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Psychedelic drugs are still tarred with 
their 1960s-era image of “turn on, 
tune in, and drop out,” but serious 

investigators had been studying these com-
pounds at least since the 1940s to manage 
conditions such as alcoholism, chronic pain, 
and terminal illness. By the mid-1970s, 
most of that research had been shut down. 
But interest in the therapeutic properties 
of psychedelic agents never completely 
subsided, and over 
the past decade a 
new generation of  
researchers has 
quie   tly been 
studying the effect  
of psilocybin on 
people in the late 
stages of cancer.

When Charles 
Grob, M.D., and 
his colleagues 
published their 
findings in the Archives of General Psychiatry 
in 2010, they noted that their study was 
“the first in 35 years to explore the poten-
tial utility of a psilocybin treatment model 
for patients with reactive anxiety associ-
ated with advanced-stage cancer.” Their 
subjects were 11 women and 1 man, aged 
36–58 years. Four patients had no experi-
ence with hallucinogens. In initial meetings 
with the study staff, they learned about the 
study design and had a chance to develop a 
rapport with the investigators.

Patients received a capsule containing 
0.2 mg per kg of body weight of psilocybin 
(considered a modest dose) or a placebo 
capsule with 250 mg of niacin. Patients and 
investigators did not know the contents of 
each capsule, and each patient acted as his 
or her own control. Control and placebo 
sessions occurred several weeks apart. The 
sessions began at 10 a.m. and lasted 6 hours. 
Subjects were encouraged to lie in bed, 
wear eyeshades, and listen to classical music 

during their experience. They were left 
undisturbed, except for brief hourly checks.

“All 12 of our subjects tolerated the treat-
ment very well,” said Grob, professor of 
psychiatry and biobehavioral sciences at the 
David Geffen School of Medicine at UCLA. 
“There were no adverse effects. We were most 
concerned that there might be high levels of 
anxiety or transient psychotic events, but our 
people did not experience that,” Grob said. 

Because these patients 
had taken a relatively 
low dose of psilocybin, 
the psychedelic effect 
“was not a ‘knock-
your-socks-off’ type of 
experience” like those 
reported by people 
taking higher doses, 
he explained.

But the psycho-
logical effects of the 
drug were real, and it 

“helped restore a sense of meaning, a sense 
of who [the patients] are,” Grob said. “Many 
of our subjects went through a kind of auto-
biographical life review, examining the dif-
ferent facets of their lives from before their 
illness and through their illness, and they 
often reported a sense of continuity that had 
become somewhat disrupted.”

Tapping Into the Mystical
A team at New York University is using a 
paradigm with similar outcome measures, 
but a higher dose of psilocybin at 0.3 mg/
kg. Patients there also underwent 9 months 
of psychotherapy in addition to receiving 
the drug. Currently, the team has data on 12 
patients, with six more who have recently 
signed up. The goal is to have 32 patients 
by the time enrollment ends.

“We haven’t analyzed our data yet, but 
we do have some very strong anecdotal 
clinical impressions,” said Stephen Ross, 

M.D., assistant professor of psychiatry and 
child and adolescent psychiatry at the NYU 
School of Medicine.

“All subjects experienced a rapid clinical 
improvement. Those who had death anxiety 
had a significant reduction or resolution of 
that anxiety. We’ve also seen decreased anx-

iety and depression 
in general; patients 
are becoming more 
spiritual and philo-
sophical, and people 
are becoming bet-
ter integrated with 
their families and 

dealing with unresolved conflicts, prepar-
ing more for their future, and preparing, in 
some ways, for their death,” said Ross.

“People say they feel interconnected to 
other forms of energy. They feel as if their 
consciousness is part of a greater conscious-
ness. They feel connected to transcendental 
forces and a sense of sacredness, and they 
have intuitive insights that are part of these 
experiences, all of which are core aspects of 
a mystical experience.”

Anthony Bossis, Ph.D., assistant profes-
sor of clinical psychiatry at NYU, reported 
similar patient experiences. “All patients 
I’ve worked with say the drug has allowed 
them to live more fully in the present, to be 
less concerned with yesterday and tomor-
row and whether tomorrow will bring more 
suffering,” he said. “Patients say it reframes 
how they see life and death. One patient, 
now deceased, said he realized that con-
sciousness doesn’t end, it doesn’t die, it con-
tinues, and that his body is one aspect of life, 
that physical death is part of the life experi-
ence, but there’s a broader continuum.”

Going Beyond Drugs
Psilocybin is not the only key to the doors 
of perception: studies of MDMA (ecstasy), 
mescaline, and dimethyltryptamine—found 
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“Every patient I’ve worked 
with says the drug has allowed 
them to live more fully in the 
present, to be less concerned 

with yesterday and tomorrow 
and whether tomorrow will 

bring more suffering.”

