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Background: Ketamine has been used as an adjuvant to opioid therapy for the management of refractory 
cancer pain but the current evidence is insufficient to draw any conclusions regarding its efficacy. We aimed 
to assess the response to ketamine in patients with refractory cancer pain treated in an oncology palliative 
care unit.
Methods: Patients with refractory cancer pain despite opioid dose escalation were selected for a trial of 
parenteral ketamine infusion according to a local protocol. The medical records of those patients treated 
between January 2004 and December 2018 were retrospectively reviewed. The primary endpoint of the 
study was a favorable response to ketamine, defined as a reduction in regular opioid dose with no increase in 
pain intensity or a reduction in pain intensity by ≥2 points on the numerical rating scale (NRS) with a stable 
regular opioid dose. The secondary endpoint was adverse events associated with ketamine.
Results: Among the 70 patients, mean pain score on NRS improved from 7.0 to 4.0 after ketamine 
(P<0.001). Forty-nine patients had a reduction of pain score by ≥2 points on NRS, 33 had ≥50% reduction 
in pain intensity. The median decrease in regular opioid dose was 25.5%, and the mean difference was  
−133.2 mg (P=0.002). A favorable response to ketamine was observed in 52 patients (74.3%). The use of 
more than one coanalgesic (odds ratio 3.451; 95% CI: 1.087–10.960; P=0.036) was associated with a favorable 
response to ketamine on multivariate analysis. Adverse events were mostly mild, with the commonest being 
drowsiness (45.7%), hypertension (34.3%) and nightmares (25.7%). Only five and three patients required 
temporary suspension and early termination of ketamine infusion respectively. 
Conclusions: These data demonstrated the efficacy and safety of ketamine in a population of patients with 
refractory cancer pain. The use of more than one coanalgesic was associated with a favorable response to 
ketamine. Further large and multicentered studies are warranted to confirm these data.
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Introduction

Pain is commonly encountered in cancer patients, with 
an overall prevalence of 50.7% in all cancer stages (1). 
Among these patients, at least 20% to 40% of the pain is 
not adequately relieved by standard treatments (2,3). In the 

literature, refractory cancer pain has been defined as pain 
related to cancer or its treatment, that persisted over time, 
generally at least three months, despite an adequate trial 
of analgesic therapies, including opioids, coanalgesics and 
non-pharmacological approaches (4,5). 

Ketamine has been used as a general anesthetic agent 
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for over 30 years (6). It has also been utilized off-label, at 
subanesthetic doses, in the management of cancer pain, 
usually in conjunction with opioids. A usual indication 
for ketamine is in the setting of refractory cancer pain. In 
the 1980s, ketamine was discovered to have N-methyl-D-
aspartate (NMDA) receptor antagonist properties (7,8). 
NMDA receptors are closely involved in the development 
of central sensitization of dorsal horn neurons, which 
transmit pain signals (9). Central sensitization occurs with 
ongoing nociceptive input from inflammation or injury, 
leading to persistent and escalating pain, hyperalgesia, 
allodynia and relative non-responsiveness to opioids in 
chronic pain. Binding of ketamine to these receptors could 
potentially reverse these phenomena (10). 

Animal studies have demonstrated an antihyperalgesic 
effect of NMDA receptor blockers in the rat models of 
chronic pain (11), while a number of human volunteer 
studies, observational studies and small clinical trials have 
indicated that subanesthetic doses of ketamine alleviate 
various chronic and neuropathic pain syndromes (6). 
However, in the multisite, randomized controlled trial 
(RCT) published in 2012 (12), no additional clinical benefit 
was found for ketamine in the management of chronic 
uncontrolled pain related to cancer or its treatment, while 
causing significant toxicities. The use of ketamine has been 
debated in terms of scientific evidence, the 2017 Cochrane 
review concluded that the current evidence is insufficient to 
assess the benefits and harms of ketamine as an adjuvant to 
opioids for relief of refractory cancer pain (13). The aim of 
this study was to assess the response to ketamine in patients 
with refractory cancer pain treated in an oncology palliative 
care unit. 

