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Introduction
Until the 1950s, there was generally little thought given to the role 
of neurochemistry in mental disorders. The age of biological psy-
chiatry only started following the discovery of LSD and with the in-
troduction of chlorpromazine, reserpine, and monoamine oxidase 
inhibitors.

Initial interest in the value of psychedelic drugs sprung from the 
possibility that they might produce mental effects like those of 
schizophrenia or other psychiatric disorders. Therefore, these sub-
stances were called psychotomimetics (meaning psychosis-mim-
icking) or hallucinogens (producing hallucinations). In recent years, 
psychedelics has become the preferred name, which connotes that 
these substances manifest properties of the mind. The term in-
cludes all substances that have an agonist or partial agonist effect 
at brain serotonin 5-HT2A receptors, such as LSD, mescaline, or psil-
ocybin.

Early studies with peyote and its active component mescaline 
simply characterized the nature of their effects on the psyche. Over 
time, more interest was focused on whether the effects of psych-
edelics resembling mental illnesses could inform as to the under-
lying basis for psychiatric disorders. As investigations continued, a 

role for psychedelics as adjuncts to psychotherapy began to evolve 
and became the major focus of work with psychedelics up through 
the present day.

After the discovery of LSD in 1943 and its rather widespread 
availability, numerous studies were directed toward treatment of 
alcoholism and addiction. Within the space of a few years, the pub-
lished literature on the potential medical value of psychedelics grew 
enormously, so as today it is virtually impossible to keep count of 
the plethora of publications in this field. According to Dyck [1], “LSD 
trials represented a fruitful, and indeed encouraging, branch of psy-
chiatric research occurring alongside more famous and successful 
trials of the first generation of psychopharmacological agents…” 
“By 1951, more than 100 articles on LSD had appeared in medical 
journals, and by 1961, the number increased to more than 1,000 
articles” [1].

The idea that drugs produce “artificial psychoses” was already 
prominent in early 19th century medical theory, but it was the Ger-
man psychiatrist Emil Kraepelin, who began as one of the first in-
vestigators to explore the phenomena of mental illness on a scien-
tific basis, using “experimentally induced psychoses”. Kraepelin 
believed the origin of psychiatric disease to lie in biological and ge-
netic malfunction. That was the main incentive for him and his pu-
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Abstr Act

Initial interest in the value of psychedelic drugs (“psychotomi-
metics”) in psychiatry began in the early 20th century, with 
explorations of the possibility that mescaline or peyote could 
produce psychosis-like effects. Over time, interest was focused 
on whether the effects of psychedelics could inform as to the 
underlying basis for psychiatric disorders. As research contin-
ued, and especially after the discovery of LSD in 1943, increas-
ing interest in a role for psychedelics as adjuncts to psycho-
therapy began to evolve and became the major focus of work 
with psychedelics up to the present day.
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pils to establish experimental methods to investigate the action of 
tea, alcohol, morphine, and other drugs on mental processes.

Kraepelin argued that psychiatric questions should be investi-
gated by observation and experimentation as in other natural sci-
ences. His theories were dominant at the start of the 20th century 
but were largely ignored in the face of the later psychodynamic in-
fluence of Freud and his disciples in the United States. But Kraepe-
lin’s ideas enjoyed a revival in the last half of the 20th century and 
laid the foundation of the modern classification system for mental 
disorders [2].

Attempts to Model Mental Illness with 
Mescaline
Knauer and Maloney [3], working in Kraepelin’s clinic, noted that 
none of the drugs that had been studied earlier by Kraepelin could 
be expected to model a psychosis, and decided to study mescaline 
in an attempt to produce mental conditions similar to types of “in-
sanity”. They experimented on themselves and on volunteers by 
subcutaneously injecting a solution of mescaline sulfate. They 
largely described qualitative aspects of the visual phenomena pro-
duced, but also noted dramatic effects on time perception.

In 1923, Kurt Beringer [4] proposed the use of mescaline to in-
duce an experimental psychosis. In the subsequent years, several 
investigators carried out experiments to characterize the effects of 
mescaline in humans. Although some of those investigations at-
tempted to draw parallels between certain of the effects of mesca-
line and aspects of mental illness, more often they were qualitative 
reports with little apparent relevance to mental illness. The doses 
of mescaline typically used were often rather low and sometimes 
did not produce any kind of effect.

In the same year, Fernberger [5] described a personal experi-
ment where he ingested 39 g of dried peyote buttons. The direct 
result was an increased awareness of kinesthetic sensations, which 
was evident in many sensory modalities. He characterized his state 
as a “supernormally clear focus of attention” but with a rapidly 
changing focus. Now he was able to perceive stimuli that were nor-
mally well above the sensory threshold. Sensations appeared to be 
greatly enhanced in clearness but not in intensity. Whereas previ-
ous reports about mescaline had emphasized intense colorful vi-
sions, Fernberger experienced only slight visual effects and some 
colored visual manifestations. He did, however, perceive a distor-
tion of space and time. Speech appeared to be slow and walking 
also became a “ponderous affair”.

In 1927, Rouier [6, 7] published a comprehensive monograph 
of all the existing literature on peyote. He included comments 
about some of the previously published observations of “mescal 
intoxication,” as well as 4 original observations. They were qualita-
tive and chiefly described visual phenomena, generally typical of 
“mescal visions”. The psychological aspects of peyote intoxication 
are least well treated, and American work in the field was largely 
ignored.

In 1932, Fernberger [8] cited work by a colleague who was stud-
ying the peyote cult with the Delaware Indians and had made sev-
eral psychological observations. Some Indians emphasized that it 
had become socially admirable to suppress the peyote visions and, 
after some practice, that could be successfully accomplished. Fern-

berger conducted experiments with faculty members from the Uni-
versity of Pennsylvania to experience a peyote intoxication in  
a group setting designed to more nearly reproduce the situation 
in peyote ceremonies. The peyote buttons were prepared “in the 
Indian way” by boiling in water for about 1½ hours, and both the 
buttons and 1 or 2 cups infusion were ingested. The “meeting” was 
provided with drums and rattles, and, during the latent period, the 
participants spent their time playing them and learning songs of 
the Indian ceremony.

