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Abstract

Background: Depression and anxiety are prevalent and undertreated in patients receiving hospice care. Standard
antidepressants do not work rapidly or often enough to benefit most of these patients. Ketamine has many
properties that make it an interesting candidate for rapidly treating depression and anxiety in patients receiving
hospice care. To test this hypothesis, a 28-day, open-label, proof-of-concept trial of daily oral ketamine ad-
ministration was conducted in order to evaluate the tolerability, potential efficacy, and time to potential efficacy
in treating depression and anxiety in patients receiving hospice care.
Methods: In this open-label study, 14 subjects with symptoms of depression or depression mixed with anxiety
warranting psychopharmacological intervention received daily oral doses of ketamine hydrochloride (0.5 mg/
kg) over a 28-day period. The primary outcome measure was the Hospital Anxiety and Depression Scale
(HADS), which was used to rate overall depression and anxiety symptoms at baseline, and on days 3, 7, 14, 21,
and 28.
Results: Over the 28-day trial there was significant improvement in both depressive symptoms (F5,35 = 8.03,
p = 0.002, g2 = 0.534) and symptoms of anxiety (F5,35 = 14.275, p < 0.001, g2 = 0.67) for the eight subjects that
completed the trial. One hundred percent of subjects completing the trial responded to ketamine for both anxiety
and depression. A significant response in depressive symptoms occurred by day 14 for depression (mean D= 3.5,
d = 1.14, 95% CI = 1.09–5.9, p = 0.01) and day 3 for anxiety (mean D = 2.4, d = 0.67, 95% CI = 1.0–3.7, p = 0.004).
These improvements remained significant through day 28 for both depression (mean D = 4.0, d = 1.34, 95%
CI = 2.3–5.9, p = 0.001) and anxiety (mean D= 6.09, d = 1.34, 95% CI = 3.6–8.6, p < 0.001). Side effects were rare, the
most common being diarrhea, trouble sleeping, and trouble sitting still.
Conclusions: Patients who received daily oral ketamine experienced a robust antidepressant and anxiolytic
response with few adverse events. The response rate for depression is similar to those found with IV ketamine;
however, the time to response is more protracted. The findings of the potential efficacy of oral ketamine for
depression and the response of anxiety symptoms are novel. Further investigation with randomized, controlled
clinical trials is necessary to firmly establish the efficacy and safety of oral ketamine for the treatment of
depression and anxiety in patients receiving hospice care or other subject populations.

Introduction

Palliative care ‘‘aims to relieve suffering and improve
quality of life throughout the illness and bereavement

experience, so that patients and families can realize their full
potential to live even when they are dying.’’1 Untreated psy-
chiatric symptoms or syndromes, as sequelae of advanced,

life-threatening illness or as preexisting conditions, stand in
the way of this therapeutic aim.

Psychiatric symptoms are prevalent in patients receiving
hospice care. Up to 42% of hospice patients have symptoms of
depression and up to 70% have symptoms of anxiety.2–4 De-
pression and anxiety are frequently undertreated in these
patients. Untreated psychiatric symptoms are associated with
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significant morbidity and mortality, even in this population of
patients.5 When untreated, these symptoms can also interfere
with a patient’s capacity to make decisions, understand their
current medical situation, interact with caregivers, or ability
to reach final goals.6 Anxiety and depression may also se-
verely impact quality of life2,7 and are risk factors for suicidal
behavior,8 especially in the elderly.9–12

Current standard pharmacologic treatments for depression
in this population consist of the usual armamentarium of
more than 24 antidepressants with at least 7 different mech-
anisms of action.13 Many of these are also indicated for anxi-
ety, as are other medications, all of which have significant
associated risks.14 An appropriate standard antidepressant
trial is considered four to six weeks, and multiple trials are
frequently necessary.15,16 As the average time patients receive
hospice care in the United States is less than 10 weeks and the
median is less than 3 weeks,17 current standards for antide-
pressant trials do not adequately address the needs of hospice
patients suffering from depression and anxiety.

