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I n 2020, more than 20 million 
adults and 4 million adolescents 
in the United States had at least 
one major depressive episode.1 
Depression is a common yet 

serious mood disorder that negatively affects 
the way an individual feels, thinks, and acts. 
Depression, or major depressive disorder, is 
diagnosed after an individual experiences a 
2-week period of depressed mood or loses 
interest or pleasure in daily activities along 
with additional symptoms such as changes 
in weight or sleep, fatigue, psychomotor 
agitation, feelings of worthlessness or guilt, 
decreased concentration, or thoughts of 
death or suicide.2 It can lead to a variety of 
emotional and physical problems and can 
decrease a person’s ability to function at 
home and work.

The American Psychiatry Association 
2019 guidelines recommend psychotherapy 
as the first-line treatment for mild to 
moderate depression with supplementation 
from pharmacotherapy as needed for 
successful treatment.3 Current Food & Drug 
Administration-approved pharmacotherapy 
for depression in adults includes tricyclic 
antidepressants, monoamine oxidase 
inhibitors, selective serotonin reuptake 
inhibitors (SSRI), selective serotonin/
norepinephrine reuptake inhibitors, and 
other options with unique mechanisms 
(Table 1). Unfortunately, traditional 
antidepressants are often limited by adverse 
effects, efficacy for only a subset of patients 
with depression, and poor adherence. It 
is common for patients to trial several 
antidepressant medications before finding 
benefit with limited adverse effects. As many 
as 50% of patients receive only a partial 
response while an additional 30% may be 
treatment resistant.4 Additionally, the onset 
of action for antidepressants ranges from 
6 to 12 weeks which can be discouraging 
for patients who are eager for symptom 
relief; this often results in medications being 

discontinued before their full benefits would 
be seen.5,6

The variability in effectiveness of current 
antidepressant medications is rooted in the 
deficit of knowledge of the pathophysiology 
of depression with a multitude of theories 
available based upon current treatment 
options. The most common monoamine 
theory explains depression as resulting 
from lower synaptic concentration of 
serotonin, norepinephrine, and dopamine, 
as the use of reserpine (a monoamine-
depleting agent) causes depression 
symptoms.7 However, this theory does not 
explain the therapeutic lag associated with 
reuptake inhibitor antidepressants or how 

alternative depression pharmacotherapies 
act by other mechanisms. Other theories 
explore the possibility of changes in 
receptor density affecting neurotransmitter 
levels; downregulation of brain-derived 
neurotrophic factor (BDNF) which plays 
a role in synaptic plasticity and neuron 
survival; shrinkage of the hippocampus; and 
abnormalities in the hypothalamic-pituitary-
adrenal (HPA) axis. Antidepressants reverse 
these effects after long-term treatment due 
to the chronic activation of monoamine 
receptors which induces BDNF production 
and downregulation of the HPA axis.7 With 
limitations of current depression treatment 
practices, exploring alternative options is 

TABLE 1.  Select FDA-Approved Pharmacotherapies for Major Depressive Disorder in 
Adults3

Category Drug Class Generic Names

First-Generation

Tricyclic Antidepressants (TCAs)

Amitriptyline
Doxepin
Imipramine
Nortriptyline

Monoamine Oxidase Inhibitors (MAOIs)

Isocarboxazid
Phenelzine
Selegiline
Tranylcypromine

Second-Generation

Atypical Antidepressants
Bupropion
Mirtazapine

Selective Serotonin Re-Uptake Inhibitors (SSRIs) 

Citalopram
Escitalopram
Fluoxetine
Paroxetine
Sertraline

N-methyl-D-aspartate (NMDA) Receptor Antagonist Esketamine

Selective Serotonin/Norepinephrine Re-uptake 
Inhibitors (SNRIs)

Desvenlafaxine
Duloxetine
Levomilnacipran
Venlafaxine

Serotonergic Modulators

Nefazodone
Trazadone
Vilazodone
Vortioxetine
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imperative. One exploratory option includes 
psychedelics like psilocybin which have 
garnered interest in the research community 
as a possible therapeutic alternative. The 
objective of this article is to review the 
proposed mechanism of action, evidence, 
and clinical applications of psilocybin for 
treatment-resistant depression.

