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Chronic Administration of Serotonergic

Antidepressants Attenuates the Subjective
Effects of LSD in Humans

Katherine R. Bonson, Ph.D., Joshua W. Buckholtz, and Dennis L. Murphy, M.D.

This study investigates the possible interactions of
antidepressant agents and hallucinogens in humans
through structured interviews using a standardized
questionnaire. Volunteer subjects recruited through
announcements placed on the Internet or other sources were
asked to describe the somatic, hallucinatory, and
psychological effects of self-administered LSD prior to and
during chronic administration of an antidepressant.
Twenty-eight out of 32 subjects (88%) who had taken an
antidepressant with inhibitory effects on serotonin (5-HT)
reuptake (fluoxetine, paroxetine, sertraline, trazodone) for
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Antidepressant drugs are among the most frequently
prescribed therapeutic agents in the world. Although
recent reviews have focused on the interactions of anti-
depressants with other medically prescribed drugs
(Birkhimer et al. 1984; Spina and Perucca 1994), less at-
tention has been paid to the interactions of antidepres-
sants with drugs that are used in a social or recreational
manner. The 1993 National Household Survey on Drug
Abuse (U.S. Department of Health and Human Services
1993) estimated that 8.7% of Americans have used hal-
lucinogens at some point in their lifetime. Although this
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over 3 weeks had a subjective decrease or virtual elimination
of their responses to LSD. An additional subject who had
taken fluoxetine for only 1 week had an increased response
to LSD. These data are in contrast to our previous study
that reported increased responses to L.SD during chronic
administration of tricyclic antidepressants or lithium.
Possible mechanisms of action for the effects from serotonergic
antidepressants involve 5-HT, and 5-HT 4 receptors,
changes in extracellular brain serotonin concentrations,
and changes in brain catecholamine systems.
[Neuropsychopharmacology 14:425-436, 1996]

figure is relatively low compared to that for the other
drugs that are used in a nonmedical setting, it does trans-
late to 18 million individuals in the United States who
have used LSD or similar agents.

Early clinical investigations demonstrated that chronic
administration of the monoamine oxidase inhibitors
(MAOQIs) isocarboxazid (Resnick et al. 1964) or niala-
mide (Dytrych 1965; Grof and Dytrych 1965) markedly
attenuated the subjective experiences of humans to
LSD. We have recently reported that two individuals
who were chronically taking MAOIs also described di-
minished responses to LSD; this was in contrast to eight
other individuals taking lithium or the tricyclic antide-
pressants imipramine, desipramine, or clomipramine
who had exaggerated responses to LSD (Bonson and
Murphy in press). A single previous case report in the
literature indicated that chronic administration of the
serotonin reuptake inhibiting antidepressant fluoxetine
reduced the hallucinogenic effects of LSD (Strassman
1992). There is also evidence that the chronic adminis-
tration of fluoxetine added to ongoing neuroleptic treat-
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ment in schizophrenic patients can reduce hallucina-
tions by 30% (Goff et al. 1990). In this article we present
systematically collected information from 33 individu-
als who had experience with LSD during the time that
they were taking serotonin reuptake inhibitors (SRIs).

METHODS

Subjects for this retrospective study were identified
through announcements placed on selected computer
Internet news groups (“alt. drugs,” “alt. psychedelics,”
“sci.med.psychobiology,” “rec.music.gdead”) and in a
local alternative newspaper requesting an interview
with hallucinogen users who had ingested LSD or other
hallucinogens during the time that they had been tak-
ing a physician-prescribed antidepressant. Similar an-
nouncements were also placed in a newsletter with broad
circulation to people interested in psychedelic drugs. Ad-
ditional subjects volunteered after hearing about the study
by word of mouth or were referred to us by other scien-
tists and clinicians.

