Table 26. Grading of individual randomized controlled trials comparing subcutaneously with rectally administered morphine.
Primary author, year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 03 size
Internal validity
Applicability



Bruera, 1995    95271279
30 (23)
NR
±
B
C

*Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.


In this study, Bruera, Fainsinger, Spachynski, et al. (1995) compared controlled-release morphine suppositories with subcutaneous morphine in 30 cancer patients with various types of cancer and pain. Outcomes included pain intensity, supplemental analgesics, nausea and sedation, and adverse events. The authors found a small but significant difference in overall ordinal pain intensity scores in favor of the morphine suppository, MS-CRS, but there were no significant differences in overall VAS pain, sedation, and nausea. The use of rescue analgesics did not differ. 

This is the only study that compares morphine administration by the subcutaneous and rectal route for cancer pain.

The epidural and subcutaneous routes for patient-controlled analgesia (PCA) with morphine are compared in only one study, by Kalso, Heiskanen, Rantio, et al. (1996) (see Table 27).

Table 27. Grading of individual randomized controlled trials comparing subcutaneously with epidurally administered morphine.
Primary author, year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 03 size
Internal validity
Applicability



Kalso, 1996    97109660
10
3.5 at rest, 

7.0 at movement

(estimated from figure)
±
A
C

*Number of evaluable patients shown in parentheses if different from enrolled.

Kalso, Heiskanen, Rantio, et al. (1996) compared PCA epidural morphine with PCA subcutaneous morphine in 10 patients. Assessed outcomes were pain intensity (VAS) and adverse effects. There were no significant differences between epidural and subcutaneous administration with respect to pain relief and adverse effects. During both experimental treatments, analgesia was superior and created fewer side effects compared with baseline oral morphine treatment. However, the study was not designed to compare either route with oral administration, nor is it clear what was done to optimize oral therapy. This is the only randomized trial that compares morphine by the epidural and subcutaneous routes, and its reliance on PCA may influence its results.


One study compared continuous subcutaneous hydromorphone with intravenous hydromorphone (see Table 28).

Table 28. Grading of individual randomized controlled trials comparing subcutaneously with intravenously administered hydromorphone.
Primary author, Year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 03 size
Internal validity
Applicability



Moulin, 1991  91124974
20 (15)
“poorly controlled pain requiring subcutaneous opioid infusions”
±
C
B

*Number of evaluable patients shown in parentheses if different from enrolled.
Moulin, Kreeft, Murray-Parsons, et al. (1991) compared efficacy and side effects of continuous subcutaneous and continuous intravenous hydromorphone infusions for 48 hours in patients with various types of cancer and poorly controlled pain requiring subcutaneous opioid infusions. The assessed outcomes were pain intensity, pain relief, mood, and sedation. The authors observed no clinical or statistical differences between the two routes with respect to the assessed outcomes. This is the only retrieved trial that compares hydromorphone by the subcutaneous and intravenous routes.

 Summary of evidence from randomized controlled trials comparing different opioids by different routes
Transdermal fentanyl was compared with oral morphine in two studies: Wong, Chiu, Tsao, et al. (1997) and Ahmedzai and Brooks (1997) (see Table 29).

Table 29. Grading of individual randomized controlled trials comparing transdermal fentanyl with orally administered morphine.
Primary author, Year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 03 size
Internal validity
Applicability



Wong, 1997  97355997
47 (40)
3.9 ± 0.05

3.8 ± 0.08 

in the two study arms
±
C
B

Ahmedzai, 1997 97328940
202
NR
±
C
B

*Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.
The study by Wong, Chiu, Tsao, et al. (1997) compared a transdermal fentanyl patch (1 patch/3 days) with controlled-release oral morphine using an open-label, randomized design in a population of patients with a wide range of cancer types. The outcomes were pain intensity, pain frequency, degree of pain improvement, profile of mood as affected by pain, quality of sleep, and activity status, all assessed using a 5-point scale. Pain relief was observed treatment in both groups, with no significant differences between oral controlled-release morphine and transdermal fentanyl with respect to analgesic efficacy or adverse effects. Drowsiness was encountered in 5 of 20 patients in oral morphine group and in 6 of 20 in the fentanyl patch group. Other side effects were insomnia, anorexia, nausea/vomiting, and constipation, which were comparable in both groups. 

Ahmedzai and Brooks (1997) in this British multicenter trial compared the transdermal fentanyl patch (1 patch/3 days) with oral controlled-release morphine (MST, q12h) in an open-label, randomized, crossover design in 202 patients with cancer. Assessed outcomes were quality of life using the WHO scale and the European Organization for Research and Treatment of Cancer (EORTC) QLQ-C30 questionnaire, and the Memorial Pain scale for pain and mood. The WHO and EORTC global assessments showed no significant differences between the two treatments. More patients expressed preference for the fentanyl patch. Fentanyl was associated with less constipation and daytime drowsiness but greater sleep disturbance and shorter sleep duration.

Summary of evidence on the side effects of transdermal fentanyl from uncontrolled trials
[See Evidence Table 16]
We identified nonrandomized observational studies of transdermal fentanyl for treatment of cancer pain and reviewed the eight studies with the largest sample sizes (n >= 30) that reported on adverse events of transdermal fentanyl. All were prospective cohort studies with pain relief or quality of life as primary outcomes. All described collection of adverse events information in a prospective manner.


The studies reported a range of average hourly fentanyl dosages from approximately 100 mcg to 200 mcg, with maximal dosages ranging from 200 mcg to 1000 mcg. Subjects were followed from 7 days to a mean of 158 days.


Reporting of adverse events varied across studies. Although most reported on a wide range of adverse events, Payne, Mathias, Pasta, et al. (1998) described only “no” or "not bothersome" adverse events. Few studies explicitly defined symptoms. Some studies limited reporting to "moderate to severe" nausea, constipation, and sedation. No definitions of most symptoms were reported. In addition, adverse event rates were reported either as percentage of patients with symptoms or percentage of patient-days during which symptoms occurred.


Five studies reported on nausea and/or vomiting. Nausea occurred in 8 percent to 43 percent of subjects and on 69 percent of patient-days in a study in which subjects were often receiving cancer treatments that could cause nausea; vomiting occurred in 5 percent to 18 percent of subjects. In five studies, constipation occurred in 0 percent to 66 percent of subjects; and in one study constipation occured in 35 percent of patient-days.  However, in the study that described a absence of constipation, 42 percent of subjects were taking laxatives. 


Four studies reported rates of sedation. Sedation occurred in 3 percent to 77 percent of subjects. Two studies reported on dry mouth, occurring in 34 percent and 53 percent of subjects. Six studies reported on pruritus and mild local skin reactions, which occurred in 2 percent to 42 percent of subjects. Diarrhea, dyspnea, dizziness/vertigo, sweating, and confusion were also reported in up to half of subjects.


Respiratory depression was reported in 0 percent to 7 percent of subjects. Hypotension occurred in only one subject, who overdosed on opioids. Discontinuation of fentanyl due to adverse events occurred in 13 percent of subjects. The reported reasons for discontinuation were respiratory depression, vertigo, constipation, hallucinations, sedation, and impaired thinking.


No studies correlated fentanyl dose to adverse events.
 Orally or intravenously administered morphine was compared with orally or intravenously administered oxycodone in one study (see Table 30).

Table 30. Grading of individual randomized controlled trials comparing orally or intravenously administered morphine with orally or intravenously administered oxycodone. 

Primary author, Year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 03 size
Internal validity
Applicability



Kalso, 1990   90263355
20
7.6 average
0
A
B

*Number of evaluable patients shown in parentheses if different from enrolled.
Kalso and Vainio (1990) compared morphine with oxycodone in IV PCA (initial 4 days) and oral formulations (4 days) using a randomized, double-blind, crossover design in 20 patients with metastatic cancer. Patients self-administered analgesics for pain during the initial 4 days of the study, and oral dosages were derived from assumed bioavailabilities of morphine and oxycodone. Outcomes were pain severity and side effects. Morphine and oxycodone effectively relieved cancer pain with both IV PCA and oral administration.  An average VAS of 7.6 on a 0-10 scale before opioid titration decreased to 1.1 with both opioids. Morphine caused more nausea and hallucination. At the end of study, 5 patients preferred morphine, 5 preferred oxycodone, and 10 had no preference. However, in this study the route of drug administration was changed in the two respective groups for both opioids at the same time, from oral to IV PCA, and outcomes within the same group were not compared.

Summary of evidence on efficacy of spinal opioids from uncontrolled trials

We reviewed eight studies with the largest sample sizes (all at least 100) from a total of 52 reports on chronic spinal administration of opioids for cancer pain (see Table 31). The focus of this analysis was the analgesic efficacy of long-term administration of opioids for the management of cancer pain. 

Two of these studies evaluated intrathecal morphine administered as intermittent boluses through chronic indwelling subarachnoid catheters. One study evaluated the combination of intrathecal morphine with bupivacaine. Five studies evaluated epidural morphine. Pain relief as an outcome was assessed in two of the three studies on chronic intrathecal therapy. Only one study (Cheng, Tang, Chu, et al., 1993) reported actual pain scores over 12 weeks as well as prestudy pain scores; no statistical analysis was performed. In that study, intrathecal morphine was given from 0.2 mg to 2.0 mg per dose as needed, at a frequency of at least twice per day to provide continuous pain control.

We identified five studies reporting on chronic epidural opioid administration. Two studies (Du Pen, Peterson, Williams, et al., 1990; Plummer, Cherry, Cousins, et al., 1991) do not report on analgesic efficacy. Samuelsson, Malmberg, Eriksson, et al. (1995) report on analgesic efficacy for a limited trial period of 10 days but not beyond that. Zenz, Piepenbrock, and Tryba (1985) in a retrospective study found that epidural opioid administration reduced pain intensity by greater than 50 percent in 87 percent of patients whose pain could not be controlled with conventional analgesic approaches. Finally, Liew and Hui (1989) reported good (57.1%) or excellent (28.2%) pain relief during an initial 3-month observation period of epidural morphine administration via percutaneous catheter. Patients with head or neck malignancy showed relatively poor responses.

Plummer, Cherry, Cousins, et al. (1991) comment that “it is not possible to document efficacy on a retrospective basis when the goal of treatment is to control a subjective symptom such as pain.” They suggest that questions of side effects and efficacy can be answered adequately only by prospective studies enrolling groups that receive alternative forms of treatment, such as continuous subcutaneous infusion of morphine.
Table 31. Grading of individual uncontrolled studies on spinal opioids.

Primary author, Year,

unique identifier
Series size
Baseline pain

(VAS 0–10 cm)
Internal validity1
Applicability

Intrathecal morphine or morphine plus bupivacaine

Madrid, 1988

88187426
100
“no history of strong opioid use”
B2 
C

Cheng, 1993

94322423
100
>4 (“intolerable”)
B1
B

Nitescu, 1995

95306964
200
No pain outcomes
C
C

Epidural morphine

Zenz, 1985

85186375
139
“severe cancer pain that could not be controlled with conventional opioids”
C2
C

Liew, 1989

89260900
252
“insufficient analgesia or unacceptable side effects”
C1
C

Du Pen, 1990

91052525
350
No pain outcomes
C3
C

Plummer, 1991

91270942
284
No pain outcomes
C3
C

Samuelsson, 1995

95248158
146
No pain outcomes 
C3
C

1See Methods (Chapter 2), “Grading of the evidence for nonrandomized studies” for a description of grading.
Intrathecal morphine or morphine plus bupivacaine
Madrid, Fatela, Alcorta, et al. (1988) report their observations in 100 cancer patients treated with intrathecal morphine administered through a permanent catheter connected to a Port-A-Cath™  intraspinal system. In this prospective, uncontrolled trial, the observation period was up to 7 months, depending upon survival of the patients. Patients included in the study had pain but (“due to custom and legal restraints” in Spain) no history of strong opioid use. The authors do not report on concurrent analgesic medications or the intensity of pain before initiating the study. Patients with an expected survival of less than 3 months or those who were bedridden were excluded. The degree of analgesia was assessed using a 0 to 10 visual analog scale, and pain relief was considered satisfactory if a reduction in pain intensity of 75 percent was observed. The dose range of each injection was 0.5 to 2 mg preservative-free morphine. The initial intrathecal injections of 0.5 mg produced analgesia in all patients. The duration of analgesia ranged from 14 to 32 hours. During the first week, 28 percent of the patients controlled their pain with a single 0.5 mg dose of morphine injected every 24 hours. At two months, the average dose administered was 1 to 2 mg every 12 hours. By the seventh month, 16 of the surviving 30 patients required 2 mg of morphine every 6 hours to achieve adequate pain control, while in the other 14 patients less frequent injections (up to every 20 hours) were sufficient.

Cheng, Tang, Chu, et al. (1993) report the outcomes of a prospective uncontrolled trial of 100 patients with “intolerable” cancer pain treated with intrathecal bolus injections of morphine using a Port-A-Cath delivery system. Dosages, pain intensity, side effects, complications, activity, and patient acceptance were recorded during the 12-week follow-up period. Initially, a dose of 0.2 mg morphine produced pain relief for 8–26 hours (mean 13.4 hours). Morphine dosages and injection frequency were adjusted to provide “adequate” pain relief. Pain intensity was assessed using a 0 to 100 mm visual analog scale and defined as “comfortable” (0 to 9 mm), “weak” (10 to 20 mm), “mild” (21 to 40 mm), “moderate” (41 to 60 mm), “severe” (61 to 80 mm), or “excruciating” (81 to 100 mm). Patients included in the study had at least “moderate” pain, while 52 percent of patients had “severe” pain. The mean oral morphine dose before intrathecal treatment was 36.4 mg. Two days after Port-A-Cath implantation the study began; oral morphine was then discontinued but intravenous or intramuscular morphine (5 mg every 4 hours) was available as needed for breakthrough pain. Mean morphine requirements were 0.32 mg in the first week, 0.44 mg in the fourth week, 1.25 mg in the eighth week, and 1.43 mg in the 12th week. The morphine doses in weeks 8 and 12 were significant by greater than the initial doses, consistent with the development of tolerance. The vast majority of patients experienced a decreasing pain intensity soon after intrathecal morphine treatment commenced: 60 percent of patients had only “weak” pain at the eighth week while 52 percent had “weak” pain at the 12th week. Consumption of systemic breakthrough medication was not recorded. Side effects were minimal, including one patient who developed meningitis. Complications included eight patients with Port-A-Cath dysfunction, one with anterior spinal artery syndrome, and one with cauda equina syndrome. Activity improved significantly and all patients accepted the treatment, though some patients did not experience completely satisfactory relief from pain. By week 12, for example, 11 percent had moderate to severe pain.