All experienced dilation of the pupils, marked exhilaration, and 
the lowering of social inhibitions, as well as enhanced visual and 
auditory sensory fields and a split personality sensation. Five sub-
jects noticed a marked slowing of time, and 8 of 9 also experienced 
visual phenomena [5].

Four years later, Guttmann and Maclay [9] suggested small 
doses of mescaline as a therapy for derealization and personaliza-
tion, due to the known symptoms of depersonalization during mes-
caline intoxication. But the symptoms that attracted the main in-
terest of different researchers were the visual hallucinations and 
disturbances of sensory perception. Corresponding investigations 
led to the idea of making psychotherapeutic use of the different 
stages of mescaline intoxication.

In the same year, Guttman [10] published a paper, based on ob-
servations of 60 “mostly normal” subjects, following administra-
tion of 100–400 mg of synthetic mescaline sulfate. At that time, 
mescaline was already thought to induce psychosis-like phenom-
ena without immediate risk or deleterious after-effects. Symptoms 
included changes in mood and sensory perception, disturbances 
of thought and in the visual sphere, impairment of tactile percep-
tion, hypersensitivity to noises, alteration of the perception of 
movement and of one’s body, change in the perception of space 
and time, synesthesias, and various hallucinations. Several partici-
pants experienced suspicions that could develop into paranoid de-
lusions. The variety of psychopathological symptoms that could be 
induced by this drug led Guttmann to the conclusion: “There is rea-
son to suppose that patients in such a state may be very suscepti-
ble to psychotherapeutic influence”.

Guttman considered that studies like these could teach some-
thing of general importance for psychiatry. He summarized his find-
ings as follows: “(a) A new aspect of disintegration of sensory func-
tion, namely in the direction towards synesthesia. (b) A new idea 
of the importance of the perceptual sector within the personality, 
(c) Some therapeutic prospects, especially with regard to deper-
sonalization states, and (d) An opportunity of experiencing inde-
scribable mental changes as a help in understanding the mental 
life of patients with schizophrenia, a point very important for psy-
chiatrists”.

In Guttmann’s experiments, and those with Maclay [9], it was 
striking to him that pure emotional reactions were observed in 
cases that were clinically diagnosed as endogenous depression. He 
speculated that future experimental work might lead to a better 
understanding of the complicated interplay of etiological factors 
in the origin of psychoses.

Stockings [11] described the results of a series of experiments 
performed with mescaline on himself and on a group of normal 
subjects, in an attempt to draw a comparison and correlation be-
tween the phenomena induced by mescaline and those seen in 
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naturally occurring psychoses. According to Stockings, the nature 
of the mental changes produced by mescaline were very similar to 
those observed in psychotic patients. The feeling of unreality, re-
garding both the self and the external world, often found in schiz-
ophrenia, was a typical feature of mescaline intoxication. Another 
striking parallel to schizophrenia and delusional cases were the mor-
bid suspiciousness and often fully developed delusions and ideas of 
reference that always accompanied mescaline intoxications.

Based on his findings, Stockings emphasized the importance of 
mescaline in understanding the nature of mental disorders. He 
speculated that the causative agent in various mental illnesses was 
probably an endogenous toxic amine with chemical and pharma-
cological properties like those of mescaline.

LSD-25 Appears on the Scene
The next historical phase begins in 1943, when Albert Hofmann, a 
natural products chemist working at the Sandoz laboratories in 
Basel, Switzerland, accidently discovered the psychoactive effects 
of lysergic acid diethylamide (LSD-25), a compound he had first 
synthesized 5 years earlier [12]. Most of the psychedelic research 
from then on focused on LSD, likely due to its extreme potency and 
ready availability from Sandoz.

In 1947, the first scientific study on the effects of LSD was pub-
lished by Werner Stoll, a psychiatrist affiliated with the University 
of Zurich [13]. In his clinical report, LSD was administered several 
times to 16 normal subjects and 6 treatment-resistant patients 
with schizophrenia. Doses given to normal subjects were general-
ly 30 μg, but for the patients with schizophrenia varied from 20 to 
130 μg. The treatment protocol was the same for both groups. The 
report included an extensive table with demographics for the nor-
mal subjects, along with their responses to LSD. In general, the ef-
fects started about 30 min after administration, reaching a peak 
about 1.5 h later, maintaining that level of effect for about 2 h, with 
the earliest return to normal at about 8 h. In normal subjects, LSD 
generally produced feelings of euphoria, visual patterns, feeling 
young, beautiful, and reborn. Subjects also reported being more 
sensitive to music. There was less of an effect in patients with schiz-
ophrenia, but none of them were made worse. Furthermore, first 
observations of rapid tolerance to LSD were made. The effects pro-
duced by LSD seemed to resemble those of mescaline, but investi-
gators pointed out the uniquely high potency of LSD. They strong-
ly encouraged further clinical research. Stoll did note that in low doses, 
LSD seemed to facilitate the psychotherapeutic process by allowing 
repressed material to pass easily into consciousness. ▶table 1.

Gion Condrau, working at the same hospital, treated 7 addition-
al normal subjects and 30 treatment-resistant psychiatric patients, 
with similar results [14]. Again, psychiatric patients proved more 
resistant to the effects of LSD, even at doses of 100 μg. Condrau 
proposed that LSD might eventually find use for experimental in-
duction of psychotic states. In a 1949 summary that included both 
clinical reports, Stoll reported [15] that LSD had by then been ad-
ministered a total of 240 times; 40 administrations to 20 healthy 
volunteers and 200 administrations to 36 patients with psychiatric 
illness, mostly schizophrenia. In 40 administrations of LSD to the 
healthy volunteers, euphoria and visual effects were noted. Psy-
chological effects of LSD in psychiatric patients were subtle and not 

pronounced. Ultimately, the therapeutic effect desired by Stoll and 
Condrau, based on the observation that LSD induced euphoria and 
a certain kind of mental shock through intoxication in healthy per-
sons, did not occur in patients with schizophrenia.