Methods

Ketamine infusion protocol for refractory cancer pain

Ketamine has been utilized in the management of refractory 
cancer pain in our palliative care unit. A local protocol has 
been established in 2003. Patients having nociceptive or 
neuropathic cancer pain with unsatisfactory control despite 
standard pain therapy, specifically regular opioid use with an 
oral morphine equivalent (OME) dose of ≥300 milligrams 
(mg) daily for >24 hours, will be considered for a trial of 
ketamine infusion. Other criteria include relative non-
responsiveness to opioids, opioid tolerance associated with 
undesirable side effects and opioid-induced hyperalgesia, 
generally the features suggestive of central sensitization. 

Cases need to be screened by palliative care specialists in 
the department before ketamine is commenced, to ensure 
appropriate case selection. Exclusion criteria include history 
of psychosis, severe labile hypertension, poorly controlled 
arrhythmia and hypersensitivity to ketamine. 

Continuous subcutaneous ketamine [KetalarTM  
50 mg/milliliters (mL), Pfizer] infusion is given in Oncology 
wards, usually started at 100 mg (diluted to 7.8 mL with 
normal saline) infused over 24 hours using a portable 
syringe driver, titrated daily according to the pain response 
and side effects. A maximum increment of 100 mg of 
ketamine per day is allowed, normally up to a total dose of 
300 mg daily. 

Pain intensity is to be recorded before ketamine 
administration, at least daily during ketamine infusion 
and upon discontinuation of ketamine infusion. Pain 
intensity is evaluated using numerical rating scale (NRS) 
on an 11-point Likert scale (from 0 to 10, with 10 being 
worst pain imaginable); a verbal rating scale on a four-
point categorical scale (from zero to three, signifying no, 
mild, moderate and severe pain respectively) would be 
used if the patient has difficulty in quantifying the pain 
on NRS. Blood pressure and pulse rate are measured by 
Dinamap® Vital Signs Monitor, normally at a frequency of 
four times daily during the infusion period. Psychomimetic 
side effects, local injection site reaction and other side 
effects of ketamine are assessed clinically, at least daily, 
with direct questioning about presence of hallucinations 
and nightmares. All administrations of analgesics and 
coanalgesics are documented in the hospital notes. Dose 
of regular opioids will be titrated during the ketamine 
treatment period, according to the pain response and side 
effects. It is suggested to reduce regular opioid dose daily 
by 20% of the previous dose, as long as the pain control is 
satisfactory. Ketamine is to be withdrawn slowly over two to 
three days subsequently. 

Study design and patients

This was a retrospective cohort study. All consecutive 
patients who had been treated with parenteral ketamine 
for the management of refractory cancer pain from 
January 2004 to December 2018 in our palliative care 
unit were included. For patients who had received more 
than one episode of parenteral ketamine infusion, only 
the first episode would be analyzed, in order to avoid the 
confounding effect of repeated measures by repeatedly 
administering ketamine to some patients. Patients treated 
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with oral ketamine were excluded. 

Data collection

Data were collected from the date of commencement 
till the date of discontinuation of parenteral ketamine 
infusion. Pain assessment was regularly performed by 
attending Oncologists and nurses in all patients admitted 
to Oncology wards, regardless of study participation, 
and was prospectively collected using standardized 
pain assessment forms. All drug administrations were 
routinely documented. The pain assessment forms, drug 
administration records and other medical records were 
retrospectively reviewed. Demographic data and clinical 
information were collected. The data of opioid therapy and 
doses expressed as OME, and prescriptions of coanalgesics, 
upon initiation and termination of ketamine, were gathered. 
The morphine:methadone ratio adopted here was a dose-
dependent one: 4:1, 8:1 and 12:1 for daily morphine doses 
of 30–90, 91–300 and >300 mg respectively (14). Details 
about ketamine prescription, including the interruption of 
ketamine treatment or the occurrence of relevant adverse 
events, were examined. Baseline serum albumin levels, the 
doses of opioid therapy and coanalgesics at discharge were 
retrieved from the electronic medical records. 

Study outcomes

The pain intensity and regular opioid dose before starting 
and upon stopping ketamine infusion were compared. The 
primary endpoint of the study was a favorable response 
to ketamine, which was defined as a reduction in regular 
opioid dose with no increase in pain intensity or a reduction 
in pain intensity by ≥2 points on NRS (15) with a stable 
regular opioid dose. The secondary endpoint was adverse 
events associated with ketamine.

