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Abstract: Depression and suicidality are significant challenges faced by cancer patients,
particularly those in advanced stages of the disease or nearing the end of life. Conventional
antidepressant therapies often have limited effectiveness or delayed onset of action, making the
exploration of alternative treatments crucial. The use of ketamine as a potential treatment for
depression and suicidality in cancer and terminal patients has gained considerable attention in
recent years. This review article aims to provide a comprehensive analysis of the current data
regarding the efficacy and safety of ketamine in this specific population. This review presents an
overview of clinical trials and case studies investigating the use of ketamine in this population. It
explores the effectiveness of ketamine as a standalone treatment or in combination with other
interventions. Furthermore, the article addresses the limitations and future directions of research
in this field. It highlights the need for larger, well-controlled studies with long-term follow-up to
establish the efficacy, safety and optimal treatment parameters of ketamine for depression and
suicidality in palliative care.
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1. Introduction

Patients who have been diagnosed with cancer are three times more likely to develop major
depressive disorder (MDD) compared to the general population [1-4]. A physician may struggle to
diagnose depression in a cancer or terminally ill patient because of a large overlap of symptoms
between the two conditions. Insomnia, fatigue, weight loss and changes in appetite can be attributed
to a patient’s cancer or chemotherapy [5,6]. However, utilizing an inclusive approach to the criteria of
MDD is more sensitive which may lead to increased survival and quality of life for patients with
terminal illness and questionable prognosis [6,7]. Untreated depression can be highly dangerous in a
patient with a poor prognosis. When a patient first receives a diagnosis of cancer, they are almost 13
times more likely to commit suicide within seven days than the general population [6]. Traditional
antidepressant medications may have limited efficacy in this population. As such, there is a pressing
need for alternative treatments that can rapidly alleviate depressive symptoms and reduce the risk of
suicide in cancer or palliative care patients. In recent years, a growing body of literature has explored
the potential of ketamine as a treatment for depression and suicidality in cancer patients. Despite some
promising findings, concerns have been raised about the safety and practical considerations of using
ketamine in cancer patients.

Currently, ketamine is reserved as an off-label use for treatment-resistant depression. Physicians
may find the rapid onset of ketamine’s effects helpful in actively suicidal patients, as current first-line
pharmacotherapy options can take several weeks to produce full effect [8,9]. However, data is
somewhat limited regarding the safety and long-term efficacy of ketamine’s effects in palliative care
and cancer patients. More large-scale clinical trials are needed to determine ketamine’s role in
depression treatment [9]. Furthermore, ketamine should be studied in combination with
chemotherapeutic agents to determine possible drug interactions when utilized for patients with cancer.

The aim of this manuscript is to review the existing literature on the use of ketamine as a treatment
for suicidality in cancer patients with a focus on its safety, efficacy and practical considerations.
Specifically, the objectives of this manuscript include:

e To provide an overview of the current understanding of the neurobiological mechanisms of
ketamine’s antidepressant and anti-suicidal effects.

e To evaluate the safety and tolerability of ketamine in cancer patients including the risk of
dissociative symptoms, transient increases in blood pressure and heart rate and more serious
adverse events such as psychosis and hallucinations.

¢ To assess the efficacy of ketamine in reducing suicidal ideation in cancer patients including
areview of studies that have explored the use of ketamine in this population and their results.

e To discuss practical considerations for the use of ketamine in cancer patients including
patient selection, dosing and administration and monitoring of adverse effects.

¢ To identify gaps in the current literature and highlight areas for future research including the
need for larger randomized controlled trials to better understand the safety and efficacy of
ketamine in this population.
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2. Materials and Methods
2.1. Literature Search Strategy

A comprehensive search was conducted to identify relevant manuscripts for this literature review.
Electronic databases including PubMed, MEDLINE, Embase and PsycINFO were searched using a
combination of keywords and medical subject headings (MeSH) related to “ketamine”, “depression”,
“suicidality”, “cancer” and “terminal patients”. The search was limited to articles published in English
up to February 2023. Additionally, references of relevant articles were hand-searched to identify any
additional studies that may have been missed.

2.2. Inclusion and Exclusion Criteria

Studies were included in this review if they met the following criteria: (1) focused on the use of
ketamine as a treatment for depression and suicidality in cancer and terminal patients, (2) included
original research (clinical trials, case series, case reports), (3) reported on outcomes related to
depressive symptoms, suicidality, or adverse events, (4) involved human participants and (5) were
published in peer-reviewed journals. Studies that solely focused on non-cancer populations or animal
models were excluded.