Nitescu, Sjoberg, Appelgren, et al. (1995) report the results of a prospective, cohort, nonrandomized, consecutive trial to evaluate whether externalized tunneled intrathecal catheters lead to a high risk of complications (e.g., meningitis and epidural abscess). The study included 200 adults (107 women, 93 men) with refractory cancer pain treated for 1–575 days (median 33, total 14,485); 79 patients were treated at home for 2–226 days (median 36, total 4711). All patients had died by the close of the study. Morphine and bupivacaine were administered via intrathecal catheters subcutaneously tunneled. Analgesic efficacy was not reported in this study, which also summarized complication rates described in the literature. Over 90 percent of their patients enjoyed “perfect function of the system.” 

Epidural morphine
Zenz, Piepenbrock, and Tryba (1985) in a retrospective study report the efficacy and side effects of epidural opioid administration via a chronic indwelling catheter in 139 patients with pain due to malignant diseases. The opioids used were morphine and buprenorphine. At the time of the report 9,716 days of treatment could be evaluated. The authors do not report on pain intensity at baseline or after initiation of therapy. Indications for epidural opioids included “failure of conventional analgesic approaches, prefinal stage of cancer, overwhelming pain, and patients with whom surgery, radiotherapy, or neuroablative methods were not possible or neglected.” In 121 (87%) of the patients whose pain could not be controlled with conventional analgesic approaches, epidural opioids produced a pain reduction of greater than 50 percent. Additional therapy with oral “peripheral acting analgesics” (presumably, NSAIDs) was necessary in 32 patients. The mean total daily dose of epidural morphine was 15.6 (  21.7 mg (range 2–290) and the mean single dose of epidural morphine was 5.12 ( 3.29 (range 1–60). The mean total daily dose of buprenorphine was 0.86 ( 0.6 mg (range 0.15–7.2).  (The authors did not specify whether the variances reported were standard deviations or standard errors of the mean.) There was “no obligatory dose increase due to suspected tolerance,” and in 49 patients (35%) the dose remained unchanged while in nine the epidural opioid dose was decreased over time. Half of the patients could be treated as outpatients. The mean duration of therapy was 72 days (range 1–700); 26 catheters were in place for more than 100 days and one catheter was in place for 510 days. The authors concluded that epidural opioids are a valuable method of pain control in terminal illness but that the method should be reserved for those patients in whom oral opiates fail to produce effective pain relief.

Liew and Hui (1989) report the results of a preliminary study on 252 patients with terminal cancer treated with epidural morphine. Bony metastases diagnosed by bone scan were present in 70 percent of patients. Patients were treated with intermittent doses of morphine administered through a chronic indwelling epidural catheter. Indications for initiation of this treatment were insufficient analgesia, unacceptable side effects from systemic opioids, and failure of neurosurgical procedures. The visual analog scale was used to assess analgesia, but baseline pain scores are not reported. Pain relief was good (decline of 6 to 7 on 0–10 VAS, 57.1%) or excellent (8 to 9 on VAS, 28.2%), but “those with malignant growths above the neck showed a relatively poor response.” The follow-up period was 3 months, and the survival rate was 21 percent at the end of the study. During the first week of observation, an average epidural morphine dose of 3.5 ( 0.6 mg resulted in profound, prolonged pain control. For those who survived more than 3 months, the daily epidural morphine requirement increased progressively from 3.5 ( 0.6 mg to 19.5 ( 5.3 mg. Drug tolerance developed but no signs of addiction were noted. The authors conclude that despite side effects, percutaneous epidural morphine is a useful pain treatment modality in cancer patients because it is readily available, safe, and “not too expensive.”
Du Pen, Peterson, Williams, et al. (1990) in a retrospective analysis evaluated “the early signs of infection” (i.e., prior to promptly initiating antibiotic therapy) in 350 patients in whom long-term epidural catheters had been inserted. The authors did not obtain or analyze pain outcomes in this retrospective analysis.

Plummer, Cherry, Cousins, et al. (1991) report a review of the records of 313 patients who had been treated with spinal morphine via an implanted Port-A-Cath. [They used a different device than Cheng, Tang, Chu, et al. (1993)]. In 284 cases the Port-A-Cath was implanted for epidural delivery of morphine in patients with cancer-related pain. The mean duration of treatment was 96 days (range 1–1215). Dose requirements varied widely. Minimum daily dose ranged from 0.5 to 200 mg and maximum daily dose from 1 to 3072 mg. The authors did not observe a clear increase in doses of epidural morphine over time. In 17 patients Port-A-Caths were implanted for the intrathecal delivery of morphine to control cancer-related pain. These patients also exhibited wide variations in morphine dose requirements. Port-A-Caths were also implanted for delivery of spinal morphine in 12 patients with chronic noncancer pain that had failed to respond to other therapies. These patients were treated for a mean of 155 (range 2–575) days. Port-A-Caths were removed from seven of the patients with noncancer pain, primarily due to infection (two cases), inadequate pain relief, and pain on injection (two cases). The authors did not report on analgesic efficacy. They comment that “it is not possible to document efficacy on a retrospective basis when the goal of treatment is to control a subjective symptom such as pain” and suggest that “the questions of side effects and efficacy can only be answered adequately by prospective studies including comparison groups receiving alternative forms of treatment, such as continuous subcutaneous infusion of morphine.” 
Samuelsson, Malmberg, Eriksson, et al. (1995) present the outcomes of epidural morphine therapy in a retrospective analysis of 146 cancer patients who were treated in a community hospital. The criterion for considering epidural morphine therapy was “failure of other methods to produce sufficient pain relief at an acceptable level of side effects.” Pain relief was evaluated by a 3-point verbal scale (0 poor, 1 moderate, 2 good) during the former part of the study and by means of a visual analog scale during the latter part. The therapeutic goal was to achieve an improvement of at least one step on the verbal scale or a reduction of one-third or more on the VAS score. Patients who improved according to these objectives went on to chronic treatment whereas epidural therapy was discontinued in patients who failed to improve within a maximum trial period of 10 days. No absolute pain scores are reported for either the early or the late part of the study. One hundred and twenty-one patients improved and remained on lifelong or chronic epidural morphine. Twenty-five patients failed to respond to the treatment. The group who received chronic epidural morphine therapy represented 1.3 percent of the 9,477 patients who were hospitalized with a cancer diagnosis between 1983 and 1991. Mean treatment duration time was 92 days (median 47, range 2–2040); 49 percent of the time was spent as outpatients. The oral daily morphine-equivalent dose prior to inclusion was 164 mg. The mean daily epidural start dose of morphine was 18 mg (range 6–120), and the mean daily dose at termination was 69 mg (range 2–540). Dose escalation, described as the ratio of the maximum dose to the minimum maintenance start dose, was moderate, with a mean of 4.1 (median 2.5), which corresponded to an increase of 5.1 percent (median 2.7 percent) per patient per day. A total of 44 patients withdrew from the epidural opioid treatment, 25 during the trial period and 19 thereafter. Of these 44, lack of effect due to the character of the original symptoms or progression of pain was the main reason for discontinuation (N = 27), followed by catheter-related problems (N = 9) and drug-related complications (N = 5). Because of drug-related complications, epidural morphine therapy was changed to buprenorphine or methadone in 19 patients. Adjuvant systemic opioids were given to 10 patients, and epidural local anesthetics were administered to 17. Compression or invasion of new tissue by tumor, certain visceral pain characteristics, incident pain on movement, and pain from cutaneous ulcerations were characteristics of poor responders to epidural morphine.
3.2. What are the neuropsychological effects of chronic neuroaxial versus oral opioids?
We did not identify any randomized controlled trials addressing the above question. Side effects of chronic epidural or intrathecal opioids in nonrandomized trials are addressed under subquestion 3.4.

3.3. What are the relative costs of spinal, oral, intravenous, subcutaneous, and transdermal administration of opioids?
[See Tables 50, 51, and 52 at the end of this chapter] 

In addressing this subquestion we considered cost estimates for NSAIDs as well as opioids. Of the oral NSAIDs, the least costly are over-the counter NSAIDs, though the daily cost of the prescription NSAID choline salicylate (Arthropan) is similar to the daily price of the nonprescription NSAIDs. The price range per day of therapy using oral prescription NSAIDs is wide, from a low of $0.40 for choline salicylate to $9.13 for etodolac. The three least costly prescription NSAIDs are under $2.60 a day. The three most costly drugs are ketorolac tromethamine, ketoprofen, and etodolac, with average wholesale prices of $5.83, $7.16, and $9.13 respectively for one day of treatment. The only NSAID given parenterally, ketorolac tromethamine, exceeds the cost of all NSAIDs by a factor of nearly 10.

Of the oral opioid analgesics, the daily price range is quite wide, from a low of $1.11 a day (methadone) to a high of $58.05 a day (meperidine) based on typical equianalgesic equivalents. The average wholesale price per mg ranged from $0.19 for the 10 mg methadone tablet to a high of $1.74 for the 30 mg controlled-release morphine tablet. Four of the nine opioid agonist drugs (morphine, morphine controlled-release, hydromorphone, and oxycodone) have similar prices at the top of the daily dose range ($11.16 – $13.56) though at the beginning dose range there is a considerable range—from $1.11 for methadone to $10.45 for controlled-release morphine.

Oral dosing with most NSAIDs is generally less costly on a daily basis than oral opioids. However, the costs of daily doses of two oral opioids, levorphanol and methadone, compare favorably to the average wholesale prices of prescription NSAIDs, as do the daily average wholesale prices for two of the combination opioid/NSAID preparations (hydrocodone with aspirin or acetaminophen, and oxycodone with aspirin or acetaminophen). Indeed, when compared to the average wholesale prices of 13 prescription NSAIDs, one of the three combination opioid/NSAID preparations (hydrocodone with aspirin or acetaminophen) has an average wholesale price at the median average wholesale price of the NSAIDs. As emphasized earlier, many other expenses such as labor (and discrepancies between average wholesale price and actual price paid) prevent one from equating average wholesale price with the cost.

3.4. What is the long-term safety of epidural and intrathecal administration of opioids for cancer pain? 
We did not identify any prospective controlled trials addressing this subquestion. A previous analysis of published case series (Ballantyne, Carr, Berkey, et al., 1996) examined the distribution of complications in such series and concluded that intracerebroventricular drug administration was associated with the fewest side effects and epidural administration the most. However, such published case series are prone to bias that may not be overcome by pooling results.

Summary of evidence on the side effects of spinal opioids from uncontrolled trials
[See Evidence Table 17]


We identified 52 articles presenting nonrandomized observational studies of spinal opioids for treatment of cancer pain. We reviewed the nine studies with the largest sample sizes (at least 100) that reported on adverse events of spinal opioids. Five were prospective cohort studies. The studies included epidural and/or intrathecal morphine or other opioids with or without bupivacaine. Six studies primarily examined pain relief or quality of life as primary outcomes. Two reported primarily on complications of spinal opioid treatment. Only three studies described collection of information about adverse events in a prospective manner.


Intrathecal opioids were given from 0.5 mg to 2.0 mg per dose or day. Mean daily dose of epidural opioids varied from 16 mg/day to 70 mg/day. Most studies followed subjects for a mean of 3 to 5 months.


Reporting of adverse events varied across studies, with some reporting only infections and reasons for discontinuation. The definition of adverse events varied across studies. Few studies explicitly defined symptoms. 


Four studies reported on nausea and/or vomiting, which occurred in 9 percent to 40 percent of subjects. Three studies reported on constipation, which occurred in 17 percent to 34 percent of subjects. 


Sedation was reported in only two studies, at a rate of 1 percent and 2 percent. Four studies reported on pruritus or skin inflammation, which occurred in 1 percent to 38 percent of subjects. Urinary retention occurred in 4 percent to 73 percent of subjects (four studies), headache in 3 percent to 18 percent of subjects (five studies), and skin breakdown and confusion in 2 percent of subjects (one study each).


Respiratory depression occurred in 0 percent to 1 percent of the subjects in five studies. Hypotension was not reported. Meningitis was raised as a possibility in all studies and occurred in 0 percent to 4 percent of subjects; other catheter-related infections occurred in 0 percent to 9 percent of subjects (six studies). Injection pain occurred in 1 percent to 56 percent of subjects in four studies; various other catheter problems occurred in 1 percent to 8 percent of subjects in four studies. Only four studies reported on removal of catheters and discontinuation of spinal opioids due to adverse events, ranging from 0.3 percent to 10 percent. Catheters were removed primarily because of infection or catheter-specific problems. In addition, removal occurred because of confusion, local pain, hyperesthesia, and nausea.


No study correlated opioid dose to adverse events.
3.5. Is the potential benefit of avoiding sedation and cognitive failure with spinal opioids offset by the risks of chronic spinal catheterization? 
We did not identify any studies addressing this question.

QUESTION 4. What is the relative analgesic efficacy of palliative pharmacological (chemotherapy, biphosphonates, or calcitonin) and nonpharmacological cytotoxic or cytostatic (radiation or radionuclide) therapy?
[See Evidence Tables 7 & 8]

4.1. What is the efficacy of biphosphonates in treating metastatic bone pain?

Summary of evidence from randomized controlled trials reporting on the efficacy of biphosphonates in the management of cancer-related pain

We found 29 studies addressing this subquestion (see Tables 32 and 33 for a listing).
Table 32. Summary of grading of randomized controlled trials reporting on the efficacy of biphosphonates in the management of cancer-related pain.

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

29 
3309/3046 (92.1%)
         A = 3
         B = 12

         C = 14

         A = 1

         B = 5

         C = 23


The literature of biphosphonates is quite heterogeneous, with differing inclusion criteria, concomitant medical and radiotherapeutic treatments, disease categories, dosage regimens, choice of agent, and duration of follow-up. Differences in pain assessment are also great, whether directly or indirectly on the basis of analgesic intake or “requirement” for palliative radiation therapy. However, no study showed a negative effect of biphosphonate therapy on skeletal symptoms of metastatic disease or myeloma. In general, positive effects were harder to demonstrate in the presence of concurrent chemotherapy, such as estramustine, which itself might have a positive effect on bone symptoms. Therefore, the literature in aggregate suggests that biphosphonates are effective in reducing pain symptoms from bone involvement by tumor, although the magnitude of this benefit may be reduced when biphosphonate therapy is delivered in conjunction with other tumor-directed therapy that may also reduce such symptoms.

Table 33. Grading of individual randomized controlled trials reporting on the efficacy of biphosphonates in the management of cancer-related pain.