Statistical analysis

Descriptive analysis was performed with categorical 
data presented as counts and percentages. Continuous 
data were described using mean, median, minimum and 
maximum values, and interquartile range. For pain intensity 
scores, missing data were imputed from the last recorded 
assessment of pain score. Pain intensity scores and daily 
regular opioid dose before and after ketamine infusion were 
compared using paired-samples t-test. Categorical variables 
were compared by Pearson Chi-square test, or Fisher’s 

exact test when the expected value in any of the cells in 
the contingency table was below five, while continuous 
variables were compared by independent-samples t-test and 
Mann Whitney U test. Multivariate analysis using binary 
logistic regression was applied to test the independent 
significance of different covariates, where variables trending 
toward significance on univariate analysis (P<0.10) were 
included. The variables were fitted into the model using 
forward selection. Statistical analysis was performed using 
International Business Machines Statistical Package for the 
Social Sciences (SPSS®) Software version 22. All P values 
were two-sided and P<0.05 was considered statistically 
significant.

Results

Eighty-four palliative care cancer patients had been treated 
with parenteral ketamine infusion for control of refractory 
cancer pain between January 2004 and December 2018. 
Thirteen patients were excluded from the analysis as their 
medical records were unable to be retrieved. Another 
patient was excluded as she had been put on oral ketamine 
upon discontinuing parenteral ketamine infusion. Seventy 
patients were eligible for analysis. 

Demographic characteristics (Table 1)

The median age of the cohort was 56.6 years, 68.6% were 
male. The commonest cancer diagnoses were lung, head 
and neck and lower gastrointestinal. Most of the patients 
had distant metastases, with 21.4% having ≥3 metastatic 
sites. The median length of hospital stay was 33 days, 
37 patients were successfully discharged after ketamine 
infusion.

The majority of the patients had an Eastern Cooperative 
Oncology Group (ECOG) performance status (PS) of  
2 and 3. The median serum albumin was 34 g/L.

Baseline pain assessment

At baseline before commencing ketamine infusion, pain 
assessment was performed for all patients (Table 2). All the 
pain was due to the underlying cancer; the commonest sites 
were chest, mixed and pelvis. Pain nature was mostly mixed, 
with neuropathic component present in 65.7%. All patients 
had a pain intensity scoring ≥5 points on NRS, mean pain 
score was 7.0, there were eight patients who scored the pain 
as the worst pain imaginable.
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Baseline use of analgesics and coanalgesics

All patients were on regular opioids. The majority (91.4%) 
had morphine as the main opioid drug, while four patients 
had oxycodone and two had fentanyl. All patients except 
one were on methadone as adjuvant analgesic. The median 
regular opioid dose, expressed in OME, was 425 mg/day 
(interquartile range, 380–538 mg/day). 

Coanalgesics were used in 66 patients (94.3%), with 42 
patients (60%) taking ≥2 coanalgesics. The most commonly 
prescribed coanalgesics included gamma-aminobutyric acid 
(GABA) analogues (n=44, 62.9%), antidepressants (n=39, 
55.7%) and benzodiazepines (n=30, 42.9%). 

Ketamine prescription

Ketamine was given via subcutaneous infusion in  
69 patients and through intravenous route in the remaining 
one. The median starting and maximum doses were  
100 mg/day (range, 50–200 mg/day) and 200 mg/day (range,  
50–400 mg/day) respectively. The median duration of 
ketamine treatment was 10 days (interquartile range,  
6.2–15 days). In the 53 patients (75.7%) who had dose 
increment of ketamine after commencement of infusion, the 
median rate of dose increment to the maximum dose was 
35.7 mg/day (interquartile range, 25–50 mg/day). 

Pain control

Pain intensity, in terms of mean pain score on NRS, 
improved from 7.0 to 4.0 after ketamine (P<0.001). Forty-
nine patients had a reduction of pain score by ≥2 points 
on NRS (Table 3); 44 patients had ≥30% reduction in pain 
intensity over baseline while 33 had ≥50% reduction.

Changes in opioid dose

The median regular opioid dose in OME reduced from  
425 to 345 mg/day, with the median change being −25.5% 
and the mean difference −133.2 mg (P=0.002). Forty-eight 
patients (68.6%) had a reduction in daily regular opioid dose 
(Table 3), among these patients the median decrease in total 
regular opioid dose was 36.8% (interquartile range, 24–59.4%). 