Anthony Bossis, Ph.D.
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in the Amazonian medicine ayahuasca—can 
produce similar results.

Nor is taking a drug even necessary. 
Investigators seem to agree that the salu-
tary effects come not from the compounds 
themselves but from the spiritual epiphany 
they produce, so nonpharmacologic ways of 
achieving the same outcome should be just 
as beneficial. For example, many people use 
meditation to attain a transcendental state 
similar to that produced by psilocybin, and 
evidence indicates that the changes in brain 
activity evoked by the drug mimic those 
seen in Buddhist monks while meditating. 
Ross pointed out that throughout history, 

people have used prayer, fasting, dancing, 
and even sex to expand consciousness.

“Palliative-care doctors will tell you 
people can have these shifts toward the end 
of life that really transform the relation-
ship of the patient to the dying process, so 
we know that humans are capable of [pro-
found changes],” said Roland Griffiths, 
Ph.D., professor of behavioral biology at 
Johns Hopkins University, who has stud-
ied psilocybin in healthy volunteers and is 
now recruiting subjects with cancer.

Despite these encouraging findings, it 
will probably be a while before magic mush-
rooms become part of the standard oncology 

regimen. Grob warned that the studies to 
date have all been small, the subjects care-
fully selected. “Before psilocybin leaves the 
research setting, probably several hundred 
subjects will have to be studied,” he said. 
He speculated that someday, doctors may 
become certified to use this treatment.

Bossis said he hopes this research will 
draw clinicians’ attention to the spir-
itual and existential distress that afflicts 
so many patients with terminal illnesses. 
After all, he explained, “it is a key part of 
suffering.”
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High-Throughput Sequencing Set To Enter 
Patient Care
By Karyn Hede

Tumor boards may soon include a med-
ical geneticist to discuss how to treat 
an individual’s tumor on the basis of 

its genomic characteristics, with genomic 
medicine poised to enter mainstream med-
ical care. Before that, ongoing research and 
clinical trials are probing at how genomic 
knowledge may improve patient care.

By the end of the year, the first fully 
genome-driven clinical trial will launch 
for patients with metastatic solid tumors 
resistant to treatments. The two-year 
WINTHER trial will be conducted at four 
institutions around the 
globe: the University of 
Texas M.  D. Anderson 
Cancer Center in 
Houston; the Vall 
d’Hebron Hospital in 
Barcelona, Spain; the 
Chaim Sheba Medical 
Center in Tel Aviv, 
Israel; and the Gustave Roussy Institute 
in Villejuif, France. The trial will enroll 
200 patients in two arms: One group will 
receive treatment according to tumor DNA 
characteristics, and the other will receive 

comprehensive analysis of RNA, micro-
RNA, and DNA of both tumor and normal 
tissue, along with a bioinformatics-driven 
score designed to estimate the odds of 
response to several treatment options.

Also this year, a research team at the Fred 
Hutchinson Cancer Research Center at the 
University of Washington in Seattle expects 
to launch a high-throughput DNA sequen-
cing test to detect minimal residual disease 
(MRD) in a broad range of hematopoietic 
malignancies. The test’s improved sequen-
cing technology allows patient samples to 

be processed 
in less than a 
week, and it car-
ries a low rate 
of false positives 
and negatives. 
Specifically, the 
test identifies 
genetic rear-

rangements in the T-cell receptor that gen-
etically define the leukemia. The presence of 
abnormal cells after treatment can indicate 
relapse and a need for further treatment to 
eliminate the remaining cancer cells. The 

researchers have applied for a patent and 
have licensed the technology to Adaptive 
Biotechnologies, which has applied for U.S. 
Food and Drug Administration approval to 
market the test.

The research team, led by Harlan Robins, 
Ph.D., a computational biologist at the 
Fred Hutchinson Cancer Research Center, 
reported in the May 16, 2012, issue of Science 
Translational Medicine that they could detect 
MRD in T-lymphoblastic leukemia patients 
at almost twice the rate of flow cytometry, 
the current “gold standard” in the U.S.

“I was really excited to see this paper 
because I think it does address for the hemat-
opoietic malignancies a really interesting 
and important advance,” said Elaine Mardis, 
Ph.D., codirector of the genome institute at 
Washington University in St. Louis. Mardis, 
who was not involved in the research, leads a 
team that provides high-throughput sequenc-
ing to several cancer-related research projects. 
She pointed out that the cost of stem cell 
treatment for leukemia can run $300,000–
$800,000, and using a more sensitive technol-
ogy to identify patients most likely to benefit 
from treatment could actually save money.

“We’re at the point where 
we can handle significant 

throughput, and the price point 
is already competitive with 

what they do now.”
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