Management of Cancer Pain


Evidence Tables

Evidence Table 1 – Epidemiology of Cancer Pain Summary

Author, year

identifier1
Setting
Population
Aim of the study
Type of cancer 


Incidence or prevalence of pain, etiology, 

characteristics (comments) 








Daut 1982

87097307
Country: USA      Setting: hospital clinic (inpatient and outpatients)

Specialty: oncology, urology, and gynecology
N=667 

Age: 19–88

Symptoms: pain

Sx duration: 9 months

Source of data: questionnaire, charts 


To evaluate the incidence of pain at the time of diagnosis and in progression of disease. Also evaluated were intensity, location and perceived cause, treatment and efficacy, interference with life.  
Breast (289/667=43.3%)

Prostate (48/667=7.2%)

Colon/rectal (127/667=19.0%)

Cervix (91/667=13.6%)

Uterine (27/667=4.0%)

Ovary (85/667=12.0%)


Met
Non-met
Breast

64%
40%

Prostate
75%
30%

Colon/rectal
47%
40%

Cervix

ND
35%

Uterine

40%
14%

Ovary

59%
39%

Total (pain due directly to tumor): 

33%
6%

6–7% pain due to other etiologies








Ahles 1984

84242554
Country: USA        Setting: clinic outpatients

Specialty: oncology
N=208 

Age: 17–86

Symptoms: pain

Sx duration: 7 months

Source of data: questionnaire, charts 


To determine prevalence of pain and relation of pain to cancer, treatment of cancer, or other. The study also evaluated the incidence of pain according to the stage (local, regional, metastatic).
Breast (62/208=29.8%)

Lung (26/208=12.5%)

Lymphoma (22/208=10.6%)

Colon (19/208=9.1%)

Other (79/208=38.0%)


33.5% pain due to cancer

6.7% cancer-related procedures

11.0% non-cancer-related pain commonly associated with metastatic disease.








Gilbert 1986

87097307
Country: USA

Setting:  clinic inpatients

Specialty: oncology
N=162

Age: >18

Symptoms: neurologic 

Sx duration: 3 months

Source of data: questionnaire, charts
To determine the incidence and nature of pain and other major neurologic problems (e.g., disorientation) in cancer patients. 

Non-Hodgkin’s lymphoma

 (26/162=16.0%)

Breast 

 (17/162=10.5%)

Hepatoma (15/162=9.2%)

Small-cell lung 

 (13/162=8.0%)

Multiple myeloma 

 (13/162=8.0%)

Colon  (10/162=6.1%) 

(All others <10)
34/162    21% overall
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Miser 1987a

87230445
Country: USA      Setting: hospital, 

clinic (in- and outpatients)

Specialty: pediatric oncology


N=139

161 inpatient days, 195 outpatient clinic visits (in- and outpatients)

Age: >7 yrs

Symptoms: pain

Sx duration: 6 months

Source of data: questionnaires
To investigate the prevalence and nature of pain in children and young adults with malignancy.
Leukemia (44/139=31%)

Soft tissue sarcoma

 (33/139=23.7%)

Ewing’s sarcoma 

 (28/139=20.1%)

Osteosarcoma 

 (20/139=14.4%)

Lymphoma (12/139=8.6%)

Other (2/139=1.4%) 
In 356 patient visits, pain present in 54% of total inpatient population and 26% of outpatient population.

46% pain due to tumor alone

14% pain due to both tumor and 

therapy 

40% pain due to cancer Tx only

Tumor-related pain was due to bone invasion 68%, cord compression 5%, and multiple causes 11%.

Pain was associated with lower functional status (Karnofsky score).

Miser 1987b

87230446
Country: USA      Setting: hospital, 

clinic (in- and outpatients)

Specialty: pediatric oncology
N=92

Age: children & young adults (age not stated)

Symptoms: pain

Sx duration: 26 months

Source of data: questionnaires
To investigate the incidence of pain in children and young adults presenting with newly diagnosed malignancy.
Soft tissue sarcoma 

 (23/92=25%)

Ewing’s sarcoma

 (21/92=22.8%)

Osteosarcoma

 (14/92=15.2%)

Leukemia (12/92=13%)

Lymphoma (10/92=10.9%)

Neuroblastoma (1/92=1.0%)

Other (11)


Soft tissue sarcoma 52.2%

Ewing’s sarcoma 60.0%

Osteosarcoma 78.3%

Leukemia 100%

Lymphoma 100%

Neuroblastoma 100%

On initial evaluation 72 of 92 patients were experiencing pain that had been present for median 74 days (3–821 days, range). 42 had experienced sleep disturbances due to pain.

Pain was associated with lower functional status (Karnofsky score).
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Greenwald 1987

88026644
Country: USA

Setting: hospital 

(outpatients)

Specialty: anesthesiology and pain management
N=536

Age: 20–80

Symptoms: neurologic 

Sx duration: 18 months

Source of data: Cancer Surveillance System registry, graphic rating scales, McGill Pain Questionnaire


To determine the prevalence and characteristics of pain in four types of primary cancer restricted to recently diagnosed patients (within 3 months of the survey).
Lung (260/536=48.5%)

Prostate (201/536=37.5%)

Uterine/cervix 

 (50/536=9.3%)

Pancreas (25/536=4.7%)


Lung 50.7%

Prostate 38.3%

Uterine/cervix 38.0%

Pancreas 60.0%

% of patients reporting moderate to very bad pain in past week by cancer site. % by stage are also reported.



Coyle 1990

90270702
Country: USA       Setting: pain service  (outpatients)

Specialty: neurology
N=90  (40 M, 50 F)

Median age: 59 (23–82)

Symptoms: pain

Sx duration: 6 years (retrospective)

Source of data: retrospective/patient charts 
To retrospectively evaluate the prevalence of pain by intensity, type, analgesic consumption, and suicidal ideation in cancer patients during the 4 weeks preceding death.
Lung (23/90=25.6%)

Colon (18/90=20.0%)

Breast (18/90=20.0%)

Head/neck (9/90=10.0%)

Gynecologic (6/90=6.7%)

(All others <5%)
For all sites:

100% had pain 

80% mild to moderate

20% moderate to severe

67% more than one type of pain (40% somatic & neuropathic)

Portenoy 1990

90356275
Country: USA        Setting: pain service

Specialty: neurology
N=63, 41 (64%) with breakthrough pain episodes (19 M, 22 F) 

Median age: 51 (15–81)

Symptoms: breakthrough pain

Sx duration: 3 months

Source of data: prospective survey 
To evaluate prevalence and characteristics of breakthrough pain.
Genitourinary (11/41=26.8%)

Head/neck (5/41=12.2%)

GI (4/41=9.8%)

Lung (3/41=7.3%)

Sarcoma (3/41=7.3%)

Other (13)


Patients with breakthrough pain, 1 type (32), 2 distinct types (8), & 3 types (1).

Characteristics: (median 4 pains/day; range 1–3600) 

22 (43%) had rapid onset (<3 min)

Duration: (median 30 min; range 1–240) 21 (41%) both paroxysmal & brief

15 (29%) began or worsened at end of a fixed opioid dose interval

Type of pain:

somatic 17 (33%)

visceral 10 (20%)

neuropathic 14 (27%)

mixed 10 (20%)
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Hiraga 1991

92100649
Country: Japan    Setting: nationwide hospitals (inpatients)

Specialty: all
N= 35,683 (31.6% of all hospitalized patients at the time of survey)

Age: not reported

Symptoms: pain

Sx duration: not reported 

Source of data: nation-wide questionnaire by nurses
To determine the incidence* of pain in different stages of illness, analgesic methods, and rate of pain relief in cancer patients in Japan.

*incidence was defined as the percentage of patients receiving pain medication.
Stomach (5882/35,683=16.4%)

Liver/biliary/pancreas 

 (4578/35,683=12.8%)

Lung (4428/35,683=12.4%)

Colon/rectal 

 (3332/35,683=9.3%)

Oral/pharynx/larynx 

 (2966/35,683=8.3%)

Ovary/cervix/corpus

 (2765/35,683=7.7%)

Genitourinary (2746/35,683=7.7%)

Lymphoma/leukemia 

 (2686/35,683=7.5%)

Breast (1925/35,683=5.4%)

Other (9675)


32.6%
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Portenoy 1992 92386434


Country: USA      Setting: three physicians’ outpatient practices Specialty: oncology, two specialists in lung cancer and one in colon cancer


N = 398 patients with lung or colon cancer 

Age: 57(10.4 (average for 91 patients who reported pain during the 2 previous weeks and consented to an interview)

Symptoms: pain, mood (0–100 mm VAS for pain intensity, pain relief, and mood and 8-point categorical scale for pain intensity)

Sx duration: 9 months

Source of data: prospective survey with face-to-face interviews
To evaluate the prevalence and characteristics of pain in ambulatory patients with colon and lung cancer during active anti-tumor therapy. A prospective survey using face-to-face and telephone interviews by trained quality assurance analysts.
Lung (185/398=46.4%)

Colon (213/398=55.6%)


“Persistent or frequent pain” during the previous 2 weeks was reported by:

57/145(39.3%) with lung cancer and

52/181(28.7%) with colon cancer.

91 of the above patients (47 lung, 44 colon) were interviewed in detail. There were no significant differences in pain with the exception of pain location between the two tumor types One-third of patients had more than one discrete pain. Median pain duration was 4 weeks (range, less than 1 week–468 weeks), and average pain intensity was moderate. Approximately 90% of patients experienced pain more than 25% of the time. 

Regarding pain treatment:

56/91(61.5%) were prescribed no medication

4/91(4.4%) were prescribed nonopioid medication

31/91(34.1%) were given opioids. Of patients reporting that pain in general was moderate or greater, 57.8% were prescribed no pain medications and 37.3% received opioids.
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Brescia 1992 
92092056
Country: USA      Setting: a 200-bed  “specialty hospital for advanced cancer”
Specialty: terminal care
N = 1103 patients admitted during the survey period, and 1017 patients who died within 6 months of the end of the survey

Age: mean, 68;  range, 24–94. 62% of patients were older than 65.

Symptoms: pain intensity (none, mild, or severe) Severe pain was defined as recorded pain of moderate or greater intensity that occurred with regularity throughout the day. Mild pain was noted when the record stated that pain was relieved without the use of analgesics, by nonopioid agents, or by the “weak” opioids such as codeine. No pain was recorded when the record stated explicitly that the patient offered no complaint of pain or was comfortable.

Sx duration: 12 months

Source of data: prospective chart review at baseline (72 hrs after admission) and again “soon after the patient’s death or discharge.”
To develop a clinical data base for advanced cancer patients and to survey data to determine (1) pain severity at admission, (2) opioid use at admission, (3) change in opioid use during the hospital stay, and (4) survival in the hospital. Data were collected prospectively within 72 hours after admission and soon after death or discharge.
Primary sites:

Lung 19%

Breast 13%

Colon 10%

Colon-rectum 6%

Other sites 33 to 55% Bone metastases:  (pain-producing) in 38%

Other sites of metastases: 

Lung 24%

Liver 28%

Brain 17%
73% of patients had pain at admission.

Severe pain was inversely related to age; patients younger than 55 were twice as likely to have severe pain as older patients. 

Frequency of severe pain by type of cancer:

Cervix  (68%, prostate 57%, colon-rectum 49%

Severe pain was noted by nearly one-half (49%) of the patients with bone metastases. 

At baseline, 25% of patients were receiving morphine, 18% codeine, 6% hydromorphone, and 3% methadone or levorphanol. Most (71.7%) patients had a stable dosing pattern; only 4.2% required opioid dose increases of 10% or more per day.
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Vuorinen 1993 
94162760
Country: Finland  Setting: pain

clinic (outpatients)

Specialty: anesthesiology
N=378 (240 evaluable, 40% M, 60% F)

Median age: 64 (27–89)

Symptoms: pain

Sx duration: 9 months

Source of data: questionnaire 
To investigate the prevalence and causes of pain at the early stages of cancer (0–6 months from diagnosis).
Genitourinary (73/240=31%)

GI (38/240=16%)

Breast (63/240=26%)

Hematological (26/240=11%)

Lung (14/240=6%)

Skin (13/240=5%)

Other (13/240=5 %)

66/240 (28%) at time of 

 questionnaire

42/240 (24%) as first sign of cancer

Cause: 

 46% direct tumor growth

 67% conditions secondary to 

  cancer

 18% unrelated to cancer

Portenoy 1994

94313536
Country: USA      Setting: hospital 

clinic (inpatients and outpatients)

Specialty: neurology, pain
N=151 (111 inpatients, 40 outpatients)

Median age: 55 (23–86)

Symptoms: pain

Sx duration: 18 months

Source of data: questionnaires
To investigate the prevalence, characteristics, and impact of pain in ovarian cancer patients.


Ovarian cancer
62% had pain before diagnosis

42% had pain during last 2 weeks

Most patients had pain related interference with function.