Subsequently, Sandoz made LSD-25 available to research insti-
tutes and physicians, giving it the trade name Delysid, the name 
that Albert Hofmann had proposed. It is relevant to read the drug 
label that accompanied investigational samples of Sandoz LSD [16]:

Indications and dosage:
a) Analytical psychotherapy, to elicit release of repressed material 

and provide mental relaxation, particularly in anxiety states  
and obsessional neuroses. The initial dose is 25 µg (1/4 of an 
ampoule or 1 tablet). This dose is increased at each treatment 
by 25 µg until the optimum dose (usually between 50 and 
200 µg) is found. The individual treatments are best given at 
intervals of 1 week.

b) Experimental studies on the nature of psychoses: By taking 
Delysid himself, the psychiatrist is able to gain an insight into 
the world of ideas and sensations of mental patients. Delysid 
can also be used to induce model psychoses of short duration in 
normal subjects, thus facilitating studies on the pathogenesis 
of mental disease. In normal subjects, doses of 25 to 75 µg are 
generally sufficient to produce a hallucinatory psychosis (on an 
average 1 µg/kg body weight). In certain forms of psychosis and 
in chronic alcoholism, higher doses are necessary (2 to 4 µg/kg 
body weight).

In 1950, Busch and Johnson [17] report a preliminary investigation 
of LSD in 21 psychotic patients. They described the mental effects 
as excitation, responding more readily to stimulation, and becom-
ing talkative and emotional. The investigators reported LSD as hav-
ing “profoundly influenced the course” of progress of 8 cases of 
psychoneurosis and emphasized the remembering and reliving of 
early traumatic experiences. Particularly impressive were the at-
tempts of most patients to establish some kind of interpersonal re-
lationship with the staff. Because 2 of the patients actually im-
proved sufficiently to discontinue treatment, Busch and Johnson 
viewed these results as potentially being of value in psychotherapy. 
They then chose 8 additional patients undergoing psychotherapy 
for a trial with LSD. This report appears to be the first literature men-
tion of the use of LSD as an aid to psychotherapy. According to the in-
vestigators, these 8 patients “had experiences which profoundly 
influenced the course of their progress”. They concluded that LSD 
might offer a means for gaining access to chronically withdrawn 
patients and added that it also might serve as a new tool for short-
ening psychotherapy.

In 1951, Mayer-Gross [18] appears to have written the first Eng-
lish paper that compared the clinical action of mescaline and LSD. 
He noted that the subjective experience of an artificial psychosis 
of this kind is of great value to the psychiatrist, who, without dan-
ger, “can live in the strange worlds with which he has to deal in his 
daily work”.

Stoll’s previous observation of an LSD-induced euphoria led Sav-
age [19] to carry out a study to determine whether that effect 
might be valuable in the treatment of depression. He reported 
studies on 5 normal controls and 15 depressed patients. The latter 
were started on a dose of 20 μg, which was increased daily up to 
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100 μg until a definite psychophysiological effect could be ob-
served. All severely depressed patients of whatever diagnostic cat-
egory admitted to the hospital were studied with follow-ups for 
about 6 months. Two suffering from involutional psychoses made 
complete recoveries to their prepsychotic state. Five schizoid per-
sons with severe depressive reaction improved enormously and 
became free of depression. By contrast, in the control series of in-
volutional psychoses, 2 patients recovered without specific thera-
py. Of 4 schizophrenic patients with depression, one signed out 
against advice, unimproved; the others were transferred to mental 
hospitals as unimproved. Within the limits of that sample, howev-
er, LSD did not appear to have a significant therapeutic advantage 
in depressed states, although it was suggested that it might be of 
value as an adjuvant in some cases.

Katzenelbogen and Fang [20] described administration of LSD 
to facilitate interviews with schizophrenic patients and compared 
its usefulness against methamphetamine and sodium amytal for 
narcosynthesis. After World War II, narcosynthesis was used to treat 
patients with “shell shock” (essentially renamed as posttraumatic 
stress disorder (PTSD) during the Viet Nam war era). This study was 
the first to consider the value of LSD in treating the emotional prob-
lems in many veterans returning from the battlefield. “Ventilation 
of emotion” appeared to be more marked with LSD than with meth-
amphetamine or sodium amytal.

Anderson and Rawnsley [21] administered 10–600 μg of LSD on 
58 occasions to 4 normal subjects and 19 psychiatric patients. In 6 
cases, long-lasting favorable changes in the clinical picture were 
produced. The findings largely paralleled earlier investigations but 
drew attention to the extremely variable action of LSD in the same 
subject on different days. On some occasions the drug seemed to 
underscore the clinical picture, e. g., depression became enhanced, 
but the next day the same dose in the same patient might elicit a 
state of euphoria.

Treatment of Alcoholism and Addiction
Hoffer and Osmond first began using LSD to treat alcoholics in 1953 
at the University Hospital at Saskatoon, Saskatchewan [22]. Initial-
ly they believed it might simulate delirium tremens, and the fear of 
that state might prompt alcoholics to stop drinking. That idea was 
soon abandoned, and emphasis was shifted toward the psychedel-
ic aspects. From the beginning, it was not considered that LSD by 
itself could produce a major change in the alcoholic but was looked 
upon as an essential factor in an overall treatment program based 
on several therapeutic variables [23]. In the next 7 years, research 
with LSD in alcoholism was carried on almost exclusively in Canada 
and resulted in a series of reports, all of which concluded that it was 
either beneficial or at least very promising.

These early researchers collectively treated a fairly large popu-
lation of patients but did not utilize adequate controls and were led 
by their subjective impression of what could be expected in treat-
ing alcoholics. They were enthusiastic because they had seen many 
patients profoundly moved by the experience and returning to so-
ciety with new attitudes, hope, and enthusiasm. Subsequent find-
ings in some of the controlled studies, however, seemed to indicate 
that those changes might be only transient and eventually faded 

when the alcoholic returned to society and old patterns regained 
power [22].