Primary author, year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 3 size
Internal validity
Applicability



Etidronate

Smith, 1989

89068935
57 (51)
NR
±
B
C

Belch, 1991

91303191
173 (166)
NR
±
B
B

Salmon Calcitonin

Hindley, 1982

83077452
    32
> 5
++
C
C

Roth, 1986

87015715
40 (38)
NR
+++
C
C

Blomqvist, 1988

88240810
50 (49)
6 and 6.1 in two arms
±
B
C

Pamidronate

VanHolten-Verzantvoort, 1987

88037750
  122
NR
+++
C
C

Van Holten-Verzantvoort, 1991

91274037
167 (144)
NR
++
B
B

Van Holten-Verzantvoort, 1993

93187683
205 (161)
NR
+++
C
C

Glover, 1994

95042148
61 (51)
> 4 on 9 pain/frequency measurements 
+++
C
C

Hortobagyi, 1996

97081204
382 (380)
Percentage of subjects in each arm in 9-point pain/frequency categories: 
17%, 14% (0)     40%, 39% (1–3)   43%, 47% (4–9)
++
A
A

Coleman, 1997

98026760
51 (46)
NR
+
C
C

Vinholes, 1997

98157475
52 (48)
median 2.8 and 2.7 (5-point scale) in two arms
++
A
B

Cascinu, 1998

98200996
70 (64)
NR
++
C
C

Clodronate

Siris, 1980

80078029
13 (10)
Severe bone pain was a symptom in 9 of 10 subjects
+
C
C

Elomaa, 1983

83113852
34 (33)
NR
+
C
C

Adami, 1989

89346401
    92
Between 10 and 20 on 20-point VAS
+++
C
C

Martoni, 1991

91149007
38 (33)
NR
+
C
C

Lahtinen, 1992

93023374
  336
NR
+
B
B

Elomaa, 1992 
92324804
    75
NR
+
B
C

Ernst, 1992

92166465
24 (21)
NR
++
C
C

Kylmala, 1993

93249770
    99

(not stated)
NR
±
C
C

Clemens, 1993

93229572
38 (26)
NR
+++
B
C

Paterson, 1993

93115782
  173
NR
+
B
C

Robertson, 1995

95395501
55 (33)
Median (range)

Drug: 3.2
(1.6–7.5)

Placebo: 4.8

(2.1–6.9)
+
B
C

O’Rourke, 1995

95222321
84 (80)
NR
±
B
C

Strang, 1997

8155699
55 (46)
47 median

(5–97 range),

100 mm VAS
±
B
C

Kylmala, 1997

97466816
57 (55)
NR
±
B
C

Ernst, 1997

97348667
60 (46)
NR
+
C
C

McCloskey, 1998

98147943
614 (536)
NR
++
A
B

*Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.

Etidronate

Smith (1989) reported on 57 patients who received either sodium etidronate 7.5 mg/kg intravenously for 3 days, sodium etidronate 7.5 mg/kg intravenously for 3 days followed by 400 mg orally each day, or placebo. All patients had prostate cancer metastatic to bone. Patients were followed “up to 6 months as long as they maintained evidence of response.” Patients who did not respond to the initial treatment (n = 22) underwent repeat treatment under an open-label protocol. In the author’s words, the “fourteen to seventeen percent response (of patients experiencing pain relief from active drug) is probably meaningless since similar results can be obtained with placebo.”

Belch, Bergsagel, Wilson, et al. (1991), in a randomized, double-masked, placebo-controlled trial, administered oral etidronate disodium to test its efficacy in retarding skeletal progression of multiple myeloma. Patients were enrolled according to biochemical (presence of m-protein) and clinical criteria. Pretreatment with corticosteroids, radiation, or both was allowed, but not cytotoxic chemotherapy. Patients with renal failure were also excluded. Patient height, vertebral height and deformity, hypercalcemia, bone pain, and pathological fracture development were all assessed. Etidronate disodium produced no significant differences in bone pain. 

Salmon calcitonin

Hindley, Hill, Leyland, et al. (1982) administered salmon calcitonin 200 IU subcutaneously or placebo every 6 hours for 48 hours and observed patient responses during the subsequent 2 weeks. Separate analyses of three pain-related dimensions showed no significant differences in visual analog pain scores, in the verbal ranking of pain, or in analgesic use. This regimen was stratified according to potency in a scale that the authors constructed and that spanned grades 1 through 20. Not all patients had bone metastasis. Of note, four patients who improved substantially during the first week of treatment did have bone metastasis.

Roth and Colarik (1986) conducted a double-blind, randomized controlled trial in 40 women with painful osteolytic metastases from breast cancer. Data were collected for 28 days during daily administration of 100 IU of salmon calcitonin or placebo. Salmon calcitonin significantly reduced analgesic requirements, the duration of daily pain, and patient assessment of pain duration and intensity but had no significant effect on functional capacity. 

Blomqvist, Elomaa, Porkka, et al. (1988) compared the effects of daily administration of salmon calcitonin 100 IU per day to those of placebo for at least 3 months. The study was a randomized double-masked trial of 49 patients with bone metastasis from breast cancer. No improvement in general performance or bone pain was detected as measured by a visual analog scale, the daily duration of pain, or consumption of analgesic drugs. The authors concluded that salmon calcitonin in this dosage has no discernible effect on skeletal pain, general performance, bone metabolism, or disease progression in patients with breast cancer metastatic to bone.
Pamidronate
Van Holten-Verzantvoort, Bijvoet, Cleton, et al. (1987) compared amino hydroxypropylidene biphosphonate (APD) 300 mg daily to no therapy (no placebo) in a multicenter trial. Antitumor therapy in each case was left to the discretion of the clinician and was described as “variable.” The cumulative sum of complications related not to pain but instead to skeletal morbidity, such as hypercalcemia, need for radiotherapy, need for surgery, or need for systemic medication. This group of patients was a subgroup in another trial, in which the average daily APD dose of 600 mg was associated with nausea and vomiting, producing the early dropout of about one-quarter of the patients on active drug therapy. The authors saw no effect on survival in the active group.

Van Holten-Verzantvoort, Kroon, Bijvoet, et al. (1993) conducted an open randomized study of 161 patients treated with pamidronate and 80 control patients untreated with biphosphonates. They monitored skeletal morbidity and radiological features of metastatic bone disease for 18 and 21 months, respectively, over 6 years. The daily dose of pamidronate was decreased from 600 mg at the start of the study to 300 mg because of the high dropout rate from nausea and vomiting, which was attributed to pamidronate at the higher dose. At the time of the dose change, 29 patients were under study; 60 patients were subsequently enrolled at the lower dose. The frequency of skeletal events decreased significantly in the pamidronate group and may have been dose-dependent. Hypercalcemia was also reduced during pamidronate treatment. Bone pain was defined as having pain severe enough to require radiotherapy or surgery. An earlier paper on the same series of patients concluded that bone pain scores and impairment of mobility were reduced in 144 patients randomized to receive pamidronate or no therapy of this nature (i.e., there was no placebo control).

Glover, Lipton, Keller, et al. (1994) studied the IV administration of pamidronate in four dosage regimens: 30 mg every 2 weeks, 60 mg every 4 weeks, 60 mg every 2 weeks, or 90 mg every 4 weeks. The primary outcome was a pain score obtained by multiplying pain severity on a 0–3 scale by pain frequency, which was also expressed on a 0–3 scale. Pain relief at each visit was calculated as the difference in this bone pain score compared with baseline. Few details were given regarding specific analgesic regimens at baseline or during follow-up. Each regimen produced a statistically significant decline in bone pain score. There was also a dose-related decrease in biochemical measures, such as the urinary hydroxyproline-to-creatinine ratio that served as an index of the biological activity of the pamidronate. On the basis of the greater efficacy of higher doses of pamidronate in patients with hypercalcemia noted in previous studies, the authors restudied patients using pamidronate 90 mg every 4 weeks.

Hortobagyi, Theriault, Porter, et al. (1996) administered 90 mg of pamidronate or placebo as a 2-hour IV infusion monthly for up to 12 months. Skeletal complications, such as pathological fractures or the need for radiation or spinal cord compression, were assessed monthly, as was serum calcium. Bone pain, use of analgesic drugs, and performance status were measured as in other studies of pamidronate. Patients who received pamidronate showed a longer time to first skeletal complication and had persistently lower pain scores during the 12 cycles. Although the final pain scores for both groups were higher than baseline, they were only marginally so in the pamidronate group and substantially greater in the placebo group.

Coleman, Purohit, Vinholes, et al. (1997) evaluated the infusion of pamidronate 120 mg over 2 hours in two studies. The first study was an open, uncontrolled phase-II evaluation of 34 patients. In the second study, patients received either this infusion or saline. Whether the investigators were masked is not clear. Infusions were continued in the second study 4 weeks later, or sooner in the event of worsening symptoms. Observation of tumor markers and biochemical indices of bone resorption were emphasized. Symptoms were assessed with an overall pain score that combined the results of a questionnaire on pain intensity with analgesic consumption, as well as performance status according to WHO criteria. However, no measures of variability are provided for this measurement or for the biochemical index of bone resorption depicted in the same figure. The overall pain score and the biochemical measure of bone resorption appeared to parallel each other.

Vinholes, Purohit, Abbey, et al. (1997) examined the effect of intravenous pamidronate 120 mg or placebo given as a single infusion followed 4 weeks later by pamidronate 120 mg in all patients. Bone resorption markers were measured and decreased after treatment. This decrease was maintained after the second pamidronate infusion. Quality of life and pain, assessed as a composite of pain intensity, analgesic consumption, and WHO performance status, decreased with pamidronate but not with placebo. The authors conclude that changes in biochemical markers of bone resorption correlated with the symptomatic response to pamidronate.

Cascinu, Graziano, Alessandroni, et al. (1998) evaluated the effects of three doses of pamidronate: 45, 60, and 90 mg infused intravenously over 2 hours, once every 3 weeks for a total of 12 weeks. Patients who required palliative radiotherapy were considered nonresponders. The primary endpoints were the reduction in pain at rest and with movement as well as interference with sleep by pain. In addition, changes in mobility were assessed with a simple questionnaire on which responses were scored on 4-point ordinal scale. Analgesic consumption was also evaluated. The study was described as a randomized trial, but it did not have a placebo group, nor was it clear whether patients and researchers were masked to the dose. Patients were described as having lower pain-at-rest scores, but the statistical calculations are not shown, and it is not clear whether pain scores represented the aggregate of separate pain items in the questionnaire. The daily consumption of analgesics (diclofenac and morphine) was also monitored and was described as significant in all three groups, but the statistical calculations are not described. The benefits on pain and analgesic consumption were stated to be more rapid in the highest-dose group.

Clodronate
In an early study, Siris, Sherman, Baquiran, et al. (1980) studied whether dichloromethylene diphosphonate could inhibit lytic bone disease that accompanies multiple myeloma. Of 42 patients with multiple myeloma, 12 met the inclusion criteria of hypercalcemia or hypercalciuria. Of these, one was unwilling to take study medication and was withdrawn and another died of septicemia. In the remaining 10 patients, thorough metabolic studies were conducted to assess the effect of dichloromethylene diphosphonate (CL2 MDP) on bone turnover. Data regarding pain and other symptoms were obtained retrospectively after the conclusion of the studies. Patients receiving the active drug reported a significant lessening of skeletal symptoms, whereas no patient who received placebo showed similar improvement in skeletal symptoms. 
Elomaa, Blomqvist, Grohn, et al. (1983) studied 34 normocalcemic women with multiple osteolytic bone metastasis from breast cancer. These women received either dichloromethylene diphosphonate 1600 mg per day orally or placebo for 3 to 9 months. Urinary indices of bone turnover declined with active drug therapy but not with placebo. New bone metastases were more common and the analgesic requirement was greater in the placebo group. Bone pain was assessed indirectly by analgesic consumption. Little information was given as to which analgesics and dosages were taken. The daily consumption of analgesics was described as “reduced” in 15 of 17 patents under active therapy and in 3 of 17 patients in the placebo group. No P values were given for these figures or for the apparent reduced incidence of radiotherapy for pain or prevention of fractures (required in 3 of 17 patients in the biphosphonate group and in 10 of 17 patients in the placebo group).

Adami and Mian (1989) described an open, multicenter trial of 92 patients treated with 300 mg of IV clodronate infused daily over 10 days. This trial was supplemented by a second in which 56 patients were randomly assigned to four single-masked controlled trials in which pain was measured by analgesic consumption and a visual analog scale. The larger multicenter trial suggested benefit, and in the small (n = 13) trial of placebo versus IV clodronate, the differences were pronounced enough to stop the trial early. The authors also report that 100 mg of IM clodronate per day for 2 weeks reduced analgesic consumption, but not pain, more than oral clodronate and that 1200 mg of oral clodronate given each day for 2 weeks was completely ineffective. Another study of 13 patients suggested that intravenous clodronate rapidly decreased pain scores to a much greater extent than did oral clodronate and that intravenous clodronate 300 mg daily for 2 weeks followed by 1200 mg orally could combine the prompt decrease in pain scores with sustained low pain scores. However, no confidence intervals or P values were provided in these studies. 

Martoni, Guaraldi, Camera, et al. (1991) evaluated 38 normocalcemic patients with painful bone metastasis from breast carcinoma. These patients were maintained on simultaneous antitumor therapy of several different sorts, both hormonal and cytotoxic, and given either placebo or dichloromethylene diphosphonate 300 mg/day IV for 7 days, followed by 100 mg/day IM for 3 weeks, and then 100 mg/day IM every other day for at least 2 more months. Pain intensity dropped in both the placebo and diphosphonate groups, but daily analgesic consumption was greater in patients receiving diphosphonate. Urinary calcium and hydroxyproline were reduced in the diphosphonate group on day 7. Although not statistically significant, the decline in clinical events related to bone metastasis in the diphosphonate group exceeded that in the placebo group.

Lahtinen, Laakso, Palva, et al. (1992) conducted a randomized, multicenter, placebo-controlled trial of the addition of clodronate to a melphalan-prednisolone regimen in patients with multiple myeloma. The clodronate dose was 2.4 g/day for 24 months. Vertebral and other bone pathology, as well as calcium excretion, were all favorably influenced by clodronate. The percentage of patients feeling no pain increased more in the clodronate group than in the placebo group, although this percentage significantly decreased in both groups during therapy. Both groups also used significantly fewer nonopioid and opioid analgesics at 12 months and fewer nonopioid analgesics at 24 months. Intergroup differences showed no influence of clodronate on these declines when given as a supplement to melphalan-prednisolone chemotherapy.