Cleeland 1994

94134141
Country: USA

Setting: outpatients in 54 oncology clinics

Specialty: medical research, neurology
N=1308 (376 M, 495 F) 871 with pain or taking analgesics during week prior to study

Median age: 62 (19–90)

Symptoms: pain

Sx duration: 12 months
Source of data: questionnaire
To assess adequacy of analgesic drug prescribing according to WHO guidelines, factors that influence whether analgesia was adequate, and the effects of inadequate analgesia on patients’ perception of pain relief and function status.
Breast (270/871=60%)*

GI (148/871=58%)

Lung (124/871=63%)

genitourinary (86/871=66%)

Lymphoma (55/871=71%)

Gyn (23/871=63%)

*% of patients by site (see prior column) with substantial pain; pooled figure = 67%
Physicians commonly underestimated the severity of pain. 42% of patients with pain were not given adequate analgesic therapy according to WHO guidelines. Independent risk factors for inadequate pain management included pain not attributed to cancer, better performance status, age 70 or older, female sex, and minority status.  Underrated pain impaired function.
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Mercadante 1994

95158028
Country: Italy     Setting: palliative care service, outpatients)

Specialty: pain management
N=60 (52 evaluable, 44 M, 8 F)

Age: 64.2+/-2 (42–82)

Symptoms: pain

Sx duration: unclear, 51.3 days +/-9.4 days observation period

Source of data: questionnaires
To obtain the prevalence, characteristics, and localization of pain in lung cancer and also to determine response to treatment by WHO analgesic ladder.
Lung 


46 of 52 (88.4%) experienced pain. Pain was localized in:

 Chest 26/52

 Legs/lumbar 1/52

 Abdomen/arms 8/52

 Head 6/52

The type of pain was:

 Somatic 85.7%

 Visceral 42.8%

  Neuropathic 30.9%

  Incident 23.8%








Kelsen 1995

95190526
Country: USA     Setting: oncology and palliative care service, in- and outpatients

Specialty: neurology & medicine
N=189 (130 evaluable, 79 M, 51 F, total screened 277) Patients were divided into two groups, those who underwent surgery (83/130) and those who received chemotherapy (47/130).

Median age: 63

Symptoms: pain

Sx duration: unclear Source of data: questionnaires
To evaluate the prevalence of pain and depression, their correlation and their effect on quality of life in patients with recently diagnosed adenocarcinoma of the pancreas. 
Adenocarcinoma of the pancreas
At study entrance:

37% no pain

34% mild or minimal pain

29% moderate to severe pain.

Of patients who reported pain at entry, its duration ranged from 1 to >5 months, 67% described a diffuse abdominal pain.

Chemotherapy patients had more intense pain than preoperative patients.

Patients with moderate or greater pain had more impairment of functional activity than patients with mild or no pain. Significant correlations between increasing pain and depression, and between pain/depressive symptoms and quality of life.
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Larue 1995

95245216
Country: France   Setting: 20 cancer treatment services, in- and outpatients

Specialty: not specified
N=605 (601 evaluable, 252 M, 347 F, ?2)

Mean age: 57.8 +/-14SD

Symptoms: pain

Sx duration: unclear Source of data: questionnaires by patients and physicians
To describe the treatment of cancer pain in France and to evaluate the predictive factors for inadequate management.
Breast (211/605=34.8%) 

GI (108/605=17.9%

Genitourinary 

 (80/605=13.2%)

Lung (77/605=12.7%)

Head/neck (57/605=9.4%)

Lymphoma (26/605=4.2%)

Other (46/605=7.6%) 
57% (340/601) reported pain due to their disease. 69% (224/325) of those with pain rated their worst pain at a level that impaired their ability to function. 30% (84/279) were not receiving pain medication. 

51% (137/200) of those receiving pain medication found relief was inadequate.

Doctors’ pain ratings were consistently less than patients’.








Stevens 1995

95372100
Country: USA   Setting: 16 ambulatory care services

Specialty: nursing
N=95 (435 oncology patients screened)

Mean age: 49.16 +/-13SD & 52.6 +/-12.4SD (with and without pain, respectively)

Symptoms: postmastectomy pain

Sx duration: unclear Source of data: medical records, questionnaires
To investigate prevalence, characteristics, and impact of postmastectomy pain.
Breast (postmastectomy)


65% reported no pain

15% reported pain of somatic or visceral type associated with the tumor

20% postmastectomy pain

All with pain reported interference with work or home activities. 

All with pain reported exacerbation on movement.

Patients used weak, nonopioid analgesics (25%) or none (75%). 

85% used nonpharmacologic pain control.
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Vainio 1996

96280298
Country: Switzerland (data from UK, Switzerland, Finland, USA and Australia)   Setting: 7 hospices, in- and outpatients

Specialty: multiple
N=1640 

Age: (18

Symptoms: pain and other symptoms

Sx duration: 3 months to 3 years

Source of data: questionnaire by nurse or doctor
To estimate the prevalence of pain and eight other common symptoms in a large population of patients with advanced cancer from different palliative care centers.
Lung (343/1640=21%

Breast (174/1640=11%)

Colorectal (121/1640=7%)

Head/neck (92/1640=6%)

Stomach (86/1640=5%)

Prostate (76/1640=5%)

Gynecological (83/1640=5%)

Lympho-hematological 

 (60/1640=4%)

Esophagus (36/1640=2%)

Other, unknown 

 (569/1640=35%)
The prevalence of moderate to severe pain was 51%, ranging from 43% (stomach) to 80% (gynecological). Wide intercenter differences (e.g., 10%-50% with severe pain).








Grond 1996

97020892
Country: Germany Setting: pain service

Specialty: anesthesiology; unclear if inpatient or outpatient
N=2266 

(53% M, 47% F) 

Mean age: 59+/-13SD

Symptoms: pain 

Sx duration: 9 years (1983–1992)

Source of data: questionnaire by nurse or doctor
To evaluate the localization, etiologies, and pathophysiological mechanisms of cancer related pain syndromes.
GI (663/2266= 29%)

Genitourinary

 (379/2266=17%)

Head/neck 
 (377/2266=17%)

Breast (227/2266=10%)

Lung (218/2266=10%)

Lymphatic-hematopoetic

 (114/2266=5%)

Skin, bone, connective  

 (121/2266=5%)

Others or multiple

 (167/2266=7%)
30% 1 pain location

39% 2 pain location

31% 3 pain location

Etiology: 

 cancer 85%

 antineoplastic Tx 17%

Type of pain:

 bone 35%

 soft tissue 45%

 visceral 33%

 neuropathic 34%

Localization:

 lower back 36%

 abdominal 27%

 thorax 23%

 legs 21%

 head 17%

 pelvis 15%
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Tasmuth 1996

97134848
Country: Finland Setting: university hospital, surgical outpatient clinic Specialty: anesthesiology
N=93 (105 screened) 

Median age: 59 (29–85) and 57 (40–86) [two groups, mastectomy, resection]

Symptoms: pain 

Sx duration: 1 year (1993–1994)

Source of data: questionnaire by nurse or doctor
To assess pain, neurological symptoms, edema of the ipsilateral arm, depression, and anxiety in women treated with mastectomy or limited resection (plus axillary dissection for either), and the impact of these symptoms in daily life.
Breast (postmastectomy)


Incidence of pain before surgery: 

 36% (mastectomy)

 23% (resection)

After surgery:

 26, 15, and 17% (1 month, 6 months, and 1 year postmastectomy) 

 28, 33, and 33% (postresection   at same times)










Higginson 1997

97367049


Country: UK, Ireland

Setting: multidisciplinary palliative care centers (6 in England, 5 in London), in- and outpatients
Specialty: palliative medicine and oncology (nursing with special training)
N=695 

(55% M, 45% F [Irl], 54% M, 46% F [UK])

Median age: 67 (5–95) UK and 67 (32–90) Irl [two ethnic groups]

Symptoms: pain 

Sx duration: not reported

Source of data: questionnaire by nurse 
To investigate the prevalence and intensity of pain in advanced cancer patients.
Lung/ENT (110/418=16.3% &  73/277=26%)

GI (144/418=34% & 

 84/277=30%)

Genitourinary (58/418=13.8% 

 & 44/277=15.8%)

Breast/bone (48/418=11.4% 

 & 26/277=09.4%)

Lymph/hematopoetic 

 (13/418=3.1% & 

 10/277=3.6%)

Other (45/418=10.8% & 

 40/277=14%)




UK
Ireland
Lung/ENT 
69%
74%

GI 

68%
68%

Genitourinary 
66%
84%

Breast/bone 
71%
85%

Lymph/hemato
62%
90%

Other 

62%
63%

Overall prevalence of pain at referral in the two settings was 68% and 74% (similar figures for home hospice patients as for hospitalized cancer patients).
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Bernabei 1998

98296015
Country: USA

Setting: 1492 nursing homes 
Specialty: multiple
N=13,625 

Age: 

>65 (65–74, 45% M)

 65–84 (44% M)

 >85 (40% M)

Symptoms: pain 

Sx duration: 1992–95

Source of data:

Systematic Assessment of Geriatric drug use via Epidemiology database
To evaluate the adequacy of pain management in elderly and minority cancer patients admitted to nursing homes.
Not provided
4003/13,625 (27.38%) reported daily pain. Age, gender, race, marital status, physical function, depression, and cognitive status were all independently associated with presence of pain. 26% of those in pain received no analgesic agent. 

Predictors for not receiving any analgesic agent despite daily pain were age >85, minority race, impaired cognition, and receiving multiple medications concurrently.








Ger 1998

98318902
Country: Taiwan

Setting: three outpatient oncology clinics

Specialty: anesthesiology
N=296 (194 M, 66%, 102 F, 34%) 

69% interviewed within 14 days from cancer diagnosis.

Age: 56.4+/-16SD (10–80)

Symptoms: pain 

Sx duration: 18 months

Source of data: questionnaire
To evaluate the prevalence and severity of cancer pain in newly diagnosed cancer patients.
Lung (63/296=21%)

Upper GI (58/296=20%)

Colorectal (36/296=12%)

Head/neck (29/296=10%)

Other (76/296=36%)
113/296 (38%) had pain

Of those, 92% cancer related, 5% treatment related, 3% both cancer and treatment related.

Ethnic minority status, lower-grade insurance status, excellent prior pain tolerance, impaired function status (ECOG scale), and distant spread of disease each separately predicted the presence of pain.








Abbreviations: Met – metastatic. Non-met–nonmetastatic. GI–gastrointestinal. Sx–Symptoms. Tx – therapy. WHO – World Health Organization.

1 Medline or unique identifying number assigned by EPC.

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year identifier


Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of  

randomization
Blinding 



Fuccella 1975 
75129886
Single-dose oral indoprofen (100 mg or 200 mg) 

vs. placebo.

Study duration = 6 hrs.
3
Crossover
Random allocation list
Double-blind



Ventafridda 1975 75129887
Single-dose oral indoprofen 100 mg or 200 mg; aspirin 600 mg or 1000 mg; or placebo.

Study duration = 6 hrs.
5
Parallel
Not stated
Double-blind



Martino 1978

79255834
Single-dose oral indoprofen (200 mg) 

vs. naproxen (250 mg). No placebo group.

Study duration = 8 hrs.
2
Crossover (each patient received both drugs an average of 29 hrs apart)
Not stated
Double-blind



Sacchetti 1984

84207536
Single-dose intravenous ketoprofen (100 mg or 400 mg) or lysine acetylsalicylate (1 gm). No placebo group.

Study duration = 6 hrs.
3
Crossover  (balanced incomplete block design in which each patient received two of three test treatments on two consecutive mornings)
Not stated
Double-blind



Weingart 1985

85125751
Single-dose oral ibuprofen (400 mg qid) or placebo, added to constant, 2 two-point scheduled opioid regimen.

Study duration = 9 days, 3 days per arm.
2
Two-point crossover (crossed on day 4 to alternate treatment and day 7 to initial treatment)
Random number tables
Double-blind



Epstein 1986 86312300
Benzydamine hydrochloride rinse 

vs. placebo rinse, 15 ml for 30 seconds, qid

Study duration = 3 weeks.
2
Parallel
Not stated
Double-blind, placebo control
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Turnbull 1986

88230041
Single-dose oral naproxen (500 mg po bid) 

vs. aspirin 600 mg po q4h

Study duration = 14 days, 7 days per arm.
2
Crossover
Not stated
“Blind” (unclear if single or double). Used “double-dummy” pills



Levick 1988 

89144615
Naproxen sodium 2 capsules (275 mg each) every 8 hrs vs. naproxen 1 capsule (275 mg) plus identical placebo capsule every 8 hrs. Initial dose in both groups was 550 mg.

Study duration = 3 days.
2
Parallel
Not stated
Double-blind



Staquet 1989  90094723
Single-dose intramuscular ketorolac tromethamine 10, 30, 90 mg

vs. placebo.