Smith [24] described treatment of 24 patients at University Hos-
pital in Saskatoon using either LSD or mescaline as adjuncts to 
treatment with superficial psychotherapy supplemented by occu-
pational and recreational therapy. Only the most difficult cases were 
taken into this study; all but 4 had tried alcoholics anonymous (AA) 
and were considered to have failed the program. It was thought 
that these drugs might make the patient “hit bottom” artificially 
and thereby render him more amenable to psychotherapy. Their 
trial was prompted by reports of numerous earlier investigators 
who had commented on the therapeutic value of these drugs 
[17, 25–30]. The group was an extremely unfavorable one prog-
nostically, as one can see from the lack of response to previous 
treatment, and the frequency of complications. Patients entered 
2–4 weeks of psychotherapy, followed by a single dose of 200–
400 μg of LSD or 500 mg of mescaline. An extensive interview was 
conducted during the drug session. The material that emerged was 
discussed during the next few days, and the patient was discharged. 
A follow-up was carried out on all patients for periods ranging from 
2 months to 3 years. Of the 24 patients originally studied, 12 were 
improved or much improved, with 12 unimproved. Considering 
“the refractory nature of the group,” the investigators concluded 
that the results appear “sufficiently encouraging to merit more ex-
tensive and preferably controlled trials” and that the drugs were a 
useful adjunct to psychotherapy.

Chwelos et al. [31] followed up on the earlier studies by Smith 
[24, 32] and added 16 new patients who were also afflicted by al-
cohol use. The treatment was very similar, and 10 of these cases 
were much improved and 5 were improved.

Cohen and Eisner [33, 34] treated a total of 29 patients whose 
diagnoses varied from depressive states to borderline schizophre-
nia. They reported on 22 of these patients, who had a follow-up 
period varying from 6 to 17 months, and 16 of them were im-
proved. But improvement with LSD therapy did not appear to be 
restricted to patients in any particular diagnostic category. The pa-
tient-therapist transaction seemed to be intensified in general, per-
mitting more penetrating interpretations and a more direct ap-
proach to the basic problems. Patients usually described a percep-
tual component that consisted of “looking upon beauty and light”. 
They felt greatly relaxed with internal insight, an awareness of their 
place in the environment, and a sense of order in life. The authors 
supposed that these feelings all “fused into a very meaningful epi-
sode,” which could be significantly therapeutic.

In 1960, Cohen [35] sent a questionnaire to 62 investigators who 
had experience using either LSD or mescaline in normal subjects 
or patients, seeking information about adverse effects of both 
drugs. Forty-five respondents replied with data for almost 5,000 
individuals who had received either LSD or mescaline on more than 
25 000 occasions. There were no reported instances of prolonged 
physical side effects in the responses. Adverse reactions were near-
ly always due to psychological factors. Cohen concluded that, with 
proper precautions, these drugs were safe when given to healthy 
subjects. Occasional complications could be avoided by using sev-
eral safeguards: 1) exclusion of prepsychotic individuals and those 
suffering from paranoid projections; 2) sufficient control of the pa-
tient during and after the experience; 3) constant attendance dur-
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ing the session; 4) hospitalization for 24 h, especially if more than 
1 μg/kg is given; 5) therapists should have experiences with the 
drug; 6) therapists must be prepared to handle a sudden upheaval 
of repressed and traumatic memories; 7) specially trained person-
nel; 8) a drug to counteract the effects of LSD; and 9) consultations 
after the session.

In 1959, the Josiah Macy Jr. Foundation (at times a Central Intel-
ligence Agency conduit [36]) sponsored a conference on LSD-25, 
including prominent clinicians who discussed their psychothera-
peutic experiences with the drug. This meeting revealed quite 
plainly the difficulties in determining the value of LSD as an adju-
vant to psychotherapy. Nevertheless, Charles Savage described the 
conference as “most valuable,” because it showed all at once re-
sults “ranging from the nihilistic conclusions of some to the evan-
gelical ones of others” ([37] p. 193).

At that time, there were 2 different approaches to psychother-
apy with LSD: “psycholytic” and “psychedelic” [38–40]. The psy-
chedelic approach had its origin in North America, whereas psy-
cholytic therapy was more commonly employed in Europe. The 
British psychiatrist Ronald Sandison was a pioneer of this approach, 
which he named in 1960.

Psycholytic therapy involved administering 50–200 μg of LSD 
to patients once or twice a week just prior to psychotherapy. The 
dosage was individually adjusted so that the patient remained ori-
ented and in communication with the therapist, and able to realize 
the therapeutic character of the situation. Patients lay on a couch 
in a darkened room with 1 attendant and were occasionally visited 
by the physician. The drug-induced experience played only a sup-
porting role in a primarily conventional psychoanalytical treatment 
because low dose LSD was believed to facilitate the recall of uncon-
scious material. Typically, treatment continued for months to years, 
with between 10 and 50 psycholytic sessions being conducted [39]. 
In between the drug sessions were drug-free sessions, usually 
weekly or 2 times per week. Between 1953–1968, more than 7,000 
patients were treated with this method [39].

In 1954, Sandison et al. [26] had examined the value of LSD for 
the treatment of psychoneuroses. They emphasized “the property 
possessed by the drug of disturbing the unconscious so that re-
pressed memories are relived with remarkable clarity and a change 
to an infantile body image”. In a 2-year follow-up of 30 of their orig-
inal 36 patients, as well as results for treatment of 64 additional pa-
tients [27], they reported that, in total, 21 were recovered, 20 were 
greatly improved, 20 were moderately improved, and 32 were not.