There is a growing body of literature supporting the rapid
treatment of depressive symptoms, including suicidal idea-
tion, with intravenous (IV) ketamine.18–31 Other than two case
reports,32–34 no studies to date have examined ketamine’s role
in treating depression or anxiety in the hospice population. To
our knowledge, no investigations of depression treatment for
any population have been carried out with oral ketamine, and
only a couple investigations of ketamine have assessed
symptoms of anxiety.30,31

Ketamine is an N-methyl-D-aspartate (NMDA) receptor
antagonist and is commonly used as an anesthetic agent. In
subanesthetic doses it can also be given as an adjuvant to
opiates for the treatment of cancer pain, particularly when
opiates alone are ineffective.35–42 In addition to being a po-
tent NMDA receptor channel blocker, ketamine has other
actions, which may contribute to its analgesic and antide-
pressant effects. These include its interactions with other
calcium and sodium channels, cholinergic transmis-
sion, noradrenergic and serotonergic reuptake inhibition,
glutamate transmission, synapse formation, and l, d, ,
opioid-like effects.43–46 Oral ketamine undergoes extensive
first-pass hepatic metabolism mainly to norketamine (via
CYP3A4).47,48 Norketamine is about one-third as potent as
parenteral ketamine for anesthesia; however, it is equipotent
as an analgesic. The maximum blood concentration of nor-
ketamine is actually greater after oral administration than
after parenteral administration.49 Ketamine has a wide
therapeutic range, making overdose difficult. Notably, an-
esthesia dosing is significantly higher than analgesia and
depression dosing. Ketamine does have the potential to be
abused at higher dosing ranges.

Overall, ketamine has many properties that make it a
good candidate for treating depression and anxiety, espe-
cially in patients receiving hospice care. It is inexpensive
and easy to administer by multiple routes. It also has a
rapid onset of action and minimal side effects when used at
subanesthetic doses. Effectiveness and safety may improve
with oral administration should ketamine’s effects prove to
be due, at least in part, to norketamine.50 Significant liter-
ature supports its safe use in hospice patients for other
symptoms, including pain.36,37,40,41,51–56

Presented are data from a 28-day, open-label, proof-of-
concept trial of daily oral ketamine administration with the

objectives of evaluating and assessing the tolerability, poten-
tial efficacy, and time to potential efficacy in the treatment of
depression and anxiety in patients receiving hospice care.

Methods

Participants were male and female subjects, aged greater
than 18 years, having a life limiting illness and receiving
hospice care. Participants also had depressive symptomatol-
ogy warranting psychopharmacological intervention, as de-
termined by two clinicians. Subjects were required to have a
Hospital Anxiety and Depression Scale (HADS) score of ‡ 15
or a HADS depression subscale score of ‡ 8 at screening and
at the start of ketamine treatment. Subjects were studied as
inpatients, outpatients, nursing home patients, or homecare
patients receiving hospice care from San Diego Hospice and
The Institute for Palliative Medicine, between February 2011
and April 2012.

Exclusion criteria included the presence of delirium; a mini-
mental state score (MMSE) < 24; symptoms of psychosis;
history of intolerability, hypersensitivity, or allergy to keta-
mine; current effective antidepressant treatment; or current
use of ketamine for depression or another symptom (e.g.,
neuropathic pain). While not exclusion criteria, caution was
used in enrolling subjects with significant tachyarrhythmias;
severe angina or myocardial ischemia; poorly controlled con-
gestive heart failure; poorly controlled hypertension; poorly
controlled hypo- or hyperthyroidism; current use of theoph-
ylline, memantine, or MAOIs; history of cerebral aneurysms;
glaucoma; any intracranial mass; use of medications with sig-
nificant drug-drug interactions with ketamine; or increased
intracranial pressure. Female subjects could not be pregnant or
nursing. The study was approved by San Diego Hospice and
The Institute for Palliative Medicine institutional review board.
All subjects provided written informed consent and needed to
maintain capacity for consent to remain in the study.

Study design

This single center, 28-day, open-label, proof-of-concept trial
was conducted to assess the potential efficacy and safety of
daily oral ketamine administration for the treatment of
symptoms of depression and anxiety in patients receiving
hospice care. Subjects were allowed to take concomitant
psychiatric medications.

Subjects received a nightly oral (PO) dose of ketamine
(10 mg/ml up to a final dose of 0.5 mg/kg in the same volume
of cherry syrup) using the open-label design. This dose was
based on the equianalgesic potency of oral and parenteral
ketamine.49 Patients were removed from the study if they had
intolerable side effects; and—for ethical reasons in this pop-
ulation with short prognoses—they had the choice to exit the
study if there was not a 30% reduction in symptoms by day 14.