Study duration = 6 hrs.
4
Parallel
Not stated
Double-blind



Ventafridda 1990   90243070
Oral naproxen 250 mg tid, diclofenac 100 mg bid, indomethacin 50 mg tid, ibuprofen 600 mg tid, suprofen 200 mg tid, pirprofen 400 mg tid, ASA 600 mg tid, sulindac 300 mg bid, paracetamol 500 mg tid. No placebo arm.

Study duration = 2 weeks per arm, separated by 2-day drug-free period.
9
Within patient crossover; two drugs tested in each patient
Not stated
Double-blind, double-dummy



Ventafridda 1990 91151427
Oral naproxen 550 mg bid vs. diclofenac 100 mg bid

Study duration = 14 days.
2
Parallel
Not stated 
Single-blind



Wool 1991

Cur Ther Res
Suppository of ketorolac 30 mg vs.

diclofenac 100 mg suppositories.

Study duration = 12 hrs. (single doses)
2
Parallel
Not stated
Single-blind

continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year identifier


Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of  

randomization
Blinding 



Gallucci 1992      93038986
Oral nimesulide (200 mg q12 hr) vs. 

naproxen (500 mg q12 hr)

Study duration = 14 days.
2
Parallel
Not stated
Double-blind



Corli 1993       94102070
Oral nimesulide (200 mg po bid), oral diclofenac (150 mg po bid), rectal nimesulide (400 mg qd), rectal diclofenac (200 mg qd).

Study duration = 7 days.
4
Parallel
Not stated
Not stated



Toscani 1993   94102071
Oral nimesulide (200 mg bid) vs.

naproxen (500 mg bid)

Study duration = 2 weeks.
2
Parallel
Not stated
Double-blind



Toscani 1994   94280461
Oral ketorolac (10 mg q6h) vs. 

diclofenac (50 mg q8h)

Study duration = 2 weeks.
2
Parallel
Not stated
Single-blind



Yalcin 1998 

98196499    
Oral diflusinal (500 mg q12h) vs. dipyrone (500 mg q8h). Study duration = 7 days per arm separated by 2-day washout period.
2
Crossover
Not stated
Not blinded



Minotti 1998   98281411
Single dose of ketorolac (10 mg or 30 mg intramuscular) or diclofenac (75 mg).

Study duration = 6 hrs.
3
Parallel
Not stated
Double-blind

continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part B)

Author, year identifier
Total number enrolled   (evaluable)
Mean age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Fuccella 1975 
75129886
58

(36)
Median 55 

(19–75)

(58%)
Lung 33%

Breast 19%

Stomach 6%

Liver metastases 6%

Oral 6%

Myeloma 3%

Lumbar compression 19%

Trigeminal neuralgia 6%

Herpes zoster 3%
About 2.5 to 2.6 on 0 to 3 scale (information presented on graph only)
Not stated
Not stated 
Cancer or neuropathic pain (lumbar radiculopathy, trigeminol neuralgia, herpes zoster)



Ventafridda 1975 75129887
24
60 (34–71) (33%)
Lung 25%

Breast 8%

Uterus and ovary 16% 

Gastrointestinal 16%
About 3.5 on 5-point (0–4) scale
Not stated
Not stated
Cancer



Martino 1978

79255834
18
57.5 (33–82)

(67%)
Lung 17%

Uterus/cervix 11%

Breast 17%

Rectum 11%

Larynx 17%

Other 28%
3.28 and 3.33 for indoprofen and naproxen, respectively, on 0–4 scale
Not stated
Not stated
Cancer



Sacchetti 1984

84207536
36
Median 61.5 (41–70)

(53%)
Breast 31%

Lung 14%

Colon 8%

Head / neck 6%

Prostate 6%

Bone Marrow 6%

Other 8%

Unknown 22%
3.4 to 3.7 ( 0.10 on 0–4 pain severity scale.

Severe (3) = 50% of subjects

Very severe (4) = 50% of subjects


Not stated
Not stated
Bone metastasis
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Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year identifier
Total number enrolled   (evaluable)
Mean age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Weingart 1985

85125751
14

(10)
55.3 (39–67)

(50%)
Breast 20%

Colon/rectum 20%

Uterine/cervix 30%

Lung 10%

Bladder 10%

Melanoma 10%
44.4 ( 26.4 (range 5.6–96.5) on 0 to 100 VAS.

Mean injectable morphine equivalent daily intake = 31 ( 17.6 mg (12–70 mg)
Not stated
Mean 55.3 months (range 4–240 months)
Bone metastases



Epstein 1986 86312300
29
63.8 & 52.5 (36–80)

(55%)
Oropharyngeal cancer: 24/29 with squamous cell carcinoma
Baseline pain 1.2 on VAS (VAS scale range or unit is not provided)
Oral mucositis due to radiation therapy
Not stated 
External radiation: 4500 cGy in 15 fractions to 6000 cGy in 25 fractions



Turnbull 1986

88230041
28

(23)
65 (34–84)

(54%)
Rectum/colon 34%

Lung/bronchus 21%

Other 45%
Not stated
Not stated
Not stated
Advanced malignant disease



Levick 1988 89144615
145

(100)
62

(19–81)  

(49%)
Not stated
> 40 mm on VAS (0–99 mm). Mean 58.8 (range 40–99) for all patients.
Not stated
Not stated
Bone metastases



Staquet 1989  90094723
126

(118)
Median age of 4 groups ranged from 57–69

(37%)
Not stated
Moderate to severe cancer pain
Not stated
"chronic"
Not stated



continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part B)

Author, year identifier
Total number enrolled   (evaluable)
Mean age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Ventafridda 1990   90243070
65

(48 completed week 1, and 41 completed week 2)
58 (40–65) (49%)
Not stated
Mean baseline values of 41 to 68 on a 100 mm VAS in the 9 drug groups tested
Not stated
Not stated
Cancer



Ventafridda 1990 91151427
100
65

(49%)
Breast 12%

Lung 12%

Head/neck 5%

GI 39%

Male genitourinary 13%

Female genitourinary 11%

Others 8%

Visceral N=61

Somatic N=62

(Some patients had more than 1 type); incident 13, static 76, incident & static 11, continuous 79, intermittent 21
Not stated
Cancer



Wool 1991

Cur Ther Res
60
70

(60%)
Intestine 18%

Prostate 10%

Kidney/bladder 12%

Lung 18%

Breast 12%

Pancreas/liver 15%

Other 15%
2.5 on a 4-point (0 to 3) descriptive scale. ("Only patients reporting moderate or severe pain were eligible").
Not stated
Not stated
Cancer



Gallucci 1992      93038986
68

(40)
64.8 (32–82)    (58.8%)
Head/neck 3/68

Gastrointestinal 27/68

Breast 8/68

Respiratory tract 11/68  

Male genitourinary tract 

 10/68

Female genitourinary tract 

 4/68

Other 5/68
Integrated pain intensity score was 40 and 50 of possible range (0–240) in the two groups at baseline, according to graph
Somatic 32/68, visceral 29/68, somatic and visceral 7/68. Static 35/68, incident 10/68, static and incident 22/68.
Not stated
Primary or metastatic cancer

continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year, identifier
Total number enrolled   (evaluable)
Mean age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Corli 1993       94102070
64
66

(64%)
Lung 11/64

Breast 9/64

Colon/rectum 9/64

Stomach 8/64

Uterus/ovary 5/64

Prostate 4/64

Others 18/64
Integrated intensity pain score of 30 to 35 (possible range 0–240), according to graph
Not stated
Not stated
Cancer, pain not previously treated



Toscani 1993   94102071
68

(65)
65 ±10

(59%)
Lung 11/68

GI 27/68

Breast 8/68

Male genitourinary 10/68

Female genitourinary 4/68

Head/neck 3/68

Others 5/68
Integrated pain score of 40 to 50 (possible range 0–240), according to graph
Somatic 32/68

visceral 29/68

both 7/68.

Resting 35, 

provoked 10, 

both 22.
Not stated
Primary cancer or metastases



Toscani 1994   94280461
100
63 (39–75) (61%)
Lung 15%; 

Head and neck 15%; 

Colorectal 13%;

Digestive tract 10%;

Male genitourinary tract 9%; Breast 8%; 

Female genitourinary tract 7%
Unclear ("not yet treated accordingly to WHO guidelines"). 75 patients reported "much" or "very much" pain at baseline. Integrated pain score 40 (shown on graph).
Visceral 49, somatic 44, both 7. Static 53, incident 7, both 40. Continuous 74, intermittent 29.
Not stated
Cancer



continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year identifier
Total number enrolled   (evaluable)
Mean age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Yalcin 1998 98196499    
47
52 (18–69)   (55.3%)
Breast 9/47

Lung 7/47

Colorectal 4/47

Stomach 6/47

Gall bladder 3/47

Head/neck 5/47

Sarcoma 2/47

Hypernephroma 2/47

Multiple myeloma 3/47

Pancreas 2/47

Various 4/47
" VAS > 5". Baseline pain score 8.57+/-1.33
Not stated, although anatomical sites of pain symptoms presented.
Not stated
Primary cancer (38%) or distant metastases (62%); of the latter, bone (12), lung (8), liver (4), lymph node (3), lung and bone (2).



Minotti 1998   98281411
180
59 ±11SD (73%)
Lung 59/180

Breast 21/180

GI 21/180

Bladder 9/180

Other 70/180
Acute, moderate, or severe (60 ( 15 on 0–100 scale across the three treatment groups)
Nociceptive 128/180

Neuropathic 52/180
At least 4 hrs (12 hrs if the patient was receiving long-acting analgesics)
"acute" cancer pain



continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments



Fuccella 1975 
75129886
Not stated
None
Pain intensity

Pain relief

Patient preference

Time to full pain relief (if within 6 hrs post-drug) and number of patients in whom this occurred.
Descriptive 4-point (0–3) scores. Peak and summed both intensity difference (SPID) and total pain relief (TOTPAR).
Indoprofen superior to placebo for 6 hrs, in a dose-dependent fashion.
10 of 36 patients had pain due to lumbar root compression from disc or spondylosis, trigeminal neuralgia, and herpes zoster.



Ventafridda 1975 75129887
Not stated
Not stated
Pain relief, side effects noted
5-point (0–4) scales for intensity, relief, TOTPAR, SPID
Both doses of indoprofen and the higher dose of aspirin decreased pain intensity and provided pain relief.
It is unclear what the study did.



Martino 1978

79255834
Not stated
Not stated
Pain intensity, pain relief, time of maximal pain relief. Adverse reactions noted.
5-point (0–4) verbal scales
Both treatments equally effective with similar duration of pain relief and maximal pain relief within 2 hrs. 




Sacchetti 1984

84207536
History of bleeding episodes, overt or suspected peptic ulcer, severe kidney or liver function impairment, concomitant treatments liable to interfere with the study drugs, terminal stage of disease, prior treatment with narcotics, age <18 or > 70
Not stated
Severity of pain, pain relief, patient preference, side effects.
Pain severity: 5-point (0–4) verbal scale

Pain relief: 10 cm VAS
All three treatments decreased pain intensity 50% by 2 hrs. Ketoprofen 400 mg was most effective, and longest acting.




continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments



Weingart 1985

85125751
Age < 16 or > 70, ibuprofen allergy, impaired hepatic, renal, hematological function (including coagulation), requirement for injectable opioids, active peptic ulcer disease, concurrent invasive pain therapies (cordotomy, hypophysectomy, radiation), TENS unit, potentially interfering medications. Concurrent chemotherapy allowed.
Not stated
Pain relief, nausea, depression, daytime drowsiness, nighttime sleeplessness.
VAS (0–100)
Ibuprofen was superior to placebo. Among 8 of 10 who had greater relief with ibuprofen than placebo, overall improvement in analgesia averaged 39% (range, 3%-76%)
All patients received oral opioids on an individualized basis, by their own physician. Compliance checked by tablet counts. 



Epstein 1986 86312300
Age < 18, pregnancy, liver disease, hypersensitivity to benzydamine, inability or unwillingness to provide informal consent
Additional systemic analgesics (acetaminophen and codeine, 3 mg) or topical local anesthetics were administered "at the discretion of medical and/or dental staff when symptoms were present for > 24 hrs."
Signs and symptoms were recorded weekly by one observer on standardized forms. Symptoms recorded "with the aid of visual analog scales."
VAS (scale, range not provided)
Significantly lower pain ratings in benzydamine group than placebo. Fewer patients in benzydamine group required systemic analgesia, and had more discontinuance of topical viscous lidocaine.
Oral burning during rinse "probably" related to 10% alcohol content.



continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments



Turnbull 1986

88230041
Receiving highly protein-bound drugs, NSAIDs, or steroids within 6 weeks prior.
Not stated
Pain, severity
McGill Pain Questionnaire, 5-point (1–5) pain severity scale.