Another European pioneer in psycholytic therapy was Hanscarl 
Leuner. His 1967 review was based on 10 years’ clinical experience 
with psychotherapy aided by LSD and related substances such as 
psilocybin and CZ-74 [40]. During that period, more than 120 cases 
were carefully treated from a general psychotherapeutic and spe-
cifically depth-psychological point of view in the Psychiatric Clinic 
of the University of Göttingen, Germany. Leuner strictly employed 
Sandison’s “Psycholytic Therapy,” which was the only form of ther-
apy using psychedelics practiced at 17 European centers. An exam-
ple of his work was a follow-up study of 82 cases of completed psy-
cholytic treatment, administered over a period of 8 years. The pa-
tients were taken from among the severest examples of chronic 
disorders. Sixty-four percent of them were reported as recovered 
or greatly improved. He summarized the nature of the treatment 

as requiring 65 h of therapy and suggested that the optimal length 
of treatment averaged 38 sessions with LSD. In his belief, psycho-
lytic therapy was an essential branch of psychotherapy and, for 
methodological and clinical reasons, must be viewed as strictly sep-
arate from psychedelic therapy, which is based essentially on psy-
chodynamics and advanced psychoanalysis. Leuner believed in the 
usefulness of psycholytic therapy and preferred it to other psycho-
therapeutic methods.

Psychedelic therapy was originally developed primarily for the 
treatment of addicts and people with personality disorders [41]. 
This procedure made induction of mystic or religious experiences 
the basis of its therapeutic action. It used a quasi-religious prepa-
ration of the patient, higher doses, specific surroundings, and music 
to favor evocation of deep-reaching insights and experiences. With 
this approach, patients underwent daily psychotherapy for weeks 
prior to a single high dose administration of LSD, typically 400 μg 
or more, to insure an overwhelming transcendental experience. 
Each session typically lasted from 12 to 16 h.

MacLean et al. [42] reported psychotherapy results from treat-
ment of 61 alcoholics with LSD along with psychotherapy. They 
were drawn from patients admitted to the Hollywood Hospital 
(Westminster, British Columbia) for alcohol intoxication. Those sub-
jects were considered to be difficult cases because many had expe-
rienced delirium tremens or had been unsuccessful in AA programs. 
After 3–18 months, half of them were much improved, whereas a 
quarter showed some degree of improvement.

Sven Jensen, a psychiatrist working in Weyburn, Saskatchewan, 
published the first controlled clinical trial of LSD in alcoholism in 
1962 [43]. He developed a program based largely on the principles 
of AA. The treatment included weekly AA meetings. During 2 h of 
group psychotherapy, those who were not already familiar with the 
AA program were indoctrinated mainly by the other patients dis-
cussion. Toward the end of hospitalization, the patients were given 
LSD. The dosage (routinely 200 μg) usually produced an intense re-
action in a nonalcoholic person; however, alcoholics were relative-
ly resistant. Patients preparing for the LSD experience were told 
that it would not prevent them from drinking but would rather 
make them understand why they drink and what they could do 
about it. Of 58 patients who experienced the full program, and 
were followed up for 6–18 months, 34 had remained totally absti-
nent since discharge or stayed abstinent following a short experi-
mental bout immediately after discharge; 7 were definitely drink-
ing less than before; 13 were unimproved; and 4 were lost to fol-
low-up. Of 35 patients who received group therapy without LSD, 4 
were abstinent, 4 were improved, 9 were unimproved, and 18 were 
lost to follow-up. Of 45 controls, consisting of patients admitted 
to the hospital during the same period who received individual 
treatment by other psychiatrists, 7 were abstinent, 3 improved, 12 
unimproved, and 23 lost to follow-up. By a chi-squared test, signif-
icantly more of the alcoholics treated with LSD were abstinent or 
improved at the time of follow-up than of those who received group 
therapy alone or of the controls.

Jensen and Ramsay [44] published a recap of the therapy as car-
ried out by Jensen [43]. They provided several case studies to illus-
trate the nature of the therapy and certain individual’s responses 
to it. The results of the Weyburn therapy program for alcoholism 
were considered “quite encouraging”.
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Unger [45] reviewed drug-induced rapid personality or behav-
ior change following treatment with mescaline, LSD, or psilocybin. 
Different alcoholic treatment facilities reported not only complete 
abstinence for many of their patients after a single LSD session but 
also that a range of neurotic ailments were “practically evaporat-
ing”. Unger concluded that the public health implications of drug-
induced rapid personality change are apparently great and pro-
posed further research. He cites a supporting reference to Wallace 
[46], who had stated:

“…the physiologic events of the general adaptation syndrome 
[in situations of massive emotion] establish a physicochemical mi-
lieu in which certain brains can perform a function of which they 
are normally incapable: a wholesale resynthesis that transforms in-
tellectual insight into appropriate motivation, reduces conflict by 
partial or total abandonment of certain values and acceptance of 
others, and displaces old values to new, more suitable objects”.

The largest and longest-running LSD project in the United States 
was the Spring Grove psychedelic research program, founded by 
Al Kurland and Sanford Unger in 1963 [47]. The project was con-
tinuously expanded until it was shut down in 1976, encompassing 
mainly the clinical research areas of alcoholism, neuroses, anxiety, 
and depression associated with terminal cancer or narcotic addic-
tion.

Jan Bastiaans, a Dutch neurologist and professor of psychiatry 
at the State University of Leiden, became a major figure in the psy-
chotherapeutic use of hallucinogens in the 1960s. He began using 
LSD or pentothal for psychotherapy of war-related trauma in 1961. 
The “Bastiaans method” was intended to allow patients to relive 
their (war) past. He claimed to be able to cure the worst cases. Un-
fortunately, many of his files were incomplete, so the effectiveness 
of his method could not be sufficiently validated [48, 49]. In the 
medical literature, his work and results have been mostly ignored.