Elomaa, Kylmala, Tammela, et al. (1992) conducted a randomized, placebo-controlled trial of patients with bone pain caused by metastatic prostate cancer, all of whom were given estramustine phosphate 280 mg twice daily. Oral clodronate 3.2 g/day was given for the first month and 1.6 g/day thereafter for a further 5 months. Indices of bone turnover and tumor activity were evaluated at 1, 3, and 6 months after the trial, and WHO scales for pain and performance status were evaluated. In both groups, bone pain and analgesic use were significantly reduced by 1 month after enrollment, but the differences between the clodronate and placebo groups were not statistically significant. Pain improved in both treatment groups but, although roughly twice as many clodronate patients were free of pain at 1, 3, and 6 months than in the placebo group, this difference was not statistically significant.

Ernst, MacDonald, Paterson, et al. (1992) studied 24 patients with metastatic bone disease, in most cases caused by breast cancer, and administered either a 4-hour IV infusion of 2-nichlormethylene biphosphonate 600 mg or placebo in a similar volume in a double-masked trial. Patients were crossed over to the alternate treatment 1 week later, and at 2 weeks, patients and investigators assessed outcomes and indicated preferences for the two treatments. Although more patients chose the CL2 MDP than placebo, this difference was not statistically significant. However, substantially more investigators chose the active drug over placebo, and this difference was significant. Visual analog pain scores decreased significantly, and physical activity increased significantly, after infusion of the active drug. Analgesic requirements (daily morphine equivalent) did not differ significantly between the groups. 

The study by Kylmala, Tammela, Risteli, et al. (1993) followed a pilot study in which pain from skeletal metastasis from prostate cancer was diminished in a placebo control trial. The current study enrolled 99 patients with bone metastasis from prostate cancer that had not responded to at least one hormonal therapy. Included patients had intermittent or constant bone pain with daily use of analgesics, no radiation therapy from 2 months before the trial to the end of the trial, and a life expectancy of at least 3 months. All patients received estramustine phosphate 280 mg twice daily, with or without clodronate. The dose of clodronate was 3.2 grams for the first month and thereafter 1.6 grams daily. Bone pain was assessed by its presence or absence at any site and by the use of analgesic drugs. Tumor markers and indices of bone resorption were also assessed. The number of patients experiencing pain relief within 1 month and the number with reduced analgesic intake were greater in the clodronate group but did not differ significantly from those in the placebo group. Serum levels of a type-1 collagen metabolite served as an index for the degradation of type-1 collagen and hence for bone turnover. Adding clodronate to estramustine did not lower levels of this collagen metabolite more than estramustine alone. The authors speculated that the poor showing of clodronate with respect to bone metabolism and pain might have been caused by the reduction in dose during this protocol and by insufficient binding of clodronate on bone surfaces as a result of hyperostosis and osteomalacia, which developed during estramustine therapy. They also suggested that the late phase of the tumor might have been associated with a lesser response rate.

Clemens, Fessele, Heim, et al. (1993) reported interim results from a prospective randomized, multicenter study of the safety and efficacy of oral clodronate in patients with myeloma who received either chemotherapy alone or chemotherapy in combination with 1600 mg clodronate per day orally for at least 1 year. Biochemical indices of disease activity as well as bone turnover were studied, as were clinical episodes of fracture and pain. Response criteria were well defined. Pain measurements were not defined in the article but instead, a reference was made to a 1981 publication on reporting results of cancer treatment by Miller, Hokastraten, Staquet, and Winkler (1981). The addition of clodronate significantly reduced the number of progressive osteolytic lesions and lowered the incidence of fractures of long bones compared with the control group. Patients receiving chemotherapy alone had no change in pain, but those who received clodronate had significant reductions in pain by the WHO criteria.

Paterson, Powles, Kanis, et al. (1993) evaluated 173 patients with bone metastasis from breast cancer in a randomized, double-masked, placebo-controlled trial comparing oral clodronate 1600 mg per day to an identical placebo. Patients in each group were similar in clinical, radiological, and biochemical characteristics on entry. Clodronate significantly reduced the number of hypercalcemic episodes, the incidence of vertebral fractures, and the rate of vertebral deformity compared with placebo. These authors made no formal assessment of bone pain “due to the inadequacy of pain assessment methodology for patients with bone metastasis.” However, the clinical decision that bone pain was severe enough to require radiotherapy was taken as an indirect index of pain. The number of patients requiring radiotherapy and the number of courses of radiotherapy expressed in terms of events per 100 patient-years were less in the clodronate than in the placebo group, but the difference was not statistically significant. 


Robertson, Reed, and Ralston (1995) examined 55 patients with progressive bone metastasis, mostly from breast cancer, who were given oral clodronate 600 mg per day or placebo. The median duration of observation was 56 days in the clodronate group and 57 in the placebo group (ranges 28–135 and 25–171 days, respectively). There was a small but statistically significant difference in VAS pain scores: those for the clodronate group declined by 0.9 on a 0–10 scale whereas those for the placebo group rose by 0.4 on the same scale during follow-up. Although patients were enrolled on the basis of their bone metastasis being resistant to first-line antitumor therapy, they continued to receive concomitant anticancer therapy, with similar numbers in both groups given tamoxifen, progestogen, other hormonal chemotherapy, or other cytotoxic chemotherapy. Analgesic consumption did not decrease in the clodronate group compared with the placebo group, nor was there a significant difference in the percentage of patients who withdrew prematurely from the study (37% in the clodronate group and 46% in the placebo group). Withdrawals were for a wide variety of reasons, the most common of which was difficulty in swallowing the capsules. The authors concluded that although the effect on bone pain was statistically significant, it was clinically modest, and they recommended further studies to compare the symptomatic response to clodronate with that of other treatments, such as radiotherapy, chemotherapy, or adjustment of analgesic regimens. 

O’Rourke, McCloskey, Houghton, et al. (1995) randomized 84 patients with tumor-induced osteolysis to receive placebo or 400, 1600, or 3200 mg of clodronate daily for 4 weeks. Patients were followed weekly, and the primary variable studied was urinary calcium excretion. Visual analog pain scores and adverse advents were also documented on a 0 to 100 millimeter line. Urinary calcium excretion increased with placebo, did not change with the 400 mg daily dose of clodronate, and decreased with the 1600 and 3200 mg doses. Pain scores did not differ. On the basis of bone turnover characteristics, the two highest doses of clodronate appeared to inhibit bone resorption equally and, hence, the 1600 mg daily dose was recommended for long-term treatment. Adherence was unusually high (>99%) in all treatment groups.

Strang, Nilsson, Brandstedt, et al. (1997) compared clodronate 300 mg IV for 3 days followed by 3200 mg orally for 4 weeks in 55 patients with hormone-refractory prostate cancer and painful bone metastasis. Mean pain, mean least pain, and mean worst pain scores did not change significantly. The authors suggest that their results differ from more positive earlier results because of the randomized placebo-controlled design and because patients with higher baseline pain should be studied with larger doses for longer periods. 

Kylmala, Taube, Tammela, et al. (1997) studied 57 patients who had advanced prostate cancer resistant to first-line hormonal therapy. All patients were treated with estramustine and in addition received IV clodronate 300 mg daily for 5 days, followed by 2.6 g daily orally for 12 months or placebo. Pain performance status and response to treatment were assessed on admission and at 1, 3, 6, and 12 months. Pain intensity was assessed by the physician on a 0 (no pain) to 4 (intolerable pain) scale and on a visual analog scale by the patient. Performance status was evaluated using a 5-step scale ranging from 0 = asymptomatic to 4 = totally bedridden. Analgesic drug consumption was rated on a separate 4-step grading scale with 0 = no analgesic drugs to 3 = opioids. Biochemical indices of bone turnover indicated the metabolic activity of the clodronate. 

Performance status differed between the placebo and clodronate groups. On admission, 12 patients in the clodronate group had WHO classification ratings of 2 or higher, whereas 21 in the placebo group had similar disability. Similar distribution accounted for differences between the clodronate and placebo group at 1 month; however, by 12 months, the clodronate and placebo groups again differed, still favoring clodronate. There was no statistically significant difference between the distribution of the patients with stratified pain scores, and so the authors concluded that clodronate in combination with estramustine was at best capable of adding only about 10 percent to the relief of bone pain.

Ernst, Brasher, Hagen, et al. (1997) compared single IV infusions of clodronate at a dose of 600 mg or 1500 mg to placebo in 60 patients with established bone metastasis and persistent bone pain. The infusions were repeated in a crossover fashion 2 weeks after the initial infusion. After an additional 2 weeks, each patient and investigator, who were all masked to treatment, was asked which infusion most improved pain. VAS scores for general pain at rest and pain at movement were reduced after the first infusion in all treatments, including placebo. The average change in daily morphine-equivalent dose scores differed significantly between the clodronate doses, after which this parameter decreased, versus placebo, after which it increased. Both patients and investigators selected clodronate over placebo in relation to pain improvement. Because of a potential carryover effect, VAS pain scores were analyzed only in the first postinfusion period during which the study design “did not have sufficient statistical power” to demonstrate differences between active and placebo groups. The authors pointed out that future trials would best select patients with stable and similar characteristics of bone disease. 

McCloskey, MacLennan, Dreyson, et al. (1998) enrolled 536 patients with recently diagnosed multiple myeloma who had not received previous cytotoxic treatment other than the minimum dose of radiotherapy required to relieve localized bone pain. This study was conducted within the framework of a Medical Research Council multiple-myeloma trail in which concurrent chemotherapeutic regimens were also evaluated. Patients were stratified by chemotherapeutic regimen so that nearly equal numbers of patients receiving 1 of 6 chemotherapeutic regimens were enrolled in both clodronate and placebo groups. The placebo was “outwardly identical” to clodronate. Patients received clodronate 1600 mg daily and were followed for up to 4 years. The minimum follow-up for all patients was 1.3 years. 

Responses to clodronate did not differ from those to placebo, nor were any differences found in the number of patients withdrawing from treatment for a number of reasons, such as gastrointestinal complaints, with the sole exception that significantly more patients withdrew from the placebo than from the clodronate groups because of bone pain. Significantly fewer patients experienced new vertebral fractures, had increased deformity scores, or experienced height loss in the clodronate than in the placebo group. The number of vertebral fractures in the clodronate group was also less than in the placebo group. Back pain was evaluated by the attending physician at the spine, rib cage, and upper and lower limbs on a 5-point scale ranging from 1 (none) to 5 (incapacitating). Bone pain was defined as a score of 3 or higher. Back pain was significantly lower after 24 months, the same time at which poor performance status was also lower in the clodronate groups. Biochemical indices of bone turnover were also lower in the clodronate groups after treatment had begun. This study was the largest to date of clodronate in multiple myeloma.

4.2. What is the efficacy of radionuclides in treating metastatic bone pain?
Summary of evidence from randomized controlled trials reporting on the efficacy of radionuclides in the management of cancer-related pain

We found four studies related to this subquestion (see Tables 34 and 35).

Table 34. Summary of grading of randomized controlled trials reporting on the efficacy of radionuclides in the management of cancer-related pain. 

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

4
569/396 ( 69.6%)
A = 2

B = 1

C = 1
A = 1

B = 2

C = 1

Table 35. Grading of individual randomized controlled trials reporting on the efficacy of radionuclides in the management of cancer-related pain. 

Primary author, year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 3 size
Internal validity
Applicability



153Samarium-EDTMP

Resche, 1997

98051358
114 (56)
NR
++
C
C

Serafini, 1998

98211795
118 (30)
NR
+++
A
B

Strontium-89

Lewington, 1991  92000881
32 (26)
NR
++
A
B

Quilty, 1994

94316817 
305 (284)
NR
++
B
A

*Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.

153Samarium-EDTMP 
Resch, Chatal, Pecking, et al. (1997) compared two doses of 153Sm-EDTMP in a group of patients with bone metastases and pain from prostate, breast, lung, and other primary cancers. Treatment consisted of a single IV dose. Half the patients in each group experienced pain relief by the second week. This percentage increased to 55 percent for the 0.5 millicurie (mCi) per kg group and to 70 percent for the 1 mCi per kg group by the fourth week. 

Serafini, Houston, Resche, et al. (1998) compared a single IV dose of either 0.5 or 1 mCi per kg of 153 Sm-EDTMP to placebo. Patients who received no benefit after 4 weeks were then unmasked and subsequently received 1 mCi per kg of active drug. Opioid analgesic requirement was assessed, as was pain severity and a 7-day area-under-the-pain curve measure. Physician global assessment was also performed and Karnofsky  performance scores were obtained. The area under the pain curve showed a statistically significant, dose-dependent improvement after 4 weeks in the 1 mCi per kg group, but not the 0.5 mCi per kg group. Daily opioid analgesic use diminished over the 4 weeks, but not significantly, and there was no clear dose-dependency.

Strontium-89 

We found only two studies comparing strontium-89 with inactive strontium and external radiotherapy respectively. While strontium-89 is more effective than placebo (inactive strontium), there is no clear benefit compared with external radiation with respect to bone pain. 

Lewington, McEwan, Ackery, et al. (1991) compared strontium-89 chloride versus stable strontium (as placebo) in a randomized, double-blind, crossover study of patients with prostate cancer and bone pain. In 26 evaluable patients the authors found that only strontium-89 produced complete pain relief.

Quilty, Kirk, Bolger, et al. (1994) studied 284 patients with hormone refractory prostate cancer and bone metastases in a crossover trial of four groups. Patients were stratified by their suitability for local or hemibody radiotherapy then randomly assigned within two groups to receive that form of radiotherapy or treatment with strontium-89. Pain sites were mapped at baseline (index sites), and pain was graded on a 4-point scale as well as by quality (e.g., intermittent; constant). Analgesic use was also recorded. After 12 weeks, about one-third of all patients had reduced their analgesia use and about two-thirds had less pain at their index sites. Differences between strontium-89 and radiotherapy were not statistically significant. In both arms of the study (local or hemibody treatment), strontium-89 treatment was associated with significantly fewer new pain sites and a significantly higher proportion of patients with no new pain sites.
4.3. What is the efficacy of chemotherapeutic drugs in treating cancer pain (e.g., gemcitabine)?
Summary of evidence from randomized controlled trials reporting on the efficacy of chemotherapy in the management of cancer-related pain
We found seven studies that examined the efficacy of chemotherapy and hormonal 
therapy (see Tables 36–39).

Table 36. Summary of grading of randomized controlled trials reporting on the efficacy of chemotherapy in the management of cancer-related pain. 