(0–100 mm VAS = "linear analogue self-assessment", LASA)
Naproxen and aspirin "provided equal highly effective pain relief"




Levick 1988 89144615
Pregnant, lactating: other disease causing pain; NSAIDs; chemotherapy; radiotherapy; significant gastrointestinal, hepatic, renal diseases; hypersensitivity to aspirin, naproxen, codeine or any other NSAID, alcohol or drug abuse; peptic ulcer, anticoagulant at therapy in prior 4 weeks.
Other forms of pain management continued unchanged throughout the study ("electroanalgesia, acupuncture, alcohol etc.") However, no explicit description of rescue medication.
Pain intensity, by patients (for outpatients) and by physicians (inpatients), concomitant daily medications, adverse events 
VAS (0–99) for pain intensity. PID (pain intensity difference from baseline) and SPID (sum of pain intensity differences) 
Pain intensity scores decreased by one-third in both treatment groups. Global patient and physicians evaluation same for both. Patients with improvement reduction of pain intensity 6 hrs after the initial dose were considered responders, while those without improvement were considered nonresponders. Among responders, high-dose regimen more effective than the low-dose regimen.
Intergroup differences in adverse effects nonsignificant.



Staquet 1989  90094723
Pregnancy, nursing woman, alcoholics, drug addicts, intolerance to NSAIDs 
Allowed, not specified
Pain intensity, pain relief, adverse events
Pain intensity with 4-point verbal scale, pain relief with 5-point verbal scale, global impression by patient and investigator; PID, SPID, TOTPAR
Ketorolac at each dose studied was superior to placebo
No difference in efficacy between 10, 30, and 80 mg doses of ketorolac. 10 of 15 observed with adverse events were after ketorolac.



continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments



Ventafridda 1990   90243070
Suspected hypersensitivity to NSAIDs, liver or renal dysfunction
Not stated
Pain relief, side effects
VAS 0–100 mm
"Naprosen, diclofenac, and indomethacin were highly effective in pain relief" and relatively well tolerated." However, while under treatment, mean path scores were <40/100 for all drugs tested and none appear different statistically.
Crossover design in which the second trial is susceptible to first trial effects, small numbers of patients, large proportions of dropouts with "insufficient analgesia" each week, and other uncontrolled confounders make this more like an observational study.



Ventafridda 1990 91151427
Neuropathic (deafferentation) pain, active or chronic GI diseases, coagulopathy
Next step of WHO ladder
Pain relief, side effects
Integrated score method (pain intensity and duration) weighted 5-category scale resulting in 0–240 points
Efficacy for both drugs was similar: both halved the integrated pain score during the 2 weeks, 55 patients were switched to second WHO step. (50 for ineffective analgesia, 9 for side effects, 6 for both).
20 patients accrued from each of 5 centers.



Wool 1991

Cur Ther Res
Severe acute gastrointestinal disease, severe uncontrolled renal, hepatic, endocrine, pulmonary, cardiac, neurologic, or cerebral impairment, salicylate or NSAID sensitivity, psychiatric diseases that could invalidate pain assessment
Second suppository, or (if breakthrough pain < 2 hrs) pentazocine
Pain severity, pain relief, physician and patient overall assessment, rescue analgesic requirement.
Pain severity and pain relief: (0 to 3) verbal rating scale
Both treatments were effective at reducing pain for 12 hrs. Ketoprofen produced statistically (but not clinically) better pain relief than diclofenac after hour 8. Physicians and patients were more likely to rate pain relief as excellent for ketorolac than for diclofenac.
Plastic treatment (chemo-, radio- or hormonal therapy) discontinued at least 1 week before entering study.









continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments



Gallucci 1992      93038986
Neurogenic or deafferentation pain, unconsciousness, severe hepatic or renal dysfunction, hypersensitivity to NSAIDs
Other NSAIDs or opioids were not used during the treatment period
Intensity of pain, occurrence of side effects
Pain severity and pain relief: (0 to 3) verbal rating scale
The integrated pain intensity score was reduced by 65% in the nimesulide and 70% in the naproxen group by 2 weeks. These were significantly lower than baseline but not different between groups
No significant differences between the two drugs in side effects. Pain scores are available only as a graph without standard errors. 22 and 18 patients in nimesulide and naproxen groups, respectively, required shifting to second step of WHO ladder.



Corli 1993       94102070
Previous treatment for cancer pain, impaired renal function, coagulopathy, history of gastropathy, NSAID intolerance
Not permitted
Integrated pain intensity score, sleep duration, adverse effects
Daily recording of intensity of pain times its intensity (0–240 range); sleep duration; adverse effects
No differences observed in efficacy between drugs and routes of administration when used as first step treatment of cancer pain; nimesulide was better tolerated by the GI tract
Pain score results available only as graphs; detailed table of adverse events provided.



Toscani 1993   94102071
Neuropathic pain, unconsciousness, severe hepatic or renal dysfunction, NSAID hypersensitivity
Not permitted
Integrated pain intensity score, side effects
Daily recording of intensity of pain times its intensity (0–3); side effect checklist
Analgesic efficacy and tolerability of the two drugs were both good and did not differ from each other
4 and 6 patients in nimesulide and naproxen groups, respectively, dropped out due to GI side effect



continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments



Toscani 1994   94280461
Alcoholics, "dope addicts," psychiatric patients or "patients with severe mind alterations" concurrent or recent (<15 days prior) chemotherapy, patients already receiving opioids, NSAIDs, steroids
Progression to second WHO step (add weak opioids)
Integrated pain intensity score, side effects, hrs of sleep, hrs free of pain
Integrated pain score (pain intensity times duration possible range 0–240).
Integrated pain score declined to 10–20 range in both groups during study days 7–14 (by graph). 21 and 24 patients in ketorolac and declofenac groups, respectively, progressed to second WHO step by study day 14.
Detailed listing of side effects by drug and week. "Sleepiness" more common in diclofenac group.



Yalcin 1998 98196499    
Significant renal or liver impairment, GI malabsorption, hemorrhagic diathesis, intracranial metastasis, active peptic ulcer, history of long-term analgesic use.
Not stated
Pain, side effects were recorded
10 point VAS (0–10 cm) 
Dipyrone reduced VAS pain intensity than diflusinal (3.25+/-2.8 and vs. 4.65+/-3.1 respectively). No difference in side effects, which were "acceptable' with both diflunisal (17% incidence) and dipyrone (15%).
Data were also analyzed in three subgroups (metastatic, nonmetastatic, and bone metastatic). Dipyrone was less effective in all three groups than diflusinal but only statistically so in those with bone metastasis. No chemotherapy or radiotherapy was administered during the study. 



continued

Evidence Table 2 – NSAIDs: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments



Minotti 1998   98281411
Hypersensitivity to NSAIDs, history of active peptic ulcer or GI bleeding, concurrent analgesics, steroids, diphosphonates, calcitonin, and psychotropic drugs
Parenteral morphine
Pain intensity, pain relief, need for rescue medication within 1 hour after test drug administration. Spontaneously reported adverse reactions.
VAS for pain intensity 0–100 mm, 4-point (0–3) verbal scale for pain intensity;

PID; summed PID; analog pain intensity difference (APID); summed APID; times to pain relief or study termination; global investigator and patient ratings.
No differences in any outcome between three treatment arms except true to first APID twice as long for diclofenac as for either dose of ketorolac.
10 mg suggested as initial intramuscular ketorolac dose.



Abbreviations: q x hr= every x hrs.

1 Neuropathic, somatic, or visceral.

2 Cancer, sequel of treatment, or procedure related.
Evidence Table 3 – NSAID vs. Opioid (( NSAID): Randomized Controlled Trials in Cancer Pain (Part A)

Author year, identifier


Treatment(s) studied, 

dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 








Moertel 1974 74251095
Single oral doses of aspirin (650 mg) or combined with codeine (65 mg), oxycodone (9.76 mg), pentazocine (25 mg), caffeine (65 mg), pentobarbital (32 mg), promazine hydrochloride (25 mg), ethohepatazine (75 mg), 

vs. placebo alone.

Study duration = 6 hrs after each dose, mean of 9 days to complete all testing with a minimum of 6 hrs between doses.
10
Each patient given a single dose of each study drug preparation or placebo in random sequence according to Latin-square method (10 square, each 10 x 10).
Not stated
Double-blind, placebo control








Martino 1976 77208209
Three single-dose trials: 

a) Oral indoprofen (200 mg)  

    vs. aspirin (600 mg) vs. placebo 

b) Oral indoprofen (100 mg) vs. 

    aspirin (1000 mg) vs. placebo

c) Intramuscular pentazocine (15 mg) 

    vs. 30 mg vs. 60 mg. 

Study duration = 6 hrs after each dose, next treatment given at unspecified time, "when pain made another treatment necessary."
3 for each of the three trials
Parallel
Envelopes containing randomized treatment sequence; method of randomization not specified
Double-blind








Stambaugh 1980 80204844
Two trials: 

a) Single-dose study: zomepirac 

   100 mg vs. oxycodone + 

   APC (Percodan ®) vs. placebo. 

   Duration = 3 days (one study 

   drug or placebo per day).

b) Repeated-dose study: zomepirac 

    50 mg vs. zomepirac 100 

    mg vs. oxycodone + APC 

    (Percodan ®) every 4 hrs for 1 week
3 for each study
Parallel
Randomized in six possible orders of drug administration in two Latin-square designs 
Double-blind








continued

Evidence Table 3 – NSAID vs. Opioid (( NSAID): Randomized Controlled Trials in Cancer Pain (Part A)

Author, year, identifier


Treatment(s) studied, 

dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 








Stambaugh 1980

Cur Ther Res
Single-dose Tylox ® (acetaminophen 500 mg, oxycodone HCl 4.5 mg, oxycodone terephthalate 0.38 mg) po or Percodan ® (aspirin 224 mg, phenacetin 160 mg, caffeine 32 mg, oxycodone terephthalate 0.38 mg) or placebo

Study duration = 6 hrs
3
3-way crossover
Not stated, but study implemented via preassigned test drug sequences for each subject.
Double-blind, placebo control



Stambaugh 1981 82143186
Single-dose oral zomepirac sodium 100 mg vs. oxycodone + APC (percodan ®) vs. placebo. Study duration = 6 hrs per drug administration. Usually (86%) 3 test drugs given on consecutive days.
3
Crossover
Not stated, but study implemented via preassigned test drug sequences for each subject.
Double-blind, placebo control



Stambaugh 1982a

Cur Ther Res
Single-dose oral butorphanol (4 mg), acetaminophen (650 mg), combined butorphanol / acetaminophen (4 mg/650 mg) or placebo.

Study duration = 6 hrs
4
Crossover
Not stated, but study implemented via preassigned test drug sequences for each subject.
Double-blind, placebo control



Stambaugh 1982b

Cur Ther Res
Single-dose oral zomepirac (100 mg or 200 mg) or intramuscular morphine (4 mg or 8 mg)

Study duration = 6 hrs after each test drug; at least 1 day between test drugs.
4
Crossover
Latin square
Double-blind



continued

Evidence Table 3 – NSAID vs. Opioid (( NSAID): Randomized Controlled Trials in Cancer Pain (Part A)

Author year, identifier


Treatment(s) studied, 

dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 



Stambaugh 1983

84129666
Single-dose intramuscular meperidine (50 mg) or hydroxyzine (100 mg) or meperidine (50 mg) with hydroxyzine (100 mg) or saline placebo.

Study duration = 6 hrs after each test drug; one drug tested each day for 4 days.
4
Crossover
Not stated
Double-blind, placebo control



Ferrer-Brechner 1984                   84277729
Methadone 2.5 mg or 5 mg qd placebo or ibuprofen (600 mg) for 4 days
4
Crossover
Not stated
Double-blind



Tonachella 1985

Cur Ther Res
Twice-daily intramuscular doses of diclofenac sodium (75 mg) vs. pentazocine (30 mg)

Study duration = 8 days, test drugs given in two successive 3-day periods, preceded and separated by 1-day placebo washouts.
2
Crossover
Not stated
Double-blind, placebo control



Stambaugh 1987a 88059744
Single oral doses of ciramadol (30 mg or 90 mg) vs. codeine (60 mg) vs. placebo.

Study duration = 6 hrs after each study medication, no more than one test per day. Total duration not specified.
4
Crossover
Not stated
Double-blind
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Author year, identifier


Treatment(s) studied, 

dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 



Stambaugh 1988b 89063812
Oral ibuprofen (60 mg qid) vs. placebo in addition to stable as-needed doses of oxycodone (52 mg) / acetaminophen (325 mg)

Study duration = 7 days.
2
Parallel
Not stated
Double-blind



Sunshine 1988 89214773
Single-dose oral ketoprofen (75 mg or 225 mg) vs. intramuscular morphine (5 mg or 10 mg) 

Study duration = 6 hrs after each test. Each drug given as need. Total or average duration of enrollment not specified.
4
Parallel
Not stated
Double-blind (each patient received three capsules and an injection)



Stambaugh 1988a 89214771
Single oral dose of ketoprofen (100 mg or 300 mg) vs. aspirin + codeine (650 mg+ 60 mg) vs. placebo. 

