Ca2+ release. These characteristics raise the possibil-
ity that while the combination of psilocin and an SSRI may 
increase extracellular serotonin levels more than either 
drug alone, competition at 5-HT2AR could lead to less 
intracellular Ca2+ release as a result of reduced serotonin 
binding. If Ca2+ release is limited, the risk of hyperexcit-
ability and subsequent ST may be mitigated. Lastly, it is 
important to note that while the hyperthermia and hyper-
tonicity that occur in severe cases of ST has been pre-
dominantly linked to 5-HT2A R agonism (Francescangeli 
et al. 2019; Haberzettl et al. 2014; Mazzola-Pomietto et al. 
1995; Nisijima et al. 2001), direct and indirect activation 
of other serotonin receptors (e.g., 5-HT2B, 5-HT1A, 5-HT7) 
may also mediate toxicity (Diaz and Maroteaux 2011; 

Erkizia-Santamaría et al. 2022; Nikiforuk 2015). Clarify-
ing the mechanisms by which DDI with psilocybin lead 
to ST requires further examination in prospective studies.

Risk of psychotic and manic symptoms

One post described the effects of psilocybin ingestion in the 
setting of SSRI treatment lasting over a week, with visual 
disturbances and delusional thinking that led to hospitali-
zation. Persistently altered perceptual and cognitive effects 
like this have not been reported in published clinical trials. 
Multiple factors may have contributed to this Redditor’s 
experience. First, their symptoms may have been entirely 
attributable to psilocybin. Psilocybin and other serotoner-
gic psychedelics have psychotomimetic properties that are 
leveraged to model psychotic illness in preclinical research 
(González-Maeso and Sealfon 2009). Despite the lack of 
empirical data in humans, there has been long-standing 
concern that psychedelic use could precipitate psychosis 
(Friesen 2022). Persistent, spontaneous visual perceptual 
disturbances reminiscent of acute psychedelic intoxication in 
particular are suggestive of hallucinogen persisting percep-
tual disorder (HPPD; Hermle et al. 2012), a syndrome with 

Fig. 2   Simplified synapse with SSRI, psilocin (PSI), or 
psilocin + SSRI and two signal transduction pathways activated by 
5-HT2AR to illustrate biased activation by psilocin, but not seroto-
nin. The 5-HT2AR activates many other signal transduction path-
ways, but only inositol trisphosphate (IP3) and phospholipase A 
(PLA) are illustrated here for simplicity. Other 5-HTRs also contrib-
ute (not shown). a. SSRIs bind to the serotonin transporter (SERT), 
block reuptake, and acutely increase 5-HT in the synaptic cleft, lead-
ing to increased 5-HT2AR activation. 5-HT is a full unbiased ago-
nist: activates signal transduction pathways fully and equally. IP3 
increases intracellular Ca2+ levels, contributing to serotonin toxicity. 

b. Psilocin inhibits SERT, increasing extracellular 5-HT levels simi-
larly to an SSRI. Psilocin competes with 5-HT at 5-HT2AR, reduc-
ing the frequency of serotonin binding. Psilocin is a biased agonist 
for 5-HT2AR, preferentially activating PLA and other signal trans-
duction pathways vs IP3-Ca2+, reducing the risk of serotonin toxic-
ity. c. SSRIs + Psilocin bind to SERT, likely increasing 5-HT levels 
more than either drug alone, which is illustrated in the figure by more 
5-HT in the synaptic cleft. Increased 5-HT2AR binding by 5-HT leads 
to increased IP3-Ca2+, but psilocin competes with 5-HT at 5-HT2AR, 
reducing maximal Ca2+ release and reducing the risk of serotonin 
toxicity. Publication and licensing rights obtained from BioRender
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unknown prevalence. Its etiology is also unclear; hypoth-
esized mechanisms include damage to γ-aminobutyric acid 
(GABA) -releasing inhibitory cortical interneurons and 
an imbalance between the inhibitory and excitatory input 
in low-level visual processing (Litjens et al. 2014). The 
details of this Redditor’s experience cannot be determined, 
though their mention of delusions does raise the possibility 
of disturbances not limited to visual perception. Delusional 
thinking is more suggestive of a psychosis, or mania with 
psychotic features. Though SSRI use can be associated with 
the onset of manic symptoms (Tohen et al. 2009), the risk 
of serotonergic psychedelics–alone or in combination with 
SSRIs–precipitating mania is unknown (Gard et al. 2021; 
Morton et al. 2022). To our knowledge, only one published 
case report has described new-onset mania and psychosis 
that developed following ingestion of psilocybin mushrooms 
with concomittant use of a serotonergic antidepressant, ven-
lafaxine (Barber et al. 2022). Other possible explanations 
for this Redditor’s experience include those unrelated to the 
psilocybin-SSRI combination, including another underly-
ing neuropsychiatric illness, use of other substances, acute 
infection, inflammatory dysregulation, or metabolic distur-
bance–all of which can lead to profoundly altered mental 
states including psychosis.

Modulation of the acute subjective psilocybin 
experience

Roughly half of the posts described a reduced acute sub-
jective psychedelic experience with concomittant use of an 
SSRI. This is consistent with recent findings from the sur-
vey study of people who had used psilocybin mushrooms 
and antidepressants by (Gukasyan et al. 2023), and may be 
explained by at least three (non-mutually exclusive) mecha-
nisms. First, SSRI-induced increases in serotonin levels may 
over time lead to downregulation of somatodendritic autore-
ceptors in the raphe nuclei, thereby elevating serotonin levels 
(Gardier et al. 1996). As proposed above, serotonin may 
then compete with psilocin at the 5-HT2AR and reduce its 
binding. Second, chronically increased serotonin levels may 
lead to downregulation of 5-HT2AR and 5-HT1AR recep-
tors themselves, also resulting in decreased frequency of 
psilocin binding (Beasley et al. 1992; Klimek et al. 1994; 
Massou et al. 1997; Meyer et al. 2001; Nelson et al. 1989). 
In line with this hypothesis, a positron emission tomogra-
phy study in 19 people with depression demonstrated that 
treatment with paroxetine for over six weeks was associated 
with down-regulation of cortical 5-HT2A receptors (Meyer 
et al. 2001). Third, molecular and biochemical alterations to 
the signal transduction pathways downstream of 5-HT2AR 
and 5-HT1AR in response to chronically elevated serotonin 
levels could also alter psilocin’s effects (Bymaster et al. 
2002; Kitaichi et al. 2010; Stahl 1998). Whether the reduced 

