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No pain relief from morphine?
Individual variation in sensitivity to morphine and the need
to switch to an alternative opioid in cancer patients

Abstract Goals of work: The aims
of this study were (1) to prospectively
evaluate the clinical benefits of switch-
ing from morphine to an alternative
opioid, using oxycodone as first-line
alternative opioid, in patients with
cancer, (2) to evaluate the consistency
of the clinical decision for the need to
switch by comparing two hospital
sites, and (3) to evaluate whether there
were objective predictors that would
help identify morphine non-respond-
ers who require switching to an
alternative opioid and from this to
construct a clinical model to predict
the need to switch. Patients and
methods: One hundred eighty-six
palliative care patients were prospec-
tively recruited from two hospital
sites. Responders were patients treated
with morphine for more than 4 weeks
with good analgesia and minimal side
effects. Non-responders (switchers)
were patients who had either uncon-
trolled pain or unacceptable side
effects on morphine and therefore
required an alternative opioid. The
differentiation between responders
and switchers was made clinically and
later confirmed by objective param-
eters. Results: In this prospective

study 74% (138/186) had a good
response to morphine (responders).
One patient was lost to follow up.
Twenty-five percent (47/186) did not
respond to morphine. These non-
responders were switched to alterna-
tive opioids (switchers). Furthermore,
of 186 patients, 37 achieved a suc-
cessful outcome when switched to
oxycodone and an additional 4 were
well controlled when switched to more
than one alternative opioid. Overall
successful pain control with minimal
side effects was achieved in 96%
(179/186) of patients. There were no
significant differences in the need to
switch between the two hospital sites.
Conclusions: This study has shown
that proactive clinical identification
and management of patients that
require opioid switching is reproduc-
ible in different clinical settings and
significantly improves pain control.
Further studies are required to develop
and test the predictive model.
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Introduction

Three quarters of cancer patients experience pain. Mor-
phine is the strong opioid of choice for the treatment of
moderate to severe cancer pain according to guidelines
from the World Health Organisation. This recommendation

from the WHO was derived by virtue of availability,
familiarity to clinicians, established effectiveness, simplic-
ity of administration and relative inexpensive cost. It was
not based on proven therapeutic superiority over other
options.
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It is often assumed that all cancer pain can be relieved
with morphine; the clinical response to morphine is, how-
ever, highly variable. It is thus not sensible, as has pre-
viously been assumed, to keep titrating up the dose of
morphine if intolerable side effects occur in order to
achieve pain control in all patients.

For the purposes of this study we defined ‘opioid
switching’, a term given to the clinical practice of sub-
stituting one strong opioid with another in an attempt
to achieve a better balance between analgesia and side ef-
fects. ‘Opioid rotation’ includes the group of patients that
switch to an alternative opioid to improve pain and/or side
effects and also includes those changing to an alternative
opioid or route of administration based on patient or clini-
cian preference. The practice of switching is gaining pop-
ularity. Robust clinical trials are needed to both evaluate
this practice and elucidate the underlying mechanisms of
interindividual variation in response to different opioids.

The aims of this study were (1) to prospectively evaluate
the clinical benefits of switching from morphine to an al-
ternative opioid in cancer patients, (2) to evaluate the con-
sistency of the clinical decision for the need to switch by
comparing two hospital sites [oxycodone was used as first-
line switch (second line opioid) as per Royal Marsden
Hospital Trust guidelines] and (3) to evaluate whether or
not there were objective predictors that would help identify
switchers, and from this to construct a clinical model to
predict the need to switch.

It is well recognized that there are considerable dif-
ficulties in recruiting patients to palliative care studies be-
cause of issues such as attrition, consenting and fatigue.
This study differs from previous studies in that it proac-
tively recruits oncological and palliative care patients who
required strong opioids and who required a switch to an
alternative opioid.