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

7
1138/1106 (97.2% evaluable)
A = 1

B = 2

C = 4
A = 1 

B = 2

C = 4

The literature on the effects of chemotherapeutic agents on pain is quite heterogeneous, with differing inclusion criteria and different agents. The use of analgesic medication is reported in some of these studies, but the consumption of analgesics is not recorded in most of them. In only one study was there a significant difference in the pain outcome between the two treatment arms. In conclusion, no specific chemotherapeutic agent was demonstrated to improve pain relief over another. 
Table 37. Grading of individual randomized controlled trials reporting on the efficacy of chemotherapy in the management of cancer-related pain.

Primary author, Year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 3 size
Internal validity
Applicability



Schmidt, 1979

79132757
165
NR
±
C
C

Coates, 1987

88065744
308 (305)
NR
++
B
C

Fossa, 1990

91159052
72 (43)
"Quite a bit" or "very much" pain = 50%
 NR
C
C

Labianca, 1991

92075588
182
Mean (Range)

FA+5-FU: 1.2

(0–9.5)

5-FU: 1.1

(0–8)
NR
C
C

Fraser, 1993

93160019 
40
NR
+
B
B

Sullivan, 1995

96117533 
210
Pain = 50%
±
A
A

Tannock, 1996

96243733 
161
5-point scale:

0 = 1%

1 = 33%

2 = 42%

3 = 19%

4 = 6%
+++
C
B

*Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.
Schmidt, Scott, Gibbons, et al. (1979) compared procarbazine, imidazole-carboxamide, and cyclophosphamide in relapsing patients with advanced carcinoma of the prostate. Pain relief was one of the subjective responses assessed and reported simply as not different between the treatment groups.
Coates, Gebski, Bishop, et al. (1987) compared intermittent and continuous chemotherapy for advanced breast cancer. They assessed five quality-of-life dimensions including pain and the overall-quality-of-life index and reported that continuous chemotherapy is better than intermittent chemotherapy. The pain scores for those in the continuous group were significantly better during the first three cycles of chemotherapy but this difference became nonsignificant in later comparisons.


Fossa, Aaronson, Newling, et al. (1990), in an open, randomized, Phase III trial, evaluated the effect of estramustine versus mitomycin on several morbidity factors, including pain in patients with hormone-resistant prostate cancer and bone pain. The authors report that neither of the two treatments improved pain. No pain data or statistical analyses are reported. 


Labianca, Pancera, Aitini, et al. (1991), in a multicenter Phase III trial, investigated the effects of leucovorin as an adjuvant treatment to fluorouracil (FU) in patients with advanced colorectal cancer. The group evaluated bone pain as a primary outcome in two groups, one receiving FU alone and the other FU plus leucovorin. They found similar worsening of bone pain in both groups compared with baseline.


Fraser, Dobbs, Ebbs, et al. (1993) compared standard CMF (cyclophosphamide, methotrexate, and fluorouracil) treatment to epirubicin in treating 40 women with advanced breast cancer. Pain was measured as part of a quality-of-life assessment. The CMF group had significantly better pain scores at 2 months in a 6-month follow-up.


Sullivan, McKinnis, and Laufman (1995) compared scores on the Functional Living Index-Cancer (FLIC) quality-of-life questionnaire in 210 patients with metastatic colon cancer who received either 5-fluorouracil alone or fluorouracil plus leucovorin in a multicenter trial. Patients completed quality-of-life questionnaires at baseline and every 8 weeks thereafter. Symptoms, including abdominal pain and pain from any source, were assessed weekly on a 4-point scale, as were body weight and need for hospitalization. The percentage of patients experiencing pain relief was higher in the combination group, but the difference was not statistically significant. Pain relief improved when body weight remained stable or increased and worsened when the tumor did not respond to treatment.


Tannock, Osoba, Stockler, et al. (1996) treated 161 patients suffering from hormone-resistant prostate cancer with prednisone alone or with prednisone and mitoxantrone. The primary response variable was pain, which was measured on a 6-point scale completed by patients and by analgesic use. Pain declined by at least 2 points in 29 percent of patients receiving combination therapy and in 12 percent of those receiving prednisone alone (P = 0.01). An additional seven patients in each group reduced analgesic consumption by at least 50 percent without an increase in pain. The response to combination therapy lasted 15 weeks, twice as long as that to prednisone alone (P < 0.001). Possible cardiac toxicity was reported in five of 130 patients in the mitoxantrone group.

Table 38. Summary of grading of randomized controlled trials reporting on the efficacy of hormonal therapy in the management of cancer-related pain.

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

3
468/401 (85.7% evaluable)
A = 0

B = 0

C = 2

I  = 1
A = 0 

B = 0

C = 2

I  = 1


As with chemotherapy, studies on hormonal therapy having pain as an outcome did not demonstrate any benefit in the management of pain. Pain in these studies was recorded poorly or not at all (no numerical data) and served only as a means for monitoring the progress of cancer. 

Table 39. Grading of individual randomized controlled trials reporting on the efficacy of hormonal therapy in the management of cancer-related pain.

Primary author, year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 3 size
Internal validity
Applicability



Da Silva, 1993

94085467
76 (52)
Bone pain:

Zoladex = 38%

Zoladex+Flutamide = 34%
±
I
I

Rizzo, 1990

90214984 
47
NR
++
C
C

Boccardo, 1990   91243718
345 (302)
Pain = 68%
I
C
C

*Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.

Da Silva (1993) reported on a subset of 76 patients from a multicenter EORTC trial of metastatic prostatic carcinoma treated either by orchiectomy or administration of flutamide (a depot form of a luteinizing hormone-releasing hormone analog). Pain was assessed with a 4-point scale as a part of a larger quality-of-life study, apparently designed to compare physicians’ assessments with patients’ assessments. Of the 52 patients with pain at baseline, 25 reported being pain-free at 6 months and 17 at 12 months. No other information is given about the analysis.


In an open trial without a control group, Rizzo, Mazzei, Mini, et al. (1990) administered one of four doses of subcutaneous leuprorelin acetate depot, one injection per week for 4 weeks, to 47 patients with advanced metastatic prostate disease. The authors do not report how pain was measured. Although two-thirds of all patients improved, and 8 of 16 patients with bone cancer were pain-free at 3 months, there were no significant differences among the four study groups.


Boccardo, Decensi, Guarneri, et al. (1990) compared goserelin with goserelin plus flutamide in an open-label trial of patients with prostate cancer. Bone pain was a secondary outcome in their analysis, on which this interim report was based. While no difference between the two groups was observed with respect to progression-free survival, more prompt relief of bone pain was evident in the goserelin plus flutamide group. In this report no numerical or graphic data are presented and no statistical comparisons were made.

4.4. What is the efficacy of external-beam radiation and radionuclides in treating cancer pain? 
Summary of evidence from randomized controlled trials reporting on the efficacy of radiation therapy in the management of cancer-related pain
We found 14 studies that examined the efficacy of radiation therapy (see Tables 40 and 41).
Table 40. Summary of grading of randomized controlled trials reporting on the efficacy of radiation therapy in the management of cancer-related pain.

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

14
3859/3571 (92.53%)
A = 1

B = 3

C = 9

I  =  1
A = 3 

B = 7

C = 3

I  = 1

Fourteen trials involving a total of 3,859 patients compared various fractional dosing schedules of radiotherapy for painful bone metastases. The dosing schemes were fairly diverse. All reported no overall difference in pain relief between the single dose and fractionated doses. Meta-analyses were not possible due to the heterogeneity of the dosing schedules, the variability in the anatomic sites and fields involved, and the outcomes assessed. Short courses of treatment with moderate doses appear to yield similar results compared with longer courses, and seem preferable for convenience. Some studies suggest the possibility that a single dose may be sufficient, but this is not yet verified. In sum, single-dose (i.e., nonfractionated) radiation does appear to have a similar effect on bone pain as fractionated dosing, although the minimal dose of radiation effective for pain relief was not determined in these studies. 

Table 41. Grading of individual randomized controlled trials reporting on the efficacy of radiation therapy in the management of cancer-related pain.

Primary author, year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 3 size
Internal validity
Applicability



Tong, 1982

82233408
1016 (759)
NR
±
C
A

Madsen, 1983

84111122
57
Pain present = 88%
±
C
B

Price, 1986

87042093
288
Single fraction:

Mild/mod = 33%

Severe = 73%

Multiple fraction:

Mild/mod = 29%

Severe = 48%
±
C
A

Okawa, 1988

89072185
80
Pain = 100%. Baseline data provided in a table
±
C
C

Hoskin, 1992

92187922
270
No pain = 3%

Mild, moderate, or severe = 97%
++ 
C
C

Medical Research Council, 1992

92313868
235
No pain = 41%

Mild, moderate, or severe = 59%
±
I
I

Porter, 1993

93239545 N
126
Active arm: 11.3

Placebo arm 10.0

16-point pain/frequency scale
±
B
B

Macbeth, 1996

96409389
509
2-fractions group: Pain = 60%

13-fractions group:

Pain = 54%
±
A
A

Teshima, 1996

97073536
38
RT arm: 5.59

RT+MP arm: 6.15

RTOG scale (0–9)
±
C
C

Niewald, 1996

97138004
100
Slight: 26%

Moderate: 10%

Severe: 64%
±
B
B

Rees, 1997

97281585
216 (187)
NR
±
C
B

Nielsen, 1998

98345210
241 (239)
NR
±
B
B

Bailey, 1998

98408959
356
NR
±
C
B

Jeremic, 1998

98418606
327
No pain = 5%

Mild = 13%

Moderate = 60%

Severe =21%
+
C
B

*Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.
Tong, Gillick, and Hendrickson (1982) compared four dosing schedules in 750 patients with multiple metastases and two dosing schedules in 266 patients with solitary metastases to determine the optimal palliative fractionation schedule for bone pain due to osseous metastases. Overall, 54 percent of the patients received complete pain relief with no significant differences between the various dosing schedules.

Madsen (1983) compared 4 Gy in six fractions over 3 weeks, with two fractions per week, with 10 Gy in two fractions over 1 week in patients with painful bone metastases. Pain intensity was assessed by patient self-evaluation, and satisfactory pain control was achieved in 48 percent of the patients in both treatment groups.

Price, Hoskin, Easton, et al. (1986) compared a single fraction of 8 Gy with 30 Gy in 10 daily fractions. No difference was found in the speed of onset or duration of pain relief between the two treatment regimes. Pain relief was independent of the histology of the primary tumor. The study suggests that mechanisms unrelated to tumor cell killing may be important determinants of pain relief in the early posttreatment period. However, the optimum dose required in a single fraction to produce pain relief was not known.

Okawa, Kita, Goto, et al. (1988) compared three fractional radiotherapy dosing schemes (conventional daily fraction, large once-a-day fraction, and twice-a-day fraction) for painful bone metastases. Overall pain relief was seen in about 75 percent of the patients, and no difference was found among the three groups at the end of treatment. Quicker pain relief was observed in the two groups that received larger daily fractional dose (12–14 days) compared with conventional daily fraction (25 days).


Hoskin, Price, Easton, et al. (1992) compared a single dose of 4 Gy or 8 Gy in treating 270 patients with painful bone metastases. Pain was measured on a 4-point scale as was analgesic use at 2, 4, 8, and 12 weeks. At 4 weeks, the response rate was 69 percent in the 8-Gy group, significantly higher than the 44 percent in the 4-Gy group. At 12 weeks, only 9 percent of the 8-Gy group were retreated with radiotherapy, whereas 20 percent of the 4-Gy group were retreated. Pain scores were not statistically different at 12 weeks.


The Medical Research Council (1992) conducted a trial that compared two regimens of palliative thoracic radiotherapy in 235 patients with inoperable non-small-cell lung cancer. The study compared two fractions of 8.5 Gy 1 week apart with one fraction of 10 Gy. Chest pain, measured on a 4-point scale, was eliminated in about 40 percent of patients from both groups; between 40 percent and 60 percent of patients received at least some relief. The authors do not state whether this difference was statistically significant.


Porter, McEwan, Powe, et al. (1993) evaluated the efficacy of local field external beam radiation with or without strontium-89 as adjunct treatment in reducing pain among men with hormone-resistant prostatic cancer. Pain was assessed by analgesic use and by the Radiation Therapy Oncology Group analgesic and pain scoring system, which rates the frequency and severity of pain on 4-point scales and multiplies the two scores to create a pain score. Index pain sites were recorded at baseline and assessed with pain scores as described. At 6 months, the strontium-89 group had better pain scores, although the difference between groups was not significant. However, the strontium-89 group had significantly fewer new pain sites and did not require further radiotherapy for a mean of 35 weeks, compared with 20 weeks for the radiotherapy-alone group. The strontium-89 group also had significantly higher rates of hematological toxicity.


In a large study, Macbeth, Bolger, Hopwood, et al. (1996) studied 509 patients with nonmetastatic but inoperable non-small-cell lung cancer. One group received 17 Gy in two fractions 1 week apart, and another received 39 Gy in 13 fractions, 5 days/week. Chest pain, a secondary endpoint, was measured with the Rotterdam Symptom checklist. After 3 months, pain scores did not differ significantly between the two groups. 


Teshima, Inoue, Ikeda, et al. (1996) administered radiotherapy alone or radiotherapy plus methylprednisolone to 38 patients with metastatic bone tumors. Pain was evaluated by physicians using Radiation Therapy Oncology Group pain scores, and patients completed an unnamed quality-of-life questionnaire. Pain scores did not differ significantly between treatment groups, although data are reported by subgroup, not by treatment group, so statistical power is likely to be low. 


Niewald, Tkocz, Abel, et al. (1996) studied 100 patients with bone metastases from primary tumors mostly in the breast, lung, and prostate. One group received a short course of radiotherapy (20 Gy, given as 4 Gy daily over 5 to 7 days) and another received a longer course (30 Gy, given as 2 Gy in 15 daily fractions over 19 to 21 days). Pain was measured on a 4-point scale before and 1 day after treatment and every 3 months thereafter. At the end of treatment, 68 percent of patients receiving short-course radiotherapy and 85 percent of those in the longer course experienced at least partial relief from pain, although the difference was not statistically significant. Mean time between therapy and onset of at least partial pain relief was 13 days in the short-course therapy group and 9 days in the longer-course group, although again the difference was not statistically significant. Given the short life expectancy of these patients, the authors recommend short-course therapy.


Rees, Devrell, Barley, et al. (1997) compared a 17 Gy dose of radiotherapy (in two fractions 1 week apart) with a 22.5 Gy dose (given in five daily fractions) as palliative care for 216 outpatients patients with lung cancer (mean age, 70 years). Patients recorded their symptoms on questionnaires before treatment, on the last day of treatment, every week for 6 months posttreatment, then every 4 weeks thereafter. Chest pain was indicated on a 4-point scale. At least one questionnaire was received from 187 patients. At least some improvement in chest pain was reported by 88 percent of evaluable patients, but the authors note that this improvement was often only slight (one point lower on the scale), and there was no statistically significant difference between the treatment groups.