In the 37 patients (52.9%) who were successfully 
discharged home after ketamine administration, the median 
regular opioid dose in OME upon stopping ketamine and 
upon discharge were comparable, which were 345 and  

Table 1 Demographic characteristics

Characteristics Number (n=70)

Gender

Male 48 (68.6)

Female 22 (31.4)

Age at cancer diagnosis, years 54.3 [30.2–78.1]

Age on admission, years 56.6 [30.5–86.2]

Cancer diagnosis

Lung 28 (40.0)

Head and neck 9 (12.9)

Lower gastrointestinal 7 (10.0)

Pancreaticobiliary 6 (8.6)

Unknown primary 4 (5.7)

Prostate 3 (4.3)

Upper gastrointestinal 3 (4.3)

Gynecological 2 (2.9)

Melanoma 2 (2.9)

Urinary tract 2 (2.9)

Liver 1 (1.4)

Sarcoma 1 (1.4)

Spinal astrocytoma 1 (1.4)

Thyroid 1 (1.4)

Presence of distant metastases

Nil 9 (12.9)

No. of metastatic sites

1 site 25 (35.7)

2 sites 21 (30.0)

3 sites 10 (14.3)

> 3 sites 5 (7.1)

Mode of discharge from ward

Discharged home 37 (52.9)

Died during admission 33 (47.1)

Length of hospital stay (days) 33 [8–164]

ECOG PS

1 2 (2.9)

2 40 (57.1)

3 28 (40.0)

Serum albumin (g/L) 34 [17–42]

Data are n (%) or median [range]. ECOG, Eastern Cooperative 
Oncology Group; PS, performance status.
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350 mg respectively (P=0.336). 

Favorable response to ketamine

Favorable response to ketamine was observed in 52 patients 
(74.3%), with 48 patients (68.6%) having a reduction in 
regular opioid dose with no increase in pain intensity and 
four patients (5.7%) having a reduction in pain intensity 
while on a stable opioid dose. In the favorable response 
cohort, the mean pain score dropped from 7.1 to 3.4 on 
NRS (P<0.001) after ketamine; whereas in the unfavorable 
response cohort, the mean pain score was 6.9 before 
ketamine and 5.8 afterwards (P=0.126).

Table 4 showed the different characteristics of the patients 
in the favorable and unfavorable response cohorts. On 
univariate analysis, the factors that were associated with 
response to ketamine included the mode of discharge from 
ward (P=0.016), the maximum dose of ketamine infused 
(P=0.031) and the use of more than one coanalgesic (P=0.050), 
while serum albumin >35 g/L also had a trend towards 
statistical significance (P=0.069). Among these factors, the 
use of more than one coanalgesic (odds ratio 3.451; 95% CI: 
1.087–10.960; P=0.036) remained significantly associated with 
a favorable response to ketamine on multivariate analysis.

Other interventions within four weeks of ketamine therapy

There were 46 patients (65.7%) who had received other 
interventions for pain control within four weeks of ketamine 
therapy. Fifteen patients (21.4%) had received systemic 
anticancer treatment, 32 (45.7%) had been given palliative 
radiotherapy to the pain site(s) and 10 (14.3%) had 
undergone interventional procedure for pain control. Six 
(8.6%) and three (4.3%) patients had received two and three 
modalities of intervention respectively. The percentage 
of patients having received any other interventions for 
pain control was similar in the favorable and unfavorable 
response cohorts (P=0.774) (Table 4). 

Adverse events

The commonest adverse event (Table 5) encountered 

Table 2 Baseline pain assessment

Pain assessment items Number (n=70)

Pain site

Head and neck 7 (10.0)

Chest 16 (22.9)

Abdomen 6 (8.6)

Pelvis 12 (17.1)

Back 8 (11.4)

Lower limb 8 (11.4)

Mixed 13 (18.6)

Pain intensity

NRS 0–4/10 0 (0.0)

NRS 5–6/10 27 (38.6)

NRS 7–10/10 43 (61.4)

Pain nature

Musculoskeletal 13 (18.6)

Visceral 11 (15.7)

Neuropathic 8 (11.4)

Mixed

Musculoskeletal and neuropathic 30 (42.9)

Visceral and neuropathic 8 (11.4)

Cause of pain

Cancer 70 (100.0)

Noncancer 0 (0.0)

Mixed 0 (0.0)

Data are n (%). NRS, numerical rating scale.