Pharmacologic Basis for 
Psilocybin

Psilocybin is a natural product 
containing tryptamine derived from certain 
species of mushrooms.8 Historically, it 
has been used as a hallucinogen to induce 
altered states of consciousness and provide 
euphoria. For this reason, it was classified as 
a Schedule I substance in 1970 under the 
Controlled Substances Act, meaning any 
use and research of psilocybin’s mechanism 
of action and potential therapeutic use in 
mental health disorders was stringently 
regulated and almost impossible.8 However, 
the difficulty in treating mental illness has 
led to a resurgent interest in psychedelic 
research during the past decade, including 
substances such as psilocybin, lysergic acid 
diethylamide (LSD), and ketamine for 
various mood disorders. This resurgence of 
interest in psychedelic research is targeting 
mental health disorders, and recent 
psilocybin research has examined use for 
treatment-resistant depression.9 

Psilocybin is structurally related to 
serotonin and exerts effects on 5-HT2A 
receptors in the prefrontal cortex.8 
Specifically, it activates neurons within the 
prefrontal cortex leading to altered cortical 
signaling. Multiple studies have shown a 
reduction in amygdala activity and changes 
in functional connectivity via neuroimaging 
observations after the use of psilocybin 
in major depressive disorder (MDD) and 
healthy patients.10 These neurons affect 
perception and preconceived assumptions, 
potentially allowing a person to adapt 
and develop new insights or outlooks. In 
comparison, traditional antidepressants 
modulate the serotonin balance whereas 
psilocybin may alter brain structure leading 
to the potential to tackle treatment-resistant 
mental health disorders.8 Moreover, only 
a small amount of psilocybin is renally 
excreted when used; therefore, dose 
adjustments are not required for people with 
any renal impairment.11

Preliminary Clinical Research 
Findings 

Although psilocybin has the potential 
to alter neurons positively and may be of 
use in mental health disorders, we still 
lack evidence for its safety and efficacy. A 
2016 open-label feasibility study found 
that psilocybin reduced Quick Inventory 
of Depressive Symptomatology (QIDS) 
scores one week (mean QIDS difference 
−11.8, 95% CI: −9.15 - −14.35, p = 0.002) 
after treatment lasting until three months 
(mean QIDS difference −9.2, 95% CI: 
−5.69 - −12.71, p = 0.003) after treatment 
while producing only transient side effects 
such as headache, nausea, and anxiety.12 At 
six months similar statistically significant 
reductions in QIDS scores were found.13 
Davis et al. studied the effects of psilocybin 
in MDD over a four-week period.4 
Twenty-four participants received 20 mg of 
psilocybin at their first visit and 30 mg of 
psilocybin at the second visit supplemented 
by psychotherapy. The primary outcome was 
the change in GRID-Hamilton Depression 
Rating Scale (GRID-HAMD) score from 
baseline to post-intervention week one 
and week four. Seventeen of twenty-four 
(71%) participants had an improvement of 
greater than 50% in their GRID-HAMD 
score at week one (Cohen d = 2.3; 95% CI: 
1.5-3.1, p <0.001) and week four (Cohen 
d = 2.3; 95% CI: 1.5-3.1, p <0.001) while 
13 of 24 (54%) met criteria for remission. 
A 12 month follow-up found these results 
persisted after the second dose at 12 
months with remission rates of up to 75% 
without serious adverse events.14 This study 
demonstrated a quick onset for relief of 
depression symptoms while also producing 
lasting effects that persisted weeks after 
receiving psilocybin.

A six-week phase two randomized 
control trial compared the safety and 
efficacy of psilocybin and escitalopram for 
longstanding, moderate-to-severe major 
depressive disorder.15 The first group (n = 
30) was given two 25 mg doses of psilocybin 
three weeks apart plus a daily placebo pill. 
The participants in the second group (n = 
29) were given two separate doses of 1 mg 
of psilocybin three weeks apart plus daily 
escitalopram 20 mg. The primary clinical 
outcome of the trial was the change from 
baseline in scores on the Quick Inventory 
of Depressive Symptomatology-Self-Report 