Nielsen, Bentzen, Sandberg, et al. (1998) compared the effects of a single radiotherapy dose of 8 Gy to four doses of 5 Gy each in the palliative treatment of 241 patients with bone metastases. Pain was measured on a VAS in all patients and by a 5-point scale and analgesic use in about half of the patients. There was no significant pain score difference between treatments at any time during the study.


Bailey, Parmar, and Stephens (1998) compared conventional radiotherapy (1 treatment/day, 5 days/week, for 6 weeks) to continuous hyperfractionated accelerated radiotherapy (3 treatments/day for 12 days) in 356 outpatients with inoperable, localized cancer. Pain was measured with the  Rotterdam Symptom Checklist (RSCL) questionnaire, which employs a 4-point scale. Pain relief did not differ significantly between the two treatment groups. Results were better in the accelerated radiotherapy group at 3 months but not at 1 or 2 years.


Jeremic, Shibamoto, Acimovic, et al. (1998) administered at random one of three doses of radiotherapy (4, 6, and 8 Gy) to 327 patients with metastatic bone pain for 1 to 8 weeks. Pain was measured with a 4-point scale. Patients receiving 6 and 8 Gy had similar and better responses than patients receiving 4 Gy. The authors conclude that 8 Gy is the minimum dose but acknowledge that 6 Gy should be evaluated more fully and that 4 Gy has some therapeutic value. 

QUESTION 5. What is the relative efficacy of current adjuvant (nonpharmacological/noninvasive) physical or psychological treatments (relaxation, massage, heat and cold, music, exercise, and so on) in the management of cancer-related pain?
[See Evidence Tables 9 and 10]
5.1. What is the efficacy of cognitive-behavioral interventions in treating cancer pain?
Summary of evidence from randomized controlled trials reporting on the efficacy of pain education in the management of cancer-related pain

Pain education
Table 42. Summary of grading of randomized controlled trials reporting on the efficacy of pain education in the management of cancer-related pain

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

5
1428/ 1192(75.4%)
A = 0 

B = 4
C = 0
A = 2 

B = 2
C = 0

The studies listed in Tables 42 and 43 evaluated different interventions in education at the level of the patient, medical staff, and even the community. Also, different types of pain seemed to be addressed though specifics were not always provided. Different approaches to education were employed as well. While the internal validity score of these studies is B (median), their applicability is also B due to the limited number of studies in combination with the diversity of interventions. 


The number of studies is small, and given their disparity as to types of intervention and even type of pain, it is difficult to draw any broad conclusions. The individual studies were of acceptable quality. There is considerable room for further studies in this area.

Table 43. Grading of individual randomized controlled trials reporting on the efficacy of pain education in the management of cancer-related pain

Primary author,  year

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 3 size
Internal validity
Applicability



Kravitz, 1996

97063270
97 (87)
Intervention group = 2.03

Control group 

= 2.96
±
B
A

De Wit, 1997

98074868
383 (313)
18.2 (0–48 range)

McGill Pain Questionnaire
(0–50)
++
B
B

Trowbridge, 1997

97457514
510 (320)
NR
++
B
B

Elliot, 1997

97281966
438 (320)
2.9
+
B
A

* Number of evaluable patients shown in parentheses if different from enrolled.

NR = Not reported.


Kravitz, Delafield, Hays, et al. (1996) randomized patients into intervention (n = 40) and control (n = 38) groups to determine if a graphic display of pain levels, similar to the manner in which vital signs are charted, would produce improvement in pain intensity levels. Patients had active cancer prior to entering the study and current pain (or worst pain over the prior 24 hours) of at least 2.5 on a 0–10 scale. There was no treatment effect demonstrated. Weaknesses of the study were that pain reports were charted only once per day and that house staff caring for patients may not have known how to use the data or may have been too busy to respond to it.


In a nonblinded study, de Wit, van Dam, Zandbelt, et al. (1997) evaluated the effect of a pain education program on 313 cancer patients with chronic pain. Two hundred and nine patients were at home without visiting nurse services and 104 were receiving nursing at home. Each of these groups was divided into two groups: a control group and a group that received specific education on cancer pain. The educational intervention consisted of 30–60 minutes of face-to-face instruction; written materials were also left with the patient. In the group not receiving home nursing care, there was a statistically significant decrease in pain intensity in the intervention group. However, there was a high dropout rate in the home nursing services group, primarily due to death; only 31 of 53 of those in the intervention group were able to complete the study. 


Trowbridge, Dugan, Jay, et al. (1997) conducted two randomized control trials involving 510 oncology outpatients and 13 oncologists. Two values on a 0–3 pain management index scale were obtained for each patient. Data analysis was performed on only 320 patients who reported cancer-related pain. The intervention consisted of placing a summary sheet with patient’s pain assessment in each chart prior to an office visit; physicians were to review this sheet prior to the visit. Prescribing patterns differed in the two groups on follow-up. There was improvement in the patients in the intervention group in only one measure of pain, but no difference between the groups on a pain management index interpreted as detecting undertreated pain.


Elliot, Murray, Oken, et al. (1997) performed a randomized controlled community education intervention. Community opinion-leader clinicians, physicians, nurses, clergy, pharmacists, and social workers attended a 2-day educational program and then returned to their communities to work on outreach. Three hundred twenty patients and family members, 150 nurses, and 124 physicians completed the study. The endpoint was patients’ pain intensity scores, which did not show any significant improvement between the control and intervention groups. The investigators felt that the relatively brief duration (15 months) of the intervention may have contributed to its lack of effectiveness.



Hypnosis

Table 44. Summary of grading of randomized controlled trials reporting on the efficacy of hypnosis in the management of cancer-related pain

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

5
315/252 (80%)
A = 3

B = 2

C = 0
A = 5

B = 0

C = 0


Five randomized studies examine hypnosis in conjunction with cognitive-behavioral techniques involving acute procedure-related pain and oral mucositis pain related to bone marrow transplants (see Tables 44 and 45). They include studies in the pediatric and adult age groups. 
Hypnosis seems to help with both procedure-related and mucositis-related pain. Cognitive-behavioral treatments may also be helpful. More studies are needed, with larger numbers and with control groups.

Table 45. Grading of individual randomized controlled trials reporting on the efficacy of hypnosis in the management of cancer-related pain

Primary author, year,

unique identifier
Study size*
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 3 size
Internal validity
Applicability



Zeltzer, 1982

83059117
45 (33)
NR
++


B
A

Wall, 1989

89148152
42 (20)
NR
++


B
A

Syrjala, 1992

92270268
67 (45)


NR
+++


A
A

Syrjala, 1995

96187377
94
NR
++
A
A

Sloman, 1995

96099376
67 (60)
NR
+++

++**
A
A

*Number of evaluable patients shown in parentheses if different from enrolled.
**Three study arms. Effect sizes reflect comparisons of two active treatments with one control.
NR = Not reported.

Zeltzer and LeBaron (1982) compared hypnosis with nonhypnotic behavioral techniques during bone marrow aspiration and lumbar puncture in 33 patients aged 6–17. Nonhypnotic techniques included deep breathing, distraction, and encouragement of self-control but specifically not fantasy. Pain and anxiety were rated separately by the patients and by an independent observer. Of the 33 patients, 11 underwent bone marrow aspiration solely, 6 underwent lumbar puncture solely, and 16 had both procedures. Hypnosis focused on having the children become involved with fantasy and imagery. Hypnosis was more effective than nonhypnotic techniques in reducing pain associated with bone marrow aspiration and lumbar puncture.


Wall and Womack (1989) compared hypnosis and active cognitive training techniques for their effects on pain in 20 pediatric patients undergoing either lumbar puncture or bone marrow aspiration. Subjects had already undergone one prior lumbar puncture or bone marrow aspiration and got training in one of the two techniques prior to the second procedure. Unfortunately there was no control group. Both techniques seemed to reduce pain; neither was more effective than the other.


Syrjala, Cummings, and Donaldson (1992) randomly assigned 67 patients with hematological malignancies who were undergoing bone marrow transplant (BMT) to four groups treated with hypnosis, cognitive-behavioral skills, therapist contact or a control group that received treatment as usual (i.e., standard therapies for pain, nausea, and emesis but without any psychologist contact). They  measured oral pain, nausea/emesis, and opioid use. Forty-five patients completed the study. The hypnosis intervention did reduce oral pain in these transplant patients compared with those in the other arms of the study, but there was no difference as to nausea/emesis or opioid use.


Syrjala, Donaldson, Davis, et al. (1995) compared oral mucositis pain in 94 BMT patients with hematological malignancies who were in one of four treatment groups: therapist support; relaxation and imagery training; cognitive-behavioral coping skills, which included relaxation and imagery; and treatment as usual for the control. Relaxation and imagery reduced pain, used alone or with cognitive-behavioral techniques; there was no additional effect of the cognitive-behavioral techniques. An additional 67 patients were randomized but did not complete the study. The training sessions in the various techniques were initiated prior to hospitalization for BMT. 


Sloman (1995) studied 67 people with "intermediate and advanced" various neoplasms who were randomized to one of three groups: relaxation and imagery training by audiotape; relaxation and imagery training by a nurse; and a control group that did not have specific training. In both treatment groups, pain intensity and severity were reduced, as was the use of nonopioid analgesia as needed. For a reduction in pain sensation, live instruction rather than audiotape was needed.

Muscle relaxation and imagery
Arathuzik (1994) divided 24 patients with metastatic breast cancer and pain into three groups. One of the treatment groups was instructed in progressive muscle relaxation and guided imagery visualization; the second was instructed in those same techniques and additionally in cognitive coping skills such as attention diversion and positive affirmations. The control group had no alteration in routine care. Both treatment groups showed an increase in ability to decrease pain compared with the control group, but not to decrease pain intensity or distress. The study has very small numbers, and also no male subjects, which limits its strength.

Nursing care system 
Kane, Bernstein, Wales, et al. (1985) randomly assigned patients with a mixture of malignancies to receive care in the hospice program (137) or conventional care (110) at a veterans’ hospital. The hospice program included both inpatient and home care components. The study did not state if home care was also available to the conventional care group. The hospice and control groups were overwhelmingly male (97%). There was not a significant difference between groups in pain prevalence or intensity. Specific etiology of pain is not described. 


As part of a study on psychosocial well-being of lung cancer patients, McCorkle, Benoliel, Donaldson, et al. (1989) placed 166 lung cancer patients randomly into three groups: an office care program, an oncology home care program, or standard home care. The office care was provided by the patient's physician and considered to be the control group. Patients entered the study 2 weeks after diagnosis and were to be interviewed five times: every 6 weeks for 6 months. A large percentage—66 percent (111 subjects)—did not complete the series of five interviews, most commonly because of death. The authors completed data analysis on the 78 patients who completed at least four interviews. There was no difference in pain between the groups. The authors used the total number of adjectives checked on the McGill-Melzack Pain Questionnaire as the variable for analysis. The high dropout rate and the use of only one measure (total number of adjectives checked) limits the utility of this study to address the topic of pain management. 

QUESTION 6. What is the relative efficacy of current invasive surgical and nonsurgical treatments, such as acupuncture, nerve blocks, and neuroablation, in the treatment of cancer-related pain?
[See Evidence Tables 11, 12, 13]
Summary of evidence from randomized controlled trials reporting on the efficacy of celiac plexus block and splanchnicectomy in the management of cancer-related pain
Table 46. Summary of grading of randomized controlled trials reporting on the efficacy of celiac plexus block and splanchnicectomy in the management of cancer-related pain.

Number of studies
Patients enrolled/evaluated
Internal validity
Applicability

5
263/variable*


A = 1 

B = 0

C = 4
A = 2 

B = 3

C = 0

* Patients assessed until death.
We identified five randomized trials that address this subquestion (see Tables 46 and 47). Three evaluate the efficacy and side effects of transcutaneous celiac plexus block (Kawamata, Ishitani, Ishikawa, et al., 1996; Mercadante, 1993) or intraoperative chemical splanchnicectomy (Lillemoe, Cameron, Kaufman, et al., 1993) versus the NSAID plus opioid combination as recommended by the WHO ladder. One compares the analgesic outcomes of transaortic and retrocrural techniques of the posterior celiac block versus splanchnicectomy (Ischia, Ischia, Polati, et al., 1992); and the other compares outcomes after neurolytic (with alcohol) versus local anesthetic celiac block (Polati, Finco, Gotti, et al., 1998). The populations studied in all five trials were patients with pancreatic cancer (n = 445). Only one of these studies (Lillemoe, Cameron, Kaufman, et al., 1993) was blinded. The outcomes of these studies cannot be combined due to differences in the groups compared, the approaches used for blockade of the celiac plexus, the agents administered in each trial, and the specific outcomes assessed. Despite the small number of patients (20 and 21 subjects), included in the two trials that compare the celiac block approach with the NSAID plus opioid combination, both suggest that the block significantly reduces the opioid requirement for at least 1 month post-block while maintaining or improving pain relief (Mercadante, 1993; Polati, Finco, Gottin, et al., 1998). In the single study (Kawamata, Ishitani, Ishikawa, et al., 1996) in which quality of life was assessed, this morphine-sparing effect did not result in a persistent global improvement in quality of life except at the end of life. The reporting of different side effects of the block or of the opioids at different times in relatively few patients, and possible underestimation of negative findings, are weaknesses of the existing evidence. The study by Lillemoe, Cameron, Kaufman, et al. (1993) demonstrates positive long-term effects of chemical splanchnicectomy on pain and survival in patients with unresectable pancreatic cancer. This study ranks high in internal validity and applicability but is the single such study on this topic to do so. As noted by Ischia (Ischia, Polati, Finco, et al., 1998), further controlled studies on larger populations conducted in a double-blind fashion (i.e., with saline versus alcohol) and with free access to supplemental opioids are required to rigorously test the hypotheses that transcutaneous celiac block improves the quality of life in the short and long term, and may equally well be accomplished using CT (Filshie, Golding, Robbie et al., 1983) or fluoroscopic techniques. 