Table 3 Pain control outcomes after ketamine infusion

Outcomes Number (n=70)

Reduction of pain score ≥2 points on NRS 49 (70.0)

Reduction in pain intensity ≥30% over baseline 44 (62.9)

Reduction in pain intensity ≥50% over baseline 33 (47.1)

Reduction in daily regular opioid dose 48 (68.6)

Data are n (%). NRS, numerical rating scale.
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during ketamine infusion was drowsiness, followed by 
hypertension, nightmares, local injection site reaction and 
confusion. There were no records of hemodynamic changes 
or arrhythmias attributable to ketamine administration.

Most of the adverse events were mild in severity. 
However, there were nine patients (12.9%) who had a period 
of temporary suspension of ketamine, five of them (7.1%) 
were attributed to side effects associated with ketamine: 
hypertension (n=2), drowsiness (n=2) and confusion (n=1). 
Other reasons included patient’s refusal (n=1), other 
intercurrent problem unrelated to ketamine (n=1), facilitation 
of home leave arrangement (n=1) and unknown reason (n=1). 

Eight patients (11.4%) required early termination of 
ketamine, before any intended clinical outcome could be 
achieved. Only three of them (4.3%) were attributed to 
side effects associated with ketamine, specifically confusion 
(n=2) and drowsiness (n=1). Reasons in the other five cases 
were patient’s refusal (n=3) and other intercurrent problems 
(sepsis, n=1; opioid overdose, n=1). 

Discussion

This retrospective review of 70 patients with refractory 
cancer pain who had received parenteral ketamine treatment 
in an oncology palliative care unit provided relevant 
information from a clinical perspective. According to a local 
protocol, strict selection criteria were adopted to test the 
efficacy of ketamine in cases with very difficult pain control. 
The study has found a favorable response to ketamine in 
pain control in 74.3% of patients. The use of more than 
one coanalgesic was associated with a favorable response 
to ketamine on multivariate analysis. Adverse events were 
mostly mild.

Ketamine has been utilized as an analgesic in a wide 
range of clinical settings. The efficacy of ketamine in the 
perioperative pain setting is well-established in a number of 
meta-analyses (16), while the evidence is lacking for most 
other indications. Although it may not be appropriate to 
directly extrapolate the data from acute perioperative pain 
to chronic cancer pain, it is in fact challenging, or even 

Table 4 Comparison between favorable and unfavorable response cohorts

Characteristics Favorable response cohort (n=52) Unfavorable response cohort (n=18) P value

Gender: female 19 (36.5) 3 (16.7) 0.148

Age ≥65 years 13 (25) 2 (11.1) 0.323

Mode of discharge: discharged home 32 (61.5) 5 (27.8) 0.016

Length of hospital stay, days 33 [19–53] 44 [23–67] 0.232

No. of metastatic sites ≤2 43 (82.7) 12 (66.7) 0.188

ECOG PS ≤2 32 (61.5) 10 (55.6) 0.781

Serum albumin >35 g/L 18 (36.7)† 2 (11.8)‡ 0.069

Baseline pain NRS ≥8 21 (40.4) 5 (27.8) 0.406

Presence of neuropathic component of pain 35 (67.3) 11 (61.1) 0.774

Baseline opioid dose, OME ≥450 mg/day 26 (50) 6 (33.3) 0.278

Use of coanalgesics ≥2 35 (67.3) 7 (38.9) 0.050

Baseline use of antidepressants 31 (59.6) 8 (44.4) 0.285

Baseline use of benzodiazepines 19 (36.5) 5 (27.8) 0.575

Use of other intervention for pain control 35 (67.3) 11 (61.1) 0.774

Duration of ketamine infusion, days 9 [5.8–14] 11 [8.3–16] 0.128

Starting dose of ketamine, mg 100 [50–100] 100 [50–100] 0.988

Maximum dose of ketamine, mg 200 [100–300] 300 [200–300] 0.031

Data are n (%) or median [interquartile range]. †, n=49, as 3 patients did not have serum albumin level checked within four weeks before 
starting ketamine. ‡, n=17, as 1 patient did not have serum albumin level checked within four weeks before starting ketamine. ECOG, Eastern 
Cooperative Oncology Group; PS, performance status; NRS, numerical rating scale; OME, oral morphine equivalent; mg, milligrams. 
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considered to be inappropriate and infeasible by some, to 
conduct RCTs in patients with life-limiting disease, not to 
mention the complex pathophysiology of cancer pain. There 
exist ample preclinical evidence and animal studies which 
suggest NMDA receptor is essential for central sensitization 
(11,17) and the antihyperalgesic effect through blocking 
these receptors has been demonstrated in many case reports 
and small uncontrolled studies (18-23). A longitudinal 
cohort study focussing in the pediatric population with 
various pain types showed that ketamine was specifically 
efficacious in malignancy-associated pain (24).