Methods

This was a prospective, observational, controlled clinical
study. All patients with cancer pain who required treatment
with oral morphine for pain control were considered for
entry into the study. Patients were recruited from two
separate sites at the Royal Marsden NHS Trust, which is a
tertiary cancer centre. The study was approved by the
Research and Ethics committee of the Royal Marsden
Hospital. All patients gave informed written consent.

The study group included responders who had been
taking morphine for at least 4 weeks with good clinical
benefit. Morphine non-responders/switchers were identi-
fied as those who either experienced poor pain control
despite adequate titration of morphine dose or who had
morphine-related side effects unresponsive to adjuvant
medications. This was a subjective assessment made ini-

tially by the patient and confirmed by the clinician who
then made the decision to switch the patient to an alter-
native opioid. At this time, the patient was entered into the
study as a ‘switcher’. This was a clinical assessment made
by a different clinician at each site. Before the first dose of
the alternative opioid was given objective measures of the
pain and side effects were made using the Modified Brief
Pain Inventory score and toxicity scores.

Patients were switched to oxycodone as first line.
Second-line switch was either to fentanyl or methadone.
Patients with predominantly neuropathic or incident pain
and patients with abnormal renal function (serum creati-
nine >1.5 times the upper limit of normal as per laboratory
reference range) were excluded from the study.

Data collected included demographic information, opi-
oid doses and concomitant medications. For switchers, we
also recorded the criteria for changing to an alternative
opioid and whether or not the switch was successful. All
patients completed a Modified Brief Pain Inventory scor-
ing pain on a numerical rating scale of 0–10. Toxicity
scores were recorded on a 4-point scale as ‘not at all’, ‘a
little’, ‘quite a bit’, ‘very much’. Biochemical and haema-
tological data at the time of entry to the study were
collected.

An accurate database was constructed. All data were
entered and checked by at least two members of the
research team. Data was then audited by the chief scientist
using data mining software. Patients were withdrawn from
the study if they requested to do so or if they were too ill
to continue.

Data analysis

For normally distributed variables, data are described as
mean±standard deviation and Student t tests were used to
compare groups. For skewed variables, data are described
as median (range) and Wilcoxon rank sum tests were used
to compare groups. Proportions were compared using chi-
square statistics.

We analysed different indices collected at the time of
entry into the study. This was either at the time of being
controlled on morphine for 4 weeks or more or at the time
before the patients were switched to an alternative opioid.
From these variables, we constructed a model to objec-
tively predict the need to switch from morphine to an
alternative opioid. The model was built by selecting var-
iables that reached a significance of p<0.1 on univariate
analysis. In addition, gender, ethnicity and age were in-
cluded in the multivariate analysis. We then performed
stepwise removal of those variables that failed to reach
significance at p<0.1. In addition, patients were scored as
to whether or not they were being treated with the fol-
lowing analgesic agents in addition to opioids: steroids,
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non-steroidal anti-inflammatory drugs or anti-neuropathic
agents. The model was tested to see whether use of these
other analgesic agents would affect outcome. The impact
of the following biochemical variables that are known to
clinically affect side effects such as confusion, nausea and
drowsiness were also considered: sodium, calcium, creat-
inine and albumin.

Results

Response to morphine and switching

In this prospective study, 186 patients taking morphine for
pain relief were recruited. Of these 186 patients, 138 had a
good response to morphine (responders). These responders

Table 1 Patient characteristics Morphine
responders (n=138)

Non-responders
(switchers) (n=48)

Total
(N=186)