Outcome measures

Subjects were assessed with standardized instruments on
day 0 (baseline) and days 3 (to capture any rapid effects), 7, 14,
21, and 28. The primary outcomes for this trial were symp-
toms of anxiety and depression as measured by the
HADS.57,58 Secondary outcomes included (1) cognition (as
measured by the Mini-Mental State Exam (MMSE));59 (2) pain
(as measured by a pain visual analog scale (Pain VAS) derived
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from the Brief Pain Inventory Short Form (BPI-SF));60 (3) ad-
verse events (as measured by an Adverse Symptom Checklist
(ASC) and Suicide Risk Assessment (SRA) derived from the
Mini International Neuropsychiatric Interview English Ver-
sion 5.0.0 (M.I.N.I. PLUS));61 (4) quality of life (McGill Quality
of Life Questionnaire (MQOL);62–64 and (5) functional status
(Karnofsky Performance Status Scale (KPSS)).60 In addition,
clinical assessments were made by trained clinicians on days
14 and 28 of the study. Patient ratings were performed by two
research nurses and a physician who were trained to a high
level of interrater reliability ( > 0.90), which was checked on a
regular basis.

For adverse events, five categories of symptoms were
identified from a 33-adverse-symptoms checklist. These ca-
tegories were cardiorespiratory symptoms (4 items); gastro-
intestinal symptoms (5 items); neurological symptoms (8
items); psychiatric/behavioral symptoms (13 items); and
other (3 items, that included ophthalmic, musculoskeletal,
and dermatologic symptoms). Ratings on the individual items
were 0 (none), 1 (mild), 2 (moderate), or 3 (severe).

Analyses

After confirming the data were normally distributed, the
effect of ketamine over time was analyzed with repeated
measures ANOVAs, with time being a within-subjects factor
and depression and anxiety scores as the dependent variables.
Response is typically defined as a clinically meaningful re-
duction in symptoms, which we found at a 30% reduction in
HADS scores based on clinical examination by qualified
mental health experts, with a particular focus of the exam on
symptoms of anxiety and depression. Significance was
evaluated at the a = 0.05 level, two tailed, after Greenhouse-
Geisser corrections. Pairwise comparisons of the study day
assessments to baseline for significant main effects and in-
teractions were performed with Sidak corrections for multiple
comparisons.65

For each subject, severity of each symptom on the adverse-
symptom checklist was summed for each category, and
category severity was averaged across subjects on each as-
sessment day. In addition, frequency of moderate or greater
changes in somatic symptoms for each assessment day was
tabulated.

Results

Patients

Sixteen subjects consented to the study, and 14 subjects
were started on the medication. One subject dropped out after
day 3 due to rapid decline in condition unrelated to ketamine
treatment; four subjects withdrew from the study after day 14
due to no response to ketamine; and one subject withdrew
after day 21 due to mental status changes unrelated to the
ketamine treatment, leaving eight subjects who completed the
study and were included in the analyses. Demographic and
clinical characteristics are summarized in Table 1.

Responders and nonresponders

Of the eight subjects completing the study, all (100%) showed
a 30% or greater improvement in both HADS anxiety and
depression scores. The six patients (43%) who withdrew from

the study all showed a 30% or greater improvement on the
HADS anxiety subscale and none (0%) showed an improve-
ment on the depression subscale.

Potential efficacy for anxiety and depression

Anxiety. A repeated measures ANOVA on the HADS
demonstrated a significant effect of time on anxiety, with
anxiety symptoms decreasing significantly in all eight com-
pleters during treatment (F5,35 = 14.275, p < 0.001, g2 = 0.67).
Corrected posthoc pairwise comparisons to baseline found
that day 3 (mean D = 2.4, d = 0.67, 95% CI = 1.0–3.7, p = 0.004);
day 7 (mean D= 3.7, d = 1.1, 95% CI = 2.4–5.1, p < 0.001); day 14
(mean D 5.7, d = 1.13, 95% CI = 3.5–5.6, p = 0.012); day 21 (mean
D 5.7, d = 1.36, 95% CI = 3.6–7.9, p < 0.001); and day 28 (mean D
6.09, d = 1.34, 95% CI = 3.6–8.6, p < 0.001) scores were signifi-
cantly lower than baseline (see Figure 1A). Clinical exams by
mental health experts confirmed significant improvements in
anxiety symptoms in all completers on days 14 and 28 of the
trial.