The Cochrane Database of Systematic Reviews had 
issued an update in 2017, adding the well-performed, 
blinded, adequately-powered RCT by Hardy et al. (12) 
to the last review in 2012 (25). It concluded that current 
evidence is insufficient to draw any conclusions regarding 
the efficacy of ketamine in cancer pain (13). The authors 
found that it was not possible to perform a quantitative 
meta-analysis of the three included RCTs due to the lack 
of extractable data, general heterogeneity of the data and 

the small number of participants in two of the trials (19,26). 
The study by Hardy et al. (12) was a negative one, with a 
strong placebo response rate of 27% and a low number 
needed to harm of six. A specific ketamine treatment 
regimen was adopted in the trial—a dose-escalating regimen 
to 500 mg/day given subcutaneously over five days, of 
which the extent of clinical utilization, the short period of 
exposure to the trial agent before it was deemed failure, and 
the safety of the dose increment rate have been thrown into 
doubt by some other experts in the field (13,27,28). Another 
potential limitation of the trial was the heterogeneity of the 
study population. Researchers thus argue that the negative 
results should not discard the potential role of ketamine 
in all cancer patients with difficult pain control. In fact, 
two systematic reviews affirmed the role of ketamine in 
refractory cancer pain (29,30), while Salas et al. found 
that specific populations could be “good responders” to 
ketamine (18).

Despite the lack of conclusive clinical evidence 
concerning its efficacy, clinicians continue to use ketamine 
as an adjuvant to opioids for chronic pain management (31). 
Many remained convinced of the benefit of the drug from 
their own positive clinical experience, some did not regard 
one negative RCT to be sufficient to induce a change in 
practice, others perceived that ketamine might have a role 
in specific patients. Practically, in the setting of limited 
effective pharmacological options to deal with refractory 
pain, one might be left with no alternative other than 
adopting less-studied strategies such as ketamine infusions. 
After all, further clinical evidence to support the use of 
ketamine has been long awaited. Similar to the situation 
of chronic noncancer pain, further studies are warranted 
to conclude the effect of ketamine, to define the target 
populations, as well as to determine the optimal dosage and 
regime of ketamine administration (32).

This study has demonstrated that 74.3% of the cohort 
receiving ketamine had a favorable response, either in terms 
of reduction in requirement of regular opioids or reduction 
in pain intensity. Average pain score dropped from  
7 to 4 on NRS, with 70% of patients having a reduction 
of pain score by ≥2 points on NRS, 62.9% having ≥30% 
reduction in pain intensity over baseline and 47.1% having 
≥50% reduction. These are very appealing figures, given 
ketamine was applied to a population with difficult pain 
control.

We reported the outcomes in pain control in terms 
of change in pain score on NRS and percent pain relief. 
NRS is a standard instrument in chronic pain assessments, 

Table 5 Adverse events that occurred during ketamine infusion

Adverse events Number (n=70)

Central nervous system

Drowsiness 32 (45.7)

Nightmares 18 (25.7)

Confusion 10 (14.3)

Hallucinations 9 (12.9)

Vivid imagery 5 (7.1)

Irrational behavior 1 (1.4)

Cardiovascular

Hypertension 24 (34.3)

Hypotension 1 (1.4)

Gastrointestinal

Nausea 2 (2.9)

Vomiting 2 (2.9)

Local injection site 

Pain 7 (10.0)

Local injection site reaction 11 (15.7)

Ophthalmic

Nystagmus 1 (1.4)

Data are n (%).
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however, it does not contain any intrinsic meaning, patients 
may interpret measurement scales very differently when 
reporting pain, thus making the baseline scores widely 
variable between individuals (33). By calculating the raw 
change or percent change, the measures of improvement 
are adjusted for the individual’s baseline. In 2001, Farrar  
et  al .  (15) found that,  on average,  a reduction of 
approximately two points or a reduction of approximately 
30% in pain score on NRS represented a clinically 
important improvement. In recent years, researchers 
are getting more in favor of reporting the number or 
proportion of patients who have a clinically important 
decrease in pain, rather than using average pain scores 
or average change in pain scores. The Cochrane Pain, 
Palliative and Supportive Care Review Group (34) and the 
Initiative of Methods, Measurement, and Pain Assessment 
in Clinical Trials (IMMPACT) (35) have defined moderately 
important benefit and substantially important benefit as 
≥30% reduction and ≥50% reduction in pain intensity over 
baseline. Pain reduction of 50% is used as the cutoff as this 
is regarded as a useful outcome according to patients (36), 
and is proven to be associated with major improvements in 
function, sleep, fatigue, depression, quality of life and work 
ability (37-40).