Age (years) 57.4±13.6 58.0±11.0 57.6±12.9
Gender
Male 59 25 84
Female 79 23 102
Ethnicity
Caucasian 121 41 162
Non-Caucasian 17 7 24
Weight (kgs) 68.6±14.9 73.7±23.2 69.9±17.2
Dose of morphine 100 (10–1060) 70 (15–580) 100 (10–1060)
Diagnosis
Breast 30 9 39
Sarcoma 22 4 26
Lung 15 5 20
Head and neck 13 5 18
Gynaecological 15 1 16
Renal cell 8 5 13
Lower gastrointestinal tract 6 6 12
Haematological 10 1 11
Oesophagus 5 2 7
Pancreas and biliary 4 2 6
Melanoma 3 2 5
Prostate 2 2 4
Mesothelioma 1 2 3
Bladder 1 1 2
UKP (Unknown Primary) 2 0 2
Endocrine 1 1 2
Other 3 0 3
Pain scores
Average 2.5 (0–8) 5 (0–10) 3 (0–10)
Worst 5 (0–10) 8 (2–10) 2.5 (0–8)
Pain relief 80 (20–100) 60 (0–100) 80 (0–100)
Serum morphine and metabolites
Morphine-3-glucuronide (ng/mL) 1154.8 (41.3–38846.5) 663.2 (6.1–6212.2) 1029.2 (6.1–38846.5)
Morphine-6-glucuronide (ng/mL) 175.5 (8.3–6795.5) 100.8 (1–1554.2) 168.9 (1–6795.5)
Morphine (ng/mL) 17.4 (1–425.5) 9.6 (1–261.4) 16.1 (1–425.5)
Blood results
White blood count (×10−9 g/dL) 9.5±5.7 11.9±12.5 10.1±8.1
Haemoglobin (g/dL) 11.4±1.7 11.5±1.8 11.4±1.7
Platelets (×109/L) 302.5 (4–795) 329 (70–942) 306.5 (4–942)
Sodium (mmol/L) 137 (123–143) 136 (124–143) 137 (123–143)
Creatinine (μmol/L) 69 (40–170) 71 (44–152) 70 (40–170)
Calcium (mmol/L) 2.22 (1.5–2.94) 2.24 (1.81–2.63) 2.22 (1.52–2.94)
Albumin (g/L) 28.6±6.2 30.2±7.2 29.1±6.5
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were compared with 48 non-responders (switchers) who
required an alternative opioid. Table 1 describes the base-
line characteristics for each group. For the 48 non-re-
sponders, switching was successful in 87% (41/47) of
cases; outcome was not known for one patient. A single
switch to oxycodone resulted in a successful outcome in
79% (37/47) of the non-responders. Two non-responders
required two switches and 2 required three switches before
good clinical outcome was achieved. Overall ‘switching’,
where indicated, resulted in a good clinical outcome in 96%
(179/186) of the patients recruited to this study (Fig. 1).

The most common reasons for switching to an alter-
native opioid were pain, confusion and drowsiness, night-
mares and nausea (Table 2).

Difference in pain control and side effects between
switchers and controls

Having decided on clinical grounds that a patient was
not responsive to morphine because of inadequate analge-
sia or intolerable side effects (as reported by the patients
and assessed by the clinician), we analysed patients’ pain
and side effects scores to see if there was objective evi-
dence (using the Brief Pain Inventory (BPI) and toxicity
scores) to correlate with the clinical picture and the need to
switch. Switchers, compared with morphine responders,
had higher pain scores and obtained less pain relief from
morphine [average pain, switchers 5 (0–10), responders 2
(0–8), z=−4.95, p<0.0001; worst pain, switchers 8 (2–10),
responders 5 (0–10), z=−4.92, p<0.0001; pain relief,
switchers 60% (0–100%), responders 80% (20–100%),
z=−5.25, p<0.0001]. Switchers experienced more side ef-
fects [moderate/severe confusion (score 2 or 3), 25/48 vs.
16/138, χ2=34.0, p<0.0001; severe drowsiness (score 3),
27/48 vs. 13/138, χ2=46.3, p<0.0001; nightmares (score 2
or 3), 10/48 vs. 4/134, χ2 16.5, p<0.0001; severe nausea
(score 3), 9/48 vs. 8/138, χ2=7.2, p<0.05]. The strongest

association with switching was patients who were both
confused and had a drowsiness score >2 (p<0.0001).

