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Purpose: To evaluate the clinical benefits of switch-
ing from morphine to oral methadone in patients who
experience poor analgesia or adverse effects from
morphine.

Patients and Methods: Fifty-two consecutive cancer
patients receiving oral morphine but with uncon-
trolled pain and/or moderate to severe opioid ad-
verse effects were switched to oral methadone ad-
ministered every 8 hours using different dose ratios.
Intensity of pain and adverse effects were assessed
daily, and the symptom distress score (DS) was cal-
culated before and after switching.

Results: Data were analyzed for 50 patients. Switch-
ing was considered effective in 80% of the patients;
results were achieved in an average of 3.65 days. In
the 10 patients who switched to methadone because of

methadone doses necessary (P < .01) were found after
an average of 3.5 days. DS significantly decreased
from an average of 8.4 to 4.5 (P < .0005). In the 32
patients switching because of uncontrolled pain and
morphine-related adverse effects, significant improve-
ment was found in pain intensity (P < .0005), nausea
and vomiting (P < .03), constipation (P < .001), and
drowsiness (P < .01), but a significant increase in the
methadone dose of an average of 20% (P < .004) was
required.

Conclusion: In most patients with cancer pain referred
for poor pain control and/or adverse effects, switching to
oral methadone is a valid therapeutic option. In the clini-
cal setting of poor pain control, higher doses of metha-
done are necessary with respect to the equianalgesic
calculated dose ratios previously published.
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uncontrolled pain, a significant reduction in pain inten-
sity (P < .005) and an average of a 33% increase in

CCORDING TO WORLD Health Organization continuously increasing the dose of morphine but the
guidelines, opioid analgesics are the mainstay ofmorphine does not produce adverse effects.

cancer pain managemenfimong analgesics, since 1977, Different therapeutic strategies may prevent or manage
oral morphine has been used by hospices and palliative camorphine-related adverse effects: (1) coadministering
units as the opioid of choice for treating pain of moderate toSymptomatic drugs, (2) reducing morphine dose when-
severe intensity because it provides effective pain relief an@ver possible, (3) administering an alternative opioid, or
is widely tolerated, simple to administer, and relatively (4) administering morphine by an alternative route. No
inexpensive data in literature allow a comparison of the advantages

In clinical practice, patients treated with oral morphine and disadvantages of the different therapeutic strategies.
sometimes present with the following clinical situations: (1) Patients who obtain poor analgesic efficacy or tolerability
pain is controlled but the patient experiences some intolerWith one opioid will frequently tolerate another
able adverse effects; (2) pain is not adequately controlle&’p'o'd'

and it is impossible to increase the morphine dose because Preclinical studies show that opioids can act on different

of adverse effects; (3) pain is not adequately controlled b); eceptors or ;ubtype receptors, and. individual ‘receptor
profiles may influence the analgesia as well as the

adverse effects. Moreover, the genetic makeup of the

individual person plays an important rol&* The dif-
From the Pain Relief and Palliative Care Unit, La Maddalena ferences among the various opioids in response and

Cancer Center; Home Care Program, Sotigier I'Assistenza al  tp|erability may have to do with the active metabolites of

Maleto Oncologico Terminale; Department of Hygiene and Microbi- v o rent drug and different receptor affinities leading to
ology, University of Palermo; and Department of Oncology, La

i 5-22
Maddalena Cancer Center, Palermo; and Rehabilitation and Palliative |ncompl_ete cross—tolera_n@el.. H_OW_e_Ver_- the exact
Care Division, National Cancer Institute of Milan, Italy. mechanisms that underlie this variability in the response

Supported in part by Associazione Italiana Ricerca sul Cancro.  to different opioids are unknown.

Addre_ss.repnnt requ_ests to Sebastiano Mercadante, Mp, Pain Relief Methadone is an attractive alternative mu opioid analge-
and Palliative Care Unit, La Maddalena Cancer Center, Via S Lorenzo sic because of its lack of neuroactive metabolites. clearance
312, 90146 Palermo, Italy; email: mercadsa@tin.it. ) ; LT e