A structured interview was conducted orally or in
written form and consisted of several parts: (1) Informa-
tion about the antidepressant treatment (drug, daily dose,
length of time on antidepressant when hallucinogen con-
sumption occurred, reason for being placed on the anti-
depressant); (2) information about other drugs that the
subject used on a regular basis, including prescription and
recreational or social drugs; (3) information concerning
the phenomenological effects of a hallucinogen that had
been taken during antidepressant treatment. This ques-
tion was asked in terms of whether the experience dur-
ing antidepressant treatment was subjectively unchanged,
increased, or decreased in comparison to times the per-
son had taken a similar dose of the same hallucinogen
prior to or after antidepressant use, or in comparison to
the experience of a friend who was not taking antide-
pressants but had taken a similar dose of the same hal-
lucinogen at the same time. The various points that were
asked about followed the general time course of the ef-
fects of a hallucinogen, including the time it took for the
subject to get high, alterations in somatic, hallucinatory,
or psychological effects, the total time the subject was
high, aftereffects or alterations in sleep, and an assess-
ment of the overall experience; (4) information, if avail-
able, about whether the response a subject had to LSD
was changed during the weeks following discontinua-
tion of the antidepressant.

In order for a report from a subject to be considered
usable, the subject must have had a “control” condition
with which to compare the current hallucinogenic expe-
rience. This consisted of either a personal prior experi-
ence with a similar dose of LSD while the subject was
not taking an antidepressant (11 = 29) or the experience
of a friend who was not taking an antidepressant but
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who had taken the same dose of the same hallucinogen
at the same time as the subject (n = 30). All subjects who
wished to participate in this study were assured of con-
fidentiality prior to being interviewed. A complete copy
of the structured interview is available from the authors
upon request.

REPRESENTATIVE CASE REPORTS
Fluoxetine

O, a 34-year-old male, had extensive experience with hal-
lucinogens. In response to chronic depression, he had
been placed on 20 mg/day of fluoxetine. After 6 weeks of
taking the antidepressant, his depression symptoms
had considerably improved, and he ingested approxi-
mately 250 pg of LSD. Upon “quite a bit of psychological
effort” he experienced very slight somatic stimulation
and “minor” hallucinations limited to bright visual pat-
terns on blank walls. These mild effects were greatly
delayed in their onset. There was little in terms of psy-
chological response. Overall, the subject likened the ef-
fects as similar to those caused by 75 pg of LSD. The total
amount of time he felt the effects of the LSD was approx-
imately 5 hours, which he stated was a significant re-
duction from a more normal 10 hours. There was no al-
teration in sleep. In contrast, a friend of the subject took a
“moderate” dose (100 pg) of LSD from the same batch
and had a “normal” experience for the amount of halluci-
nogen taken. The subject had sampled a 250 ng dose of
LSD from the same batch prior to antidepressant treat-
ment and noted that he had experienced an “over-
whelming” response.

Sertraline

AA, a 36-year-old male, had extensive experience with
hallucinogens. He had taken 100 mg/day of sertraline
for 3 weeks for depression when he ingested approxi-
mately 200 pg of LSD. He reported that he did not feel
any effects from the LSD whatsoever. This left him
“dumbfounded,” especially since he had taken a similar
dose of LSD from the same batch before he had started
taking sertraline and had “a rather intense experience.”
A friend of the subject took approximately 200 g of
LSD from the same batch during a similar period and
experience a full hallucinatory effect.

Following several months off sertraline, the subject’s
psychiatrist put him back on the antidepressant. After 3
weeks of sertraline use in this new phase, the subject once
again took LSD from the same batch as before. This time,
taking approximately 300 pg of LSD, he was able to dis-
cern some limited effects from the hallucinogen. However,
he reported that the experience qualitatively was equiv-
alent to taking only 100 pg of LSD under conditions when
he was not taking an antidepressant. A friend of the
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subject took 100 wg of LSD from the same batch and de-
scribed effects that were similar in intensity to those ex-
perienced by the subject.

Paroxetine

EE, a 35-year-old male, had extensive experience with hal-
lucinogens. He ingested approximately 150 ug of LSD
following a 3-week course of paroxetine (20 mg/day)
for depression. After an hour, the subject felt only mi-
nor “proprioceptive distortions” and “mild” hallucina-
tions that lasted for about 30 minutes. There were no
further sensations over the next few hours that he could
associate with the ingestion of LSD. The subject experi-
enced no changes in sleep. A friend of the subject took
approximately 150 pg of LSD from the same batch and
had a “normal” hallucinatory experience.