subjective experience described by redditors is related to 
the often-described phenomenon of SSRI-induced emotional 
blunting (Barnhart et al. 2004; Marazziti et al. 2019; Price 
et al. 2009) is also interesting to consider. One study found 
that ~ 26 days of escitalopram administration in healthy indi-
viduals was associated with reduced reward sensitivity dur-
ing a reinforcement learning task, which could underlie this 
blunting effect (Langley et al. 2023). Further work is needed 
to characterize the modulations of serotonin signaling and 
behavior that may occur with SSRI use and how they may 
impact the psilocybin experience.

Multiple redditors described attempts to compensate for 
a reduced subjective experience by “lemon tekking” mush-
rooms, a process that involves soaking them in a citric acid 
solution. The low pH is thought to (1) extract psilocybin 
from the chitin and other non-psychoactive material in the 
mushroom, (2) facilitate dephosphorylation of psilocybin 
into the active compound, psilocin, and (3) prevent break-
down of psilocin due to oxidation (Casale 1985; Gold 1991). 
Lemon tekking may reduce the time required for gut absorp-
tion and enhance the concentration of psilocin consumed, 
potentially leading to higher peak plasma concentrations of 
psilocin than is possible with consumption of whole mush-
rooms. Redditors reported mixed experiences in terms of 
achieving a desired subjective experience. Whether SSRI-
induced reductions in the subjective psychedelic experience 
can be overcome by administering higher effective dosages 
of psilocybin, and the safety of this approach, is an important 
question for future study.

A significant proportion of posts (39%) described no 
change in intensity in the setting of SSRI use, with 54% 
reporting blunting and 1% reporting intensification. These 
results are only partially consistent with the two-week esci-
talopram pretreatment study discussed above (Becker et al. 
2022), highlighting multiple issues for consideration. First, 
duration of SSRI treatment may be a critical variable. Red-
ditors in our sample likely vary in this regard, with some 
on treatment much longer than two weeks, and may conse-
quently have differential alterations in serotonergic signal-
ing (Artigas et al. 1996; Meyer et al. 2004; Stahl 1998). 
Related, participants in the study by Becker et al. (2022) 
were medically and psychiatrically healthy; it is likely that 
redditors describing SSRI treatment have been diagnosed 
with neuropsychiatric illnesses that may involve baseline 
alterations in the serotonin as well as other neurotransmitter 
systems. People with depression, for example, can demon-
strate abnormal 5-HT2A receptor availability (Bhagwagar 
et al. 2006; Shelton et al. 2009; Steinberg et al. 2019) that 
may normalize with remission of symptoms (Messa et al. 
2003; Steinberg et al. 2019). Lastly, age is another poten-
tially impactful moderator of the subjective psilocybin expe-
rience. Participants in the study by Becker et al. (2022) had 
an average age of 34 (± 10), whereas people ages 18–29 are 
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significantly more likely to use reddit than adults 50 + (Aux-
ier and Anderson 2021). Older age has been associated with 
altered serotonin system function (Kakiuchi et al. 2001) 
including decreased 5-HT2A receptor availability (Moses-
Kolko et al. 2011; Radhakrishnan et al. 2018; Versijpt et al. 
2003), decreased ability of SSRIs to alter 5-HT2A recep-
tor availability (Meyer et al. 2001), and decreased intensity 
of psychedelic effects (Aday et al. 2021). Together, these 
variables may underlie divergent findings, suggesting that 
the often-held belief that SSRIs attenuate acute psychedelic 
effects may be an oversimplification that requires further 
investigation.

A challenge of interpreting our findings is the fact that we 
do not yet understand the impact that modulating the acute 
psychedelic experience has on clinical outcomes. Evidence 
regarding the relationship between intensity and quality of 
the experience and subsequent benefit is mixed (Anderson 
et al. 2020; Griffiths et al. 2006, 2016; Olson 2020; Rotz 
et al. 2023). Recent preclinical work has raised the possi-
bility that psilocybin’s therapeutic effects may not depend 
on the acute subjective experience (Hibicke et al. 2020) 
or 5-HT2A receptor mechanisms (Hesselgrave et al. 2021; 
Moliner et al. 2023; Shao et al. 2021). Enhanced synaptic 
plasticity (Ly et al. 2018; Shao et al. 2021), changes in func-
tional neural connectivity (Preller et al. 2020), reopening 
of the social reward learning critical period (Nardou et al. 
2023), and anti-inflammatory effects (Flanagan and Nichols 
2018) have all been proposed as potential mechanisms of 
action. In one of the few clinical trials that has permitted 
concomittant SSRI therapy (Carhart-Harris et al. 2018), at 
least one participant (patient 2) taking an SSRI had a rela-
tively reduced acute experience but a large antidepressant 
effect (Fig S1 in Carhart-Harris et al. (2018) and personal 
communication with Robin Carhart-Harris). Studies inves-
tigating the role of the psychedelic experience in therapeutic 
effects are underway (see NCT04842045, for example).