© 2001 by American Society of Clinical Oncology. independent of renal function, good oral bioavailability,

extremely low cost, long half-life with fewer doses needed

0732-183X/01/1911-2898

2898 Journal of Clinical Oncology, Vol 19, No 11 (June 1), 2001: pp 2898-2904



OPIOID SWITCHING IN CANCER PATIENTS WITH PAIN 2899

per day, potential to control pain no longer responsive to Table 1. Patient Characteristics
other opioids, and other extraopioid analgesic effects No. of Patients
caused by its noncompetitive antagonist activity at thexge years
N-methylp-aspartate receptof$:®>’ Moreover, it also Mean 60.7
shares delta activity and potentially prevents monoamine 95% confidence interval 57-63
reuptake inthe brainstem, producing effects similar toSex male/female 28/22
. . . Type of pain
tricyclic antidepressants. Somatic 16
The aim of this study was to prospectively evaluate the el 4
clinical benefits, in terms of improvement of analgesia and Neuropathic 2
tolerability, of switching from morphine to oral methadone  Somatic-neuropathic 14
in patients treated with oral morphine who experience poor Semtic-visceral 10
- . P . - Somatic-visceral-neuropathic 4
analgesia despite progressive increases in morphine dose lgl)'lrmcry tumor site
who have morphine-related adverse effects unresponsive to|,,g 14
adjuvant medications. Gastrointestinal 8
Breast 6
PATIENTS AND METHODS Gynecologic 6
Pancreas 3
The criteria for inclusion in the study were uncontrolled pain (visual Head and neck 3
analog scale> 4) notwithstanding the titration and progressive increase  Mesothelioma 3
of morphine doses, moderate to severe opioid adverse effects (level 3 Other 7

and 4 by verbal scale) not controlled by symptomatic therapy, or both;

life expectancy longer than 1 month; and informed consent. Pain

intensity greater than 4 on a numerical scale from 0 to 10 is considered

a valid cutoff to define a population with moderate to severe¥aih

that also interferes with such functions as activity, mood, and sfeep. using the patient's self-reported visual analog scale on a numerical
Exclusion critetia were brain metastases (documented by recentcale of 0 to 10.

magnetic resonance imaging or computed tomography scan), cognitive Opioid-related adverse effects such as nausea, vomiting, constipa-

failure (clinically evaluated), major alterations of biochemistry, poor tion, drowsiness, confusion, xerostomia, sweating, and myoclonus

liver and renal function, and anticancer treatment (radiotherapy, chewere assessed daily by a verbal Likert-type scale with four possible

motherapy, or both) or pamidronate infusion 3 weeks before switchinggnswers (0= none, 1= mild, 2 = moderate, 3= severe). The sum of

and carried on during the study period. Adjuvant analgesic drugssymptom intensity, called the symptom distress score (DS), was

eventually administered with morphine (such as nonsteroidal anti-calculated before and after switching.

inflammatory drugs, anticonvulsants, and antidepressants) were main- Switching to methadone was considered effective when the visual

tained during the course of the study at the same doses and scheduRalog scale for pain decreased to 4 or less, and the intensity of other

symptoms was reduced to a clinically acceptable level. When it was
Type of Switching and Dose Ratio Used observed that opioid switching was not offering any specific clinical
benefit, other therapeutic options were offered. Statistical analysis was

Switching from morphine to methadone was performed by stoppingperformed using the Wilcoxon signed ranks test and the paired sample

morphine and immediately substituting with methadone using a stop+ test. The minimum level of significance was establisheB at .05.

and-go approactf Also, in patients not having pain control, a switch

to methadone was performed according to conversion guidelines RESULTS
published previously and referring to equianalgesia #fhe dosage
of methadone was titrated for each patient. Fifty-two consecutive patients referred to Palliative Care

A dose ratio of 1:4 (1 mg of oral methadone 4 mg of oral it in Palermo and Milan from July 1998 to May 2000
morphine) was used for patients receiving less than 90 mg of morphine,

Patients receiving 90 to 300 mg/d received methadone at a ratio of 1:8r.’net the prewogsly described criteria of ellglblllt.y on the

Finally, a ratio of 1:12 was used for patients receiving morphine dosesStudy. Two patients were excluded from analysis because

greater than 300 mg/d. the data collected were incomplete in one patient and
Methadone in solution form was administered every 8 hours. One Sixtft:ompliance was poor in the other.

of the daily dose administered was used as rescue doses. Up to three extraTaple 1 shows the patients’ characteristics. The mean age

doses per day were allowed. Subsequently, day by day, methadone doses

o . .
were titrated according to the number of rescue doses administered t\glas 60.7 years (95% confidence interval, 57 to 63 years).

achieve the best balance between analgesia and adverse effects. Twenty-eight patients were male and most of the patients
had lung cancer. The patients presented different pain
Data Collection and Statistical Analysis mechanisms. Seventeen patients were taking less than 90