Smith [50] discussed the 2 major criticisms of psychedelic ther-
apy as they existed in 1964: that it was dangerous and ineffective. 
He was convinced that, when properly used, LSD appeared safe and 
cited, inter alia, a review by Hoffer [41] who states that extremely 
rare complications in most cases arise out of improper use of the 
drug. Indeed, Hoffer notes that only 5 out of 5,000 subjects de-
scribed in the literature committed suicide, 4 doing so many 
months after an LSD session. “Considering that LSD has usually 
been given to the most hopeless psychiatric cases”. Hoffer observed 
that “this is a remarkably low suicide rate” and speculated it might 
be likely “that LSD decreased the rate”. Nevertheless, despite its 
low incidence, patients must still be monitored to prevent this se-
rious event.

The more fundamental question considered by Smith [50] was 
whether LSD was effective in the treatment of alcoholism. But the 
main problem was that the whole field of evaluation of the effec-
tiveness of treatment in alcoholism was unsatisfactory. Therefore, 
Smith noted that future studies should involve “methodologists” 
working in association with clinicians.

O’Reilly and Funk [51] reported on a study of 68 chronic alco-
holics given treatment with single doses of 200 μg. Twenty-six of 
them attained sobriety during an average period of 38 weeks. The 
remaining 42 patients were classed as non-abstainers, whether or 
not they showed any improvement.

Hollister et al. [52] carried out a study that aimed to test the hy-
pothesis that LSD given to alcoholics would produce a favorable re-
sponse by itself, with little or no specific psychotherapy. They en-
rolled 72 alcoholic patients and compared the effects of a single 
large dose (600 μg) of LSD with a large (60 mg) dose of dextroam-
phetamine and included blind controls. The only “psychotherapeu-
tic” intervention prior to administration of the drugs was a discus-
sion with the patient of his drinking. Results were based on com-
parisons between the 2 treatments at 2-month and 6-month 
follow-up interviews. At the 2-month follow-up, the patients treat-
ed with LSD were doing significantly better than those treated with 
dextroamphetamine. By the time of the 6-month follow-up, how-
ever, differences between the treatments that were present at 2 
months had vanished. Nevertheless, although many patients re-
mained problem drinkers, the degree of their impairment had 
markedly improved. Only 2 of the 45 patients followed for 6 months 
were worse; all the others showed some degree of improvement.

Tomsovic and Edwards [22] recruited volunteers for LSD treat-
ment from patients of an alcoholic rehabilitation program, includ-
ing schizophrenic and nonschizophrenic patients. A second group 
of controls consisted of patients who had passed through the pro-
gram and were part of an ongoing follow-up evaluation. This large 
group provided a stable measure of what was being achieved by 
the regular Program. A variety of questionnaire-type assessments 
were obtained, but the most important one was the patient’s self-
rating on a Drinking Adjustment Scale, made by checking catego-
ries ranging from complete abstinence to drinking heavily enough 
to require medical care. The patients received this questionnaire 
3, 6, and 12 months after discharge from the hospital. When LSD 
benefits occurred, they tended to effect complete abstinence rath-
er than a reduced consumption of alcohol. The greatest gain was 
seen in the nonschizophrenic LSD-treated patients, who had the 
highest percentages of abstaining. Even so, among the LSD-treat-
ed nonschizophrenic alcoholics, where a higher percentage ab-
stained from alcohol, the differences were not statistically signifi-
cant, and the authors could not conclude that LSD was beneficial.

The only controlled study of the treatment of narcotic addicts 
with LSD was that of Ludwig and Levine [53] who observed that ad-
dicts treated with “hypnodelic therapy” (simultaneous use of LSD, 
hypnosis, and psychotherapy) showed greater improvement at 2 
months follow-up than addicts given other specific forms of treat-
ment. Seventy patients with good suggestibility for hypnosis were 
selected, all of them “postnarcotic drug addicts”. From the results, 
only the hypnodelic treatment condition consistently produced 
greater improvement than any of the other treatment conditions.

Pahnke et al. [54] reported the 6-month follow-up of 104 alco-
holic patients who received 1 LSD session, each one given a dose 
of either 50 μg or 350–400 μg. Before that, patients were assessed 
based on a “global adjustment” scale, which included occupation-
al, interpersonal, and residential factors as well as the patient’s re-
action to alcohol. Those with the most profound psychedelic-peak 
experiences comprised the highest percentage showing evidence 
of “rehabilitation”. Both high and low dose groups showed a sta-
tistically significant reduction of alcohol consumption, leading in-
vestigators to the conclusion that while “not all patients were 
helped dramatically, none, even the most ill, appeared to have been 
harmed”.
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In order to follow up on their 1965 study, Ludwig et al. [55] car-
ried out a large-scale controlled follow-up study with 176 male al-
coholic patients. The 3-year investigation was designed to deter-
mine whether there would be differential effectiveness among 3 
experimental LSD treatment conditions and a control treatment 
condition. For this purpose, hypnodelic therapy was compared with 
2 other LSD techniques as well as with a “no therapy” condition. 
None of the treatment procedures produced any greater therapeu-
tic benefit than the “no therapy” condition. By employing a con-
trolled comparison design, they were able to ascertain that the pa-
tient’s therapeutic responses following LSD procedures did not en-
sure any better treatment outcome than simple exposure to the 
hospital ward milieu [56].

Their treatment approach was flawed, however, as they did not 
employ the methodology of the many different studies that had 
reported at least some success. It seems apparent they believed 
that LSD as a chemical agent alone would be therapeutic and some-
how lead to sobriety, while discounting the appropriate set and set-
ting, as well as an assisting therapy, that were already known to be 
important for effectiveness.

Apparently, the treatments were carried out in a clinical facility 
with no provision for internalizing the experience, and they only 
spent 2 h of preparation that was mostly directed to gaining a fam-
ily history. The study was based on 4 treatment groups: hypnosis 
and LSD (“hypnodelic therapy”), LSD and psychotherapy (“psyche-
delic therapy”), LSD with no psychotherapy, and a no therapy con-
dition. The “psychotherapy,” however, involved administering LSD, 
then simply encouraging the subjects to “think about their prob-
lems”. In the LSD alone group, therapists did not engage in any di-
alogue with the patients. All sessions involving LSD lasted only 3 h.

