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Preface


The Agency for Healthcare Research and Quality (AHRQ), through its Evidence-Based Practice Centers (EPCs), sponsors the development of evidence reports and technology assessments to assist public- and private-sector organizations in their efforts to improve the quality of health care in the United States.  The reports and assessments provide organizations with comprehensive, science-based information on common, costly medical conditions and new health care technologies.  The EPCs systematically review the relevant scientific literature on topics assigned to them by AHRQ and conduct additional analyses when appropriate prior to developing their reports and assessments.  

To bring the broadest range of experts into the development of evidence reports and health technology assessments, AHRQ encourages the EPCs to form partnerships and enter into collaborations with other medical and research organizations.  The EPCs work with these partner organizations to ensure that the evidence reports and technology assessments they produce will become building blocks for health care quality improvement projects throughout the Nation.  The reports undergo peer review prior to their release.

AHRQ expects that the EPC evidence reports and technology assessments will inform individual health plans, providers, and purchasers as well as the health care system as a whole by providing important information to help improve health care quality.

We welcome written comments on this evidence report.  They may be sent to: Acting Director, Center for Practice and Technology Assessment, Agency for Healthcare Research and Quality, 6010 Executive Blvd., Suite 300, Rockville, MD 20852.

John M. Eisenberg, M.D.

Director

Agency for Healthcare Research and Quality 

Robert Graham, M.D.

Director 

Center for Practice and 

Technology Assessment

Agency for Healthcare Research and Quality
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Structured Abstract

Objectives. Pain associated with cancer is an important problem for large numbers of patients and their families. This report summarizes published evidence on the prevalence of cancer-related pain and the efficacy of drug and nondrug therapies for its treatment.

Search Strategy. We identified English language human studies by searching Medline, CancerLit, and the Cochrane Controlled Trials Registry (1966 to December 1998). These searches, supplemented by bibliographies of meta-analyses, selected review articles, and suggestions from our science partners and technical experts, yielded approximately 19,000 titles.

Selection Criteria. Cancer-related pain was defined as pain caused by cancer, by cancer treatment such as surgery, radiation, or chemotherapy, or by the side effects of treatment. We reviewed observational studies on the epidemiology of cancer pain, randomized controlled trials, and selected nonrandomized studies that assessed the effect of treatments and that met methodological criteria. Our search strategy was not restricted by age, gender, ethnicity, or type of cancer. We did not include studies of acute postoperative pain.

Data Collection and Analysis. We summarized 24 epidemiological surveys of cancer pain and abstracted results from 188 randomized controlled trials of cancer pain treatment into evidence tables. Each trial was assessed according to its methodological quality and applicability. Meta-analysis was performed when there were sufficient data to address a specific question. We also examined data from 100 nonrandomized studies.

Main Results. The median number of patients enrolled in randomized trials of primary analgesics (NSAIDs, opioids, and adjuvants) was 70 or fewer. Information about the location, nature, and mechanism of pain before and after treatment was minimal for all interventions examined. Heterogeneous reporting of outcomes, nonuniformity of pain measurements, and incomplete reporting of relevant data precluded all but three meta-analyses.

Nonsteroidal anti-inflammatory drugs (NSAIDs) or opioids independently reduce cancer-related pain, as do adjuvants such as antidepressants or anticonvulsants. Few studies evaluate the safety and efficacy of NSAIDs for cancer pain beyond a few days; many are single-dose studies. The studies we examined neither separated the analgesic efficacy of NSAIDs and opioids nor indicated that NSAIDs are specifically effective for bone pain nor disclosed incremental efficacy of adding a “weak” opioid to an NSAID. Comparisons between dosages and delivery forms of systemically administered opioids are limited. Radionuclides and biphosphonates reduce pain from bone involvement by tumor, as does external beam radiation, although studies of the latter lack no-radiation controls. Neurolytic celiac block is effective. The analgesic efficacy of palliative chemotherapy and hormonal interventions is difficult to estimate because of inadequate data. Physical or psychological treatments appear efficacious, but the number of relevant studies is small. Multidrug (or drug plus nondrug) therapy, spinal drug infusion, and ablative neurosurgery require better-quality evidence.

Conclusions. Randomized controlled trials establish that many current treatment modalities can individually reduce cancer pain. These trials constitute about 1 percent of the published literature on cancer pain, enroll 1 in 10,000 patients at risk for cancer pain in developed countries, are often heterogeneous, and are often of poor methodologic quality. Many clinical questions remain unanswered and preclinical insights untranslated because of a lack of high-quality evidence. Age, gender, genetics, psychosocial context, and culture affect pain and analgesic efficacy. Multiple mechanisms of cancer pain exist. Despite the importance of pediatric cancer pain control, very few studies focus on children. High-quality trials are needed to advance progress in cancer pain relief.


This document is in the public domain and may be used and reprinted without permission except those copyrighted materials noted for which further reproduction is prohibited without the specific permission of copyright holders.