Comparison between centres on the decision to switch

The key findings of this study are that the process of
identification and management of patients who require
switching (i.e. do not respond to morphine or suffer into-
lerable side effects from it) is reproducible and successful.
This is in spite of different case mixes and sites of tumour
types. It is also reproducible if staff in different units use
one set of guidelines. No difference in the reason for
switching was found between the two hospital sites. Over-
all, patients recruited at one site were younger (55.5±12.9
vs. 62.6±11.8 years, t=−3.49, p<0.001) whilst the other site
had a higher percentage of ethnic minority patients (4/54
vs. 20/112, χ2=8.7, p<0.05). Tumour diagnoses differed
between sites as determined by geographical location of
departments, sarcoma was overrepresented at one site and
lung cancer and haematological malignancy at the other
(25/112 vs. 1/54, χ2=11.6, p<0.001; 9/112 vs. 11/54,
χ2=7.5, p<0.05; 3/112 vs. 8/54, χ2=9.7, p<0.05, respec-
tively). Paracetamol was less likely to be prescribed at one
site, reflecting clinician preference (7/54 vs. 57/112,
χ2=13.4, p<0.001).

Difference between short- and long-acting opioid use
between switchers and morphine responders

Switchers were more likely to be treated with short-acting
rather than slow-release preparations of morphine (27/48
vs. 16/138, χ2=40.0, p<0.0001). This was an expected
outcome, as patients with unstable pain are more likely to
be on short-acting opioids. There was no significant dif-
ference in morphine dose between groups.

186 patients 

recruited 

138 controls 48 switchers 

41 successful 6 not successful 1 not known 

37= 1 switch 

2= 2 switches 

2 = 3 switches 

Fig. 1 Data were analysed for
186 patients; 48 patients were
switched. Switching was con-
sidered effective in 41 (87%) of
47 patients; 37 achieved anal-
gesia and tolerable side effects
with one switch, 2 with two
switches and 2 patients required
three switches. For 1 patient,
outcome of switch was not
known. Outcome was successful
for 96% of patients
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Construction of a model to predict a switcher

We found seven variables that were significantly different
in the group that needed to switch with a significance of
p<0.1 on univariate analysis (Table 3). In addition, gen-
der, ethnicity and age were included in the multivariate
analysis. Subsequent, stepwise removal of variables that
failed to reach significance at p<0.1 resulted in a model
with seven independent variables reaching significance of
p<0.05. The need to switch was dependant on white cell
count, weight, concomitant use of 5HT3 antiemetics, beta
blockers and proton pump inhibitors, tumour diagnosis of
the lower gastrointestinal tract and recent chemotherapy
(within 14 days) (Table 4).

Patients were scored as to whether or not they were
being treated with the following analgesic agents in ad-
dition to opioid: steroids, non-steroidal anti-inflammatory
drugs or anti-neuropathic agents. The model was tested to
see whether use of these other analgesic agents would
affect outcome. They did not reach significance on uni-
variate analysis and did not add to the overall model on
multivariate analysis. Data used in the construction of this
model were data from this prospective study only.

The following biochemical variables, which are known
to clinically affect side effects such as confusion, nausea
and drowsiness, were also considered: sodium, calcium,
creatinine and albumin. None of these variables reached
a level of significance in the multivariate analysis and
therefore are not included in the final model. Develop-
ing and testing of this model needs to be done in further
studies.

Patients that did not respond to morphine or
alternative opioids: 3% (5/186)

Additional data regarding the five patients who did not
respond to switching is presented in Table 5. The review of
the notes shows that 4 of 5 patients were within 1 month of
their death. One patient achieved pain control after an epi-
dural. For three patients, in retrospect, management of their
pain may also have been improved with an anaesthetic
regional neural blockade.

Discussion

The opioid of first choice for moderate to severe cancer
pain is morphine [1]. Large interindividual variation in
analgesic response to morphine has been shown in patients
with cancer. For these patients, switching to an alternative
opioid is becoming established clinical practice [2, 3].
Oxycodone is used as the first-line alternative opioid for
patients who switch at the Royal Marsden Hospital, as per
the Palliative Care Guidelines. Evidence base for the use
of oxycodone as a strong opioid in cancer pain is growing
[4–10]. Other alternative opioids such as fentanyl and
methadone are used as first-line alternatives in other cen-
tres [2]. One of the challenges with opioid switching is the
appropriate determination of an opioid dose ratio when
substituting opioids; lower doses than expected, according
to equivalent conversion tables, may be required. Con-
version to alternative opioids, particularly to methadone,
should be done with caution [2, 11].