Depression. A repeated measures ANOVA on the
HADS demonstrated a significant effect of time on depressive
symptoms as well, with depression scores also decreasing
significantly over the course of the study for all eight com-
pleters (F5,35 = 8.03, p = 0.002, g2 = 0.534). Corrected posthoc
pairwise comparisons to baseline found that day 14 (mean
D = 3.5, d = 1.14, 95% CI = 1.09–5.90, p = 0.01); day 21 (mean
D = 4.1, d = 1.364, 95% CI = 2.0–6.2, p = 0.002); and day 28
(mean D = 4, d = 1.34, 95% CI = 2.3–5.9, p = 0.001) scores were
significantly lower than baseline (see Figure 1B). Clinical ex-
ams by mental health experts confirmed significant im-
provements in depressive symptoms in all completers on days
14 and 28 of the trial.

Table 1. Demographic Characteristics, Location

Where Treated, and Primary Hospice Diagnosis

of Patients Completing the Study
a

Count Percentage

Race/ethnicity
White/Hispanic 1 12
White/non-Hispanic 7 88

Gender
Female 7 88
Male 1 12

Marital Status
Married 2 25
Single 2 25
Widowed 2 25
Divorced 2 25

Location
Home 7 88
Skilled nursing facility 1 12

Primary Hospice Diagnosis
Cardiovascular 1 12
Hepatic 1 12
Neoplastic 3 40
Pulmonary 1 12
Renal 1 12
Other 1 12

aAge of participants: Mean = 63, SD = 18, range 36 to 88.
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Time to response

The mean ( – SD) time to response for anxiety symptoms
was 8.6 – 6 days (n = 8, median = 7). The mean ( – SD) time to
response for depressive symptoms was 14.4 – 19.1 days (n = 8,
median = 10.5). All subjects maintained this response through
day 28 for both measures.

Secondary outcome measures

No changes were found in pain levels (not all subjects had
pain), functional status, cognition, suicide risk, or quality of
life.

Adverse events

No vital sign changes (see Table 2) and no serious adverse
events due to ketamine occurred during the study. Mild in-
creases in complaints about diarrhea, trouble sleeping, and
trouble sitting still occurred in 12.5% of the sample (one
subject for each). As shown in Figure 2, on average, somatic
symptom severity decreased significantly in three cate-
gories compared to baseline, and were unchanged in the
others. Neurological ( p = 0.022) and psychiatric/behavioral
( p = 0.002) categories showed a significant decrease in re-
ported symptoms starting day 7 (see Figure 2 panels C and E),
whereas gastrointestinal ( p = 0.044) symptoms decreased
significantly by day 21. Decreases in symptom severity were
sustained until completion of the study.

Discussion

This 28-day open-label proof-of-concept trial of daily oral
ketamine administration is the first step in evaluating tolera-
bility, potential efficacy, and time to potential efficacy of daily
oral ketamine for treating symptoms of depression and anx-
iety in patients receiving hospice care. To our knowledge, this
is the first clinical trial, albeit open-label, wherein ketamine
was used to treat symptoms of depression and anxiety in
patients receiving hospice care. It is also the first trial to
demonstrate the use of oral ketamine administration target-
ing depression and to demonstrate ketamine’s anxiolytic ef-
fects. It also adds to existing published data regarding use of
repeated ketamine dosing.

A significant improvement in depressive symptoms oc-
curred with oral ketamine at a similar response rate (57%) to
other published cases and studies (14%–85%), all of which
utilized IV administration in patients with treatment resistant
depression that were otherwise healthy;66 however, unlike
what was previously demonstrated, this effect was more
protracted (occurring over weeks rather than in minutes) and
more sustained than found with IV infusions of ketamine ( > 2
weeks). A significant novel finding was a decrease in symp-
toms of anxiety in 100% of the cases. Few adverse events or
increases in somatic symptoms were noted, as has been the
case in previously reported trials; in fact, in this study, all
somatic symptoms significantly decreased. Also of note, no
significant changes were noted in vital signs, cognition, sui-
cide risk, or evidence of delirium. Interestingly, no changes in
pain scores were found either, indicating that improvements
in mood and anxiety were independent of the possible effects
of ketamine on pain. However, not all subjects in the study
had symptoms of pain to begin with. It was disappointing to
not find changes in functional status or quality of life; how-
ever, given the small sample size and the limitations of the
scales used to measure these important aspects, positive
findings in these domains may be borne out in larger trials.
Furthermore, clinical examinations revealed large changes in
quality of life and functional status, even though this was not
evident by results from the standardized measures.