Table 47. Grading of individual randomized controlled trials reporting on the efficacy of celiac plexus block and splanchnicectomy in the management of cancer-related pain.
Primary author, year,

unique identifier
Study size
Baseline pain

(VAS 0–10 cm)
Effecttc "Effect " \l 03 size
Internal validity
Applicability

Ischia, 1992

92197865
61
> 6 in 58% (in all three CPB groups n=20 per group )
±
C
B

Mercadante, 1993  93205431
20
Opioid group 

6.6+/-0.7 

CPB group 5.5+/-0.4 
​+


C
C

Lillemoe, 1993  93256637
137
Alcohol group     2.1+/-0.3       Placebo group     2.0+/-0.3      
++
A
A

Kawamata, 1996 96377487
21
NSAID+morph. group 4.9   

Celiac block 

group 5.5

(data from figure) 
+
C
C

Polati, 1998

98162436
24
NCPB group

median 

7.5 (range 6–10)

Anesthetic block + opioids group

7 (range 6–9)


++ short-term

0 long-term
C
B


Ischia, Ischia, Polati, et al. (1992) compared the efficacy and morbidity of three posterior percutaneous neurolytic celiac plexus block (NCPB) techniques in 61 patients with pain from unresectable pancreatic cancer. The authors assessed the quality of pain according to the Arner and Arner classification (Arner and Arner, 1985) and the intensity of pain before and after NCPB. No statistically significant differences were found among the three techniques in terms of either immediate or “up-to-death” pain relief or survival duration. There were significant differences between the three techniques with respect to transient side effects such as hypotension (higher in transaortic and retrocrural techniques) and diarrhea (higher with transaortic technique). Morbidity was negligible. Pain was abolished in 70–80 percent of patients immediately after the block and in 60–75 percent until death. 
Mercadante (1993) compared the analgesic efficacy of celiac plexus block with that of NSAID-opioid sequence according to the WHO ladder using a unblinded, randomized design in 20 patients with pancreatic cancer (dextropropoxyphene was used as the weak opioid and morphine as the strong opioid). Pre-block opioids were continued in both groups, and the selection and dose were titrated to achieve VAS < 4 cm. Measured outcomes were pain intensity, opioid consumption, an integrated score for the two variables, and side effects. No difference was found between the two groups in pain intensity, but the integrated scores (pain intensity and opioid consumption) were significantly lower in the NCPB block group through the fourth week post-block and also on the day before death.  The incidence of opioid-related side effects such as nausea and constipation did not differ significantly between the two groups, although the authors stated that most side-effects in the NCPB group were the result of ongoing opioid therapy and not NCPB. Objective criteria to determine adverse events related to the block were not presented. One case of prolonged diarrhea, two cases of orthostatic hypotension (still present 48 hours post-block), and one case of back pain at the site of injection were reported in the celiac block group. In this study celiac plexus block produced “limited and easily controlled” adverse effects in the acute post-block period but had a long-term benefit in reducing opioid consumption and related side effects. The authors conclude that the celiac block reduces opioid related side-effects and that an integrated score (VAS multiplied by the sum of one plus one-tenth of the total daily opioid dose expressed as morphine equivalents) is a useful, objective measure that supports this conclusion. 
Lillemoe, Cameron, Kaufman, et al. (1993) using a randomized, double-blind design compared chemical splanchnicectomy intraoperatively using 20 cc of either 50 percent alcohol versus saline placebo in 139 patients with unresectable, proven histologically, pancreatic cancer. These 139 patients were drawn from a sample of 371 patients with suspected pancreatic carcinoma, of whom the majority were excluded because of either a resectable neoplasm (N = 202) or a benign inflammatory condition (N = 30). Pain intensity, mood, and degree of pain interference with activities were the outcomes assessed preoperatively; at baseline; at 2, 4, and 6 months; and before death. Mean pain scores were significantly lower in the alcohol group at 2-, 4-, and 6-month follow-up and at the final assessment (p < 0.05). Patient subgroups with, and those without, preoperative pain both showed significant long-term differences in pain relief between alcohol and placebo. Opioid consumption declined in 70 percent of patients in the alcohol group but in none of the placebo controls (p < 0.001), implying that the incidence of opioid side effects was likely lower, too. A striking finding of this study is that of a longer survival after alcohol than placebo block (p < 0.0001) in the subgroup of patients who had pain prior to laparotomy. 

Kawamata, Ishitani, Ishikawa, et al. (1996) compared the effect on pain relief and quality of life of NCPB with “the traditional NSAID-morphine combination” in patients with advanced pancreatic cancer. The authors used an unblinded design in which 21 patients were randomized to receive NCPB (n = 10) or NSAID plus morphine (n = 11). NCPB was accomplished with 15–20 ml of 80 percent alcohol “bilaterally injected” after confirming needle placement and analgesia using 8 ml of 2 percent lidocaine with contrast medium. The oral morphine dosage was increased whenever VAS (0–10 scale) was >3. The range of morphine dose at the initiation of the study was 20–60 mg/day. Subcutaneous morphine was administered when patients were unable to swallow. The study assessed pain intensity, morphine consumption, performance status, quality of life using a multiple-factor-scale and a single-scale (VAS) instrument, and side effects. Differences in VAS pain scores through the first 4 weeks and in morphine consumption for weeks 4–7, inclusive, significantly favored the NCPB group. Multiscale quality-of-life scores did not differ between groups; single-scale scores declined from baseline in the NSAID-morphine group at weeks 8 and 10 but not in the NCPB group. Differences in loss of appetite in weeks 6 and 8 and nausea in week 8 favored the NCPB group, but no other differences were found in side effects between NCPB or morphine treatments. During the interval of significantly higher morphine consumption in the morphine group compared with the NCPB group in weeks 4–7, the prevalence of other opioid side effects (nausea, tiredness, constipation) also increased, but not significantly. The authors propose that “NCPB does not directly improve the quality of life in patients with pancreatic cancer pain, but it may prevent deterioration in quality of life by the long-lasting analgesic effect, limitation of side-effects and the reduction of morphine consumption, compared to treatment only with NSAID-morphine.” The number of patients in each treatment group, however, is small, and the statistical analysis of outcomes where repeated measurements were made does not appear to correct for the multiple comparisons that were made.

Polati, Finco, Gotti, et al. (1998), at an academic medical center, treated a population of pancreatic cancer patients using NCPB with a total of 14 ml of absolute alcohol (n = 12) or a total of 12 to 16 ml of 2 percent mepivacaine (n = 12) in addition to diclofenac sodium and, as tolerated or required, oral opioid therapy. Pain scores were significantly lower in the NCPB group at 24 and 48 hours but not at later times. The NCPB group required lower doses of NSAIDs for the remainder of their lives, and lower doses of opioids through half of their post-block survival times. The authors found in their own series, like those of others, that visceral pain progresses to acquire somatic and/or neuropathic features as disease progresses.

6.1. What are the morbidity and mortality of cordotomy in treating cancer pain?
We found no randomized trials addressing this subquestion. We identified the following nonrandomized studies that address this question.

Summary of evidence from case series on the efficacy, morbidity, and mortality of cordotomy in the management of cancer-related pain


The evidence on cordotomies consists of a diverse group of retrospective case series in patients with advanced cancer and intractable pain (see Tables 48 and 49). The location and quality of pain in these reports is variable, as is the primary cancer diagnosis. Criteria for patient selection include poor prognosis, suitable location of pain, and refractoriness to other palliative (e.g., radiation) or pharmacological (e.g., high doses of opioids) pain management. Few reports provide baseline pain assessment using a standard pain scale (e.g., 0–10 cm VAS). Assessment of complications is confounded by the progression of the cancer and the poor general condition of these patients. Cordotomy (open or percutaneous) may be a debilitating procedure, especially when performed bilaterally (Gybels and Sweet, 1989). In addition to operative mortality, it may produce a spectrum of side effects such as sleep apnea, motor weakness, bladder dysfunction, reduction in sympathetic tone and hypotension, fatigue, and deterioration of a general sense of well-being (Ischia, Luzzani, Ischia et al., 1984a,b). We retrieved and analyzed the following case series, half of which enrolled 20 or fewer patients. 

Table 48. Outcomes of cordotomy from nonrandomized studies 

Primary author, year,

unique identifier
N
Pain relief1
Survival (months; mean or range)
Complications
Mortality due to cordotomy2



Immediate3 
Long term 4

Motor 
Respiratory 
Urinary
Hypo-tension


Rothbard, 1972 

72236751    
10
100%
100%
NR
NR
NR
NR
NR
0

Meglio, 1981

82088062
52
92.3%
63%-73%
NR
9%
6.8%
4.5%
2.2%
9%

Cowie, 1982

83019163      
56
95%
55%-73%
~15
3.6%
35%
11%
NR
3.5%

Ischia,5

1984a

84271886
69
71%
71%
4.4
NR
NR
7.2%
NR
10.1%

Ischia,6 1984b

84163936  
36
97.2%
59.5%
NR
38.9%
0
58.33%
36.1%
19.4%

Gildenberg,7 

1984 

84113768
20
60%
60%
6–24
NR
NR
NR
NR
NR

Nagaro,8 1994

95199762     
10
80% 9
NR
13.5
20%
0
0
0
0

Fenstermaker, 1995 
95199762
6
83% 10
83%
4–10 
NR
NR
33.3%
NR
0

NR = not reported

1 Percentage of patients with satisfactory pain outcome as defined in each report

2 Mortality rate due to the procedure 

3 Within 2 weeks after the procedure 

4 Beyond 2 weeks and until death, a range is tabulated if more than one assessment was done during follow-up

5 Unilateral cordotomy 

6 Bilateral cordotomy

7 Complication rates do not include those patients that could not be assessed because they were bedridden.

8Results shown only for percutaneous cervical cordotomy (same paper also reported 13 patients treated with subarachnoid phenol block). Sixty percent of patients had general fatigue 1 week after percutaneous cervical cordotomy.

9VAS (1–10 cm) are reported (mean ( SD). Pain outcome was considered satisfactory when VAS was less than 3. The mean VAS at baseline: 8.5 ( 0.9; at 1 week after the cordotomy: 3 ( 2.7 (p < 0.001).

10 Five of six patients had “good” to “excellent” result.

Table 49. Grading of individual uncontrolled studies on cordotomy

Primary author, year,

unique identifier
Series size
Baseline pain

(VAS 0–10 cm)1
Internal validity2
Applicability

Rothbard, 1972    72236751
10
NR
C3
C

Meglio, 1981 

82088062
52
NR
C1
C

Cowie, 1982      

83019163
56
NR
C1
C

Ischia, 1984a 

84271886
69
>6 (68.9%)
C1
 C

Ischia, 1984b  

84163936
36
NR
C1
C

Gildenberg, 1984   84113768
20
NR
C2
C

Nagaro, 1994     

95199762
10
8.5 ± 0.9 

(mean ± SE)
B1
C

Fenstermaker, 1994 95199762
6
NR
C3
C

NR = Not reported.
1 Only if a standard VAS scale was used 

2 See Chapter 2 for additional information on grading nonrandomized, uncontrolled trials
Rothbard, Kotsilimbas, Jacobson, et al. (1972) report on the outcome of high (C2) and low (C5–6) cervical percutaneous radiofrequency cordotomy to relieve intractable pelvic pain in 10 patients with cervical cancer “unresponsive to other forms of definitive or palliative treatment.” Seven had undergone radiotherapy, three had had radical surgery, and all had inoperable tumor found on exploratory laparotomy. The authors report that all 10 patients were relieved of their pain for 6 to 29 months during which time “all forms of analgesics, previously necessary, were discontinued.” It is unclear whether each patient received a high cervical lesion contralateral to a low one (as implied by the authors) because no details as to the type of lesion(s) in each patient are reported. The authors did not report any acute or chronic complications. No specifics regarding pain or analgesic management in these patients prior to the procedure were provided, nor is any mention made of mortality.

Meglio and Cioni (1981) report on the outcome of percutaneous cervical cordotomy in 52 patients suffering from chronic unilateral cancer pain due to a variety of primary tumors identified according to location rather than histological diagnosis. The mean follow-up period was 11 weeks and the longest follow-up period was 38 weeks. Seven patients were lost to follow-up. The mean duration of pain was 9.1 months, and 50 percent of patients had received or were receiving radiotherapy to the primary lesion. In this case series the mortality was 9.6 percent (5 of 52) and “only complete pain relief was considered because of the difficulties in grading partial pain relief.” Results were “excellent” (i.e., free of original pain and without complications) in 73 percent of patients after 1 week and in 63 percent of patients after 15 weeks. Pain recurred in 9 of 43 patients (21%) during the first 2 weeks after the operation and no recurrence of the original pain occurred beyond 3 weeks postoperatively. Observed complications were respiratory dysfunction (6.8%), paresis (9%), bladder dysfunction (4.5%), hypotension (2.2%), and asthenia (2.2%). Respiratory insufficiency, hypotension, and weakness occurred only in patients with lung cancer. Pain (contralateral or at other sites) arose in 38.5 percent within 3 to 30 days after the operation and in nearly all (18 of 20 cases) was due to tumor progression.

Cowie and Hitchcock (1982) reported on their experience with anterolateral cordotomy in a series of 56 patients with intractable pain. Of these, 43 patients suffered from cancer and were followed up for a period of at least 3 years. Forty-nine patients underwent high cervical cordotomy (44 unilateral and five bilateral) and seven underwent thoracic cordotomy. Ninety-five percent of survivors had effective relief on discharge from hospital, 73 percent at 6 months, and 55 percent at 1 year follow-up. “Effective relief” is defined on a 4-point scale as grade I = “no pain, no analgesia required” or grade II = “infrequent and/or mild pain, weak nonnarcotic analgesics effective.” The incidence of complications was urinary retention 6 subjects (11%), ataxia 1 subject (~2%), hemiparesis 2 subjects (3.6%), respiratory failure 2 subjects (3.6%), and dysaesthesia 4 subjects (7.1%). Two patients (3.5%) died due to respiratory failure.

Ischia, Luzzani, Ischia, et al. (1984a) present the results of unilateral percutaneous cervical cordotomy for the treatment of pain from vertebral metastases in a retrospective analysis of 69 patients. The primary pathology was mainly breast, lung, and prostate cancer, but other sites were also represented and seven patients had unknown primaries. All of the patients had been previously treated for pain with radiotherapy (43.5%) and/or opioids through enteral, parenteral, or spinal routes. The majority of these patients (68.1%) suffered unilateral pain of severity greater than 6 on a 0–10 scale. The majority (72.5%) had chronic pain, 20.3 percent had chronic plus incident pain, and 7.2 percent had incident pain only. Two patients died within 7 days after the procedure but not necessarily as a result of the procedure. In those patients with unilateral pain (46), cordotomy provided complete relief in 17 while in three pain was partially abolished and in six was persistent. Of the 18 patients with bilateral pain and ipsilateral residual pain after unilateral cordotomy, 14 were well controlled medically. Motor deficit and urinary retention were assessed in all patients except those who were bedridden (27.5%) or catheterized (15.9%), respectively. The authors conclude that the procedure is indicated for oncological vertebral pain, particularly with an incident component, when primary oncological fusion or surgical therapy is not possible.