Table 2 Most common reasons for switching: switchers had higher
pain scores and higher side effect scores

Chi-square p value

Pain relief (%) 30.5 2.4×10−6

Average pain score 25.7 2.7×10−6

Worst pain score 24 6.1×10−6

Confusion and drowsiness 47.7 5×10−12

Nightmare 16.5 5×10−5

Nausea 7.2 7.3×10−3

Table 3 Modelling the need to switch from morphine to an
alternative opioid: variables reaching significance of p<0.1 on
univariate analysis

Variable Odds ratio Confidence
interval

p value

Urogenital 2.31 0.87–6.14 0.093
Lower gastrointestinal tract 3.14 0.96–10.3 0.058
Gynaecological 0.17 0.02–1.36 0.095
Weight 1.02 1.00–1.04 0.086
Antiemetic (5HT3) 7.91 1.48–42.2 0.016
Antifungal 0.39 0.13–1.19 0.098
Beta blocker 4.54 1.37–15.08 0.013
Paracetamol 2.18 1.11–4.27 0.024
Proton pump inhibitor 0.45 0.23–0.87 0.018
White blood cells 1.03 0.99–1.07 0.094
Recent chemotherapy 0.49 0.22–1.11 0.086

Table 4 Clinical model for switching from morphine to an al-
ternative opioid

Variable Odds ratio Confidence
interval

p value

Antiemetic (5HT3) 14.81 2.48–88.46 0.003
Beta blocker 4.96 1.28–19.29 0.021
Proton pump inhibitor 0.32 0.14–0.69 0.004
Recent chemotherapy 0.38 0.14–1.01 0.05
Weight 1.02 1.00–1.05 0.02
White blood cells 1.06 1.01–1.11 0.02
Lower gastrointestinal 4.99 1.34–18.62 0.02

n=185 patients, pseudo R2 0.18
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The rationale for using oxycodone as first-line switch is
that it has similar prescribing properties to morphine with
short- and long-acting preparations, easy conversion ratios
(oral morphine/oxycodone, 2:1) and is familiar to hospital
and community palliative care staff. It also has a different
metabolic pathway.

It is a well-recognised clinical practice to titrate analgesic
medication using short-acting (normal release) opioids and
that is why switchers were more likely to be on oramorph
or sevredol compared to sustained-release preparations.

Several studies have suggested that the variability in
response to morphine may be related to patient character-

Table 5 Patients that did not respond to switching

Patient Tumour
diagnosis

Distribution and
aetiology of pain

Dose of
morphine/
24 h
before
switch
(mg)

Other
analgesics
used that
were not
successful

Other treatment
modalities
used for pain
control

Reason
for switch

Time
from
switch to
death
(days)

Treatments
that
in retrospect
may have
benefited
pain

1 Oesophagus Dural and soft tissue
nodules in vertebral
canal L4/5. Vertebral
bony metastases

70 Oxycodone Radiotherapy—
no improvement

Drowsiness 7 Epidural
Diamorphine Hallucinations
Gabapentin
Paracetamol
Dothiepin
Dexamethasone

2 Non-small
cell
carcinoma,
lung

Mixed left
shoulder pain

60 Oxycodone Radiotherapy Uncontrolled
pain

7 Brachial
plexus
blockGabapentin 4 Cycles cisplatin

+ vinorelbine
Drowsiness

Diclofenac Iressa—no
improvement

Nightmares
Dexamethasone

3 Carcinoma,
colon

Multiple pathological
fractures of left hip

340 Oxycodone Not amenable to
surgery or further
radiotherapy

Drowsiness 20

Fentanyl Good response
to epidural
(bupivacaine
0.25%)