(QIDS-SR-16) after six weeks. Scores range 
from 0 to 27 with higher scores indicating 
more severe depression. The mean (± 
standard deviation) change from baseline 
in the score on the QIDS-SR-16 at week 
6 was −8.0 (±1.0) in the psilocybin group 
and −6.0 (±1.0) in the escitalopram group 
(95% CI: -5.0-0.9, p = 0.17). Furthermore, 
the secondary outcomes demonstrated 
that psilocybin had resulted in a higher 
response rate on the QIDS-SR-16 (70% 
response with psilocybin versus 48% 
response with escitalopram) and remission 
rate (57% remission with psilocybin versus 
28% remission with escitalopram). The 
psilocybin group reported improvements 
in perceived intense emotion, feeling 
compassion and pleasure, and ability to 
cry.15 The most common adverse event in 
the psilocybin group was headaches within 
24 hours. The escitalopram group reported 
more adverse events such as dry mouth, 
sexual dysfunction, anxiety, drowsiness, and 
reduced emotional response. A limitation 
of the study is the brief duration of 
escitalopram treatment, due to its delayed 
therapeutic action on depression and 
inability to correct for confounders which 
prevented the authors from demonstrating 
significance in their secondary outcomes. 
Direct comparisons between psilocybin and 
FDA-approved treatments for depression are 
lacking; therefore, larger and longer studies 
are needed.

Impact on Patient Care and 
Barriers to Use 

Considering the recent interest in 
psilocybin use, it is important for healthcare 
professionals to consider its impact in a 
healthcare setting. Unfortunately, psilocybin 
has many unanswered questions regarding 
its underlying pharmacology and toxicology 
due to its regulatory status. Per the Registry 
of Toxic Effects of Chemical Substances, 
psilocybin is assigned a value of 641 on 
a scale where higher values correspond 
to better safety profiles (as compared to 
nicotine with a value of 21 and aspirin with 
a value of 199).16 While this registry was last 
updated in January 1997, recent studies in 
non-human models have supported both 
low physiological toxicity and low abuse 
liability.

Individuals with current psychosis 
or those at risk for psychotic disorders 
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are thought to be at an increased risk for 
prolonged psychiatric reactions and have 
been excluded from studies thus far.17 The 
major risk of administering psilocybin is the 
potential for a psychologically overwhelming 
anxious, fearful, or confused response 
which may lead to potentially dangerous 
behavior in unmonitored settings. For 
this reason, patient preparation, session 
monitoring, and follow-up discussions are 
implemented to minimize the risk of these 
occurrences. Other patient populations 
excluded from current trials include those at 
an elevated risk of cardiovascular problems 
due to psilocybin’s risk of inducing a 
moderate increase in blood pressure. 
Further reports have been made of transient 
post-session headaches; however, history of 
headaches has not been an exclusion from 
participation. 

Psilocybin is only approved by the FDA 
for investigational use, with no insurance 
coverage or patient accessibility outside of 
clinical trials.18 Not only is psilocybin access 
restricted for patients, but investigators 
must follow strict rules as well. Investigators 
must register with the Drug Enforcement 
Administration (DEA), submit research 
protocols, and follow strict guidelines 
for obtaining, storing, and administering 
psilocybin. Currently, there are only two 
companies producing psilocybin used 
in advanced clinical trials: COMPASS 
Pathways in the United Kingdom and the 
Usona Institute in Fitchburg, Wis.19,20 In 
addition to the legal criteria above, it can 
also be difficult to obtain funding. From 
2015 to 2020, there were nearly 550 
grants awarded for psychedelic research.21 
Although psilocybin is a federally classified 
Schedule I substance, psilocybin has been 
decriminalized in several cities, beginning 
in May 2019 with Denver, Colorado.22 In 
November 2020, Oregon became the first 
state to legalize the use of psilocybin for 
medical purposes.23

Future Directions & 
Conclusion 

Research regarding psilocybin for 
treatment-resistant depression and other 
mental health disorders is gaining traction, 
with certain doses showing promise for 
affecting brain function and structure 
positively without causing significant 
adverse effects. However, future studies, 
funding, and legal guidance are needed 

to determine the relative risks and 
benefits of long-term psilocybin use for 
these indications. Pharmacists and other 
health care professionals should continue 
monitoring this growing area of research to 
determine psilocybin’s appropriate place in 
therapy.
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