Limitations of this study

There are several limitations that are important to highlight. 
First, lack of standardization, verification, and selection 
biases are challenges to social media research in general. 
Redditors may be more likely to post about notable expe-
riences, which could lead to overrepresentation of posts 
regarding negative effects or altered intensity, relative to no 
changes. On the other hand, experiences resulting in severe 
illness or mortality may prevent users from sharing posts 
online, leading to underrepresentation of debilitating or 
life-threatening negative effects. Second, we lack consistent 
information about influential pharmacologic factors includ-
ing the dosages and potencies of the psilocybin mushrooms 
as well as the SSRI dosages and duration of therapy. Third, 
we cannot account for the extra-pharmacologic factors that 

are relevant for understanding responses to a psychedelic, 
including personality traits (Studerus et al. 2012), expec-
tancy (Aday et al. 2022), and interpersonal support dur-
ing the acute experience (Breeksema et al. 2020). Fourth, 
the use of other substances cannot be ruled out and may 
impact psilocybin effects (Bogenschutz et al. 2022). Fifth, 
to increase homogeneity, we did not search for medication 
names used outside the United States, and only focused on 
SSRIs–additional serotonergic and other medications likely 
interact with psilocybin in clinically relevant ways. Although 
we did code mentions of non-SSRI medications also used 
concomitantly with the SSRI and psilocybin mushrooms, 
the small number of these mentions and the range of medi-
cations mentioned do not allow for assessment of potential 
interactions with additional classes. Sixth, it is possible that 
there are meaningful differences between the synthetic psilo-
cybin used in research settings and the psilocybin mush-
rooms accessible in the community–few data are available 
regarding other psychoactive compounds found in mush-
rooms (Dinis-Oliveira 2017). Lastly, we must keep in mind 
that posts typically described single instances of psilocybin 
mushroom ingestion, but we do not know whether Reddi-
tors used repeatedly/frequently and how this may have influ-
enced their experiences. Psilocybin administration leads to 
rapid tachyphylaxis with repeated dosing over hours to days, 
likely due to downregulation of the 5-HT2A receptor (de la 
Fuente Revenga et al. 2022). Although nearly all clinical tri-
als thus far have investigated the effects of a single dose of 
psilocybin, protocols involving multiple administrations will 
likely be explored in the future (Leger and Unterwald 2022). 
Additional work will be needed to understand the potentially 
different interactions between SSRI treatment and repeated 
psilocybin administration.

Conclusions

Although psilocybin is considered to have a strong 
tolerability profile based on preclinical (Rickli et al. 2016) 
and clinical trial data (Ko et al. 2023; Santos et al. 2018), 
our findings based on reports from the community suggest 
that additional work is needed to understand its potentially 
complex interactions with SSRIs. Currently, there are over 
100 registered active or planned trials of psilocybin therapy 
(see Table S3); it is unclear how concomittant SSRI therapy 
will be managed in most of these. Of registered studies, 
4 explicitly state that SSRIs are allowed or required, 35 
do not mention SSRI medications, and 84 either exclude 
SSRIs specifically or exclude all psychotropic medications. 
Systematic evaluation of adverse events, including signs 
and symptoms of ST, as well as thorough documentation of 
subjective characteristics of the psilocybin experience will 
be critical to improve our understanding of these interactions 
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and minimize risks to patients as psychedelic treatments are 
developed.

Supplementary Information  The online version contains supplemen-
tary material available at https://​doi.​org/​10.​1007/​s00213-​024-​06585-x.

Declarations 

Conflicts of interest  Joshua  D. Woolley, MD/PhD is a compensated 
consultant of Alexander Shulgin Research Institute and Gilgamesh 
Pharmaceuticals, has received research support from Filament Health, 
and previously conducted research sponsored by the Usona Institute.
Aoife O’Donovan had received research support from SILO Inc.
Erin E Michalak holds educational grants from Ostuka-Lundbeck.

References

Abadie D, Rousseau V, Logerot S et al (2015) Serotonin syndrome: 
analysis of cases registered in the French pharmacovigilance 
database. J Clin Psychopharmacol 35(4):382

Aday JS, Davis AK, Mitzkovitz CM et al (2021) Predicting reactions to 
psychedelic drugs: a systematic review of states and traits related 
to acute drug effects. ACS Pharmacol Transl Sci 4(2):424–435 
(American Chemical Society)

Aday JS, Heifets BD, Pratscher SD et al (2022) Great Expectations: 
recommendations for improving the methodological rigor of psy-
chedelic clinical trials. Psychopharmacology. https://​doi.​org/​10.​
1007/​s00213-​022-​06123-7

Alvarez E, Perez V, Artigas F (2014) Pharmacology and clinical poten-
tial of vortioxetine in the treatment of major depressive disorder. 
Neuropsychiatr Dis Treat 10:1297–1307

Anderson BT, Danforth A, Daroff PR et al (2020) Psilocybin-assisted 
group therapy for demoralized older long-term AIDS survivor 
men: An open-label safety and feasibility pilot study. EClinical-
Medicine 27:100538 (Elsevier)

Artigas F, Romero L, De Montigny C et al (1996) Acceleration of the 
effect of selected antidepressant drugs in major depression by 
5-HT1A antagonists. Trends Neurosci 19(9):378–383

Auxier B, Anderson M (2021) Social media use in 2021. https://​www.​
pewre​search.​org/​inter​net/​2021/​04/​07/​social-​media-​use-​in-​2021/. 
Accessed 25 July 2023

Bahri S, Mnie-Filali O, Dkhissi-Benyahya O et al (2014) Neuroadapta-
tions of the 5-HT system induced by antidepressant treatments: 
old and new strategies. Addict Addict Disord 1:1–11

Barber G, Nemeroff CB, Siegel S (2022) A case of prolonged mania, 
psychosis, and severe depression after psilocybin use: implica-
tions of increased psychedelic drug availability. Am J Psychiatry 
179(12):892–896

Barnhart WJ, Makela EH, Latocha MJ (2004) SSRI-induced apathy 
syndrome: a clinical review. J Psychiatr Pract 10(3):196–199

Beasley CM, Masica DN, Potvin JH (1992) Fluoxetine: a review of 
receptor and functional effects and their clinical implications. 
Psychopharmacology 107(1):1–10

Becker AM, Holze F, Grandinetti T et al (2022) Acute effects of 
psilocybin after escitalopram or placebo pretreatment in a ran-
domized, double-blind, placebo-controlled, crossover study in 
healthy subjects. Clin Pharmacol Ther 111(4):886–895