Alfentanyl
Pamidronate
Paracetamol
Naproxen

4 Metastatic
carcinoid

Mixed left leg pain
extensive
investigations:
moderate ascites,
no neural or vascular
aetiology. Low mood,
anxious (refused
psychological support)
daily deterioration

140 Oxycodone Good response to
PRN midazolam

Uncontrolled
Pain

28

Alfentanyl Complete response
for 2 days
before death—
syringe driver:
midazolam
and alfentanyl

Drowsiness
Pamidronate

5 Metastatic Left sided rib pain 580 Oxycodone Moderate
improvement
after
radiotherapy

Uncontrolled
pain

101 Intercostal
nerve block

Carcinoma Diamorphine Discharge before
deathLarynx Fentanyl

Diclofenac
Paracetamol
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istics such as age [12], renal and hepatic function [13–15],
concomitant medications [16], and the mechanism of pain.
In this study we excluded patients with severe renal fail-
ure (creatinine level >1.5×the upper limit of normal) and
patients with predominantly neuropathic pain, and re-
corded individual patient data for the other variables.

The reliability of switching as a true phenomenon has
long been debated. We defined an opioid switch as the
clinical practice of substituting one strong opioid with
another in an attempt to achieve better balance between
analgesia and side effects. The broader term of opioid ro-
tation, which includes switching, but also includes chang-
ing to an alternative opioid or route of administration of
the opioid, based on patient or clinician preference has
been confused with the above definition of switching in
some studies. This may in part account for our greater pro-
portion of responders since the switch group is identified
more precisely.

An obstacle to testing the phenomenon of switching has
been a lack of an ethical model (i.e. it would be unethical
to rechallenge a patient with morphine after a satisfactory
outcome on an alternative opioid.) Other studies have shown
some reliability in how good clinicians are at judging treat-
ment outcomes [17]. Our study shows that 87% (41/47)
morphine non-responders did improve when switched to an
alternative opioid suggesting that side effects were mor-
phine related although we accept that we could not control
for all other variables. A more objective model than clini-
cal assessment would be preferable, but it is also impor-
tant that any resultant model is useful and transferable into
the clinical environment.

In this study 75% (138/186) of patients had adequate
analgesic control and minimal side effects using morphine.
A further 22% (41/186) were controlled after switching
to an alternative opioid. The overall pain control with
minimal side effects was achieved in 96% (179/186) of
patients recruited to the study. Employing the process of
switching thus significantly improved pain control. Other
heterogeneous prospective studies, which used a variety of
opioids, suggest differing magnitudes of clinical improve-
ment on switching to alternative opioids [3, 18, 19].

In our results 4 (9%) of 47 patients who switched re-
quired more than one alternative opioid before adequate
pain control was achieved. This compares favourably with
one prospective survey where 20% of patients needed to
undergo two or more switches until a satisfactory outcome
was achieved [20].

Switchers, by definition, had higher pain scores and
higher side effect scores than controls. It is important to
note, however, that the range of scores shows significant
overlap between groups. There is variation between pa-
tients in their perception of what level of pain and/or side
effects are acceptable to them. We recognize that there is
an ongoing need to educate both patients regarding the
levels of pain control that can now be achieved and pro-
fessionals in the use of techniques such as opioid switching.

The difficulties in identifying, recruiting and retaining
study patients often have the effect that palliative care
evaluations, by default, are on those individuals best able
to cope. In consequence, trials often lack adequate sta-
tistical power and have recruitment bias. To improve re-
cruitment across the total patient population we identified
patients from biweekly ward rounds by examining all the
drug charts. These include oncology patients who had not
yet had palliative care involvement.

There was no significant difference in the clinical rea-
sons for switching patients at the two different sites of the
hospital, although the professionals recruiting at the two
sites were different. Clinical guidelines are important in
standardising practice across different groups. Heteroge-
neity between studies and differing practices across cen-
tres, not only in the UK but also internationally, make
progress in collating research results difficult. We have
shown good correlation between our two sites in identify-
ing the switch population and hope that this can now be
extended to other centres. Collaboration with other centres
will enable recruitment of the significant patient numbers
that are needed to further examine the concepts around
opioid switching and will help to improve the precision of
a model to predict the need to switch.