Despite their attempt to design a setup that would allow them 
to compare the different therapeutic approaches, they obviously 
failed to appreciate the uniqueness of LSD and ignored the many 
studies that had reported some successes. Today, it is known that 
in treating nicotine addiction, the most favorable outcomes oc-
curred when the participant has an overwhelming mystico-religious 
experience [57]. Yet, such experiences were very rare in the Levine 
et al. study, occurring only 8.4 % of the time ([56], p 105). Further-
more, Hoffer had stated in 1959, that those alcoholics “who have 
not had the transcendental experience are not changed; they con-
tinue to drink. However, the large proportion of those who have 
had it are changed” ([37], p. 114). As a conclusion, Levine et al. [56] 
stated that their negative findings produced such “inescapable con-
clusions about the purported efficacy of LSD for the treatment of 
alcoholism as to preclude any further investigation”. ([56], p 9).

Unfortunately, at about this time, Jerome Levine took over as 
the chief of the Psychopharmacology Research Branch at NIMH. 
The negative conclusion of this large study, which he believed to 
be definitive, meant that Levine’s attitudes toward LSD therapy, re-
search, and funding would reflect the attitude at NIMH [47]. Thus, 
no further studies of the value of psychedelic-assisted psychother-
apy for alcohol use disorder were reported.

A double-blind, controlled study of the effectiveness of psyche-
delic psychotherapy with alcoholics was conducted at the Spring 
Grove State Hospital in 1971 [58]. It was observed that at the 
6-month follow-up, 53 % of the high dose group were rated by an 
independent evaluation team as “greatly improved” as opposed to 

33 % of the low-dose group (p < 0.05). The outcome was support-
ive of the hypothesis that the LSD-induced psychedelic experience 
(which is more probable to occur with high dosages) can make a 
significant short-term contribution to the effectiveness of psycho-
therapy. Similar findings were reported in a study of heroin-addict-
ed individuals by Savage and McCabe [59], showing significantly 
lower confirmed heroin use in a LSD group compared to the con-
trol group up to 12 months posttreatment.

Today, however, we know the results of a meta-analysis per-
formed by Krebs and Johansen [60] of randomized controlled trials 
to evaluate the clinical efficacy of LSD in the treatment of alcohol-
ism. They identified 6 eligible trials that included 536 participants 
and found evidence for a beneficial effect of LSD on alcohol misuse 
(OR, 1.96; 95 % CI, 1.36–2.84; p = 0.0003). Their conclusion was 
that a single dose of LSD, in the context of various alcoholism treat-
ment programs, is associated with a decrease in alcohol misuse.

Psychedelics in Terminal Illness
Although a large proportion of early studies focused on the poten-
tial of psychedelic-assisted therapy to treat alcohol use disorder 
and other addictions, several of the most recent therapeutic stud-
ies of psychedelics have focused on treatment of patients with a 
life-threatening diagnosis, discussed in more detail later. This in-
terest was sparked by studies in 1964 by Kast and Collins [61], who 
found that the analgesic effects of LSD in end-of-life patients last-
ed longer than those of meperidine or dilaudid (hydromorphone). 
They also observed that patients treated with LSD “displayed a pe-
culiar disregard for the gravity of their situations, talked freely 
about their impending death with an affect considered inappropri-
ate in our western civilization, but most beneficial to their own psy-
chic states. This approach to their disease was noted usually for 
longer periods than the analgesic action lasted”.

In a second paper, Kast [62] reported that LSD was capable of 
improving pre-terminal patients by making them more responsive 
to their environment and family. The LSD-induced imagery not only 
gave them aesthetic satisfaction but created a new will to live and 
a zest for experience that produced an exciting and promising out-
look. In Kast’s opinion, the short but profound impact on the dying 
patient was impressive.

There were more extensive investigations into the use of (pri-
marily) LSD for the treatment of dying patients at the Spring Grove 
State Hospital in Baltimore, MD, that continued at the Maryland 
Psychiatric Research Center [54, 63]. As an example, in a group of 
31 cancer patients treated with LSD-assisted psychotherapy, the 
pre- to post-treatment comparison of the indexes used as indica-
tors of the degree of emotional and physical distress indicated that 
approximately 29 % of the patients showed dramatic improvement 
and another 41.9 % moderate improvement. Another 22.6 % re-
mained essentially unchanged and only 6.4 % showed a decrement 
in the post-therapy ratings [64].

In restarting clinical research with psychedelics, especially psil-
ocybin, it was the treatment of end-of-life patients that initially led 
to the most conclusive findings [65–67]. The Heffter Research In-
stitute, which funded these more recent studies from philanthrop-
ic gifts, decided to focus on this patient group as potentially pro-
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viding the strongest support for continuing to study the therapeu-
tic use of psychedelics.

The End of LSD in Psychotherapy
Sandoz Pharmaceuticals ended its distribution of LSD in 1966 as a 
result of “unforeseen public reaction” [68]. Sandoz, and its inven-
tor of LSD Albert Hofmann, never anticipated that a drug devel-
oped for understanding or mimicking mental illness would be wide-
ly used for recreational purposes. Its use by anti-war protesters and 
so-called hippies added to turbulent social unrest during the 1960s 
and indirectly led to the “drug war” started by the Nixon adminis-
tration in the U.S. Compounding this problem, the FDA began eval-
uating applications to conduct research according to new, rigid cri-
teria outlined in the Drug Amendments of 1962, which mandated 
that a drug be shown to be safe and effective prior to approval. But 
in contrast to most drugs, proving effectiveness for LSD and psych-
edelics was not easily defined, let alone measured.

The initial apparent successes of LSD psychotherapy in the 1950s 
had reflected the loose regulation of pharmaceutical research and 
development in that decade, which allowed psychiatrists to explore 
methods of treatment freely that blended biological and psycho-
logical techniques. LSD was used in numerous ways and for diverse 
purposes, yet all approaches were usually categorized under the 
mantle of therapy. The passage of the drug amendments of 1962 
significantly changed that context [47]. Ongoing studies did con-
tinue, but no new studies were approved by the FDA.