Bhagwagar Z, Hinz R, Taylor M et al (2006) Increased 5-HT 2A recep-
tor binding in euthymic, medication-free patients recovered from 
depression: a positron emission study with [11 C]MDL 100,907. 
Am J Psychiatry 163(9):1580–1587

Bickel M, Ditting T, Watz H et al (2005) Severe rhabdomyolysis, acute 
renal failure and posterior encephalopathy after ‘magic mush-
room’ abuse. Eur J Emerg Med 12(6):306–308

Blond BN, Schindler EAD (2023) Case report: Psychedelic-induced 
seizures captured by intracranial electrocorticography. Front 
Neurol 14:1214969

Blough BE, Landavazo A, Decker AM et al (2014) Interaction of 
psychoactive tryptamines with biogenic amine transport-
ers and serotonin receptor subtypes. Psychopharmacology 
231(21):4135–4144

Bogenschutz MP, Forcehimes AA, Pommy JA et al (2015) Psilo-
cybin-assisted treatment for alcohol dependence: a proof-of-
concept study. J Psychopharmacol 29(3):289–299

Bogenschutz MP, Ross S, Bhatt S et al (2022) Percentage of heavy 
drinking days following psilocybin-assisted psychotherapy 
vs placebo in the treatment of adult patients with alcohol 
use disorder: a randomized clinical trial. JAMA Psychiatry 
79(10):953–962

Bonson KR, Buckholtz JW, Murphy DL (1996) Chronic administra-
tion of serotonergic antidepressants attenuates the subjective 
effects of LSD in humans. Neuropsychopharmacology: Off 
Publ Am Coll Neuropsychopharmacol 14(6):425–436

Borowiak KS, Ciechanowski K, Waloszczyk P (1998) Psilocybin 
mushroom (Psilocybe semilanceata) intoxication with myocar-
dial infarction. J Toxicol Clin Toxicol 36(1–2):47–49

Boyer EW, Shannon M (2005) The serotonin syndrome. N Engl J 
Med 352(11):1112–1120 (Massachusetts Medical Society)

Breeksema JJ, Niemeijer AR, Krediet E et al (2020) Psychedelic 
treatments for psychiatric disorders: a systematic review and 
thematic synthesis of patient experiences in qualitative studies. 
CNS Drugs 34(9):925–946

Bymaster FP, Zhang W, Carter PA et al (2002) Fluoxetine, but not 
other selective serotonin uptake inhibitors, increases norepi-
nephrine and dopamine extracellular levels in prefrontal cor-
tex. Psychopharmacology 160(4):353–361

Carbonaro TM, Bradstreet MP, Barrett FS et al (2016) Survey study 
of challenging experiences after ingesting psilocybin mush-
rooms: acute and enduring positive and negative consequences. 
J Psychopharmacol (Oxford, England) 30(12):1268–1278

Carhart-Harris RL, Bolstridge M, Rucker J et al (2016) Psilocybin 
with psychological support for treatment-resistant depression: 
an open-label feasibility study. Lancet Psychiatry 3(7):619–627

Carhart-Harris RL, Bolstridge M, Day CMJ et al (2018) Psilocybin 
with psychological support for treatment-resistant depression: 
six-month follow-up. Psychopharmacology 235(2):399–408

Casale JF (1985) An aqueous-organic extraction method for the iso-
lation and identification of psilocin from hallucinogenic mush-
rooms. J Forensic Sci 30(1):247–250

Chary M, Genes N, Giraud-Carrier C et al (2017) Epidemiology 
from tweets: estimating misuse of prescription opioids in the 
USA from social media. J Med Toxicol 13(4):278–286

Cosci F, Chouinard G (2020) Acute and persistent withdrawal syn-
dromes following discontinuation of psychotropic medications. 
Psychother Psychosom 89(5):283–306

Culbertson VL, Rahman SE, Bosen GC et al (2018) Implications of 
off-target serotoninergic drug activity: an analysis of serotonin 
syndrome reports using a systematic bioinformatics approach. 
Pharmacotherapy 38(9):888–898

Davis AK, Barrett FS, May DG et al (2020) Effects of psilocybin-
assisted therapy on major depressive disorder: a randomized 
clinical trial. JAMA Psychiatry. https://​doi.​org/​10.​1001/​jamap​
sychi​atry.​2020.​3285

de la Fuente Revenga M, Jaster AM, McGinn J et al (2022) Toler-
ance and cross-tolerance among psychedelic and nonpsyche-
delic 5-HT2A receptor agonists in mice. ACS Chem Neurosci 
13(16):2436–2448 (American Chemical Society)

https://doi.org/10.1007/s00213-024-06585-x
https://doi.org/10.1007/s00213-022-06123-7
https://doi.org/10.1007/s00213-022-06123-7
https://www.pewresearch.org/internet/2021/04/07/social-media-use-in-2021/
https://www.pewresearch.org/internet/2021/04/07/social-media-use-in-2021/
https://doi.org/10.1001/jamapsychiatry.2020.3285
https://doi.org/10.1001/jamapsychiatry.2020.3285


	 Psychopharmacology

de Montigny C, Chaput Y, Blier P (1990) Modification of seroton-
ergic neuron properties by long-term treatment with serotonin 
reuptake blockers. J Clin Psychiatry 51:4–8 (US: Physicians 
Postgraduate Press)

Dean B (2021) Reddit user and growth stats (Updated Oct 2021). 
https://​backl​inko.​com/​reddit-​users. Accessed 21 Dec 2022

Diaz SL, Maroteaux L (2011) Implication of 5-HT2B receptors in the 
serotonin syndrome. Neuropharmacology 61(3):495–502 (Sero-
tonin: The New Wave)

Dinis-Oliveira RJ (2017) Metabolism of psilocybin and psilocin: 
clinical and forensic toxicological relevance. Drug Metab Rev 
49(1):84–91 (Taylor & Francis)

dos Santos RG, Hallak JEC (2020) Therapeutic use of serotoninergic 
hallucinogens: a review of the evidence and of the biological and 
psychological mechanisms. Neurosci Biobehav Rev 108:423–434

dos Santos RG, Bouso JC, Alcázar-Córcoles MÁ et al (2018) Effi-
cacy, tolerability, and safety of serotonergic psychedelics for the 
management of mood, anxiety, and substance-use disorders: a 
systematic review of systematic reviews. Expert Rev Clin Phar-
macol 11(9):889–902