2.3. Data Extraction and Synthesis

Two independent reviewers performed the initial screening of titles and abstracts to identify
potentially relevant articles. Full-text articles of the selected studies were then retrieved and reviewed
for eligibility. Discrepancies were resolved through discussion and consensus. Data were extracted
from the included studies using a standardized form which included study characteristics (e.g., author,
year, study design), participant characteristics (e.g., sample size, age, cancer type), intervention details
(e.g., ketamine dose, administration route), outcome measures and key findings.

2.4. Data Analysis

Due to the heterogeneity of the included studies, a narrative synthesis approach was employed to
summarize the findings. The results were organized according to the key outcomes such as the efficacy
of ketamine in reducing depressive symptoms and suicidality, safety profile and adverse events. The
findings were presented descriptively, supplemented with tables or figures when appropriate.

2.5. Ethical Considerations

As this review article is based on the analysis of previously published studies, ethical approval
was not required.
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2.6. Limitations

It is important to acknowledge that this review may be subject to publication bias as it focused
only on studies published in English. Additionally, the variability in study designs, patient populations
and outcome measures across the included studies may limit the generalizability of the findings.

3. Results
3.1. Definition and properties of ketamine

Ketamine is a dissociative agent that has had a multitude of uses throughout the years. It is
able to produce effects within hours by acting as a non-competitive channel blocker of N-methyl-
D-aspartate (NMDA) receptors [10]. Ketamine is a dissociative and analgesic that has had sedative
uses spanning from veterinary medicine to pediatrics. Others who may have used it as a
recreational drug know it as “Special K”, “Kitty” or “vitamin K”. Now, it is beginning to make an
appearance in psychiatry.

Phencyclidine, commonly known as PCP, was rejected for use as an anesthetic as a result of its
unmanageable and distressing behavioral state [11]. Ketamine was derived from PCP with only 1/10th
of the potency, producing a decrease in severe dysphoria and hallucinations which made it a more
suitable choice [11]. As far back as the Vietnam War, the U.S. military noted these desirable features
along with its quick recovery time, almost immediate analgesic effects and lack of interference with
respiratory depression or blood pressure and implemented ketamine as a field anesthetic [12].

3.2. Medical uses of ketamine

Ketamine was first approved by the FDA in 1970 as a general anesthetic and has since been
used as common practice [13]. In 2019, the S-enantiomer of ketamine, esketamine, was approved
as a therapeutic option for treatment-resistant depression [13]. Esketamine can be used intranasally
and the isolated S-enantiomer has been shown to have greater affinity for the NMDA-receptor site.
When S-ketamine and R-ketamine are compared to one another, S-ketamine produces a more
significant analgesic and anesthetic effect and is less likely to induce a psychotic state [14]. Due
to these differences, there is emerging research to explore if esketamine may be more suitable for
psychiatric uses rather than the racemic mixture. In the U.S, besides being used in anesthesia and
as an analgesic, ketamine is used to treat major depressive disorder (MDD) and treatment-resistant
depression (TRD) [15]. However, there are off-label uses involving IV ketamine for depression as
well as a number of ongoing studies and trials to understand the potential use in post-traumatic
stress disorder, anxiety, bipolar disorder as well as drug addictions [15]. Table 1 summarizes the
possible ways for ketamine use in palliative care medicine.
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Table 1. Use of ketamine in palliative care.

Indications Description

Perioperative use, dressing  Single use of IV ketamine often in combination with morphine or midazolam
changes, orthopedic
emergencies.

Pain Management IV push, IV infusion, subcutaneous infusion for various forms of pain:

e Neuropathic pain poorly responsive to titrated opioids and oral adjuvant
analgesics (eg. antidepressant and/or anticonvulsant) particularly when there is
abnormal pain sensitivity - allodynia, hyperalgesia or hyperpathia.

e  Complex ischemic limb pain or phantom limb pain.

e  Poorly controlled incident bone pain (often has a neuropathic element).

e  Complex visceral / abdominal neuropathic pain.

Other Topical ketamine as an oral rinse has been described to treat mucositis and
as a gel for neuropathy.