The subject ingested the same dose of LSD again af-
ter 5 weeks of paroxetine use and experienced no effects
of the hallucinogen at all. On both occasions he took the
LSD from a batch he used prior to beginning paroxe-
tine. Before antidepressant use, 150 ug LSD from this
batch had induced typical somatic, hallucinatory, and
psychological effects.

SUMMARY OF CASE REPORTS

A total of 33 individuals (eight women, twenty-four men,
one anonymous), ranging in age from 15 to 37, partici-
pated in this study by completing a structured interview.
Although case reports for each of these subjects were
submitted with the manuscript, their length precluded
publication. They are available upon request from the
authors and are summarized in Table 1. All but four of
these subjects were placed on an antidepressant for treat-
ment of depression; two subjects had been prescribed
fluoxetine for either anxiety or posttraumatic stress dis-
order (PTSD), one individual had been prescribed ser-
traline for attention deficit disorder (ADD), and one indi-
vidual had been taking paroxetine for “stress.” Although
this was not a requirement for inclusion, all subjects who
were interviewed had taken an antidepressant for at
least 3 weeks before ingesting a hallucinogen, with the
exception of one subject who reported on an experience
with LSD after only 1 week of fluoxetine use. Twenty-six
of the 33 subjects in this study had either extensive or
moderate previous experience with a range of LSD doses
prior to antidepressant use and were therefore able to
give meaningful discriminative assessments of alter-
ations in their responses to hallucinogens while they
were taking an antidepressant. Thirty subjects had
friends who were not taking an antidepressant who had
taken the same dose of LSD from the same batch as the
subject, thus providing reference experiences with which
the subjects could compare their experiences. In addi-
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tion, 15 subjects had taken LSD from the same batch
both before and during antidepressant treatment.

The results from this investigation indicate that sub-
jective responses to LSD appear to be generally reduced
by the chronic administration of antidepressants with pri-
mary serotonin reuptake effects. The typical effects of LSD
follow a course that includes the early appearance of
sympathomimetic stimulation (somatic effects), which
continues throughout the 8- to 10-hour duration of the
experience; the appearance of colors, patterns, and dis-
tortions in the visual field (hallucinatory effects), which
peaks in about 4 hours; and introspective or philosophi-
cally oriented thoughts (psychological effects), which last
through the end of the experience (Freedman 1969). In
the present study, 28 of 32 subjects (88%) reported that
when they self-administered LSD during a medically pre-
scribed regimen of an SRI (fluoxetine, sertraline, or parox-
etine) of 3 or more weeks, there was a moderate to marked
decrease in their usual responses to LSD. The data we
present are consistent with a previous case report of a de-
crease in the effects of LSD in a person who had been
chronically taking fluoxetine (Strassman 1992).

In conducting a retrospective study, certain issues of
potential bias arise. Because the individuals who re-
sponded to our call for subjects were self-selected, it is
possible that only those who had a decreased experience
with hallucinogens while taking antidepressants were
interviewed. However, because our announcements
stated only that we wished to speak with those who had
combined these two classes of drugs, there was no indi-
cation of our hypothesis that chronic antidepressant use
could change the hallucinogenic experience in a partic-
ular direction. In fact, many subjects commented that
they responded to our request for study participants be-
cause they simply wanted to contribute to scientific
knowledge about hallucinogens.

In addition, we collected data not only from those who
were taking serotonergic antidepressants but also from
individuals who were being treated with other classes of
antidepressants. These results, published elsewhere, indi-
cated a differential response pattern to LSD taken in con-
junction with the non-SRI antidepressant treatments (Bon-
son and Murphy in press). Briefly, individuals who were
chronically taking tricyclic antidepressants or lithium
(alone or in combination with tricyclic antidepressants)
had a potentiation of their response to LSD. In contrast,
individuals who had been chronically taking MAOIs had
a reduced response to LSD similar to that reported in the
present study. These data suggest that the chronic admin-
istration of different classes of antidepressants may differ-
entially affect serotonin and other neurotransmitter sys-
tems in the brain that are activated by LSD.