Dunkley EJC, Isbister GK, Sibbritt D et al (2003) The Hunter Serotonin 
Toxicity Criteria: simple and accurate diagnostic decision rules 
for serotonin toxicity. QJM: Int J Med 96(9):635–642

Erkizia-Santamaría I, Alles-Pascual R, Horrillo I et al (2022) Serotonin 
5-HT2A, 5-HT2c and 5-HT1A receptor involvement in the acute 
effects of psilocybin in mice. In vitro pharmacological profile 
and modulation of thermoregulation and head-twich response. 
Biomed Pharmacother 154:113612

Fiorella D, Helsley S, Rabin RA et al (1996) Potentiation of LSD-
induced stimulus control by fluoxetine in the rat. Life Sci 
59(18):PL283–PL287

Flanagan TW, Nichols CD (2018) Psychedelics as anti-inflammatory 
agents. Int Rev Psychiatry 30(4):363–375

Fleiss JL (1971) Measuring nominal scale agreement among many 
raters. Psychol Bull 76:378–382 (US: American Psychological 
Association)

Fornaro M, Cattaneo CI, De Berardis D et al (2023) Antidepressant 
discontinuation syndrome: a state-of-the-art clinical review. Eur 
Neuropsychopharmacol 66:1–10

Francescangeli J, Karamchandani K, Powell M et al (2019) The seroto-
nin syndrome: from molecular mechanisms to clinical practice. 
Int J Mol Sci 20(9):2288

Freedman DX, Gottlieb R, Lovell RA (1970) Psychotomimetic drugs 
and brain 5-hydroxytryptamine metabolism. Biochem Pharmacol 
19:1181–1188

Friesen P (2022) Psychosis and psychedelics: Historical entanglements 
and contemporary contrasts. Transcult Psychiatry 59(5):592–609

Galvão-Coelho NL, Marx W, Gonzalez M et al (2021) Classic seroton-
ergic psychedelics for mood and depressive symptoms: a meta-
analysis of mood disorder patients and healthy participants. Psy-
chopharmacology. https://​doi.​org/​10.​1007/​s00213-​020-​05719-1

Gard DE, Pleet MM, Bradley ER et al (2021) Evaluating the risk of 
psilocybin for the treatment of bipolar depression: a review of 
the research literature and published case studies. J Affect Disord 
Rep 6:100240

Gardier A, Malagié I, Trillat A et al (1996) Role of 5-HT1A autorecep-
tors in the mechanism of action of serotoninergic antidepressant 
drugs: recent findings from in vivo microdialysis studies. Fun-
dam Clin Pharmacol 10(1):16–27

Gillman PK (2004) The spectrum concept of serotonin toxicity. Pain 
Med 5(2):231–232

Gold CB (1991) The mushroom entheogen - The measure of the mush-
room. In: Psychedelic Monographs and Essays, p. 5. http://​en.​
psilo​sophy.​info/​the_​mushr​oom_​enthe​ogen_​the_​measu​re_​of_​the_​
mushr​oom.​html. Accessed 12 Jan 2023

González-Maeso J, Sealfon SC (2009) Psychedelics and schizophrenia. 
Trends Neurosci 32(4):225–232

Goodwin GM, Aaronson ST, Alvarez O et al (2022) Single-dose psilo-
cybin for a treatment-resistant episode of major depression. N 
Engl J Med 387(18):1637–1648 (Massachusetts Medical Society)

Goodwin GM, Croal M, Feifel D et al (2023) Psilocybin for treat-
ment resistant depression in patients taking a concomitant 
SSRI medication. Neuropsychopharmacology. https://​doi.​org/​
10.​1038/​s41386-​023-​01648-7

Graves RL, Perrone J, Al-Garadi MA et al (2022) Thematic analysis 
of Reddit content about buprenorphine-naloxone using man-
ual annotation and natural language processing techniques. J 
Addict Med 16(4):454

Griffiths RR, Richards WA, McCann U et al (2006) Psilocybin can 
occasion mystical-type experiences having substantial and sus-
tained personal meaning and spiritual significance. Psychop-
harmacology 187(3):268–283

Griffiths RR, Johnson MW, Richards WA et al (2011) Psilocybin 
occasioned mystical-type experiences: immediate and persist-
ing dose-related effects. Psychopharmacology 218(4):649–665

Griffiths RR, Johnson MW, Carducci MA et al (2016) Psilocybin 
produces substantial and sustained decreases in depression and 
anxiety in patients with life-threatening cancer: a randomized 
double-blind trial. J Psychopharmacol (Oxford, England) 
30(12):1181–1197

Gukasyan N, Griffiths R, Yaden D et al (2023) Attenuation of psil-
ocybin mushroom effects during and after SSRI-SNRI anti-
depressant use. J Psychopharmacol. https://​doi.​org/​10.​1177/​
02698​81123​11799​10

Gumpper RH, Fay JF, Roth BL (2022) Molecular insights into the 
regulation of constitutive activity by RNA editing of 5HT2C 
serotonin receptors. Cell Rep 40(7):111211

Haberzettl R, Fink H, Bert B (2014) Role of 5-HT1A- and 5-HT2A 
receptors for the murine model of the serotonin syndrome. J 
Pharmacol Toxicol Methods 70(2):129–133

Hermle L, Simon M, Ruchsow M et al (2012) Hallucinogen-per-
sisting perception disorder. Ther Adv Psychopharmacol 
2(5):199–205

Hesselgrave N, Troppoli TA, Wulff AB, Thompson SM (2021) Har-
nessing psilocybin: antidepressant-like behavioral and synaptic 
actions of psilocybin are independent of 5-HT2R activation in 
mice. Proc Natl Acad Sci USA 118(17). https://​doi.​org/​10.​1073/​
pnas.​20224​89118

