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ABSTRACT

Introduction

Ketamine is a well-known anesthetic and analgesic agent which primarily works through N-methyl-D-aspartate
(NMDA) receptor antagonism, offering powerful analgesic effects that is particularly useful in opioid-refractory
pain. Beyond pain control, it garnered significant attention in depression and anxiety research, which are some of
the most frequent and serious symptoms experienced by patients in need of palliative care. This article provides
an overview of Ketamine therapeutic applications in treatment of depression, anxiety, physical pain, opioid
tolerance and opioid-induced hyperalgesia (OIH), drawing on research from PubMed published between 2020 and
2025.

Aim of study

This review aims to present the current state of knowledge regarding Ketamine, focusing on its pharmacological

properties, clinical applications, and potential role in palliative care.

Material and methods

The review was based on research of articles published from 2020 to 2025 on the PubMed database. Keywords

used in research were among others: Ketamine, palliative care, pain, neuropathic pain, depression.

Current state of knowledge

Ketamine plays important role in anesthesiology and it shows a lot of potential in psychiatry. Multifactoral effects
result from complex mechanism of action. Evidence suggests Ketamine can be effective in managing refractory
pain (enabling lower doses of opioids even in severe pain), depression and anxiety disorders, opioid tolerance and

OIH, positioning ketamine as a promising agent for palliative care.

Summary (conclusions)

Ketamine's advantages such as its rapid onset, wide range applications, favorable safety profile at subanesthetic
doses and many routes of administration make it a valuable tool in the end-of-life care. However long term studies

are crucial for identifying both benefits and possible risks.

Keywords: Ketamine, pain, palliative care, depression, anxiety, OIH, opioid tolerance



INTRODUCTION

Palliative care, according to the WHO definition, is a form of care for people living with serious illnesses,
regardless of diagnosis or prognosis, which focuses on relieving symptoms and reducing suffering caused by the
illness. The goal of palliative care is to improve the quality of life of patients and their loved ones, so they can live
as fully as possible despite the limitations imposed by the disease. Effective treatment of ailment allows meeting

patient’s higher needs- psychosocial, spiritual, existential.

Ketamine is a derivative of phencyclidine (PCP) that acts primarily as a non-competitive NMDA (N-methyl-D-
aspartate) receptor antagonist, a subtype of glutamate receptor in the central nervous system. First synthesized in
1962 and approved for clinical use in 1970, ketamine was initially used exclusively as a dissociative anesthetic,
valued for its unique properties: the ability to induce anesthesia, amnesia, and sedation while preserving airway
protective reflexes and maintaining hemodynamic stability due to its sympathomimetic effects. [1] This drug is
also distinguished by its analgesic properties (as the only currently used intravenous anesthetic with this feature),
enabling its use in monoanesthesia and low-opioid anesthesia. These characteristics have made it a valuable agent

across various medical fields, including emergency medicine, anesthesia induction, and pediatric procedures. [2]

In recent years, Ketamine has regained interest in neuropsychiatry due to its rapid-acting antidepressant effects,
particularly in patients with treatment-resistant depression (TRD) and acute suicidal ideation. This rapid
therapeutic response is likely mediated through glutamatergic neurotransmission modulation, enhanced synaptic
plasticity, and effects on neurotrophic signaling pathways such as BDNF (brain-derived neurotrophic factor) and

the mTOR (mammalian target of rapamycin) pathway. [3]

Despite its clinical potential, psychotomimetic effects, addiction risk, and adverse effects necessitate careful
evaluation of Ketamine's long-term safety profile and may limit its use in palliative care. Ongoing research aims
to elucidate its precise mechanisms of action, optimize dosing regimens, and develop analogues or related

compounds, and hopefully will enable broader therapeutic applications. [4]

The review aims to highlight innovatory, multidirectional applications of Ketamine in palliative care and to show

present barriers and need for further research in this area.

The review is based on the latest articles from the PubMed database in the years 2020-2025.

Keywords like Ketamine, pain, palliative care, depression, anxiety, OIH, opioid tolerance were used in the search.



ADVANTAGES AND DISADVANTAGES OF KETAMINE [2,4]

Advantages Disadvantages

e  Psychotomimetic effects (hallucinations, dis-

e Flexible administration (IV, subcutaneous, . . .
sociation) may require dose adjustments.

oral, or intranasal routes available). o . _
’ ) e Limited long-term safety data in palliative

e Rapid and versatile relief .
populations.