3.3. Mechanism of action for ketamine ’s antidepressant effects

The main mechanism of ketamine is acting as a non-competitive blockade of the ion channel
connected to the NMDA receptor complex. The glutamate surge is produced by the blockade of the
NMDA receptors on GABA neurons, activating AMPA receptors [13]. After comparing
antidepressant effects of other drugs with similar mechanisms of action such as memantine and
seeing less efficacy, it is understood that this non-competitive blockade of the NMDA receptor is
not the only mechanism to explain ketamine’s antidepressant effects [13]. A proposed explanation
Is that the activated AMPA receptors then result in increased neuroplasticity along with higher levels
of the associated protein, brain-derived neurotrophic factors with phosphorylation of tropomyosin
receptor kinase B (TrkB) [13]. An additional proposal that has yet to be contradicted is attributed to
its downstream activation of the mTOR pathway accompanied by the formation of spine synapses
in the prefrontal cortex that was observed in rat models [13]. The mTOR pathway has impaired
functionality in the prefrontal cortex in patients with MDD [16]. Furthermore, researchers were able
to connect these 2 factors to ketamine’s efficacy as an antidepressant by noting the return of
depressive signs in the rats once they added a blockade of the mTOR pathway [13]. The recent
approval of esketamine has been ground-breaking, given that the majority of antidepressants are
monoamine oxidase inhibitors and take weeks while ketamine offers a novel mechanism of action
by targeting glutamate receptors that work in a fraction of the time [10]. Figure 1 summarizes the
proposed cellular mechanism.
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Figure 1. Ketamine antidepressant mechanism of action.
3.4. Use of ketamine for depression and suicidality in terminal and cancer patients

Receiving a cancer diagnosis is a life-changing event that can cause a wide range of emotions
from shock and disbelief to sadness, fear and anger. It is normal for cancer patients to experience a
wide range of emotions throughout their journey, but when these emotions persist for a prolonged
period of time, they may indicate depression. Depression and cancer have a complex and bidirectional
relationship. On the one hand, depression can increase the risk of cancer incidence and mortality. On
the other hand, cancer diagnosis and treatment can cause depression in certain patients. Depression is
a common comorbidity in cancer patients with prevalence rates ranging from 10% to 40%.

The physical and emotional tolls that come with a cancer diagnosis can be overwhelming. Various
studies show that the prevalence of suicidal ideation in patients with cancer ranges from 13.1% [17] to
34.3%[18]. Compared to the general population, the risk of suicide in cancer patients is doubled [19].
Additionally, the prevalence of completed suicide is increased in patients with cancer, particularly if they
have also been diagnosed with clinical depression [20]. In patients with cancer classified as “severe”, the
prevalence of suicidal ideation ranges from 19.1% to 24.5% [21,22]. The prevalence of suicidal ideation
with a specific plan is increased in patients with cancer and contributing factors on suicidality vary by
age and gender [23,24]. If a patient with cancer also has been diagnosed with a substance use disorder
or other mental health disorder, the risk of suicide may be further increased [25]. Lastly, the prevalence
of depression and suicidality in cancer patients may depend on prognostic factors such as the type of
cancer, location, stage and treatment modality [26-28]. For example, patients with advanced cancer or
those receiving palliative care may have a higher prevalence of depressive syndromes and/or suicidality
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than those with early-stage cancer or those receiving treatment. Table 2 summarizes several risk factors
that have been identified for suicidality in terminal and cancer patients.

Table 2. Risk factors related to suicide in terminal patients.

Risk Factors

Family and personal history of suicide

Past psychiatric history (delirium, depression with profound hopelessness, psychotic features, impulsivity)
Uncontrolled pain or other symptoms of advanced disease

Cancer site (head and neck, lung, stomach and colorectal)

Limited social support

Advanced age

Male gender

Patients with both cancer and depression have been shown to have a reduced ability to cope
with emotional distress, leading to a decreased quality of life, nonadherence to medical treatment
and decreased survival rates [29,30]. Additionally, depression is associated with an impaired
immune response [29] and an increased perception of pain which may increase lengths of hospital
stays, reduce drug efficacy and further decrease overall health outcomes [31]. Furthermore, a
patient suffering from depression may delay seeking medical care for their cancer symptoms which
may worsen their prognosis [32].