Study duration = 6 hrs after each dose. Each test drug dose given as needed for cancer pain, but no sooner than 4 hrs after last prior NSAID, analgesic, sedative, or psychoactive agent. Total or average duration of enrollment not specified.
4
Parallel
Not stated
Double-blind, placebo control



Puglisi 1989 
Cur Ther Res
Pirprofen (600 mg rectal capsule) vs. pentazocine (65.78 mg, suppository) 

vs. placebo rectal capsule. 

Study duration = 2 hrs.
3
Parallel
Not stated
Double-blind, placebo control



continued

Evidence Table 3 – NSAID vs. Opioid (( NSAID): Randomized Controlled Trials in Cancer Pain (Part A)

Author year, identifier


Treatment(s) studied, 

Dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 



Minotti 1989     89144649
Oral diclofenac (50 mg), nefopam (60 mg), or aspirin + codeine (640 mg + 60 mg), all given qid

Study duration = 10 days.
3
Parallel
Not stated
Double-blind, double-dummy



Carlson 1990 90318896
Oral ketorolac tromethamine (10 mg) vs. acetaminophen plus codeine (600 mg + 60 mg) 

vs. placebo. Six hrs later, placebo group then re-randomized to receive one of the other two drugs.

Study duration = 7 days.
3
Parallel
Not stated
Double-blind



Estape 1990        91032539
Oral ketorolac (10 mg) vs. pentazocine (50 mg), both given every 6 hrs. 

Study duration = 7 days.
2
Parallel
Not stated
Double-blind



Bjorkman 1993    93170354
Diclofenac (50 mg) or placebo rectal suppository tid added to intravenous morphine via patient-controlled analgesia.

Study duration = 5 days, after stabilization of PCA morphine dose for at least 2 days. Two days per study arm, separated by single-blind placebo washout day.
2
Crossover
Not stated
Double-blind



Staquet 1993

Cur Ther Res
Single oral dose of piroxicam (40 mg), codeine (60 mg), or piroxicam with codeine (20 mg + 30 mg).

Study duration = 6 hrs after each dose.
3
Parallel
Not stated
Double-blind
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Author year, identifier


Treatment(s) studied, 

Dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 



Rodriguez 1994 94361852
Oral dipyrone (1 or 2 gm every 8 hrs) or morphine (10 mg every 4 hrs).

Study duration = 7 days.
3
Parallel
Not stated
Double-blind, double-dummy (patients in dipyrone groups received 3 placebo doses per day to preserve blinding)



Chary 1994

95052963
Controlled-release codeine (Codeine contin, 100 mg, 200 mg, or 300 mg) every 12 hrs

vs. acetaminophen plus codeine (600 mg +/ 60 mg) every 6 hrs.

Study duration = 4 days.
4
Parallel
Not stated
Double-blind, double-dummy



Dellemijn 1994 95092369
Oral naproxen (500 mg tid) 

vs. controlled-release morphine (MS Contin, 30 mg bid).

Study duration = 14 days, 7 days per arm.
2
Crossover
Not stated
Double-blind, double-dummy (placebo tablets given to maintain dual dosing schedules)



Bosek 1994 

95161866
Intravenous ketorolac 5 mg/ml 

vs. morphine 1mg/ml, both given as 1 ml bolus on demand using patient-controlled analgesia devices.

Study duration = 48 hrs, following initial control of pain in Post Anesthesia Care Unit (PACU).
2
Parallel
Not stated
Double-blind



Minotti 1998 

98179049
Oral diclofenac (50 mg, qid) 

vs. diclofenac with codeine (50 + 40 mg, qid)

vs. diclofenac (50 mg qid) with imipramine (10 mg, for age > 65 or 25 mg, for age < 65, tid)

Study duration = 7 days.
3
Parallel
Not stated
Double-blind
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Author year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Moertel 1974 74251095
100
Not stated
Not stated
"Assumed to be related to intra-abdominal, retroperitoneal, pelvic or osseous malignant tumors"; mild to moderate.
Not stated 
Not stated
Unresectablecancer



Martino 1976 77208209
36,

12 subjects per 3-drug trial (each patient exposed to all 3 treatments within each trial). 
55.4±1.8 (63.8%)
Lung 8/36

Uterus 3/36

Lymphoma/leukemia 3/36

"Bone metastases" 4/36

Oropharyngeal  4/36

Breast 5/36

Rectum 4/36

Testicle 2/36

Other 3/36
Severe to very severe.
Not stated
Not stated
Cancer/ metastases



Stambaugh 1980 80204844
40 (37) single-dose study 170 repeated-dose study
64

(54%)

single-dose study and ~59 (35.2%) repeated-dose study
Breast 61/170

GI 24/170

Lung 18/170

Gynecological 9/170

Hematopoietic 12/170 

Other 46/170  

[data from repeated-dose study]
Moderate to extremely severe for single-dose study, mild to severe for repeated-dose study. Mean baseline pain intensity score in single-dose study = 3 on a 5-point (0–4) scale and  2.07 in repeated-dose study
Not stated
Not stated
Cancer / metastases



Stambaugh 1980

Cur Ther Res
31
63 (44–82)

(48%)
Not stated (39% had bone metastases). “None was terminal; all had adequate renal and hepatic function.”
2.6 to 2.8 on a 5-point (0–4) descriptive scale
Not stated
Not stated
Cancer



continued

Evidence Table 3 – NSAID vs. Opioid (( NSAID): Randomized Controlled Trials in Cancer Pain (Part B)










Author year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Stambaugh 1981 82143186
40

(37)
63 (36–87)

(50%)
"Advanced malignancy either primary or metastatic to head and neck, thorax, abdomen, lower back, pelvis and extremities"
"Moderate to extremely severe chronic pain"
Not stated
“Chronic”
Cancer/ metastases



Stambaugh 1982a

Cur Ther Res
29

(20)
65.2 (45–86)

(Not stated)
“Diverse” primary sites of cancer. Bone most common metastatic site in patients reporting pain in back and extremities.
2.29 to 2.49 on a 0 to 4 descriptive scale
“Chronic”
Not stated
Metastatic cancer



Stambaugh 1982b

Cur Ther Res
45

(40)
Not stated
Not stated
2.75 to 2.80 on a 0 to 4 descriptive scale
Not stated 
Not stated
Cancer



Stambaugh 1983

84129666
30
58 (45–80)

(Not stated)
Not stated
3.4 to 3.7 (scale not stated)
Not stated
“Chronic”
Cancer



Ferrer-Brechner 1984

84277729
30

(28)
31–74 
83% stage IV and 63% had > 3 sites of metastasis
“Moderate to severe”
Not stated
Not stated
Cancer
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Author year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Tonachella 1985 Cur Ther Res
20

(16)
60.1(±9) (90%)
Not stated
“Moderate to severe”
Bone pain prevalence 20% and 50% in pentazocine-diclofenac and diclofenac-pentazocine treatment sequence groups, respectively.
Not stated
Metastatic or nonmetastatic cancer/



Stambaugh 1987a

 88059744
43 

(40)
62 (19–84) (44%) 
Not stated
Moderate to severe
Not stated
0–24 months (mean, 2 months)
"Attributable to primary or metastatic malignancy"



Stambaugh 1988b

 89063812
64 

(30)
18 – 80
Not stated
2 moderate, 13 severe in ibuprofen group; 6 moderate, 9 severe in placebo group
Bone pain due to metastatic cancer
“Chronic”
Bone metastases
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Author year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Sunshine 1988 89214773
123

(all)
Not stated
Not stated
Moderate to severe (2 to 3 respectively on a 0—3 scale
Not stated
Not stated
Cancer



Stambaugh 1988a

89214771
160

(not provided)
61.7 (±10.1) (57%)
Not stated
Moderate to severe (2 to 3 respectively), for all patients, mean values in treatment groups 2.3–2.4 (no SD reported for baseline pain intensity)
Not stated
Not stated
“Primary or metastatic cancer” 



Puglisi 1989 Cur Ther Res
45

(40)
61.2 (±8.1)

(34–79)

(73.3%)
Not stated
>40 mm (VAS 0–100 mm)
Localization of pain:

Chest 24/45         Lower limbs 8/45  Breast 3/45

Upper limbs 7/45

Spinal column 3/45
5.3±4.2 days
“Bone metastases and infiltration or compression of the nervous structures” 



Minotti 1989     89144649
99 (only 26 of 99 completed all 10 days)
60±10 (all 3 groups pooled)   (63%)
Lung 33%

Breast 20%

Gastrointestinal 14%   Metastases in 85%, half of these to bone.
Moderate to severe (>40 mm on a 100 mm VAS) on 2 occasions. Pooled for 3 groups intensity was 60±10.
Not stated
Not stated
Not stated
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Author year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Carlson 1990 90318896
75 (70 for efficacy, 74 for safety)
62 (30–88) (75%)
“19 types” (no specifics): most common were genitourinary, lung, breast, gastrointestinal
Moderate to severe
Not stated
At least 1 week
Bone metastases 60%

Direct tumor infiltration 21% 

Postsurgical 13%

Post -chemo/radiotherapy 5%



Estape 1990        91032539
40 (40)
52 (34–71)

(50%)
Not stated
Moderate to extreme pain; mean pain score at baseline: ~3.2 on a 0 to 4 scale (from graph)
Not stated
Not stated
60% had bone metastases



Bjorkman 1993    93170354
16 (15)
63.0±11.3 (44–78)  (50%)
Pulmonary (various) 75% 

Mesothelioma 12%.
Severe, patients already on morphine preenrollment. Average VAS score (0–100 scale) was 36.5±7.3 during PCA morphine run-in period
Mostly somatic
Not stated, but prestudy mean duration of morphine therapy was 7 days (range 1–318).
“Bone metastases or skeletal involvement” in 11 of 16 patients.



Staquet 1993

Cur Ther Res
90 (88)
64±10 for all groups pooled

(66%)
Lung 24%

Breast 19%

Head/neck 13%

Unknown primary 

 13%

Prostate 10%

Other 22%
60% “moderate”

40% “severe”
Not stated
Not stated
Cancer: 31 of 88 patients had bone metastases
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Author year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Rodriguez 1994 94361852
179 

(121)
60±10 for all groups pooled            (69%)
Lung 28/121

Breast 10/121

Bowel 11/121

Mouth 10/121

Larynx 7/121

Bladder 7/121

Endometrium 7/121 & others
Mean 83 on 0–100 VAS
“Visceral and somatic pain present in most patients”
Not stated
Cancer



Chary 1994  95052963
24
65.1(13.5 (63%)
Lung 6/24

Breast 5/24

Colorectal 6/24

Prostate 4/24

Others 3/24
Moderate to severe. Mean 59.7±14.5 on 0–100 VAS
Not stated
Not stated
Not stated



Dellemijn 1994 95092369
20

(16)
42–81 (50%)
Breast 7/20

Rectal 3/20 

Lung 3/20

Others 7/20
82 on an VAS scale of 0–100 points
Neuropathic pain only
Less than 4 weeks in duration
Tumor involvement of nerve root or lumbar or brachial plexus



Bosek 1994 95161866
92

(70)
60±15 for both groups pooled (ketorolac group 8 years older than morphine group)           (69%)
Abdominal or 

soft tissue operations
Not stated
Acute postoperative pain
Not applicable
Postoperative pain in cancer patients
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Author year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of pain2



Minotti 1998 98179049
184

(180)
61±10 for all 3 groups pooled (65%)
Nonreported
Moderate to severe pain (at least 40 mm on a 100 mm VAS)
Nociceptive        somatic 116/184, nociceptive visceral 23/184, neuropathic 45/184
At least 10 days
Moderate or severe pain due to cancer
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Author year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments









Moertel 1974 74251095
History of an allergic reaction to any of the study medications
Patients were not allowed any other analgesics, narcotics, sedatives, stimulants, antiemetics, antidepressants, tranquilizers, or alcoholic beverages during the study.
Patients were asked to record the time of administration, the time of onset of definite pain relief, and the time when pain returned. Patients recorded what percentage of pain was gone at the time of maximum pain relief.
No scale was used. The subjective maximum percentage of pain relief was reported by each patient, proportion of patients with > 50% pain relief also calculated. Relative efficacy of each drug preparation ranked by each patient.
Aspirin was superior to placebo. Aspirin plus codeine, pentazocine, or oxycodone were superior to aspirin alone.
Preliminary statistical analysis excluded drug sequence effects.