Hibicke M, Landry AN, Kramer HM, Talman ZK, Nichols CD (2020) 
Psychedelics but not ketamine produce persistent antidepres-
sant-like effects in a rodent experimental system for the study of 
depression. ACS Chem Neurosci 11(6):864–871. https://​doi.​org/​
10.​1021/​acsch​emneu​ro.​9b004​93 

Hsieh H-F, Shannon SE (2005) Three approaches to qualitative content 
analysis. Qual Health Res 15(9):1277–1288

Johnson M, Richards W, Griffiths R (2008) Human hallucinogen 
research: guidelines for safety. J Psychopharmacol (Oxford, 
England) 22(6):603–620

Johnson MW, Garcia-Romeu A, Cosimano MP et al (2014) Pilot study 
of the 5-HT2AR agonist psilocybin in the treatment of tobacco 
addiction. J Psychopharmacol 28(11):983–992

Kakiuchi T, Tsukada H, Fukumoto D et al (2001) Effects of aging on 
serotonin transporter availability and its response to fluvoxamine 
in the living brain: PET study with [11C](+)McN5652 and [11C] 
(-)McN5652 in conscious monkeys. Synapse 40(3):170–179

Kitaichi Y, Inoue T, Nakagawa S et al (2010) Sertraline increases extra-
cellular levels not only of serotonin, but also of dopamine in 
the nucleus accumbens and striatum of rats. Eur J Pharmacol 
647(1):90–96

Klimek V, Zak-Knapik J, Mackowiak M (1994) Effects of repeated 
treatment with fluoxetine and citalopram, 5-HT uptake inhibitors, 

https://backlinko.com/reddit-users
https://doi.org/10.1007/s00213-020-05719-1
http://en.psilosophy.info/the_mushroom_entheogen_the_measure_of_the_mushroom.html
http://en.psilosophy.info/the_mushroom_entheogen_the_measure_of_the_mushroom.html
http://en.psilosophy.info/the_mushroom_entheogen_the_measure_of_the_mushroom.html
https://doi.org/10.1038/s41386-023-01648-7
https://doi.org/10.1038/s41386-023-01648-7
https://doi.org/10.1177/02698811231179910
https://doi.org/10.1177/02698811231179910
https://doi.org/10.1073/pnas.2022489118
https://doi.org/10.1073/pnas.2022489118
https://doi.org/10.1021/acschemneuro.9b00493
https://doi.org/10.1021/acschemneuro.9b00493


Psychopharmacology	

on 5-HT1A and 5-HT2 receptors in the rat brain. J Psychiatry 
Neurosci: JPN 19(1):63–67

Ko K, Kopra EI, Cleare AJ et al (2023) Psychedelic therapy for depres-
sive symptoms: a systematic review and meta-analysis. J Affect 
Disord 322:194–204

Kolb P, Kenakin T, Alexander SPH et al (2022) Community guide-
lines for GPCR ligand bias: IUPHAR review 32. Br J Pharmacol 
179(14):3651–3674

Kopra EI, Ferris JA, Winstock AR et al (2023) Investigation of 
self-treatment with lysergic acid diethylamide and psilocybin 
mushrooms: Findings from the Global Drug Survey 2020. J 
Psychopharmacol 37(7):733–748 (SAGE Publications Ltd 
STM: 02698811231158245)

Kozell LB, Eshleman AJ, Swanson TL et al (2023) Pharmacologic 
activity of substituted tryptamines at 5-Hydroxytryptamine 
(5-HT) 2A receptor (5-HT 2A R), 5-HT 2C R, 5-HT 1A R, and 
serotonin transporter. J Pharmacol Exp Ther 385(1):62–75

Langley C, Armand S, Luo Q et al (2023) Chronic escitalopram in 
healthy volunteers has specific effects on reinforcement sen-
sitivity: a double-blind, placebo-controlled semi-randomised 
study. Neuropsychopharmacology 48(4):664–670

Leger RF, Unterwald EM (2022) Assessing the effects of methodo-
logical differences on outcomes in the use of psychedelics in 
the treatment of anxiety and depressive disorders: a systematic 
review and meta-analysis. J Psychopharmacol 36(1):20–30

Leonard JB, Anderson B, Klein-Schwartz W (2018) Does getting 
high hurt? Characterization of cases of LSD and psilocybin-
containing mushroom exposures to national poison centers 
between 2000 and 2016. J Psychopharmacol 32(12):1286–1294 
(SAGE Publications Ltd STM)

Litjens RPW, Brunt TM, Alderliefste G-J et al (2014) Hallucinogen 
persisting perception disorder and the serotonergic system: a 
comprehensive review including new MDMA-related clinical 
cases. Eur Neuropsychopharmacol: J Eur Coll Neuropsychop-
harmacol 24(8):1309–1323

Lou J-S (2020) Chapter Nine - Placebo responses in Parkinson’s 
disease. In: Witek NP, Goetz CG, Stebbins GT (eds) Interna-
tional Review of Neurobiology. Placebo Effects in Neurologic 
Disease. Academic Press, pp 187–211. https://​www.​scien​cedir​
ect.​com/​scien​ce/​artic​le/​pii/​S0074​77422​03006​23. Accessed 3 
Oct 2022

Ly C, Greb AC, Cameron LP et al (2018) Psychedelics promote struc-
tural and functional neural plasticity. Cell Rep 23(11):3170–3182

Madsen MK, Fisher PM, Burmester D et  al (2019) Psychedelic 
effects of psilocybin correlate with serotonin 2A receptor occu-
pancy and plasma psilocin levels. Neuropsychopharmacology 
44(7):1328–1334

Malcolm B, Thomas K (2021) Serotonin toxicity of serotonergic 
psychedelics. Psychopharmacology. https://​doi.​org/​10.​1007/​
s00213-​021-​05876-x

Marazziti D, Mucci F, Tripodi B et al (2019) Emotional blunting, 
cognitive impairment, bone fractures, and bleeding as possible 
side effects of long-term use of SSRIs. Clin Neuropsychiatry 
16(2):75–85