For each patient, the primary tumor site, age, sex, and pain intensit)mg of morphine, 30 patients were taking 90 to 300 mg of

and mechanism, as well as the type and intensity of morphine-relateNOrphine, and three patients were taking more than 300 mg
adverse effects, were collected. Pain intensity was measured dailpf morphine daily.
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Ten patients were switched because of uncontrolled pairto the opioid. After switching to methadone, the same
with a visual analog scale ranging from 5 to 9. In theselevel of pain control was maintained without any change
patients, the median dose of oral morphine taken beforén the other symptoms. Thus in two instances switching
switching was 180 mg/d. Eight patients were switchedwas unsuccessful.
because of moderate or severe adverse effects in the In a subgroup of 10 patients who switched to methadone
presence of acceptable pain control, and 32 patients wereecause of uncontrolled pain, a significant reduction in pain
switched because of uncontrolled pain in addition to mor-intensity @ < .005) and a significant increase in methadone
phine-related adverse effects. doses of an average of 33® € .012) were found after an

Switching was successful in 80% of the patients whenaverage of 3.5 days. DS significantly decreased from 8.4 to
comparing analgesic response with opioid-adverse effect}.5 (P < .0005). One patient was able to reduce the
and benefit was achieved within an average of 3.65 daysnethadone dose from the calculated 15 mg daily to 12 mg
With respect to the preswitching period, significant differ- within 4 days.
ences in pain and symptom relief were reported (Table 2). Although no relevant improvements were reported in the
Drowsiness, nausea and vomiting, and, above all, constipgatients who switched for a specific adverse effect, a highly
tion significantly decreased after opioid switching, whereassignificant reduction in DS—from a mean of 7.2 (range, 6.2
no significant changes in myoclonus, xerostomia, confuto 8.3) to 4 (range, 2 to 5.9)—was founB € .021).
sion, and sweating were reported. Eight patients did not Finally, in the larger group of 32 patients, in which
improve their pain level sufficiently to achieve a pain switching took place for both uncontrolled pain and mor-
intensity of at least 4 (on visual analog scale 0 to 10). In twophine-related adverse effects, significant improvements
patients, adverse effects worsened rather than improvingvere found in pain intensity Rl < .0005), nausea and
One of these patients refused to increase the methadon@miting (P < .031), constipationR < .001), and drows-
dose. Interestingly, to improve the analgesia, methadonéess P < .018), but a significant increase in methadone
doses had to be significantly increased after switching withdose of an average of 20% & .004) in an average of 3.6
respect to the calculated morphine-methadone ratio. Irdays was necessary. DS significantly decreaBed (0005)
particular, 50% of the patients needed an increase in theifrom a mean of 11.8 (range, 10.7 to 12.9) to 5.9 (range, 4.6
methadone dose to reach an acceptable balance betwetn7.3). In one patient, the methadone dose was decreased
analgesia and adverse effects within the average 3.65 dayBom 22 mg to 15 mg because pain relief had been
The increase in the methadone dose was approximately 20%haintained at even lower doses, but no improvement was
from the starting dose used. obtained with regard to constipation. No significant differ-

Significant improvements in pain intensity and someences in the results were found based on pain mechanism,
symptoms were reported in patients receiving less than 9@ge, or sex.
mg/d of morphine. Confusion, constipation, and analgesia
improved significantly, as well as the DS (Table 2). In DISCUSSION
patients receiving middle ranges of morphine (90 to 300 In the last few years, data from the literature show that in
mg/d), significant reductions in pain intensity, constipation,advanced cancer patients with pain, the type of opioid
and DS were observed. To reach this benefit, both groupanalgesic, the route of administration, or both must be
required higher methadone dose than anticipated by basahanged once or moté* so that the therapy can be tailored
calculated dose ratid$. to the specific circumstances to improve pain con-

A statistical approach was not attempted for the threetrol,*3°>*3reduce opioid toxicity, or both® However,
patients who were receiving more than 300 mg/d of mor-there are very few controlled clinical trials showing what
phine. The first of these patients was taking 480 mg/d ofhappens when switching the opioid or the route of its
morphine. Seven days after switching to methadone, paimdministration occurg?
intensity did not change and drowsiness worsened, but the It is important to underline the need for escalating doses
patient experienced a significant improvement in constipaof an opioid in the presence of inadequate analgesia. The
tion. The second patient was taking 800 mg/d of morphineabsence of adverse effects is not an indication to switch to
and was switched to 66 mg/d of methadone. Doses o&nother opioid, as increasing the doses of the first opioid
methadone were increased up to 80 mg/d, and acceptabteay still produce analgesia. However, the need to rapidly
pain relief was achieved in 5 days while maintaining theincrease the doses may mean risking adverse effeéCter
same level of myoclonus and drowsiness. The third patientdeveloping rapid tolerance.
was taking 600 mg/d of morphine with good pain control  For these reasons, in some patients, opioid switching may
but presented with vertigo of severe intensity attributedprovide some therapeutic advantages. Previously reported
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Table 2. Pain and Symptom Relief