Suggested Citation:

Goudas L, Carr DB, Bloch R, et al.  Management of cancer pain.  Evidence Report/Technology Assessment No. 35  (Prepared by the New England Medical Center Evidence-based Practice Center under Contract No 290-97-0019).  AHRQ Publication No. 02-E002.  Rockville, MD:  Agency for Healthcare Research and Quality. October 2001.

Contents
Summary
1

EVIDENCE REPORT

Chapter 1. Introduction
11

         Overview of the Evidence Report
11

         What is Cancer Pain?
12

         The Epidemiology of Cancer and Cancer-related Pain
15

         Assessment of Cancer Pain
16

         Treatment Options for Cancer Pain
17

         Issues in the Undertreatment of Cancer Pain
21

         Summary
23

Chapter 2. Methodology
29

         Recruitment of Technical Experts
29

         Patient Population Studied
29

         Key Questions
30

         Literature Search
32

               Sources
32

               Search Terms and Strategies
33

         Study Selection
33

               Screening of Abstracts
33

               Screening for the Supplemental Analysis of Nonrandomized Studies
34

         Data Abstraction
34

         Methods for Summarizing Results
35

               Evidence Tables
35

               Grading of the Evidence for Randomized Controlled Trials
36

               Grading of the Evidence for Nonrandomized Studies
38

               Summarizing the Evidence Addressing Each Key Question
40

               Summarizing the Reporting of Side Effects
40

               Meta-analysis of Randomized Controlled Trials
40

               Meta-analysis of Nonrandomized Clinical Studies
41

               Statistical Methods of Combining Studies
42

         Estimations of Drug Costs
42

Chapter 3. Results
49

        General Observations
49

        Findings for Specific Questions
49

               Question 1.  What are the epidemiological characteristics of cancer-related pain,                     including pain caused by cancer, by procedures used to treat cancer, and by the                     side effects of cancer treatment?
49

               Question 2.  What is the relative efficacy of analgesics currently used for cancer        pain?
50

               Question 3.  Are different formulations and routes of administration associated        with different patient preferences or different efficacy rates?
84

               Question 4.  What is the relative analgesic efficacy of palliative pharmacological (chemotherapy, biphosphonates, or calcitonin) and nonpharmacological               cytotoxic or cytostatic (radiation or radionuclide) therapy?
101

               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?
120

              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?
123

Chapter 4. Conclusions
139

Chapter 5. Future Research
145

Meta-Analysis of Randomized Controlled Trials
149

Acronyms and Abbreviations
153

Glossary
155

Bibliography
161

Appendixes
187

     A. Evidence Report Staff and Technical Expert Advisory Group
189

     B. Peer Reviewers
191

     C. Screening and Form
193

Figures

Figure 1.      Relationship between "generic" and cancer" pain treatment options
25

Figure 2.      Actual and projected growth of the United States population and incidence of

                     cancer, overall and age 65 years and older
26

Figure 3.       Approximate number of State pain-related policies in effect, 1980-1998
27

Figure 4.       Number of randomized controlled trials (total of 311) retrieved for 

                     Examination in this report, grouped by their publication years
137

Figure 5.       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
138

Tables

Table 1.     Catagories of pain and related mechanisms
14

Table 2.     Medline search strategy for cancer pain trials
44

Table 3.     Medline search strategy: Epidemiology of cancer pain
46

Table 4.     Summary of grading of randomized controlled trials comparing an NSAID                    with another NSAID or with placebo
51

Table 5.     Grading of individual randomized controlled trials comparing an NSAID with

                  another NSAID or with placebo
52

Table 6.     Summary of the grading of randomized controlled trials comparing an NSAID

                  with another NSAID combined with a weak opioid an NSAID with an opioid
55

Table 7.     Grading of individual randomized controlled trials comparing an NSAID with

                  another NSAID combined with a weak opioid or comparing an NSAID with a 

                  strong opioid
56

Table 8.     Grading of individual randomized controlled trials on miscellaneous                interventions for the treatment of neuropathic pain
63

Table 9.     Summary of grading of individual randomized controlled trials on             complementary therapies for the treatment of neuropathic pain
64

Table 10.   Summary of grading of randomized controlled trials evaluating the relative

                  potency of opioids in cancer pain
65

Table 11.   Grading of individual randomized controlled trials on opioid potency
66

Table 12.   Randomized controlled trials reporting on efficacy, comparing an opioid with

                  another opioid or placebo, administered through the same route
70

Table 13.   Grading of individual randomized controlled trials comparing the effects of an

                  opioid with placebo, administered through the same route
71

Table 14.   Grading of individual randomized controlled trials reporting on the effects of                 an opioid compared with another opioid, administered through the same route
74

Table 15.   Grading of individual randomized controlled trials addressing miscellaneous

                  questions related to the use of opioids for cancer pain
78

Table 16.   Grading of individual randomized controlled trials reporting on the efficacy                   and side effects of drugs used as adjuvant analgesics
79