3.5. Overview of treatment for depression & suicidality in cancer and terminally ill patients

Much like any other medical diagnosis, treatment options for depression range from supportive
psychotherapy, antidepressants and on rare occasions, ECT. These patients require an interdisciplinary
treatment approach including management of pain, fatigue and somatic symptoms [33]. Therefore, the
overarching goal of treating depression in cancer patients is to improve quality of life and at best,
survival rate [34]. Like any terminal or cancer patient being managed for depression, other factors
come into play when choosing one class of drug over the other including tolerability, side effect profile
and patient preference [35].

Antidepressants can be a valuable tool in addressing cancer-related depression, as they can
improve mood, reduce anxiety and help patients cope with the challenges of their disease. Studies have
shown that antidepressants can be effective in managing depression in cancer patients with a reduction
in symptoms ranging from 50% to 75%. Antidepressants can also help alleviate other symptoms of
cancer, such as pain, fatigue and insomnia which can further improve a patient’s quality of life. In
addition, antidepressants have been shown to be safe and well-tolerated in cancer patients with few
side effects reported.

Conventional use of antidepressants in terminal patients is not generally recommended given
the delay in the onset of action of this. Moreover, depression scores suggest that antidepressants
do very little to alleviate terminally ill patients of their depression [36]. Stimulants such as
methylphenidate and dextroamphetamine have been found to be effective in treating depression in
cancer patients. The use of stimulants as an antidepressant has been studied extensively and
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research has shown that they can improve mood, increase energy levels and reduce fatigue in
cancer patients suffering from depression [37]. Overall, these medications can also have a positive
impact on a patient’s overall health, as depression has been linked to poor treatment outcomes and
a higher risk of mortality in cancer patients.

3.6. Use of ketamine in treating depression & suicidality in cancer and terminally ill patients

Ketamine has also been studied for its antidepressant effects and is known to manage depression
rather rapidly in terminally ill patients [38]. Although ketamine has been studied in the management
of depression and found to be efficacious, it has been minimally studied in cancer patients receiving
palliative care. While ketamine has shown promise in improving depressive symptoms, there are still
many questions regarding its use in clinical practice. Table 3 summarizes the recommendations for
clinical use of ketamine [9].

Ketamine has many properties that make it an interesting candidate for rapidly treating
depression and anxiety in patients receiving hospice care [39]. A 28-day, open-label, proof-of-
concept trial of daily oral ketamine administration was conducted to evaluate the tolerability. The
study found that daily oral ketamine administration was well-tolerated and resulted in significant
improvement in depression and anxiety symptoms in patients receiving hospice care [39]. Another
study reported that a single oral dose of ketamine provided rapid and moderately sustained symptom
relief for both depression and anxiety in patients receiving hospice care [40]. A retrospective chart
review of 31 inpatients receiving hospice care who received ketamine for depression on a clinical
basis was conducted and found that ketamine was effective in treating depression in patients
receiving hospice care [41].

More recently, the INKeD-PC study also demonstrated robust antidepressant effects that were
partially sustained with adequate safety and tolerability in these depressed patients with cancer
receiving palliative care [42]. It has been shown to have rapid and effective anti-suicidal effects in
depressed patients with suicidal ideation [43-45]. A single dose of ketamine has been shown to rapidly
relieve acute suicidal ideation in cancer and palliative care patients [46]. Dosage recommendations
should be tailored to the patient’s specific needs and medical condition. Table 4 summarizes the details
regarding ketamine/esketamine treatment in this population.

However, additional research on ketamine’s long-term safety and its efficacy in reducing
depression and suicide risk is needed before clinical implementation [43].

3.7. Safety and side effects of ketamine in cancer and palliative care patients

Overall, ketamine is considered safe in TRD and especially in patients experiencing suicidal
ideations. Despite being a safe, effective and rapid treatment option for cancer patients battling
depression, ketamine is ridden with side effects that are considered to sometimes outweigh its benefit.
The most common side effects reported include dissociation, confusion, sedation, high blood pressure,
dizziness, headache, blurred vision, anxiety, nausea and vomiting. Iglewicz et al described side effects
based on his study to include disorientation, hallucinations, sedation, insomnia, delusions and anxiety.
About 13% of study subjects experienced only one side effect including insomnia, delusions and
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anxiety and less than 30% of subjects experienced psychiatric symptoms. Overall, there were
significantly more subjects (59%) who experienced no side effects [41]. Table 5 outlines major side
effects reported in the literature.