Martino 1976 77208209
Not stated
No other treatment that could interfere with the results of the trials was given. No other exclusion criteria were stated.
Pain intensity and relief. Side effects.
5-point descriptive scale for pain intensity: 0, no pain; 1, mild pain; 2, moderate pain; 3, severe pain; 4, very severe pain. Pain relief data not presented
Indoprofen (600 mg) was significantly more active than aspirin (600 mg); both were more effective than placebo. 
It is unclear whether this is one or three studies.
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Author year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Stambaugh 1980 80204844
Not stated for single-dose study. For repeated-dose study, patients on chemotherapy with unstable hematological status were excluded as were those "taking narcotic drugs in doses greater than usual recommended dose."
In single-dose study conventional analgesics given for inadequate pain relief after 2 hrs. Not specified in multidose study.
For single-dose study: pain intensity, pain relief, and derived variables SPID and TOTPAR (sum of pain intensity difference and sum pain relief, respectively). Not specifically stated for repeat dose study. Adverse reactions.
Pain intensity on a 5-point descriptive scale: none, mild, moderate, severe, or extremely severe, and pain relief on a 3-point scale (a little, some, a lot).
Pain intensity decline after all 3 pentazocine doses not statistically distinguishable but that of highest pentazocine dose "around that of 100 mg indoprofen by mouth." Single-dose study: no significant difference in any of the derived variables (SPID, TOTPAR, etc.) between zomepirac and oxycodone + APC. Repeat dose study oxycodone +APC was superior to both doses of zomepirac in pain relief and acceptability.
Oxycodone + APC=Percocet. Contains aspirin 224 mg, phenacetin 162 mg, caffeine 32 mg, oxycodone HCL 4.5 mg, oxycodone terephthalate 0.38 mg.



Stambaugh 1980

Cur Ther Res
Addicted or not responsive to narcotics; receiving any agent that might confound assessment of analgesia; test preparation "contraindicated for any reason”
“Alternate analgesic therapy” if pain not relieved in 2 hrs. 
Pain intensity, pain relief, global evaluation, adverse reactions
Pain: 5-point (0–4) descriptive scale. TOTPAR, SPID, peak pain intensity difference and peak pain relief.

Global evaluation: 1 (poor) to 5 (excellent)
Tylox ® and Percodan ® were equally effective and significantly more effective than placebo. Few, minor adverse reactions.
18 investigators in repeated-dose study.
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Rescue medication 
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Outcomes
Comments



Stambaugh 1981

82143186
Not stated
“Conventional analgesic medication” if study medication did not provide sufficient pain relief within 2 hrs.
Pain relief, pain intensity, global evaluation, side effects.
5-point (0–4) descriptive scales for pain relief and pain intensity. Curvilinear visual analog scale for pain intensity. Summed pain intensity, pain relief, peak pain intensity difference, peak pain relief. 
All assessments demonstrated that zomepirac provided greater analgesia than oxycodone with APC, but no difference was significant. Zomepirac was consistently, significantly superior to placebo at all time points, while oxycodone with APC was superior to placebo between 1 and 3 hrs only.
32 White, 5 Black subjects.



Stambaugh 1982a

Cur Ther Res
Drug tolerance or addiction; hypersensitivity or contraindications to use of study drug
“An alternate analgesic”
Pain intensity, pain relief, global evaluation, side effects.
5-point descriptive scales for pain intensity (0–4), and pain relief (0–4), and global evaluation (1–5). Summed pain intensity, pain relief, peak pain intensity difference, peak pain relief.
Butorphanol alone and acetaminophen alone each provided slightly and insignificantly better pain relief than placebo. Combination of butorphanol and acetaminophen was significantly better than placebo or butorphanol alone for 6 hrs of observation.
Sedation in 20% of patients given butorphanol alone or with acetaminophen.



Stambaugh 1982b

Cur Ther Res
Compromised hepatic or renal function; history of ulcers; analgesic sensitivity; age < 18 years
Not stated, but “subjects could withdraw from the study at any time.”
Pain relief, pain intensity, global evaluation, side effects.
5-point descriptive scales for pain intensity (0–4), pain relief (0–4), global evaluation (1–5). Summed pain intensity, pain relief, peak pain intensity difference, peak pain relief.
100 mg and 200 mg doses of zomepirac were equivalent. Zomepirac was more effective than morphine 4 mg and equivalent to morphine 8 mg.
Equivalent results for all 3 levels of baseline pain (moderate, moderate-severe, and extremely severe). Similar adverse effect profile except that lethargy more common after morphine.
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Outcomes assessed 
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Stambaugh 1983

84129666
Severe hepatic, renal or cardiac disease; decompensated diabetes; advanced pulmonary disease; chronic barbiturates or other known enzyme inducers; monoamine oxidase inhibitor therapy
Not stated
Pain intensity, pain relief, global acceptability, side effects.
Pain intensity: curvilinear VAS (scale not stated)

Pain relief: not stated but graphs show 0–4

Acceptability: verbal scale from poor to excellent
Meperidine and hydroxyzine equally effective during first 2 hrs. Hydroxyzine provided pain relief for 6 hrs but effectiveness of meperidine began to wane after 2 hrs. Hydroxyzine significantly more effective than placebo over the 6 hrs studied. Meperidine more effective than placebo only for first 3 to 5 hrs. Combination meperidine and hydroxyzine produced additive analgesia only during the first 2 hrs.
“Addition of meperidine to hydroxyzine does not justify the added toxicity of the narcotic.” Pharmacokinetic studies suggested threshold serum levels of 0.10 mg/ml and 60 ng/ml for analgesia from meperidine and hydroxyzine, respectively.



Ferrer-Brechner 1984

84277729
Intolerance to methadone or NSAID
Not stated
Pain intensity, pain relief, side effects.
Visual analog mood scale 16 cm, multiple pain ratings: severity, descriptive
Addition of ibuprofen increase analgesia after a single dose, without increasing side effects or changing mood levels
1-day crossover periods weaken the validity of the results
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Tonachella 1985 Cur Ther Res
Not stated
Not stated
Pain intensity (with duration), pain relief by patient, and global evaluation of analgesic efficacy (by physician).
Integrated pain score based on intensity and duration: 1=pain absent, 12=continuous and severe pain. Pain relief and global analgesic efficacy assessed according to a 4-point scale.
Each drug significantly reduced pain intensity  baseline (p<0.01). There was a significantly greater reduction of pain in the diclofenac periods compared with pentazocine periods (p < 0.047).
Recommend reclassification of injectable NSAIDs such as diclofenac and indomethacin from "mild" to "potent" analgesics since their efficacy "is similar to or better than that of weak narcotics"



Stambaugh 1987a

 88059744
Significant hepatic, renal, or cardiac disease, active peptic ulcer. "Tranquilizers, analgesic, or anti-inflammatory agents" withheld for 6 hrs after, and 4 hrs before, medication.

Pain relief, pain intensity, global evaluation, side effects
6-point pain relief scale, 100 mm VAS pain intensity scale, 4-point global evaluation
Ciramadol 30 mg and codeine 60 mg provide equally superior analgesic efficacy to placebo; ciramadol 90 mg was superior to both other active treatments.
Ciramadol is an opioid agonistis-antagonist  
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Stambaugh 1988b 

89063812
Recent or concurrent gastric disease, drug allergies to oxycodone, acetaminophen, or NSAIDs, or medically unstable
"Alternate parenteral analgesic," but patients dropped from the study if > 1 dose required in 24 hrs.
Pain relief, side effects, oxycodone acetaminophen intake, subjects and investigator global evaluations, adverse effects.
Global rating 1–5: 1 (excellent), 5 (poor).
Ibuprofen reduced the need for oxycodone / acetaminophen. 5 days required for maximal dose-reduction effect.
88% of patients were White, 12% Black. Outcome scales poorly described. Two and 3 black patients in ibuprofen and placebo groups, respectively. "Because of delayed [dose-sparing ibuprofen] effect, it would appear that repeat dose studies of NSAIDs are necessary to yield more complete efficacy information that cannot be obtained from single dose data…and provide [more useful] toxicity information."



Sunshine 1988 89214773
" Allergic sensitivities to any of the study medications; any complicating illness; history of drug abuse” (criteria refer globally to 5 single-dose studies reported in 1 paper, of which 1 study examined "chronic cancer pain").
Not stated
Pain relief, pain intensity, global evaluation, side effects.
Pain intensity = 0–3,              pain relief = 0–4 (0 = none, 1 = a little, 2 = some, 3 = a lot, 4 = complete). Derived measures: PID, SPID, or TOTPAR
No significant differences were observed between morphine (either dose) and ketoprofen (either dose). Pooled ketoprofen results superior to pooled morphine results.
Study was terminated due to poor patient enrollment. Authors state that these results "do not permit a reliable estimate of relative potency, but suggest that ketoprofen is superior to morphine at the doses studied." Four other single-dose studies in postpartum and postoperative pain reported in same paper.
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Stambaugh 1988a

89214771
Pregnant, breast feeding; hypersensitivity to salicylates; NSAIDs or opiates; serious cardiac, liver, or renal impairment; history of alcohol or drug abuse; receiving radiotherapy at the pain site
“Remedication” presumably but not explicitly with another dose of test drug. Those remedicating within first hour of receiving test drug were replaced; those doing so afterward were assigned their baseline pain intensity score and “no relief” for remaining evaluations.
Pain relief, pain intensity, onset of pain relief, time to peak relief, time to remedication, global evaluations of the drug (by patients) and patient response (by observer), adverse events.
Pain intensity = 0–3,

pain relief = 0–4, reduction of baseline pain (0=0%, 1=25%, 2=50%, 3=75%,4=100%). Measures of analgesia derived from pain scores = PID, SPID, peak PID, TOTPAR, time to remedication, 3-point patient response (poor, fair, good) category.
No significant differences were observed among active treatments for any of the derived parameters. Proportion of patients requiring rescue analgenics greatest for both ketoprofen groups, but aspirin + codeine group not significantly different from placebo. 
Ketoprofen as effective as aspirin plus codeine.



Puglisi 1989

Cur Ther Res
Pain associated with cancer therapy (surgery, chemotherapy, radiation); chronic pain existing before the diagnosis of cancer; peptic ulcer; ulcerative colitis or other relevant gastroenteropathies; severe hepatic, renal, cardiac, respiratory failure; hypertension; hypersensitivity to NSAIDs; NSAID administration during previous 3 days.
"A second administration of the same drug" was offered “if pain did not decrease satisfactorily within 2 hrs," and pain intensity then assessed for another 2-hour period.
Pain relief, side effects, treatment efficacy by investigator, patient satisfaction
VAS (0–100 mm) pain intensity
Investigator and patient global evaluations favored the two active treatments. No difference was observed between the two active treatments, but both decreased pain intensity significantly more than placebo.
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Minotti 1989     89144649
Abnormal liver or renal function; history of peptic ulcer or gastrointestinal bleeding; impaired cerebral function; totally bedridden; concurrent chemo- or radiotherapy; concurrent treatment with antidepressants, anti-inflammatory agents, "or other drugs able to influence analgesia."
“Failures in diclofenac or nefopam groups treated " under open conditions with aspirin + codeine if they "had not responded to therapy within 2 days."
Pain relief, side effects, investigator's global rating, pre- and poststudy blood count, platelet count, serum creatinine, duration of patient’s participation in study.
VAS (0–100 mm) for pain intensity, 4-point (1–4) descriptive scale for global efficacy.
Mean time in the study was 4.65 out of intended 10 days, due to inefficacy and side effects. Nefopam-treated patients left study earlier. 3 regimens have similar efficacy, but diclofenac may have a slightly better safety profile.
Only 26% of patients completed treatment.



Carlson 1990 90318896
Mild pain; <18 years old; opioid intake within 4–6 hrs of study initiation; concomitant treatment with potentially confounding medications (e.g., benzodiazepines); known coagulopathy; pregnant or nursing; medical condition that might interfere with absorption or metabolism of study medication.
Not permitted (once randomized to first two arms).
Pain intensity, adverse events, patient global evaluation of medication.
4-point pain intensity scale (0–3), SPID, TOTPAR.
Both active treatments were superior to placebo and equally effective in singe-dose phase of trial. Acetaminophen plus codeine provided slightly superior pain relief than ketorolac, and was associated with fewer side effects in multidose phase.
Trial carried out across 9 institutions.
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Estape 1990        91032539
Impaired brain, liver, kidney, heart, or lung function; abnormal endocrine function; gastric or duodenal ulcer; history of asthma, allergy to NSAIDs; hypersensitivity to pentazocine; addiction to alcohol or other drugs; pregnant or nursing.
Acetaminophen (paracetamol, 500–1000 mg) available but not within the first 2 hrs of the initial dose of the study medication.
Pain intensity, pain relief, global ratings by patients and investigators, adverse reactions.
5-point scales for pain severity and pain relief (0–4). 
No differences between the two groups with respect to pain severity, pain relief rescue medication. More patients withdrew from the pentazocine group than from the other group, mainly due to nausea and/or vomiting.