Our results were comparable to other published 
studies. Mercadante et al. (41) reported the results 
of a retrospective chart review in 2018, consisting of  
44 patients in total. Among them, 54.5% had ≥50% decrease 
in pain intensity and 75% had ≥30% decrease. There was 
a slight, statistically insignificant increase in opioid dose 
after ketamine as compared to baseline. The proportion 
of patients having ≥50% and ≥30% pain reduction was 
slightly lower in our study, 47.1% and 62.9% respectively, 
likely related to the statistically significant reduction in 
regular opioid dose after ketamine—mean reduction being  
133.2 mg (P=0.002). Fitzgibbon et al. (42) has reported a 
better response rate in a retrospective audit in 2005, where 
15 out of 16 patients (93.8%) had a reduction in pain 
score of ≥4 points on NRS, while the median opioid dose 
reduction was similar to us—25% in Fitzgibbon’s study and 
25.5% in this study. On the other hand, the RCT by Salas 
et al. (18) found that 4 out of 11 patients receiving ketamine 
(36.4%) had a reduction of ≥3 points on visual analogue 
scale. Different definitions of clinically important pain 
control outcomes have been utilized in various studies, 
making direct comparison difficult. Nevertheless, the 
response rate to ketamine apparently varies widely across 
studies, and was even found to be negative in Hardy’s 

RCT (12). This may be related to the different criteria used 
for case selection: refractory pain was defined as pain with 
an intensity of ≥3 points on an 11-point Likert scale despite 
ongoing treatment with opioids and coanalgesics, which 
has been criticized for not representing the clinical pattern 
commonly reserved for ketamine use.

It is also demonstrated here that ketamine administration 
offered a significant reduction in regular opioid dose, with 
the median regular opioid dose in OME reducing from  
425 to 345 mg/day. This is perceived to be a favorable 
outcome, as high and ever-escalating opioid dose would 
result in hyperalgesia and undesirable side effects. 

In the literature, it has long been postulated that 
ketamine is useful in some, but not all, patients. There is so 
far no concrete conclusion as to what factors are associated 
with a favorable response to ketamine. Among children, 
adolescents and young adults, Sheehy et al. had reported 
that the effect of ketamine on pain scores varied according 
to clinical diagnosis, infusion duration and pain location (24). 
Mercadante et al. (41) had found no association between 
pain response and age, gender or pain mechanism, while 
Hardy et al. (12) stated that pain type was not a statistically 
significant predictor of response. In our cohort, 60% of 
patients were using more than one coanalgesic. This is 
common in patients who have poor response to opioids, 
usually involving pain with a neuropathic component. 
With this being the only factor that remained statistically 
significant in multivariate analysis, it implies that ketamine 
works surprisingly better in uncontrolled neuropathic pain, 
suggesting that pain which responds poorly to conventional 
analgesics, including coanalgesics, may be a selection 
criterion that warrants a trial of ketamine. 

Ketamine was generally tolerable in our patients, in 
line with the findings by Mercadante et al. (41) and Sheehy 
et al. (24). Although adverse events were observed quite 
commonly, most of them were mild, except in 7.1% and 
4.3% where temporary suspension and early termination 
of ketamine were indicated respectively. As compared to 
Hardy’s RCT (12) where toxicities had been emphasized, a 
slower rate of dose increment of ketamine was adopted in 
our protocol, which may be associated with fewer adverse 
events (43). 

Limitations

The principal limitation of this study is its retrospective 
nature, where data were retrieved from the charts. In 
our unit, attending Oncologists and nurses are required 
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to perform regular, at least daily, pain assessments for 
all patients in Oncology wards using standardized pain 
assessment forms. It is also obligatory to document all drug 
administrations. These routines have helped to assure a 
reasonable quality of the data obtained from the charts. 