Reinitiating Research with Psychedelics in the 
1990s
After the Spring Grove State Hospital studies ended in 1976, there 
was no more clinical research with psychedelics until the study of 
intravenous DMT by Strassman in 1994 [69, 70], which did not focus 
on therapy.

Nevertheless, various in vitro and animal model studies were 
being reported showing that the crucial target of psychedelics was 
the brain serotonin 5-HT2A receptor (see review [71]). Willins et al. 
[72] studied the regional and subcellular distribution of 5-HT2A re-
ceptor-like immunoreactivity in rat cortex and reported dense la-
beling of apical dendrites of pyramidal cells. Confirmation of the 
role of 5-HT2A receptors as the target for psychedelics in man came 
with the report by Vollenweider et al. [73] that the relatively 5-HT2A-
selective antagonist ketanserin blocked the psychoactive effects 
of psilocybin.

In the late 1990s brain imaging technologies began to be ap-
plied to the study of psychedelics. PET studies using the PET ligand 
[18F]FDG correlated various changes in mood and perception after 
psilocybin administration in man with increases in cerebral meta-
bolic rate of glucose (CMRglu) [74]. In a study by Hermle et al. [75], 
single-photon emission computed tomography (SPECT) was used 
to measure regional blood flow in male subjects given mescaline. 
The drug produced a pronounced increase in right anterior corti-
cal regions; a “hyperfrontal” pattern with some emphasis on the 
right hemisphere, which was correlated with mescaline-induced 
effects.

In another human PET study using psilocybin and [18F]FDG, Gou-
zoulis-Mayfrank et al. [76] measured metabolic rate of glucose 
(MRGlu) in several brain regions of interest when subjects per-
formed an activation task. The metabolic pattern observed was 
characterized by relative hypermetabolism in the prefrontal and 
inferior temporal regions.

The first research to study potential therapeutic value for a psy-
chedelic was carried out by Moreno and colleagues in 2006 [77]. In 
a small proof-of-concept safety study, psilocybin was given to 9 pa-
tients suffering from obsessive-compulsive disorder (OCD). Pa-
tients were given up to 4 escalating doses separated by at least 1 
week. Marked decreases in OCD symptoms were observed in all 
subjects during 1 or more sessions. In some subjects, symptom re-
lief lasted for more than the 24-h assessment period. Unfortunate-
ly, due to the small number of subjects as well as the absence of a 
dose-response relationship, this study was not conclusive.

More definitive research concerning the therapeutic value of 
psilocybin was carried out by Charles Grob [65]. A modest dose of 
psilocybin was administered to 12 adults with cancer and anxiety. 
The State-Trait Anxiety Inventory trait anxiety subscale demonstrat-
ed a significant reduction in anxiety at 3 months after treatment. 
The Beck Depression Inventory revealed an improvement of mood 
that reached significance at 6 months; the Profile of Mood States 
identified mood improvement that approached but did not reach 
significance.

Clinical studies began to proliferate in a new wave of research 
in the last 15 years. An abbreviated list of that research includes a 
study of psilocybin administration to normal subjects at Johns Hop-
kins University (JHU) [78], studies of psilocybin-assisted psycho-
therapy in cancer patients at JHU [67] and at New York University 
[79], psilocybin-assisted therapy for the treatment of alcohol use 
disorder at the University of New Mexico [80], for treating nicotine 
dependence at JHU [81], and a study of psilocybin as a therapy for 
treatment-resistant depression at Imperial College London [82]. 
They all reported statistically significant therapeutic improvement 
in the participants. Follow-up studies for this research have been 
carried out, as well as a number of studies using modern imaging 
technologies to understand better the effects of psychedelics on 
brain function. The growing number of such trials shows that we 
are entering a new phase of research with psychedelics.

Relative Safety of Psychedelics
In contrast to many other types of psychiatric drugs, psychedelics 
are relatively safe physiologically and are not considered drugs of 
dependence. A review by Strassman [83] has illustrated that point. 
Indeed, Nutt et al. [84] convened a panel of drug-harm experts to 
establish scores for 20 representative drugs that are relevant to the 
UK and which span the range of potential harms and extent of use. 
Using a multicriteria decision analysis (MCDA) approach, the panel 
members undertook a review of drug harms and identified 16 harm 
criteria. Nine relate to the harms that a drug produces in the indi-
vidual and 7 to the harms to others both in the UK and overseas. 
Whereas alcohol and heroin had overall harm scores (out of 100) 
of 72 and 55, respectively, LSD and psilocybin-containing mush-
rooms had 2 of the 3 lowest harm scores, of 7 and 6, respectively. 
Interestingly, a survey of 190,000 adult respondents pooled from 
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the last 5 available years of the National Survey on Drug Use and 
Health (2008–2012) found that lifetime classic psychedelic use was 
associated with a significantly reduced odds of past month psycho-
logical distress, past year suicidal thinking, past year suicidal plan-
ning, and past year suicide attempt [85].

As a result of the positive outcomes of many of the recent clini-
cal studies, there is a popular cry today to decriminalize or even le-
galize psychedelics like psilocybin and ayahuasca. Despite their low 
degree of relative harm, however, use of psychedelics does involve 
unique psychological risks. The most likely risk is overwhelming dis-
tress during the drug effect (a “bad trip”), which could lead to po-
tentially dangerous behavior such as leaving the study site. Less 
common are prolonged psychoses triggered by these substances. 
A list of safeguards against these risks has been published [86] and 
includes dose control, patient screening, preparation follow-up, 
and session supervision in a medical facility [87].

Psychiatry is now recognizing the promise that psychedelics 
seemed to offer more than half a century ago. As a result psychia-
try may be undergoing a paradigm shift with respect to treatment 
of depression, anxiety, addictions, and other illnesses [88].
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