*  Cardiovascular stability e Requires careful patient selection and moni-

e reduction of airway resistance and relaxation toring

of airway smooth muscle . . . .
y o Elevates intracranial pressure, risk of in-

* Minimal respiratory depression (safer than creased cerebral blood flow (this effect have

ioids in . : .
opioids in some cases) not been confirmed in more recent studies).

e May improve mood and quality of life. e Risk of abuse

e Anti-Inflammatory properties

CLINICAL USE
Physical pain

Pain treatment represents one of the most critical area in palliative medicine. Among oncology patients, pain is
highly prevalent, occurring in up to 50.7% of cases across all cancer stages. [5] Within this population,
conventional pharmacological management fails to provide adequate pain control in 20-40% of patients. [6]
Ketamine is a unique anesthetic agent that has gained prominence primarily due to its analgesic properties,
specifically in treating both acute and chronic pain, including cases resistant to standard therapies. [7] Moreover,
use of additional drugs with Ketamine, such as magnesium infusion may significally improving analgesia. [4]
Originally developed in the 1960s, its analgesic effect comes from stimulating p-opioid and k-opioid receptors.
Unique mechanism of action and multi-target effects on pain pathways make it important drug in managing
complex pain syndromes, primarily as a co-analgesic. [8] Ketamine has proven to be an effective analgesic for
nociceptive (tissue-related), neuropathic (nerve-related) and inflammatory pain.[9] In palliative care an important
issue is refractory cancer pain. The medical literature defines refractory cancer pain as pain related to malignant
disease or its treatment persistent for at least three months, resistant to appropriate analgesic therapy including
opioids, adjuvant analgesics, non-pharmacological interventions. Ketamine benefits oncology patients with
treatment-resistant pain, proving particularly significant for opioid-refractory cases, particularly in uncontrolled
neuropathic pain. [6] However, divergence of opinion regarding the usefulness of subanesthetic Ketamine for
managing opioid refractory cancer pain were noted and investigators acknowledged the lack of high-quality trials.
[10,11] Anti-inflammatory properties enhance its efficacy in chronic pain through inhibition of pro-inflammatory
cytokines, reduction of glial cell activation, attenuation of oxidative stress. [10] As an opioid adjunct Ketamine

enables opioid dose reduction and improves overall pain control. [12] Its particularly effective for managing



neuropathic cancer pain that can be caused by tumor growth, nerve compression, tissue infiltration and

chemotherapy/radiotherapy side effects. [13]

Opioid tolerance and Opioid-induced hyperalgesia (OIH)

Opioid-induced hyperalgesia (OIH) is a state of heightened pain sensitivity caused by opioid use. Unlike tolerance
(reduced opioid effect), OIH leads to a paradoxical increase in pain perception, where patients on opioids may
experience enhanced sensitivity to painful stimuli or new or worsening pain, different from the original
condition.[14] Currently, there are limited reports on the occurrence of opioid-induced hyperalgesia (OIH) among
cancer patients, but it is believed that this phenomenon may be underdiagnosed and underreported in this
population.[15] Key mechanisms involve neuroplastic changes in the central nervous system, particularly NMDA
receptor activation and central sensitization.[16] Opioids remain the cornerstone of analgesic therapy for patients
receiving palliative care. However, chronic opioid use can lead to reduced analgesic efficacy (tolerance) and
paradoxical pain hypersensitivity (opioid-induced hyperalgesia, OIH). Ketamine's mechanisms of action in
treating OIH and opioid tolerance are: enhancing opioid receptor signaling, reducing opioid-induced
desensitization, blocking NMDA receptors involved in central sensitization — a key mechanism underlying opioid
tolerance and OIH. Ketamine therapy presents a potentially safer alternative to conventional strategies for
managing opioid tolerance, which include dose escalation, opioid rotation, adjuvant analgesics. Increasing opioid
doses is particularly risky due to the intensification of side effects, risk of overdose, and addiction. [14,16].
Preclinical Evidence shows that multiday intravenous ketamine infusions have demonstrated the ability to "reset"
p-opioid receptors (MORSs), restoring sensitivity for several weeks, enable opioid dose reduction while maintaining
effective analgesia.[15,17] Important consideration is that according to some studies, Ketamine's efficacy may

vary depending on the specific opioid medication used in therapy. [16,18]