Bjorkman 1993    93170354
Uncooperative; unstable or progressive cancer pain; asthma; intolerance to morphine or NSAIDs; active ulcer disease; anticoagulant therapy
Not stated
Pain relief, morphine consumption, side effects
VAS 0–100 mm
Mean response to addition of diclofenac appeared greater (41.4%) in 4 patients without bone metastasis than in 11 patients with bone metastasis (18.6%). Diclofenac lowered daily morphine requirement by 10%, while also decreasing pain intensity by 26%. The former effect reached statistical significance (p > 0.01) while the latter did not (p = 0.09 vs. placebo).
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Author year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Staquet 1993

Cur Ther Res
Age < 18 or > 80; pregnant or nursing; aspirin allergy; addiction to alcohol or other drugs; unable or unwilling to cooperate.
“Rescue analgesics,” otherwise unspecified.
Pain intensity, pain relief, patient and observer global evaluation, side effects
5-point (0–4) scales for pain intensity and pain relief; 4-point (0–3) scales for global evaluation, SPID.
All three treatments equally effective, with peak effectiveness 3 hrs after administration.
Placebo control not allowed by hospital's ethical committee. Patient sample heterogeneous and study power low (0.36).



Rodriguez 1994 94361852
Age < 18; other causes of pain; gastric disorders; inadequate mental status for analgesic efficacy evaluation; concurrent adjuvant, radio- or chemotherapy; brain or liver metastases; hypersensitivity to study medications; severe underlying disease; pregnancy.
Acetaminophen (paracetamol 300 mg) plus codeine 15 mg
Pain intensity and relief, side effects
VAS (0–100 mm) 
Dipyrone 2 gm q8h is comparable to morphine 10 mg q4h. A lesser effect was found for dipyrone 1gm q8h. Dipyrone appears to be better tolerated.




Chary 1994  95052963
Not stated
Not stated
Pain intensity, pain relief, side effects.
10 cm VAS, 5-point ordinal scales for pain intensity and pain relief. 3-point scale for “the extent to which medication bothered them” and 4-point scale for each of 9 specific adverse events. SPID, TOTPAR.
200 mg and 300 mg doses of controlled-release codeine were most efficacious. By interpolation, 150 mg dose of controlled-release codeine q12h approximately equivalent, in terms of efficacy and side effects, to acetaminophen plus codeine (600 mg + 60 mg), q4–6 hour.
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Author year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Dellemijn 1994 95092369
Intolerance to NSAIDs or morphine; history of peptic ulcer; use of corticosteroids or anticoagulants; diabetes mellitus; active or recent hormone, chemo-, or radiotherapy.
Acetaminophen (paracetamol) 500 mg up to 8 times per day for pain. Also given domperidone 60 mg suppositories up to 4 times per day for nausea, and sachets of psyllium seeds for constipation.
Pain intensity relief; and of rescue medications; side effects; overall evaluation; use of acetaminophen, domperidone and psyllium; preference between drugs.
VAS 0–100 mm for pain intensity, 6-point (0–5) scale for pain relief, 4-point severity scale for side effects.
Pain reduction and rescue acetaminophen intake after 1 week of naproxen, but not controlled-release morphine, significantly less than baseline. One patient developed renal failure on naproxen.
Well-characterized neuropathic pain. Data support the concept of a nociceptive component in malignant nerve pain responding to both NSAIDs and opioids, favoring their coadministration. 



Bosek 1994 95161866
History of peptic ulcer disease; bleeding problems; impaired kidney function; intolerance to study medications; already receiving narcotics or NSAIDs.
Intramuscular  morphine (0.1 mg/kg) offered q6h 
Pain relief, side effects, amounts of study medication and supplemental morphine used.
VAS (0–100 mm) for pain and sedation 
Comparable pain scores between both groups. Ketorolac supplemented with morphine associated with lower incidence of nausea, vomiting, and pruritus than morphine alone.
"Some patients received up to 100 mg loading dose" of ketorolac in PACU, but "no adverse reactions were observed."
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Author year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Minotti 1998 98179049
History of active peptic ulcer disease; concurrent analgesics, corticosteroids, or psychotropic drugs; cardiovascular diseases, chemotherapy, or radiotherapy within prior 20 days; impaired renal or hepatic function or depressed platelet count; epilepsy; glaucoma; prostatic hypertrophy.
Not stated. However, patients failing to achieve 50% pain reduction or VAS pain intensity < 40 on 0–100 scale by day 4 were termed "nonresponders," dropped from the trial, and given "more appropriate analgesic therapy."
Pain intensity and relief, depression severity, investigator global evaluation of efficacy and tolerability.
Pain intensity VAS (0–100 mm). 4-point global evaluation scale (1 = satisfactory, 2 = moderate, 3 = good, 4 = excellent) Hamilton depression rating scale
Short-term administration of imipramine or codeine provided equivalent analgesia to diclofenac alone. Depression severity not different between treatment groups "at the end"; unclear if poststudy values differed from prestudy.
Suggested that the WHO second analgesic step is less optimal than adding a "strong" opioid when pain is no longer relieved with NSAIDs. However, relatively low dose of codeine was used in this study, which also lacked sensitivity because all 3 groups improved.



Abbreviations: q x hr=every x hrs. qid=four times per day. tid=three times per day. 
1 Neuropathic, somatic, or visceral.

2 Cancer, sequel of treatment, or procedure related.
Evidence Table 4 – Opioid vs. Opioid: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year, identifier


Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 








Twycross 1976  77185960
Oral morphine vs. oral diamorphine "equivalent."

Study duration = 2 weeks, 1 week for dosage stabilization and 2 days testing of each drug in the second week. Two-day tests separated by 1 day.
2
Crossover
Not stated
Not stated

Staquet 1980     80156120
Ciramadol (opioid agonist-antagonist, 20 mg or 60 mg) vs. placebo orally


3
Parallel
Not stated
Double-blind

Ventafridda 1983  83256803
Buprenorphine 0.2–0.4 mg sublingual q6–8h

vs. 

pentazocine 50–100 mg orally q6–8h 

Study duration = 2 weeks, 1 week per drug.
2
Crossover

(two 7-day periods

but no washout period)
Not stated
Not stated

Ventafridda 1986  87059284
Oral morphine 

vs. 

oral methadone. 

Study duration = 14 days.
2
Parallel
Not stated
Not stated

Pasqualucci 1987 87288547
Single doses of epidural buprenorphine (0.3 mg) 

vs. 

epidural morphine (3 mg), studied for 18 hrs after a single dose
2
Parallel
Not stated
Not stated
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Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
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Stambaugh 1987b 87274551
Intramuscular dezocine (10 mg)

vs. 

butorphanol (2 mg)

vs. 

placebo (single and repeated doses). 

Study duration = one dose, then 7 days.
3
Parallel
Numeric randomization schedule using a Latin-square design
Double-blind

Hanks 1987   88021688
Controlled-release morphine (MS Contin) q12h 

vs. 

oral morphine solution q4h. 

Study duration = 4 days, 2 days per arm, after at least 7 days stabilization on oral morphine solution.
2
Crossover
Not stated
Double-blind, double-dummy

Bruera 1988     88317010
Patient-controlled subcutaneous hydromorphone 

vs. 

continuous subcutaneous infusion. 

Study duration = 6 days, 3 days per arm.
2
Crossover

(3-day period)
Not stated
Open

Thirlwell 1989  89248820
Controlled-release morphine (MS Contin) q12h 

vs. 

oral morphine solution q4h. 

Study duration = 10 days, 5 days per arm.
2
Crossover
Not stated
Double-blind, double-dummy
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Treatment(s) studied, dose, route
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Study design

(crossover, cohort, etc)
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Portenoy 1989  89248821
One controlled-release (MS Contin) tablet 100 mg 

vs. 

three 30 mg controlled-release (MS Contin) tablets q12h x 3 days, after 1-day stabilization period on immediate-release oral morphine (20 mg q4h)
2
Parallel
Not stated
Double-blind

Goughnour 1989  89248823
Controlled-release morphine (MS Contin, q12h) 

vs. 

oral morphine solution q4hr. 

Study duration = 20 days, 10 days per arm.
2
Crossover
Not stated
Double-blind, double-dummy

Grochow 1989  89385650
Intravenous morphine 

vs. 

intravenous methadone, both given via patient-controlled analgesia device. One-eighth of the total opioid requirement given by patient-controlled analgesia every 15 min.

Study duration = 5–6 days per arm.
2
Parallel
Not stated
Double-blind

Ferrell 1989  89331294
Short-acting analgesics

vs. controlled-release morphine (MS Contin)

(no dosage information)
2 concurrently randomized plus a third historical control group (equal numbers in all three groups)
Parallel
Not stated
Not stated
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(crossover, cohort, etc)
Method of Randomization
Blinding 








Ventafridda 1989 89381485
Controlled-release morphine (MS Contin) tablets 

vs. 

oral morphine solution 

(dosing not stated). 

Study duration = 14 days.
2
Parallel
Not stated
Not stated

Hoskin 1989  90087279
Studied whether a loading dose is required when oral aqueous morphine is changed to controlled-release morphine tablets (MST Continus).

Study duration--12 hrs after active or placebo "loading dose."
2
Parallel
Randomization code kept in pharmacy
Double-blind

Kalso 1990     90263355
Morphine 

vs. 

oxycodone intravenously via patient-controlled analgesia, then in oral formulations. 

Study duration = 8 days, 2 days in each arm for dosage titration via intravenous patient-controlled and then oral therapy.
2
Crossover
Not stated
Double-blind

Gourlay 1991  92107537
Intermittent bolus doses of morphine 

vs. 

continuous infusion, both administered epidurally.

Study duration = 140 (range 28–378) days for bolus doses, 164 (range 6–537) days for continuous infusion.
2
Parallel
Not stated
Not blinded
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Moulin 1991    91124974
Continuous subcutaneous 

vs. 

intravenous infusion of hydromorphone. 

Study duration = 4 days; 48 hrs per arm, after dose titration and optimization. 
2
Crossover
Not stated
Double-blind, double-dummy (two infusion pumps)

Hill 1992        93026543
Alfentanil 

vs. 

morphine by pharmacokinetically based patient-controlled intravenous infusion system. Study duration = 4 -14  days.
2
Parallel
Not stated
Single (patient) blind

Wilkinson 1992 93099680
Rectal 

vs. 

oral administration sustained-release morphine. 

Study duration = 4 days, 2 days per arm.
2
Crossover
Not stated
Open

Boureau 1992 93132421
Controlled-release morphine suspension 

vs.

controlled-released morphine tablets, each given q12h

Study duration = 14 days, 7 days per arm.
2
Multicenter, crossover
4-patient block randomization
Double-blind, double-dummy

Deschamps 1992 93132420
Immediate-release morphine sulfate solution (q4h)

vs. 

controlled-release morphine (q12h). 

Study duration = 14 days, 7 days per arm.
2
Crossover
Randomization table (by pharmaceutical company)
Double-blind, double-dummy
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Walsh 1992     98358029
Oral morphine sulfate sustained-release tablets (q2h)

vs.

oral immediate-release morphine sulfate solution (q4h). 

Study duration = 6 days, 1 day to convert from prior regimen and stabilize on immediate-release morphine, 2 days for first arm, 3 days for second arm.
2
Crossover
Random number table (by pharmacist)
Double-blind, double-dummy

Finn 1993      93253444
Oral morphine sulfate sustained-release tablets (q2h)

vs.

oral immediate-release morphine sulfate solution (q4h). 

Study duration = 6 days, 1 day to convert from prior regimen and stabilize on immediate-release morphine, 2 days for first arm, 3 days for second arm.
2
Crossover
Randomization schedule provided to responsible pharmacist at each of the 3 study sites
Double-blind, double-dummy

Panich 1993    95096729
Oral morphine slow-release tablet (MST, 10 or 30 mg q12h)

vs.

oral morphine sulfate solution (MSS, 5–10 mg q4h titrated upward to 7-day, table dosage. 

Study duration = 7 days per arm.
2
Crossover
Not stated
Blind (blinded single pair assessment by pair clinic nurse)

Wilder-Smith 1994

94242672
Oral tramadol (50 mg starting dose) 

vs.

oral morphine (16 mg starting dose) every 4 hrs, with upward titration based on breakthrough medication requirement. Each drug dose formulated as 20 drops of identical solution. 

Study duration = 8 days, 4 per arm
2
Crossover
Not stated
Double-blind
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Treatment(s) studied, dose, route
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Cherny 1994      94247657
Single intraventricular injections of morphine (8 and 16 mg) or heroin (4 or 8 mg), single oral doses, heroin (20 or 40 mg), "and/or single doses of another study drug"
6
Combined retrospective analysis of three unpublished and one partially reported twin crossover, two-dosage analgesic trials conducted in 1978–1982.
Not stated
No

Hays 1994         94363641
Immediate-release hydromorphone q4h 

vs. 

controlled-release hydromorphone q12h. 

Study duration = 14 days, 7 days per arm
2
Crossover, after 3-day stabilization on immediate-release hydromorphone.
Not stated
Double-blind, double-dummy

DeConno 1995    95222298
Oral 

vs. 

rectal (microenema) morphine, 10 mg. 