All Patients* (N = 50) <90 mgt (n=17) 90-300 mg¥ (n = 30)
Time of Opioid Time of Stable Opioid Time of Opioid Time of Stable Opioid Time of Opioid Time of Stable Opioid
Switching Dose Switching Dose Switching Dose

VAS
Mean 6.15 3.06 5.23 276 6.83 3.2
95% Cl 5.5-6.7 2.5-3.6 3.8-6.6 1.6-3.8 6.1-7.4 2.5-3.9
P .0005 .003 .0005

Nausea and vomiting
Mean 0.47 0.27 0.76 0.41 0.36 0.23
95% Cl 0.2-0.7 0.1-0.4 0.2-1.32 0.04-0.77 0.03-0.7 0.02-0.44
P .030 109 157

Drowsiness
Mean 0.96 0.56 0.76 0.35 1.1 0.58
95% Cl 0.6-1.2 0.3-0.7 0.3-1.2 0.04-0.6 0.7-1.5 0.3-0.86
P .020 .053 .052

Confusion
Mean 0.31 0.13 0.47 0.05 0.26 0.2
95% Cl 0.1-0.5 0-0.2 0.05-0.8 0-0.18 0-0.5 0-0.42
P .067 .038 492

Constipation
Mean 1.41 0.62 1.7 0.64 1.3 0.66
95% Cl 1.0-1.7 0.3-0.8 1-2.4 0.2-1.1 0.8-1.7 0.3-1
P .0005 .009 .004

Xerostomia
Mean 0.45 0.37 0.58 0.41 0.4 0.36
95% Cl 0.2-0.7 0.1-0.6 0.07-1.1 0-0.8 0.1-0.7 0.06-0.6
P .102 .180 317

Sweating
Mean 0.19 0.07 0.47 0.17 0.06 0.03
95% Cl 0-0.4 0-0.03 0-1 0-0.37 0-0.2 0-0.1
P .063 .102 317

Myoclonus
Mean 0.17 0.11 0.05 0.17 0.2 0.03
95% Cl 0-0.3 0-0.2 0-0.18 0-0.44 0-0.4 0-0.1
P 45 317 .102

Methadone dose, mg/d
Mean 20.1 257 14.5 17 20.7 27.5
95% Cl 17.6-22.6 21.7-29.7 12.8-16.3 14-21.7 19.3-22.1 23.1-32
P .0005 .025 .002

DS
Mean 10.3 53 10.4 5.1 10.6 53
95% Cl 9.4-11.2 4.4-6.3 8.4-12.4 3.3-6.8 9.5-11.7 4-6.5
P .0005 .0005 .0005

NOTE. Table shows mean values, 95% confidence intervals (Cl), and P values at the time of opioid switching and at the time when the objective of switching was
considered to have been reached (ie, pain relief improvement and/or reduction of morphine-related adverse effects). Three patients were receiving more than 300
mg/d of morphine.

Abbreviation: VAS, visual analog scale (pain intensity).

*For all patients, a stable opioid dose was achieved at a mean of 3.6 days (range, 2.7 to 4.5 days).

tFor patients receiving less than 90 mg of morphine before switching, a stable opioid dose was achieved at a mean of 2.8 days (range, 2.1 to 3.4 days).

#For patients receiving 90 to 300 mg of morphine before switching, a stable opioid dose was achieved at a mean of 4 days (range, 2.6 to 5.3 days).