Depression

Major depressive disorder (MDD) is a significant problem in patients with advanced cancer, receiving palliative
care, with an estimated prevalence of 10—15%. [19] It has been proven that MDD is an independent risk factor for
poor prognosis, associated with reduced survival in patients with cancer. Depressive symptoms often coexist with
existential distress and death anxiety, and may negatively impact pain severity in patients with advanced cancer.
[20] Early and effective treatment of depression is crucial to reducing end-of-life suffering and improving the
quality of life of patients. Glutamatergic agents, particularly ketamine, represent a new class of antidepressant
medications. The growing popularity of glutamatergic drugs in the treatment of depression stems from their
significantly faster onset of action, higher efficacy in patients resistant to conventional treatments, and a unique
mechanism of action involving modulation of the glutamatergic system. [21,22] Additionally, ketamine exhibits a
rapid effect on suicidal thoughts. [23] It appears to be particularly effective when used alongside psychotherapy,
with a reduced risk of psychomimetic side effects.[24] Intranasal Esketamine has been approved for the treatment
of depression by the U.S. Food and Drug Administration (FDA) and other regulatory agencies. [22] Ketamine
currently remains an off-label treatment for treatment-resistant depression (TRD). [25] The response rate to

treatment is 65—70%, which is higher than that of classical antidepressants.[23] The onset of action is rapid- effects



may appear within less than one hour after subcutaneous administration, with maximum antidepressant effects
observed approximately 24 hours post-dose and lasting up to 7 days. [26] In the case of oral administration, the
onset of action is delayed.[27] Possible side effects such as dissociation, hallucinations, and dysphoria require
careful dose selection and may sometimes necessitate the use of adjunctive medications (e.g., benzodiazepines,

Clonidine or Haloperidol). [21]

Anxiety

Life-threatening terminal illnesses affect physical, emotional, social, and spiritual well-being. Psychiatric disorders
are prevalent, with anxiety disorders estimated to occur in approximately 10% of cancer patients receiving
palliative care. Research demonstrates that the dissociative anesthetic ketamine - even in single doses - exhibits
rapid anxiolytic and mood-enhancing effects.[28] Unlike conventional antidepressants and anxiolytics which
require weeks to take effect, Ketamine produces clinically significant improvement within hours, with effects
lasting for days or weeks which makes them a potential alternative to benzodiazepines. [29] In contrast to
benzodiazepines Ketamine does not result in physical dependence as its discontinuation does not produce
withdrawal symptoms (although there is still a low risk of psychological dependence) [4]. Therefore, Ketamine
may provide therapeutic benefits for patients with treatment-resistant anxiety disorders where other conventional
anxiolytics have proven ineffective. [30,31] However, the role of NMDA receptors in anxiety reduction remains

relatively poorly understood.

CONCLUSIONS

Ketamine offers rapid and effective treatment for depression, particularly in patients who have not responded to
first- line medications, and shows promise in managing anxiety disorders. It serves as a crucial intervention in
severe cases, especially when suicidal thoughts are present, where the speed of therapeutic effect is particularly
important. Ongoing research aims to determine the optimal dosing, strategies for maintaining treatment effects,

and the long-term safety of its use.

Ketamine may also serve as an adjunctive therapy in reducing opioid tolerance and alleviating hyperalgesia. A key
benefit is that patients continue to receive adequate analgesia during treatment. However, its use should be guided
by clinical evidence and individual patient assessment. Further research is needed to refine dosing protocols and

confirm the safety of long-term use.

The main issue is that the reported effects of ketamine in the treatment of the aforementioned conditions are still
based, at least in part, on a small number of studies and participants. There is a lack of larger, more rigorous trials
to confirm these findings. Some studies involve small patient groups, which further emphasizes the need for
replication. In addition, variability in the doses used, frequency of administration, and duration of treatment can

influence outcomes and should be carefully considered when designing studies and interpreting their results.

In summary, the multifaceted action of Ketamine makes it a valuable adjunct in palliative care. Research

particularly highlights its rapid onset of action and effectiveness in cases where standard treatments fail to yield



satisfactory results. Its ability to alleviate both physical and psychological suffering makes it a unique option for
improving quality of life at the end of life. It appears, that with the careful assessment, monitoring, and a
personalized approach Ketamine may be safely and effectively integrated into palliative care to enhance outcomes
and with reducing potential risks While not a first-line treatment, ketamine should be considered more frequently

as an option in palliative care.
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