Using data collected in this study, a model was con-
structed to predict the need to switch. The multivariate
analysis produced a model with seven independent var-
iables. These included white blood cell count, weight, 5H
T3 antiemetics, beta blockers, proton pump inhibitors,
tumour diagnosis of the lower gastrointestinal tract and
chemotherapy within the last 14 days. The model as it
stands is not more predictive than a clinical judgement.
The next step in developing the model will be to include
genetic and immunological data on these patients and see
if this refines the model. Any resultant model will be
prospectively tested on a new data set.

Although the numbers who did not respond to morphine
or switching are small, retrospective review of the cases
suggests that it may be worth considering these patients
for a neural blockade. If a block is to be performed, time
is of the essence and the procedure should not be delayed.
These patients do not live long but could benefit from the
intervention improving the pain control of the terminal
stage of their illness.

Why is it that changing to an alternative opioid
improves outcome in the majority of patients?

In this study, most patients were switched to oxycodone.
Oxycodone is metabolized by the liver by means of O-
demethylation to form oxymorphone in a reaction cata-
lyzed by the enzyme cytochrome P450 2D6 (CYP2D6). It
is also metabolized by N-demethylation to noroxycodone.
Noroxycodone, has only weak affinity for μ-opioid re-
ceptors [21]. Oxymorphone accounts for only 10% of oxy-
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codone metabolites, even though it is a potent analgesic.
Oxycodone, but not oxymorphone, appears to be respon-
sible for both side effects and analgesia. Morphine is
metabolized into M6G and M3G. M6G toxicity does
appear to be attributable to a specific opioid mechanism
and is thought to be responsible for the increased drows-
iness, nausea, vomiting, respiratory depression and coma
that may be observed. Oxycodone in vivo is a potent μ-
agonist and at least in part, its analgesic action is mediated
by active metabolites [6]. Whilst most of the analgesic
activity of oxycodone is mediated by μ-opioid receptors,
there are data that suggest that the intrinsic antinociceptive
effects of oxycodone are mediated by κ-opioid receptors, in
contrast to morphine, which interacts primarily with μ-
opioid receptors [5]. In addition, different opioids bind to
different regions of the μ-opioid receptor and may bind
with weaker affinity to other opioid receptors. Thus, ge-
netic variation in a number of candidate genes could
potentially explain the intra-individual variability in re-
sponse to these two drugs. Further data is needed to explore
this hypothesis.

Conclusion

Not all patients with severe cancer pain respond to
morphine. This is due to either inadequate pain control or
intolerable side effects. In this study, we showed that up to
25% of patients did not respond to morphine.

Of the cancer patients with pain entered into the study
75% (138/186) were morphine responders, a further 20%

(37/186) responded to a single switch to oxycodone and an
additional 2% (4/186) responded after switching to more
than one alternative opioid. Prospectively identifying non-
responders and switching them to an alternative opioid
according to established guidelines thus gave an overall
successful outcome (i.e. good analgesia and minimal side
effects), in 96% (179/186) of patients. In the 3% that do not
respond to the strategy of switching, regional neural
anaesthetic blockade should be considered.

This clinical phenomenon of prospectively identifying
non-responders and switching them to alternative opioids
was found to be reproducible across different units.

A clinically objective model for predicting switchers has
been presented. This model is in its infancy and has no use
in clinical practice in its present form. It needs further
development by the addition of genetic and immunologi-
cal data. It will then require testing prospectively in a
further patient population. Ultimately, the identification
of patients with a high probability of morphine intolerance
will result in those patients starting on an alternate opioid
as first-line treatment minimizing frequency and duration
of distress. The outcome of these further studies will in-
evitably challenge the perceived wisdom of morphine be-
ing the first-line treatment for moderate to severe pain in
cancer patients.
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