To avoid possible investigator influence, a standard-
ized questionnaire was used. Although our survey re-
lies on memory, all subjects interviewed felt quite confi-
dent that their accounts were accurate, usually because
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Table 1. Effects of Serotonin Reuptake Inhibitors on Human Responses to LSD
Hallucino- Psycho-
Dose Estimated Onset of Physical genic  logical Total Overall
Age Sex Diagnosis (mg/day) Weeks LSD Dose Effects Effects Effects Effects Time Sleep Response
Fluoxetine
A 31 M Depression 80 4 200 ng = | |’ | l = d
B 18 M Depression 60 24 500 pg = = \ \ = = {
C 34 M Anxiety 40 150 “High” T = | = = {
D 24 M Depression 40 18 125pg = = T V) = = {
E 25 F Depression 40 4 7Sug = ! | $ d l
F 20 M Depression 10 4 “Moderate” = \! l 2 l = l
G 16 F Depression 10 3  “Moderate” = \J \ \’ = \
0 24  “Moderate” = = = = = = =
H 15 M Depression 30 12 “Mild- \ = \ = T 1
moderate”
26 M Depression 20 24 250 pg T = = = T
29 M Dysthymia 20 20 “Moderate” = = = = = =
20 23 “Moderate” = = = = = =
K 19 M Depression 20 12 “High” = \: l L { = l
L 34 F PTSD 20 8 “Very high” ! l l ) = 7 \!
M 23 M Depression 20 8 200 pg = 1 \ = = = \:
N 26 F Depression 20 6 200 pg T = l l = = {
10 3 200 pg T = l l = = !
0 8 200 ug = = = = = = =
O 34 M Depression 20 6 250 pg T 4 l ! l = l
P 26 F Depression 20 4 300 pg = = = 8 = = \
Q 20 M Depression 20 2 “Moderate” T { l = = = l
20 3 “Moderate” T \: l = = = {
20 7 “Very high” = = = = T d =
20 8 “Moderate” = \) \: \ = = \
20 9 “Moderate” = l \ \ N = l
R ? 2 (Curiosity) 20 1 125ug T T ) T l T
Sertraline
S 29 M Depression 200 8 “High- - \: & 2 ! |
moderate”
T 21 F Depression 150 40 “Moderate” 1 1 l { = L {
200 20 “Moderate” 1 1 8 L = 1 1
U 18 M ADD 150 36 300 pg 1 \ { T T 1 \
\ 17 M Depression 150 8 500 ng = = = = = = =
w 37 M Depression 100 25 200 pg T \ \ \: \ l
100 3 300 ug = 1 = \ M 2
X 30 M Depression 100 14
(+36 hr off sertraline) 100 pg = = l = = = A
Y 21 M Depression 100 8 “Moderate” = | \ \) = = 1
Z 27 F Depression 100 6 80ug T \ \ ) \: = {
8 200 pg T l { l l = l
AA 36 M Depression 100 6 150 pg = \ L { l = 1
BB 36 M Depression 100 3 200 mg { l l | = \:
CcC 19 M Depression 50 20 “Moderate” = = = = = = =
Paroxetine
DD 33 M Depression 40 28  75pg = l l \: L= {
29 150 g = ) ! oL = l
EE 35 M Depression 20 3 150 pg T ) \: \ L= |
5 150 pg = l \ \ = {
FF 19 M Stress 20 3 250 pg = = \ T L= \

(continued)
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Table 1. (continued)
Hallucino- Psycho-
Dase Estimated Onset of Physical genic  logical Total Overall
Age Sex Diagnosis (mg/day) Weeks LSD Dose Effects Effects Effects Effects Time Sleep Response
Trazodone
GG 26 F Depression 200 24  “Moderate” = 1 \ 4 I = \

Data in this table were drawn from structured interviews with 33 subjects concerning the subjective assessment of their responses to LSD during
administration of an antidepressant. All doses of LSD are estimates provided by subjects. T, Increase in response; |, decrease in response; =, no
change in response. An arrow indicating “increase” in onset of effects means it took longer than normal for the effects of LSD to be felt first, while a
“decrease” in onset of effects means the effects were first felt sooner than normal. When the response occurred following complete discontinuation

from the antidepressant, the drug dose noted is 0, with the number of weeks after discontinuation at time of LSD ingestion listed.

they were so surprised not to have had a usual response
to the hallucinogen while taking an SRI. In answering
the “overall response” summation question, subjects
based their answer on those aspects of the LSD experi-
ence that were most important to them subjectively.