Markel H, Lee A, Holmes RD et al (1994) LSD flashback syndrome 
exacerbated by selective serotonin reuptake inhibitor antidepres-
sants in adolescents. J Pediatr 125(5, Part 1):817–819

Massou JM, Trichard C, Attar-Levy D et al (1997) Frontal 5-HT 2A 
receptors studied in depressive patients during chronic treatment 
by selective serotonin reuptake inhibitors. Psychopharmacology 
133(1):99–101

Mazzola-Pomietto P, Aulakh CS, Wozniak KM et al (1995) Evidence 
that 1-(2,5-dimethoxy-4-iodophenyl)-2-aminopropane (DOI)-
induced hyperthermia in rats is mediated by stimulation of 
5-HT2A receptors. Psychopharmacology 117(2):193–199

Messa C, Colombo C, Moresco RM et al (2003) 5-HT2A receptor bind-
ing is reduced in drug-naive and unchanged in SSRI-responder 
depressed patients compared to healthy controls: a PET study. 
Psychopharmacology 167(1):72–78

Meyer JH, Kapur S, Eisfeld B et al (2001) The effect of paroxetine on 
5-HT2A receptors in depression: an [18F]Setoperone PET imag-
ing study. Am J Psychiatry 158(1):78–85 (American Psychiatric 
Publishing)

Meyer JH, Wilson AA, Sagrati S et al (2004) Serotonin transporter 
occupancy of five selective serotonin reuptake inhibitors at dif-
ferent doses: an [11C]DASB positron emission tomography 
study. Am J Psychiatry 161(5):826–835 (American Psychiatric 
Publishing)

Mody I, MacDonald JF (1995) NMDA receptor-dependent excitotoxic-
ity: the role of intracellular Ca2+ release. Trends Pharmacol Sci 
16(10):356–359

Moliner R, Girych M, Brunello CA et al (2023) Psychedelics promote 
plasticity by directly binding to BDNF receptor TrkB. Nat Neu-
rosci 26(6):1032–1041 (Nature Publishing Group)

Moreno FA, Wiegand CB, Taitano EK et al (2006) Safety, tolerability, 
and efficacy of psilocybin in 9 patients with obsessive-compul-
sive disorder. J Clin Psychiatry 67(11):1735–1740

Morton E, Sakai K, Ashtari A, Pleet M, Michalak EE, Woolley J (2022) 
Risks and benefits of psilocybin use in people with bipolar disor-
der: an international web-based survey on experiences of ‘magic 
mushroom’ consumption. J Psychopharmacol 37(1):49–60. 
https://​doi.​org/​10.​1177/​02698​81122​11319​97 ‌

Moses-Kolko EL, Price JC, Shah N et al (2011) Age, sex, and repro-
ductive hormone effects on brain Serotonin-1A and Serotonin-2A 
receptor binding in a healthy population. Neuropsychopharma-
cology 36(13):2729–2740

Nardou R, Sawyer E, Song YJ et  al (2023) Psychedelics reopen 
the social reward learning critical period. Nature Publishing 
Group, Nature pp 1–9

Nayak SM, Gukasyan N, Barrett FS et al (2021) Classic psychedelic 
coadministration with lithium, but not lamotrigine, is associ-
ated with seizures: an analysis of online psychedelic experience 
reports. Pharmacopsychiatry 54(5):240–245 (Georg Thieme 
Verlag KG)

Nelson BK, Brightwell WS, Robertson SK et al (1989) Behavioral 
teratology investigation of 1-butanol in rats. Neurotoxicol Teratol 
11(3):313–315

Nichols DE (2004) Hallucinogens. Pharmacol Ther 101(2):131–181
Nichols DE (2016) Psychedelics. Pharmacol Rev 68(2):264–355
Nichols DE, Walter H (2021) The history of psychedelics in psychiatry. 

Pharmacopsychiatry 54(04):151–166
Nikiforuk A (2015) Targeting the serotonin 5-HT7 receptor in the 

search for treatments for CNS disorders: rationale and progress 
to date. CNS Drugs 29(4):265–275

Nisijima K, Yoshino T, Yui K et al (2001) Potent serotonin (5-HT)2A 
receptor antagonists completely prevent the development of 
hyperthermia in an animal model of the 5-HT syndrome. Brain 
Res 890(1):23–31

Olson DE (2020) The subjective effects of psychedelics may not be 
necessary for their enduring therapeutic effects. ACS Pharmacol 
Transl Sci. https://​doi.​org/​10.​1021/​acspt​sci.​0c001​92. (American 
Chemical Society)

Pokorny T, Preller KH, Kraehenmann R et al (2016) Modulatory 
effect of the 5-HT1A agonist buspirone and the mixed non-
hallucinogenic 5-HT1A/2A agonist ergotamine on psilocybin-
induced psychedelic experience. Eur Neuropsychopharmacol 
26(4):756–766

Prakash S, Belani P, Trivedi A (2014) Headache as a presenting feature 
in patients with serotonin syndrome: a case series. Cephalalgia 
34(2):148–153

https://www.sciencedirect.com/science/article/pii/S0074774220300623
https://www.sciencedirect.com/science/article/pii/S0074774220300623
https://doi.org/10.1007/s00213-021-05876-x
https://doi.org/10.1007/s00213-021-05876-x
https://doi.org/10.1177/02698811221131997
https://doi.org/10.1021/acsptsci.0c00192


	 Psychopharmacology

Prakash S, Rathore C, Rana K et al (2021) Fatal serotonin syndrome: 
a systematic review of 56 cases in the literature. Clin Toxicol 
59(2):89–100 (Taylor & Francis)

Preller KH, Duerler P, Burt JB et al (2020) Psilocybin induces time-
dependent changes in global functional connectivity. Biol Psy-
chiatry 88(2):197–207 (Elsevier)

Price J, Cole V, Goodwin GM (2009) Emotional side-effects of selec-
tive serotonin reuptake inhibitors: qualitative study. Br J Psy-
chiatry 195(3):211–217