Ischia, Luzzani, Ischia, et al. (1984b) report the immediate and short-term results and complications of bilateral percutaneous cervical cordotomy in 36 patients with chronic bilateral pain due to cancer. In 30 patients cordotomies were performed separately on each side at intervals ranging from 1 to 2 weeks. In six other patients bilateral cordotomies were performed in a single stage. Cordotomies were initially successful in 35 of 36 patients (97.2%). Within 7 days after the procedure five of 36 patients (14%) died from brain metastases, cachexia, coma, sepsis, and “cardiocirculatory collapse in a patient with coronary disease.” Immediately after the procedure 39 percent had motor weakness and 6.9 percent were unable to walk (but 72.4 percent were already impaired such that new weakness could not be assessed). Bladder dysfunction could be assessed in 24 (66%), half of whom had permanent urinary retention (33%) while two had urinary incontinence (7%). Thirteen patients (36.1%) had arterial hypotension (mostly orthostatic). Long-term pain relief in the remaining 32 patients (survival range 2 weeks – 9 months) was complete in 15 (47%) and partial in four (12.5%), while pain was persistent or recurred in a new site in 40 percent.

Nagaro, Amakawa, Yamauchi, et al. (1994) described two case series in a single report. Because percutaneous cervical cordotomy (PCC) was performed at their institution from 1980 to 1986, and subarachnoid phenol block using fluoroscopy (SABP-F) from 1987 to 1991 for pain control in costopleural syndrome, they were able to assess efficacy and complications in 10 and 13 patients respectively. Pain scores were 7 or higher (0–10 scale) in all patients before PCC, which reduced mean pain score from 8.5 ( 0.9 to 3.0 ( 2.7. After PCC, analgesics were unnecessary in four patients. Side effects of the procedure were general fatigue (60%) and hemiparesis (20%). SABP-F reduced pain score from 7.5 ( 1.9 to 2.7 ( 2.6 and allowed discontinuation of analgesics in five patients 1 week after the block. SABP-F produced no complications. The authors concluded that PCC is effective but has a serious risk of complications, while SAPB-F is a safe and effective method for managing chest and/or neck pain from costopleural syndrome. 

Fenstermaker, Sternau, and Takaoka (1995) in a technical note described the results of an improved approach for CT-assisted percutaneous anterior cervical cordotomy for the treatment of cancer-related pain in six patients with various tumors. Four of the six patients were resistant to morphine treatment, and three had undergone previous lateral cervical cordotomies on the opposite side. This procedure had “excellent” results in three of the six (50%), a “good” result in two (33%), and “fair” in one (17%). Complications of permanent and transient bladder dysfunction, respectively, were seen in two of six patients. The range of survival was 4 to 10 months.

Myelotomy (alone or with cordotomy)
Gildenberg and Hirshberg (1984) report their experience with midline myelotomy at a single segment (thoracolumbar junction or C1) for intractable cancer pain in 20 patients with pelvic cancer. The rationale for this procedure was based upon the lower site of these malignancies (pelvic region) and the putative existence of an ascending nociceptive tract near the central canal. In four patients, myelotomy was combined with unilateral cordotomy. Ten of 14 patients (71.5%) treated with limited myelotomy alone had satisfactory pain relief with no complications. Of the four patients who had myelotomy for pelvic pain plus unilateral cordotomy for hip pain secondary to bone metastases, two had “good relief,” one “fair,” and one no pain relief. Two of the four patients with combined surgical lesions suffered significant weakness of the leg ipsilateral to the cordotomy. Patients were followed until death. Pain relief was maintained during follow-up (6 months to 2 years for survivors, 2 to 13 months for those who died).

Rhizotomy

Papo and Visca (1973) report their findings in 270 patients treated by chemical rhizotomy with intrathecal phenol. Patients suffered from gynecologic (33%), rectal (13%), abdominal (16%), thoracic (17%), bone (19.2%), and kidney and bladder (1.5%) cancer. The overall pain outcome of this procedure was judged “good,” meaning pain free until death, in 40 percent of cases (n = 108); “fair,” meaning a decrease in medication requirement, in 35.2 percent (n = 95); and “failure” in 24.8 percent (n = 67). This procedure failed most often in those with cancer in upper-body sites, such as the thorax, and least often with rectal cancer. Complications reported were upper and lower limb weakness (25/270, 9.2%) and urinary incontinence or retention (15/270, 5.5%), but it is unclear from the report whether the weakness occurred in a subgroup of patients or the series as a whole. The authors suggest that pain at certain sites is more likely to respond to chemical rhizotomy. For pain at these sites (abdominal, inguinal, lumbar, saddle, and “bone”) they assert that chemical rhizotomy has relatively good efficacy and low risk and should be performed before cordotomy. 

Arbit, Galicich, Burt, et al. (1989) report a modified surgical technique of open thoracic rhizotomy for intractable chest wall pain due to cancer. The main outcome evaluated in this case series (N = 14) was pain relief (none, partial, or excellent). No pain assessment prior to the procedure is presented. Paralysis of the corresponding intercostal muscles, radicular hyperesthesia, and minor postoperative nosocomial infections were the only complications. In nine patients (64%) the procedure provided complete pain relief and a rapid decrease in need for opioid analgesics; in seven patients, that need lasted until death (median survival 22 weeks). In four patients relief was complete initially (average 4 weeks) but recurred, although not beyond 30 percent to 40 percent of the initial severity. Only one patient experienced unsatisfactory pain relief. The authors suggest that this procedure is effective in selected patients with involvement of not more than four spinal levels. They also note that “cordotomy must be performed on the contralateral side [to tumor-related pain], which often is the side of the sole functioning lung, making the operation contraindicated in the view of many.”

Other modalities
Quinn, Murtagh, Chatfield, et al. (1988) report their experience in performing 52 CT-guided peripheral nerve root blocks with local anesthetic (n=31) and, when diagnostic blocks relieved pain in patients with malignancies, 27 nerve root ablations (n=27).  The former procedures were carried out in 33 patients with unequivocal herniated disk or foraminal stenosis (n=2) and the sequence of block followed by ablation was provided in 19 patients with malignancies.  Ablations were performed for the treatment of pain due to cancer in patients with limited life expectancy, pain confined to a specific anatomic region supplied by a limited number of nerves, and failure of medical and radiation therapy. Nerve ablation was performed with 2.5 to 5 ml of 100 percent ethyl alcohol (after local anesthesia with 0.5–1 ml of 1 percent lidocaine to prevent injection-related intense, transient pain). Seventeen (63%) of 27 ablation procedures were successful, defined as “significant pain relief for 4 weeks or more for the remainder of the patient’s life.” Lower sacral ablations were avoided in patients at risk for urinary or fecal incontinence (i.e., without prior exenterations). Bilateral ablation was performed only if “the resultant motor defect… was acceptable to the patient.” There were no complications. In this report a VAS for pain intensity was obtained in 15 cases but results are not reported, and other variables such as quality of life were not assessed before and after the procedure. 
 
Table 50. Dosing and cost data for acetaminophen and NSAIDs1

Usual Dose for Adults

and Children

>50 kg Body Weight





Drug

Average 1999 Wholesale Price $/unit mg or ml


Price ($ per Daily Dose)








Acetaminophen and over-the-counter NSAIDs




Acetaminophen
650 mg q4h
0.03/ 325 mg tab
$0.36


975 mg q6h



Aspirin
650 mg q4h
0.03/ 325 mg tab
$0.32


975 mg q6h



Ibuprofen (Motrin,
400 mg q6h
0.20/ 400 mg tab
$0.78 – 0.92

  others)
600 mg q6h
0.23/ 600 mg tab


Prescription NSAIDs




Carprofen (Rimadyl)
100 mg tid
   Not available
Not available

Choline Magnesium
1000–1500 mg tid
1.15/ 1000 mg tab
$3.45 (1000 mg tid)

  Trisalicylate (Trilisate)




Choline salicylate
870 mg q3–4h
0.08/ 850 mg/5 ml
$0.40 – 0.67

  (Arthropan)




Diflunisal (Dolobid)
500 mg q12h
0.97/ 500 mg tab
$1.94

Etodolac (Lodine)
200–400 mg q6–8h
1.14/ 200 mg tab
$3.42 – 9.13

Fenoprofen calcium
300–600 mg q6h
0.64/ 600 mg tab
$1.28 – 2.56

  (Nalfon)




Ketoprofen (Orudis)
25–60 mg q6–8h
0.74/ 25 mg tab
$2.23 – 7.16

Ketorolac tromethamine   
10 mg q4–6h to a
0.97/ 10 mg tab
$5.83

  (Toradol)
maximum of 40mg/day



Magnesium salicylate
650 mg q4h
0.19/ 580 mg
$1.20

  (Doan, Magan,




  Mobidin, others)




Meclofenamate sodium
50–100 mg q6h
1.03/ 100 mg
$2.05 – 4.10

  (Meclomen)




Mefenamic acid
250 mg q6h
0.46/ 250 mg
$1.82

  (Ponstel)




Nabumetone (Relafen)
500–700 mg tid
1.21/ 500 mg
$3.63 – 5.09

Naproxen (Naprosyn)
250–275 mg q6–8h
0.67/ 275 mg
$2.01 – 2.68

Naproxen sodium
275 mg q6–8h
0.83/ 275 mg
$2.49 –$3.32 

  (Anaprox)




Sodium salicylate
325–650 mg q3–4h



  (Generic)




Parenteral NSAIDs




Ketorolac tromethamine
60 mg initially, then 30 mg
0.97/ 10 mg tab
$80.40

  (Toradol)
q6h intramuscular dose




not to exceed 5 days




Table 51. Drug prices for dose equivalents for opioid-naive adults and children > 50 kg body weight2
Drug
Approximate
  A = Average 1999 wholesale   B = Drug price

      Price $/Unit mg or ml          per daily dose




Equianalgesic Dose







Oral


Parenteral


          Oral

A           B


Parenteral

A         B



Opioid agonist







Morphine
30 mg q3–4h 
10 mg q 3–4h
1.70/ 30 mg tab

[note: 60 mg dose not computed for table]
$10.17 – 13.56
0.83/ 10mg
$4.97 – 6.64


(repeat around-







the-clock dosing)







[60 mg q3–4h







(single dose or







Intermittent







Dosing)]






Morphine,
90–120 mg q12h

20–100 mg q12 or 24h
N/A

N/A
1.74/ 30 mg tab

$1.27/ 20 mg tab 
$10.45 – 13.93

$1.28 – 12.75
N/A

N/A
N/A

N/A

  Controlled-release







 (MS Contin, Oramorph)







Kadian 







Hydromorphone
8 mg q 3–4h
1 .5 mg q4h
1.41/ 8 mg tab
$8.46 – 11.28
0.23/ 1 mg
$0.91

  (Dilaudid)







Levorphanol
4 mg q6–8h
2 mg q6–8h
0.56/ 2 mg tab
$3.36 – 4.51
3.96/ 20 mg/ml
$1.19 – 1.58

  (Levo-Dromoran)







Meperidine
300 mg q2–3h
100 mg q3h
1.60/ 100 mg tab
$38.70 – 58.05
0.63/ 100 mg/ml
$5.03

  (Demerol)







Methadone
20 mg q6–8h
10 mg q6–8h
0.19/ 10 mg tab
$1.11 – 1.48
0.75/10 mg/ml
$2.25 – 3.00

  (Dolophine, other)







Oxymorphone

 (Numorphan)
N/A
1 mg q3–4h
N/A 
N/A


2.86/ 1mg.ml
$17.16 – 22.89

Oxycodone

 (Roxicodone)


30 mg q4–6h
N/A
0.31/ 5 mg tab
$7.44 – 11.16
N/A
N/A

Oxycodone

  Controlled-release

   (OxyContin)
60 mg q12h
N/A
1.17/ 20 mg tab
$7.02
N/A
N/A

Combination opioid/NSAID preparations

Codeine with aspirin/

  Acetaminophen (as/ac)


180–200/ mg q3–4h


130 mg q3–4h
0.61/30 mg tab
$21.98 – 34.16
0.96/30 mg/ml
$34.56 – 53.76



Hydrocodone with as/ac 

 (in Lortab, Vicodin, etc)  
30 mg q3–4h
N/A
0.48/ 30 mg tab
$2.91 – 3.87
N/A
N/A

















Oxycodone with as/ac

 (in Percocet, Percodan)
30 mg q3–4h
N/A
0.90/ 30 mg tab
$5.43 – 7.23
N/A
N/A









Table 52. Cost of Fentanyl Patch (Transdermal)
Dosage

Strength
Average Wholesale Price $ / Unit Patch

(duration of 48–72 hours)

  25 mcg per hour patch

  50 mcg per hour patch

  75 mcg per hour patch

  100 mcg per hour patch
$ 11.76

$ 18.50

$ 29.63

$ 36.91







Table 53. Randomized comparisons of opioids for the treatment of cancer pain. 

tc \l3 "Evidence Table # – Comparisons between opioids for the treatment of cancer pain











Morphine


Hydromorphone


Codeine


Oxycodone


Heroin


Tramadol


Fentanyl


Methadone


Pentazocine


Butorphanol


Buprenorphine


Alfentanil


Ciramadol


Diamorphine


Dextropropoxyphene


Placebo





















Morphine
20
1

2
1
1
2
2


1
1

1
1
1

Hydromorphone

3


1












Codeine












1


2

Oxycodone

















Heroin

















Tramadol

















Fentanyl















1

Methadone

















Pentazocine









1
1




1

Butorphanol

















Buprenorphine

















Alfentanil

















Ciramadol

















Diamorphine

















Dextropropoxyphene

















Placebo

















Figure 4. Number of randomized controlled trials (total of 311) retrieved for examination in this report, grouped by their publication years
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NOTE: One hundred eighty-nine studies met entry criteria and were included in the evidence tables.
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Figure 2. Box-and-whisker plots to show the median (horizontal line), 25-75% confidence interval (box edges), 10-90% confidence interval ("whiskers") and data points outside the 10-90% confidence interval (filled circles) of the numbers of patients enrolled in randomized controlled trials of interventions to treat cancer pain. 

NOTE: The number in parentheses after each intervention is the number of randomized controlled trials within each category. Complementary interventions are not shown because only one randomized controlled trial was identified. 
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� Drug and dosing data from Jacox, Carr, Payne, et al., 1994.


�  Drug and dosing data from Jacox, Carr, Payne, et al., 1994


�  Price does not include price of injection device, skilled nursing care, etc.


�  Shaded areas indicate drugs that can be administered by epidural catheter.[where are shaded areas?]
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