Some of the alternative findings versus IV administration
may be due to 1) the oral dosing itself, which might provide
similar antidepressant and anxiolytic effects and fewer ad-
verse events than those of IV administration possibly due to
first pass metabolism to norketamine or 2) due to differing
bioavailablity via the different routes.50 The more protracted
time to response is disappointing, especially in this popula-
tion, where time is of the essence. Still, the response rate and
time to response is better than with standard antidepressant
therapy.15,16 In addition, the decreases in somatic symptoms
are particularly interesting and important to this population
that has significant medical illness and high symptom burden,
as compared to subjects in other studies of ketamine for
depression.

The positive findings with repeated oral dosing are very
promising, as oral dosing is much more practical and less
invasive than IV delivery. Placement of IV catheters requires
skill, particularly in medically frail patients. Complications of
catheters include malfunction, thrombosis, infection, and ex-
travasation, all of which limit systemic access and increase the
cost of care.67–69 Furthermore, patients often endure multiple
failed attempts at placement due to difficult venous access,

FIG. 1. Mean – SD of (A) HADS anxiety and (B) HADS
depression scores at baseline and in response to treatment
with oral ketamine over time. *Indicates that the score was
significantly ( p < 0.05) lower than baseline.
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which is common in medically ill patients. In addition, IV
catheter placement does not last for more than a few days.
Utilizing an alternate route of administration of ketamine,
such as the oral route, would be beneficial for all patients,
especially those with serious medical illness. The ability to
give repeated dosing and maintain a response over a long
period of time is also of importance, which is more feasible
with oral dosing. Perhaps a response may need to be induced
with parenteral ketamine, which then could be maintained
with oral dosing, though further study on route, dosing in-
tervals, long-term efficacy, and side effects is needed.

With these positive preliminary findings of potential effi-
cacy for symptoms of both depression and anxiety, decreased
somatic symptoms, high response rates, and rapid response in
comparison with standard antidepressants, come some limi-

tations. This was an open-label trial and is subject to all of the
inherent biases in such trials. Subjects had either symptoms of
depression or symptoms of depression mixed with symptoms
of anxiety of unclear etiology. Also, as is often the case in
clinical trials of this nature, especially in a medically ill pop-
ulation, the sample size is small. Furthermore, the sample
comes from a fairly heterogeneous population of subjects re-
ceiving hospice care who have high medical comorbidity
and high somatic symptom burden. Lastly, these subjects
were recruited from a single site and the findings may not be
generalizable.

Despite its limitations, this open-label proof-of-concept
trial suggests that daily oral ketamine may significantly de-
crease depressive and anxiety symptoms in patients receiving
hospice care with few adverse events. Further investigations

Table 2. Mean ( – SD) for Height, Weight, and Vital Signs on Study Assessment Days

Baseline Day 3 Day 7 Day 14 Day 21 Day 28

Variable Mean SD Mean SD Mean SD Mean SD Mean SD Mean SD

BMI 25.4 11.6 25.6 11.5 25.6 11.5 25.6 11.5 25.6 11.5 25.3 12.6
Systolic BP 122.6 21.6 121.1 21.6 119.9 17.8 121.0 20.5 116.3 17.9 133.7 24.0
Diastolic BP 75.3 8.2 66.4 4.7 69.3 7.8 68.3 9.7 68.4 8.1 74.5 13.5
Pulse 82.0 4.3 85.0 11.8 82.0 11.5 81.4 18.2 80.0 19.6 87.3 11.3
Respiration 17.4 2.5 17.7 1.8 17.4 1.5 15.7 2.1 14.8 3.0 17.7 3.7

FIG. 2. Mean – SD of the five categories’ symptom severity and an overall report of adverse symptoms reported during the
study. In all panels * indicates reported symptoms are significantly ( p < 0.05) less than baseline. (A) Cardiovascular and
respiratory symptoms (Sx). (B) Gastrointestinal symptoms. (C) Neurological symptoms. (D) Other symptoms. (E) Psychia-
tric/behavioral symptoms. (F) Overall sense of adverse symptoms.
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with randomized, controlled clinical trials are necessary to
firmly establish the comparative effectiveness and safety of
daily oral ketamine for the treatment of depression and anx-
iety in patients receiving hospice care or other patient popu-
lations. Quick acting, safe, and effective depression and
anxiety treatments are needed in this population if a high-
quality end-of-life experience is to be achieved. Oral ketamine
may be such an intervention.
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