Table 17.   Grading of individual randomized controlled trials comparing different dosing

                  schedules of oral controlled-release morphine
85

Table 18.   Grading of individual randomized controlled trials comparing two modes of 

                  epidural administration of morphine
85

Table 19.   Grading of individual randomized controlled trials comparing two modes of 

                  subcutaneous administration of hydromorphone
86

Table 20.   Summary of grading of randomized controlled trials comparing different 

                  formulations of morphine (controlled-release tablets and aqueous solution)

                  administered orally
86

Table 21.   Grading of individual randomized controlled trials comparing different                  morphine formulations (controlled-release tablets and aqueous solution)             administered orally
87

Table 22.   Grading of individual randomized controlled trials comparing two oral 

                  controlled-release formulations of morphine
88

Table 23.   Grading of individual randomized controlled trials comparing controlled-                        with immediate-release hydromorphone
89

Table 24.   Summary of grading of randomized controlled trials comparing orally with

                  rectally administered morphine
90

Table 25.   Grading of individual randomized controlled trials comparing orally with                   rectally administered morphine
91

Table 26.   Grading of individual randomized controlled trials comparing subcutaneously

                   with rectally administered morphine
92

Table 27.   Grading of individual randomized controlled trials comparing subcutaneously

                   with epidurally administered morphine
92

Table 28.   Grading of individual randomized controlled trials comparing subcutaneously

                   with intravenously administered hydromorphone
93

Table 29.   Grading of individual randomized controlled trials comparing transdermal 

                   fentanyl with orally administered morphine
93

Table 30.   Grading of individual randomized controlled trials comparing orally or 

                   intravenously administered morphine with orally or intravenously                     administered oxycodone
95

Table 31.   Grading of individual uncontrolled studies on spinal opioids
96

Table 32.   Summary of grading of randomized controlled trials reporting on the efficacy

                  of biphosphonates in the management of cancer-related pain
102

Table 33.   Grading of individual randomized controlled trials reporting on the efficacy of

                  biphosphonates in the management of cancer-related pain
103

Table 34.   Summary of grading of randomized controlled trials reporting on the efficacy

                  of radionuclides in the management of cancer-related pain
111

Table 35.   Grading of individual randomized controlled trials reporting on the efficacy

                  of radionuclides in themanagement of cancer-related pain
112

Table 36.   Summary of grading of randomized controlled trials reporting on the efficacy 

                  of chemotherapy in the management of cancer-related pain
113

Table 37.   Grading of individual randomized controlled trials reporting on the efficacy 

                  of chemotherapy in the management of cancer-related pain
113

Table 38.   Summary of grading of randomized controlled trials reporting on the efficacy

                  of hormonal therapy in the management of cancer-related pain
115

Table 39.   Grading of individual randomized controlled trials reporting on the efficacy

                  of hormonal therapy in the management of cancer-related pain
115

Table 40.   Summary of grading of randomized controlled trials reporting on the efficacy

                  of radiation therapy in the management of cancer-related pain
116

Table 41.   Grading of individual randomized controlled trials reporting on the efficacy

                  of  radiation therapy in the management of cancer-related pain
117

Table 42.   Summary of grading of randomized controlled trials reporting on the efficacy

                  of pain education in the management of cancer-related pain
120

Table 43.   Grading of individual randomized controlled trials reporting on the efficacy 

                  of pain education in the management of cancer-related pain
120

Table 44.   Summary of grading of randomized controlled trials reporting on the efficacy

                  of  hypnosis in the management of cancer-related pain
121

Table 45.   Grading of individual randomized controlled trials reporting on the efficacy

                  of hypnosis in the management of cancer-related pain
122

Table 46.   Summary of grading of randomized controlled trials reporting on the efficacy

                  of celiac plexus block and splanchnicectomy in the management of caner-

                  related pain
124

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
125

Table 48.   Outcomes of cordotomy from nonrandomized studies
128

Table 49.   Grading of individual uncontrolled studies on cordotomy
129

Table 50.   Dosing and cost data for acetaminophen and NSAIDs
133

Table 51.   Drug prices for dose equivalents for opioid-naïve adults and children > 50 kg

                  body weight 
134

Table 52.   Cost of Fentanyl Patch (Transdermal)
135

Table 53.   Randomized comparisons of opioids for the treatment of cancer pain
136























































The authors of this report are responsible for its content.  Statements in the report should not be  construed as endorsement by the Agency for Healthcare Research and Quality or the U.S. Department of Health and Human Services of a particular drug, device, test, treatment, or other clinical service.








On December 6, 1999, under Public Law 106-129, the Agency for Health Care Policy and Research (AHCPR) was reauthorized and renamed the Agency for Healthcare Research and Quality (AHRQ).  The law authorizes AHRQ to continue its research on the cost, quality, and outcomes of health care, and expands its role to improve patient safety and address medical errors.
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AHRQ is the lead Federal agency charged with supporting research designed to improve the quality of health care, reduce its cost, address patient safety and medical errors, and broaden access to essential services. AHRQ sponsors and conducts research that provides evidence-based information on health care outcomes; quality; and cost, use, and access. The information helps health care decisionmakers—patients and clinicians, health system leaders, and policymakers—make more informed decisions and improve the quality of health care services.

