Radhakrishnan R, Nabulsi N, Gaiser E et al (2018) Age-related change 
in 5-HT 6 receptor availability in healthy male volunteers meas-
ured with 11 C-GSK215083 PET. J Nucl Med 59(9):1445–1450

Renoir T (2013) Selective serotonin reuptake inhibitor antidepressant 
treatment discontinuation syndrome: a review of the clinical evi-
dence and the possible mechanisms involved. Front Pharmacol 
4:45

Rhidenour KB, Blackburn K, Barrett AK et al (2022) Mediating medi-
cal marijuana: exploring how veterans discuss their stigmatized 
substance use on Reddit. Health Commun 37(10):1305–1315

Rickli A, Moning OD, Hoener MC et al (2016) Receptor interaction 
profiles of novel psychoactive tryptamines compared with clas-
sic hallucinogens. Eur Neuropsychopharmacol: J Eur Coll Neu-
ropsychopharmacol 26(8):1327–1337

Romeo B, Karila L, Martelli C et al (2020) Efficacy of psychedelic 
treatments on depressive symptoms: a meta-analysis. J Psychop-
harmacol 34(10):1079–1085 (SAGE Publications Ltd STM)

Rotz R von, Schindowski EM, Jungwirth J et al (2023) Single-dose 
psilocybin-assisted therapy in major depressive disorder: a pla-
cebo-controlled, double-blind, randomised clinical trial. eClini-
calMedicine, Elsevier, p 56

Safarishahrbijari A, Osgood N (2018) Social media surveillance 
improves outbreak projection via transmission models (preprint)

Schindler EAD (2022) Psychedelics as preventive treatment in 
headache and chronic pain disorders. Neuropharmacology 
215:109166

Schindler EAD, Sewell RA, Gottschalk CH et al (2021) Exploratory 
controlled study of the migraine-suppressing effects of psilocy-
bin. Neurotherapeutics 18(1):534–543

Shao L-X, Liao C, Gregg I et al (2021) Psilocybin induces rapid and 
persistent growth of dendritic spines in frontal cortex in vivo. 
Neuron 109(16):2535-2544.e4

Shelton JT, Elliott EM, Hill BD et al (2009) A comparison of labora-
tory and clinical working memory tests and their prediction of 
fluid intelligence. Intelligence 37(3):283–293

Stahl SM (1998) Mechanism of action of serotonin selective reuptake 
inhibitors: Serotonin receptors and pathways mediate therapeutic 
effects and side effects. J Affect Disord 51(3):215–235

Steinberg LJ, Underwood MD, Bakalian MJ et al (2019) 5-HT 1A 
receptor, 5-HT 2A receptor and serotonin transporter binding in 
the human auditory cortex in depression. J Psychiatry Neurosci 
44(5):294–302

Stenbæk DS, Madsen MK, Ozenne B et al (2021) Brain serotonin 2A 
receptor binding predicts subjective temporal and mystical effects 
of psilocybin in healthy humans. J Psychopharmacol 35(4):459–
468 (SAGE Publications Ltd STM)

Studerus E, Gamma A, Vollenweider FX (2010) Psychometric Evalua-
tion of the Altered States of Consciousness Rating Scale (OAV). 
PLOS ONE 5(8):e12412

Studerus E, Gamma A, Kometer M et al (2012) Prediction of psilo-
cybin response in healthy volunteers. PLOS ONE 7(2):e30800

Suzuki K (2016) Three cases of acute serotonin syndrome due to psilo-
cybin mushroom poisoning. 29(1):33–35

Tamam L, Ozpoyraz N (2002) Selective serotonin reuptake inhibitor 
discontinuation syndrome: a review. Adv Ther 19:17–26

Tiscione NB, Miller MI (2006) Psilocin identified in a DUID investiga-
tion. J Anal Toxicol 30(5):342–345

Tohen M, Frank E, Bowden CL et al (2009) The International Society 
for Bipolar Disorders (ISBD) Task Force report on the nomencla-
ture of course and outcome in bipolar disorders. Bipolar Disord 
11(5):453–473

Vaismoradi M, Jones J, Turunen H et al (2016) Theme development in 
qualitative content analysis and thematic analysis. J Nurs Educ 
Pract 6(5):100

Versijpt J, Van Laere KJ, Dumont F et  al (2003) Imaging of the 
5-HT2A system: age-, gender-, and Alzheimer’s disease-related 
findings. Neurobiol Aging 24(4):553–561

Vollenweider FX, Vollenweider-Scherpenhuyzen MF, Bäbler A 
et  al (1998) Psilocybin induces schizophrenia-like psycho-
sis in humans via a serotonin-2 agonist action. Neuroreport 
9(17):3897–3902

Wojtas A, Bysiek A, Wawrzczak-Bargiela A et al (2022) Effect of 
psilocybin and ketamine on brain neurotransmitters, glutamate 
receptors, DNA and rat behavior. Int J Mol Sci 23(12):6713

Yockey A, King K (2021) Use of psilocybin (“mushrooms”) among US 
adults: 2015–2018. J Psychedelic Stud 5(1):17–21 (Akadémiai 
Kiadó)

Zhou L, Bohn LM (2014) Functional selectivity of GPCR signaling in 
animals. Curr Opin Cell Biol 27:102–108

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds 
exclusive rights to this article under a publishing agreement with the 
author(s) or other rightsholder(s); author self-archiving of the accepted 
manuscript version of this article is solely governed by the terms of 
such publishing agreement and applicable law.


	Content analysis of Reddit posts about coadministration of selective serotonin reuptake inhibitors and psilocybin mushrooms
	Abstract
	Rationale 
	Objectives 
	Methods 
	Results 
	Conclusions 

	Introduction
	Methods
	Data collection and determination of eligible posts
	Qualitative data analysis

	Results
	Sample
	Domain 1: Negative effects
	Domain 2: Change in subjective experience

	Discussion
	Risk of ST
	Risk of psychotic and manic symptoms
	Modulation of the acute subjective psilocybin experience
	Limitations of this study
	Conclusions

	References