Table 3. The recommendations from the American Psychiatric Association Council of
Research Task Force on Novel Biomarkers and Treatment Recommendations for Clinical
Use of Ketamine [9].

Recommendations From the American Psychiatric Association Council of Research Task Force on

Patient Selection » Strongest evidence for major depressive disorder
» Less evidence in other mood disorders
» Baseline symptom assessment
» Antidepressant treatment history
» Physical and laboratory
» Informed consent including discussion of potential risks and benefits

Clinical Experience + Currently no recommendations or guidelines
and Training + Clinicians should be prepared to manage potential cardiovascular events and behavioral effects of ketamine
Treatment Setting » Setup for the monitoring of cardiovascular and respiratory function
Medication Delivery + Most studies use 0.5 mg/kg of IV ketamine delivered over 40 minutes
» Dose may need to be adjusted for patients with BMI>30
Follow-up and Assessments - Use rating instruments to assess clinical response and evaluate risk-benefit ratio of continued treatment
Efficacy of Longer- + Studies suggest that repeated dosing may extend the duration of ketamine effects
term Repeated + Ketamine administration 2X/week over 2-3 weeks seems as effective as 3X/week over 2-3 weeks
Administration » Taper or discontinue treatment based on an individual patient basis
Safety Measures and » Risk of cognitive impairment and cystitis are associated with chronic ketamine use
Continuation of *+ Substance abuse liability
Treatment * Frequent ketamine administration is not recommended
Future Directions * Major knowledge gaps remain regarding long-term efficacy and safety

* Further large-scale studies are needed
+ Clinicians providing ketamine treatment are encouraged to participate in coordinated systems of data collection

Despite its therapeutic benefits and positive outcomes, there have been concerns about the
potential abuse or misuse of esketamine. (S)-ketamine has been found to have a higher binding
affinity for NMDA receptors compared to (R)-ketamine which explains its greater anesthetic
potency and undesirable psychotomimetic side effects [47]. Furthermore, (R)-ketamine appears to
lack psychotomimetic side effects and potential for abuse, unlike (S)-ketamine [47-49]. These
findings suggest that (R)-ketamine may be a safer alternative with lower abuse potential compared
to (S)-ketamine. In terms of pharmacological profile, (S)-ketamine has been suggested to exhibit
higher potential liability for abuse than (R)-ketamine [50]. Behavioral studies have also indicated
that (S)-ketamine may have a higher abuse potential compared to (R)-ketamine [50]. Additionally,
(S)-ketamine has been associated with acute psychotomimetic and dissociative adverse effects
which may contribute to its abuse potential [48]. Studies have also found that the likability of
esketamine and ketamine among recreational drug users is similar. This suggests that if esketamine
were to be abused, it would likely have similar effects to ketamine. Real-world evidence from
ketamine use supports the low potential for abuse and misuse of esketamine. In the general
population, the abuse rate of ketamine has been found to be less than 0.2% and deaths due to
ketamine are exceedingly rare. These findings suggest that the potential for abuse and misuse of
esketamine is also likely to be low. Figure 2 summarizes other clinical aspects of recreational use
of ketamine.
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Table 4. Ketamine-esketamine treatment protocol.

Stage Treatment protocol
Pretreatment Presentation for treatment
Stage » Patient is NPO for 4 hours (solids), 2 hours (liquids)

+ Evaluation with psychometric rating scales
» Montgomery Asberg Depression Rating Scale (MADRS)
*  Quick Inventory of Depressive Symptomatology (QIDS)
Insert 1V or train with esketamine delivery device
» Vitals monitored throughout treatment
IV: Mix 0.5 mg/kg of ketamine in 500 cc NS (dosing based on ideal body
weight)
» IN: Select between 24 mg, 56 mg, 84 mg doses (typically start 56mg vs 84mg)
» Last “pre-briefing” / anticipatory guidance
Treatment Stage During protocol — patient monitored by nursing
» Continuous pulse oximetry
» Continuous telemetry
» Blood pressure g15 minutes (1V), basline, 40 min, 2 hours (IN)
» Maintain a low stimulus environment (lights dimmed, quiet, soothing music)

Table 5. Side effects of ketamine.

Side Effect Description

Dissociation Occurs during treatment, often diminishes with repeated dosing.