results on opioid switching from morphine to methadoneother words, the ratio between morphine and methadone is
have indicated dose ratios between such opitid8:*34647  higher in patients receiving higher doses of morpHhe.
According to both prospective and retrospective studies, the In clinical practice, the most common indication for
doses of methadone to be administered are inversely corr@pioid switching is related to an imbalance between anal-
lated with the morphine dose previously administered. Ingesia and adverse effects. In our study, significant improve-
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ments were found in pain intensity and in some morphine-f there are excessive adverse effects for the degree of analge-
related adverse effects—including nausea and vomitingsia. The advantages reported after opioid switching were
constipation, and drowsiness—although a significant increasebserved in patients taking less than 90 mg/d of morphine and
in the methadone dose was necessary in most cases. #iso in those taking between 90 and 300 mg/d. In patients with
approximately 20% of the patients, opioid switching failed uncontrolled pain and adverse effects, a 20% increase in the
despite increasing the dose of methadone. The causes of thiguianalgesic dose of methadone should be used as the initial
failure are difficult to define and may be related to the patientsdose to achieve rapid pain control.
characteristics or the alternative opioid used, as well as the pain With respect to the dose ratio used, only two patients
mechanism. Despite a rapid switching, stop-and-go, the periogiere able to reduce their methadone dose during the study.
needed to achieve better analgesia using the ratios suggestgthas also been suggested that methadone, known to have
from the previous equianalgesic stdtyvas relatively pre  the N-methyl-o-aspartate antagonist activity, may be effec-
longed, taking 3 to 4 days, and this result was obtained bYjye in controlling neuropathic pain where other opioids
increasing the doses of methadone in 50% of the patients. sometimes fail. However, we were not able to find any
Therefore, in the presence of uncontrolled pain, the morpecific improvement in patients with neuropathic pain with
phine to methadone conversion as described by equianalgesigspect to patients with other pain mechanisms, although the
tables may be inadequate or unreliable in predicting pain reliefyhited number of patients does not allow us to draw conclu-

Many of these patients will not be able to obtain adequat€ye information. Previous experience failed to show a differ-
analgesia within 4 days without increased doses. Althougt]enCe in pain control between methadone and morphine in

these ratios can be useful, patients with uncontrolled pain anﬂatients with neuropathic or nonneuropathic pain syndréies.

opioid adverse effects require higher than anticipated doses For most patients with cancer who have poorly controlled
based on previously published d&taccording to the results ain, are experiencing adverse side effects with morphine
of the present study, starting doses of methadone should UEo)ledm,inistration, or both, a switch to methadone is a valid

increased by approximately 20% to 30% with respect to thetherapeutic option. The results of our study confirm that the

equianalgesic calculated dose ratios. Considering the pharma-_ . . . e
. } . starting dose of methadone still remains difficult to calculate
cokinetics of methadone, the time to reach an effective plasma - . . .
. . . . o h n the clinical setting of poor pain control. However, caution
concentration requires an immediate priming dose, which can

possibly be reduced once a steady state is obtdfhed. in switching to methadone is always necessary for clinical

No relevant changes were observed in eight patients wh§UrPoses. Higher doses of methadone in the first days of

switched because of specific adverse effects. However, thigegtment are .requwed with respect to pubhshedn egu'a”a"
esic dose ratios to reach an acceptable analgesia in a short

was probably due to the presence of different specificg

symptoms, so it was impossible to reach a significant valu(—gme' ImUa;}I h|g:]her dosig of.met?adorr:edare not dgngerogs,
because of the low number of patients in this group. ecause the pharmacokinetics of methadone require priming

However, DS was significantly reduced, confirming im- Pefore achieving a pharmacologic effect. However, appro-
provement in the symptom pattern intensity after opioid priate monitoring of methadone dosing is neces§ary in the
switching. For the patients with good pain control with days that follow, when methadone accumulation could
morphine, the morphine/methadone dose ratio used in thi€ccur- Caution in switching to methadone is particularly
study can be considered adequate according to the resulfgcessary for North American physicians who use higher
obtained in the equianalgesic study of Ripamonti éfal. doses of opioids than European physicians. In fact, high-

Constipation seems to be the symptom most frequenﬂ)plose methadone may be dramatically more potent than
improved after the opioid switch. This may be due to observed in this study. Future double-blind studies are
different opioid affinities for gastrointestinal mu receptors Necessary to better define the dose ratio between morphine
or the lipophilic nature of methadone. Different reports haveand methadone in patients with poor pain control. More-
shown that methadone causes less constipation than mover, the efficacy as well as the duration of such efficacy of
phiné®*° and reduces the use of laxativés. opioid switching with respect to route switching and the

All subjective results regarding pain and adverse effectdenefit of symptomatic drugs should be compared in pa-
should be interpreted with caution because of the unblindedients who present poor pain control, opioid-related adverse
nature of this study. Unlike other reported series of pa-effects, or both. Possible interaction between methadone
tients! refractory pain with adverse effects can occur atand the adjuvant medications used for treating neuro-
relatively low doses of morphine. This observation was alsgpathic pain, which potentially may interfere with the
reported in another studyTherefore, opioid switching is pharmacokinetics and pharmacodynamics of methadone,
indicated even in patients receiving low doses of morphineshould also be explored.
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