Finally, there is the issue of whether our subjects had
a reduced response to hallucinogens not only because of
chronic SRI use but also because they had underlying psy-
chobiological alterations resulting from depression. All 28
subjects who had been depressed stated that they were ei-
ther in partial or complete remission from their depression
following chronic antidepressant treatment. The other
four subjects with other diagnoses also had a similar lack
of response to LSD.

The majority of subjects interviewed had been taking
the antidepressant fluoxetine for 3 or more weeks when
they ingested LSD (11 = 17). Fifteen (88%) reported mod-
erate to marked reductions in their somatic, hallucina-
tory, and/or psychological responses to LSD when they
had ingested “moderate” to “high” doses of the halluci-
nogen after taking fluoxetine for over 3 weeks. One sub-
ject noted that although he had no real response to LSD
at “moderate” doses while taking fluoxetine, he was able
to experience a full hallucinogenic response when he in-
gested a “very high” LSD dose, estimated to be approx-
imately 400 pg. The responses to LSD did not appear to
be dependent on the dose of fluoxetine being taken, be-
cause subjects reported decreased responses to LSD
when they were taking doses of 80 mg/day (1 = 1), 60
mg/day (1 = 1), 40 mg/day (1 = 5), or 20 mg/day (1 =
7 of 9). Two subjects who had been chronically taking
20 mg/day of fluoxetine experienced no change in their
response to LSD.

In subjects taking sertraline, 100 to 200 mg/day of this
antidepressant was associated with a decrease in most
major effects of moderate doses of LSD in eight of nine
individuals. One subject taking 100 mg/day of sertra-
line reported that although there was a decrease in his
response to a “moderate” dose of LSD, when he took a
much higher (300 mg) dose of LSD, he was finally able
to experience some effect from the hallucinogen. One
subject taking 50 mg/day of sertraline did not experi-
ence any change in response to the hallucinogen. Three

subjects chronically taking paroxetine reported a reduc-
tion in the effects from LSD. Similarly, a single subject
who reported on an experience with LSD after chronic
administration of trazodone also had a decrease in her
response to the effects of the hallucinogen.

It is unlikely that the reduced response of most sub-
jects to LSD while they were taking serotonergic antide-
pressants is the result of tolerance because none of the
subjects ingested LSD more frequently than once a week;
tolerance to LSD dissipates after 3 to 4 days (Strassman
1984). In addition, none of the other drugs that subjects
were consuming on a regular or intermittent basis (such
as asthma medication or birth control pills) appeared to
interfere with the ability of serotonergic antidepres-
sants to decrease the effects of LSD.

Several subjects were able to give information about
their responses to L.SD during dosage reduction or fol-
lowing interruption or cessation of SRI treatment. One
subject who purposefully discontinued his sertraline daily
dose 36 hours in advance of ingesting LSD still experi-
enced the typical decrease in response to the hallucino-
gen that was reported by subjects who had taken their
antidepressant the day of hallucinogen use. Another sub-
ject who took LSD after being on a reduced dose of flu-
oxetine for several weeks also had a continuing reduced
response to the LSD. This could have been expected con-
sidering that fluoxetine has a half-life of 1 to 3 days and
that its active metabolite norfluoxetine has a half-life of
7 to 15 days after single-dose administration (Lucas 1992)
and chronic administration is accompanied by measur-
able drug levels for as long as 28 days (Pato et al. 1991).
Finally, two subjects reported that a month after fluox-
etine discontinuation their responses to LSD had fully
returned to normal. These data support the theory that
it is the alterations in neurotransmitter systems result-
ing from chronic administration of serotonergic antide-
pressants that are the critical factors in the reduced re-
sponses to LSD.

One subject in the present study ingested a hallucino-
gen after only 1 week of fluoxetine treatment and noted
a considerable increase in response to LSD. It is possible
that this effect may be related to statements made by
many of our subjects that they themselves had unusual