Another concern is the potential of observer bias, 
which might affect the subjective assessment of pain, but 
probably has a lesser effect on the other outcome of our 
study—regular opioid dose. Here, the regular opioid dose 
was shown to have a significant reduction after the use of 
ketamine, signifying the success of ketamine as an adjunct 
analgesic, specifically stressing on the role of ketamine in 
patients with features of central sensitization when further 
escalation of opioids is ineffective in improving pain control 
but only bringing about side effects. 

The absence of a placebo control is yet another 
limitation of this study, especially a high placebo response 
rate has been reported in previous studies on neuropathic 
pain (44-46) and up to 27% in Hardy’s RCT (12). 
Possible explanations for placebo responses of this order 
of magnitude have been suggested: regression of pain 
intensity to the mean, patient’s expectation of benefit, and 
the extra care and attention given to patients participating 
in trials (47). It was observed in our cohort that the regular 
opioid dose upon discharge was not statistically different 
from that upon stopping ketamine, meaning those patients 
were discharged with a statistically and clinically significant 
reduction of regular opioid dose over baseline. Ketamine 
infusion normally had already been stopped for a period 
of time when the patient was discharged; by that time 
any placebo effect associated with patient’s expectation 
of benefit, the extra care and attention provided during 
ketamine infusion would have been washed out. Thus, the 
results are likely reflecting a genuine pain response. 

In the study, apart from pain intensity, dose of opioid 
therapy was another major outcome. Only regular opioid 
doses, but not the dose and frequency of rescue medications 
for breakthrough pain, were taken into account. This might 
potentially lead to an underestimation of the opioid doses 
required and in turn an overoptimistic result concerning the 
efficacy of ketamine. However, as the need of breakthrough 
analgesia differs from day to day, this would lead to 
considerable difficulties in data analysis and interpretation. 
On the contrary, it would be unethical to limit or restrict 
the use of breakthrough analgesia. 

This study had included patients on opioids other 
than morphine, compatible with the real-world situation. 

However, in our practice, morphine is the dominant first-
line opioid, while oxycodone and fentanyl are only used 
when morphine is not well-tolerated or is contraindicated. 
Thus, only a minority of patients in the cohort were not 
using morphine, making subgroup analysis examining 
the effect of the opioid type on the response of ketamine 
impossible. 

With the departmental protocol in place, there is 
generally consistency regarding the indications for ketamine 
use and the administration regimen, but the timing of 
ketamine administration, and the titration of opioids and 
ketamine doses are left to the discretion of the attending 
oncologists. Thus it was not possible to conclude on any 
optimal dosage, regime, duration or timing of ketamine use 
in managing refractory chronic pain. 

Future directions

There are still a number of unanswered questions regarding 
the use of ketamine in the management of refractory cancer 
pain. Researchers and palliative care specialists are eagerly 
awaiting some more conclusive clinical evidence. Studies 
examining the optimal regimen, route, dose and timing 
of ketamine are important. Whether ketamine is more 
effective in combination with specific opioids and in which 
specific populations are other issues of high interest. 

Four core chronic pain outcome domains were suggested 
in IMMPACT recommendations 2008 (35), which included 
pain intensity presented as proportion of patients having 
substantial (≥50%) and moderately important (≥30%) pain 
reduction, physical functioning, emotional functioning, 
and participant ratings of overall improvement. It would be 
desirable if future clinical trials can adopt these standardized 
outcome measures. 

RCTs would be ideal in providing high-quality clinical 
evidence, but the strict protocols of RCTs often do not 
reflect the difficult conditions of a selected population, and 
make conduction in the palliative care settings demanding. 
Large and multicentered studies would be feasible 
alternatives. It would be worthwhile to consider international 
audit with priorly agreed-on response outcomes and toxicity 
monitoring, utilizing big data analytics through prospectively 
collected clinical data, and calling for all patients with 
refractory pain being prescribed ketamine to register. That 
would create a large patient population, facilitating more 
reliable and conclusive data analysis, allowing for planned 
subgroup analysis to be performed. 
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Conclusions

This retrospective cohort study suggested that ketamine 
was useful, with acceptable safety, in a population of 
patients with refractory cancer pain. The use of more than 
one coanalgesic was associated with a favorable response 
to ketamine. Further large and multicentered studies are 
warranted to confirm these data. 
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