BP and HR Elevation in heart rate and blood pressure during treatment; patients counseled to take
changes antihypertensives and antiarrhythmics on treatment days.

Gl side effects  Nausea and vomiting during treatment; pre-medication with anti-emetics is helpful.
Other Mild-headache and fatigue post treatment.

4. Discussion

Ketamine has demonstrated various benefits in the treatment of depression and suicidal
ideations among patients with terminal illness. The drug has exhibited a capacity to diminish
suicidal thoughts up to a week after treatment initiation with a notable reduction occurring within
the first 24 hours [43]. In addition, ketamine has demonstrated a distinctive anti-suicidal effect
which is separate from its general antidepressant characteristics [51]. Furthermore, ketamine has
been proven to be harmless and advantageous in managing patients who are acutely suicidal or
emotionally unstable in the short term [52]. Moreover, it has come to light that this psychotropic
agent is effective in decreasing depressive symptoms and suicidal ideations in patients with
treatment-resistant depression [53]. Additionally, ketamine has been proven to be effective in
treating sudden-onset depression and active suicidal ideations in patients who have recently been
diagnosed with cancer [44]. Finally, ketamine has been determined to be efficacious and well-
tolerated in the treatment of chronic neuropathic pain and self-harming tendencies in children [54].
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Figure 2. Recreational Use of Ketamine.

While ketamine has shown promise as a treatment for depression and suicidality in cancer and
terminal patients, there are also several limitations and challenges associated with its use. One major
limitation is the lack of long-term data on the safety and efficacy of ketamine for these patients [55].
Additionally, the optimal dosing and duration of treatment with ketamine for depression and suicidality
in cancer and terminal patients is not yet established [38]. Another challenge is the potential for adverse
effects, such as cognitive dysfunction, psychotomimetic effects and cardiovascular events [55].
Furthermore, the mechanism of action of ketamine in reducing suicidal ideation is not fully understood
and the relationship between its effects on depression, anxiety and suicidal ideation is not clear [46].
Finally, there is a need for further research to establish the role and appropriate dosing of ketamine in
cancer patients suffering from depression [38]. Figure 3 summarizes other practical obstacles of
ketamine use in palliative care settings.

4.1. Future directions

Future directions for research on ketamine and depression/suicidality in cancer and terminal
patients include the need for well-designed, randomized studies to establish the role and
appropriate dosing of ketamine in this patient population. Further research is also needed to
evaluate the long-term safety and efficacy of ketamine for these patients. Additionally, future
studies should investigate the neural correlates of ketamine’s anti-suicidal effects and its potential
use as a crisis intervention in patients at suicide risk. Other future directions include investigating
the optimal dosing and duration of treatment with ketamine for depression and suicidality in cancer
and terminal patients as well as identifying clinical characteristics that predict symptom
improvement with ketamine treatment. Finally, future research should aim to address the
knowledge gaps about the use of ketamine in depression and develop novel, more effective and
fast-acting antidepressants.
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Figure 3. Practical obstacles of ketamine use in palliative care.
5. Conclusions

Due to the increased risk of suicide in cancer patients, there is a need for rapid-acting
treatments for depression in this patient population [6]. Ketamine is used off-label for treatment
resistant depression through its non-competitive blockade of the ion channel connected to the
NMDA receptor complex on GABA neurons, activation of AMPA receptors and possible ability
to increase neuroplasticity and cause downstream activation of the mTOR pathway [13]. Ketamine
can be beneficial for depression and suicidality in cancer patients due to its rapid onset [8].
Esketamine, the S-enantiomer of ketamine, has been approved intranasally for treatment resistant
depression [13]. Ketamine has been studied in terminally ill patients and found to be well-tolerated
and improve depression and anxiety symptoms [38-41]. The INKeD-PC study found that ketamine
had robust antidepressant effects in depressed patients with cancer receiving palliative care [42].
However, before prescribing ketamine, it is important to consider its side effects such as
dissociation, BP and HR changes, nausea and vomiting and headache and fatigue [41]. Esketamine
has a low potential for abuse and misuse when used as directed in clinical trials. Overall, ketamine
and esketamine appear to be safe possible options for depression and suicide in cancer patients.
Future research could include randomized controlled trials comparing the use of ketamine and
esketamine to current first-line options for depression and suicide in cancer patients.
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