Study duration = 4 days, 2 days per arm.
2
Crossover
Not stated
Double-blind, double-dummy

Bruera 1995       95271279
Controlled-release morphine suppository (MS-CRS every 12 hrs)

vs. 

subcutaneous morphine every 4 hrs. 

Study duration = 8 days

(crossover on day 5)
2
Crossover
Not stated
Double-blind, double-dummy

Mignault 1995   96045260
Oral controlled-release morphine, (MS Contin) q8h 

vs. 

q12h. 

Study duration = 5 days per arm.
2
Crossover
Not stated
Double-blind

Dhaliwal 1995   96135506
Oral controlled-release codeine (q12hr)

vs. 

placebo, 7 days per arm.
2
Crossover
Not stated
Double-blind
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Treatment(s) studied, dose, route
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Bruera 1996      96208853
Oral immediate-release hydromorphone 

vs. 

oral slow-release hydromorphone. 

Study duration = 10 days (crossover on day 6).
2
Crossover
Not stated
Double-blind, double-dummy

Kalso 1996       97109660
Continuous infusion plus patient-controlled morphine by the epidural route

vs. the subcutaneous

route, 48 hrs per arm
2
Crossover
Not stated
Double-blind

Ahmedzai 1997 97328940
Transdermal fentanyl every 3 days

vs. 

oral controlled-release morphine (MST, q12h), for 15 days per arm
2
Crossover
Not stated
Open label

Broomhead 1997 97405392
Controlled-release morphine capsules (Kadian/Kapanol q12hr or q24hr) or controlled-release tablets (MS Contin, q12hr) 

or placebo. 

Study duration = 7 days.                
4
Parallel
Not stated
Double-blind, double-dummy

Heiskanen 1997 98074866
Controlled-release oxycodone

vs. 

controlled-release morphine, 

3–6 days per arm.
2
Crossover
Computer-generated randomization
Double-blind, after open-label titration for up to 21 days

O'Brien 1997   98179695
Once-daily controlled-release morphine capsules (MXL 60 mg) 

vs. 

12-hr controlled-release morphine tablets (MST continuous, 30 mg twice daily) 

“at least 5 days” per arm.
2
Crossover
Not stated
Double-blind, double-dummy








continued

Evidence Table 4 – Opioid vs. Opioid: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year, identifier


Treatment(s) studied, dose, route
Number of study arms
Study design
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Farrar 1998 98213107
Oral transmucosal fentanyl citrate (OTFC) (200 mcg to as high as 1600 mcg)

vs.

placebo for 10 breakthrough pain episodes.
2
Parallel
Not stated
Double-blind, placebo-controlled

Wong 1997    97355997
Transdermal fentanyl patch applied to torso  every 3 days 

vs.

Controlled-release oral morphine (MST) q12h, for 14 days.
2
Parallel, after stabilization phase with immediate-release morphine
Not stated
Open label

Babul 1998       98259851
Morphine sulfate controlled-release suppositories (MSC-R) q12h

vs.

Morphine sulfate controlled-release oral tablets (MSC-T) q12h, for 7 days each.
2
Crossover
Not stated
Double-blind, double-dummy

Mercadante 1998  98155409
Dextropropoxyphene (120–240 mg/d) vs. controlled-release morphine (MS Contin,  10mg bid). Patients followed during the first 10 days on opioid therapy and during the last 4 weeks of life.
2
Parallel
Not stated
Not blinded
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Author, year, identifier
Total number  enrolled  (evaluable)


Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2










Twycross 1976  77185960


699 (89)3
66.5 median     (44.7%)
Not stated
Not stated
Not stated
Not stated
Cancer

Staquet 1980     80156120
15

(15)
29–70
Not stated
Moderate to severe pain for the last 3 days (rating on a 4-point scale)
Not stated
Not stated
Cancer

Ventafridda 1983  83256803
86 (60)
 35–79

(70%)
Lung 15

Rectum 11

Breast 9

Others 25
7.2 ( 0.5 (buprenorphine group)

8.1 ( 0.4 (pentazocine group)
Not stated
Not stated
"Neoplastic origin"

Ventafridda 1986  87059284
66 (54)
59.5 

(morphine group) 

(57%)
Head/neck 13  Lung 14     

Breast 10   

Colon 6    

Others 11


Pain requiring strong opioids after NSAID and weak opioid trials
Not stated
Not stated
"Advanced cancer pain"

Pasqualucci 1987 87288547
12
 45–78

(75%)
Lung 8

Others 4
"Severe continuous, nonincident pain (5 cm out of 10 cm VAS pain scale) that did not respond to NSAID”


Not stated
Not stated
"Continuous, nonincident pain"

Stambaugh 1987b 87274551
60
60 

(36–84)  (40%)
Not stated
Moderate 26/60 

Severe 

or "very severe" 34/60 

Visceral 12/60  

Bone 43/60   

Others 5/60
1.9 months (range 1–24 months)
Not stated

Hanks 1987   88021688
27 (18)
70 

(53–82) 

(39%)
Breast 6    

Colon 2

Others 9


"Pain requiring opioids" (but see comments)
Not stated
Not stated
Not stated
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pain severity
Type of pain1 
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Source 

of Pain2










Bruera 1988     88317010
25
No ages specified (83%)
Gastrointestinal 7  Breast 5   

Hematologic 4    

Others 6
"Need for parenteral narcotics"
Visceral 11 

Somatic 7

Neuropathic 4


Not stated
Advanced cancer

Thirlwell 1989  89248820
28 (23)
58 (±12) (57%)
Lung 7 

Colon 3  

Bladder 3  

Others 10
"Requires opioids"
Not stated
Not stated
Not stated

Portenoy 1989  89248821
51 (49)
53

(57%)
"Wide variety of tumor types, …most metastatic"
“Inadequate control of pain on an oral opioid regimen generally used for moderate pain"
Not stated
Not stated
Not stated

Goughnour 1989  89248823
29 (17)
63 (± 17)    (71%)
Not stated
Chronic severe pain
Not stated
"Chronic"
Cancer in 14/17 patients 

Grochow 1989  89385650
23 (18)
53 

(21–74) (50%)
Mixed: breast, cervix, lung, colorectal, others
Intractable cancer pain
Not stated, although site(s) of pain enumerated for each patient 
Not stated
Cancer

Hoskin 1989  90087279
20 (19)
67 

(51–84)

(Not stated)
Mixed: breast (5), lung (5), prostate (2), colorectal (2), others (5)


"Advanced cancer…require morphine"
Not stated
Most patients with <2 weeks on aqueous morphine
Cancer

Kalso 1990     90263355
20
52 

(22–75)  

(45%)
Metastatic cancer from breast (5), pancreas (4), colorectal (3), prostate (1), others (7) 
"Severe cancer pain"
Nerve, visceral, bone, soft tissue
Not stated
Cancer
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Gourlay 1991  92107537
29 (28)
Age not stated (70%)
Not stated
"Optimized oral therapy with opioids and other adjuvant drugs could no longer provide effective analgesia without unacceptable side effects"
Not stated
Not stated
Not stated

Moulin 1991    91124974
20 (15)
61.9 (±11.8) (50%)
Breast 5

Lung 5

Gastrointestinal 4

Uringenital 2

Others 4


"Poorly controlled"
Bone metastases 8

Soft tissue infiltration 8

Brachial plexopathy 2 Subacute bowel obstruction 2
Not stated
Cancer

Hill 1992        93026543
28
34.4 ((8.5) (67% alfentanil) 30.7 ((9.5) (63% morphine)
Various leukemias, mostly chronic myelogenous leukemia, treated with bone marrow transplant
"Typically severe"
Mucositis pain
1–3 weeks of mucositis pain
Following bone marrow transplant

Wilkinson 1992 93099680
11 (10)
median=70

(40–83)

(60%)
Lung 3

Prostate 3

Breast 2

Myeloma 1

Adenoma, unknown 1


Not stated
Not stated
Not stated
Not stated
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Boureau 1992 93132421
52 (44)
61.6 (±11)

(65%)
Ear, nose, throat 

 22/52

Breast 6/52

Gastrointestinal 10/52

Prostate 4/52

Uterus 3/52

Others 7/52
Pain relieved by CRM at a daily dose of less than 400 mg/24hr
Nociceptive ("i.e., tissue lesion-related”)
11.2(14.8 months
Cancer

Deschamps 1992 93132420
20 (12)
57 

(40–72) 

(65%)
All metastatic; 

Lung 10/20

Breast 2/20 Gynecologic 2/20 Prostate 2/20

Others 4/20
Site of pain tabulated for each individual patient "sufficient severity to warrant the use of opioids"
Somatic, visceral
Not reported
Cancer

Walsh 1992     98358029
33 (27)
60.72 (±1.9)         (44.4%)
Genitourinary 8/27

Breast 7/27

Lung 5/27

Colorectal 2/27

Other 5/27
Not reported
Not reported
"Chronic" (no specifics)
Cancer
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Finn 1993      93253444
37 (34)
60 (±2)

(26.5%)
Breast 9/37     

Lung 7/37 

Colorectal 4/37 

Skin 4/37         

Renal 3/37 

Pancreas 2/37 Sarcoma 2/37 

Cervix: all 2/37 

Adrenal 1/37 

Prostate  1/37 

Scrotal 1/37 

Unknown: all 1/37


24.5 ± 2.7 for both groups during baseline day (Day 1)
Not reported
"Chronic" (no specifics)
Cancer

Panich 1993    95096729
73 (49)
53 (±10.3)

43%
Neck 44.9% 

Face 16.3% 

Lower abdomen 10.2%

Buttock 8.2% 

Leg 8.2%  

Back 6.1% 

Perineum 4.1% 

Breast 2%
5.9 ( 1.3 on 0–10 self-report VAS, or 2.4 ( 0.5 on 0–3 nurse rating scale, (same for both groups)
Soft tissue 51.1%  

Soft tissue & nerve 22.4% 

Bone & soft tissue 26.5%
Not reported
Cancer

Wilder-Smith 1994                     94242672
25 (20)
52 (26–74), 57 (31–75) for tramadol/

morphine and morphine/ tramadol groups, respectively. (55%)
Breast 8/20

Lung 6/20

Non-Hodgkin’s 

 lymphoma 2/20

Prostate, colon, stomach, melanoma each 1/20



Neural 15

Visceral 20

Osseous 20

 (more than one type 

 possible per patient)
> 3 months
Cancer
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Cherny 1994      94247657
168 (all) patients who "together received 474 assessable drug administrations"
Median 52 (20–79)               (47.6%)
Lung 26/168  

Breast 25/168

Unknown primary 

 10/168

Sarcoma 8/168

Prostate 8/168

Bladder 8/168

Esophagus 8/168

Other 75/168


"Relatively few" had severe or excruciating pain
Markers of drug administrations:

Nociceptive pain component: 425

Nociceptive pain only: 205

Nociceptive & neuropathic pain: 220

Neuropathic pain only: 49           
Not reported
Cancer

Hays 1994         94363641
48 (44)
57.1(±13.6)           (42%)
Breast 20%

Colorectal 14%

Lung 13%

Urologic 8.8% 

Prostate 6.6%  Leukemia 4.4%

Other 33.2% 
Not reported
Bone or soft tissue 45%

Visceral 16%

Mixed neuropathic 34% Neuropathic 2%  Unknown 2%
Not reported
Cancer

DeConno 1995    95222298
34 (all)
57.12 (±8.8)          (23%)
Lung 38.2%

Breast 26.5%  Prostate 8.8%

Head/neck 2.9%

Other types 23.6% 


Not reported
Somatic 55.9%     Visceral 5.9%     Neuropathic 2.9%     Mixed neuropathic 26.5% 

Somatic+visceral  8.9%
Not reported, though all patients had advanced or metastatic cancer and were treated as first-time outpatients.
Cancer

Bruera 1995       95271279
30 (23)
64.0 (±2)                (56%)
Lung 7/23

Prostate 4/23

Head/neck 4/23

Other 8/23


Not reported
Bone or soft tissue pain 

 32%                             Visceral pain 49%     Neuropathic and non-

neuropathic 14%     Neuropathic 5%
Not reported
Cancer
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Evidence Table 4 – Opioid vs. Opioid: Randomized Controlled Trials in Cancer Pain (Part B)

Author, year, identifier
Total number  enrolled  (evaluable)


Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2










Mignault 1995   96045260
27 (19)
57.2 (±7.5)

(Not stated)
Not reported
“Moderate or severe”
Not reported
Not reported
Cancer










Dhaliwal 1995   96135506
35 (30)
64.4 (±9.8)            (56%)
Not reported
Not reported
Bone pain 60%, soft tissue pain 33%, neuropathic pain 33%, visceral pain 17%, steady pain 53%, incident pain 37%, lancinating pain 10%
Not reported, but prior opioid use averaged 15.4 ± 23.5 months
Cancer










Bruera 1996      96208853
95(75)
62 (±12)                       (48%)
Lung 15/75 

Prostate 17/75

Breast 14/75

Colorectal 9/75

Genitourinary 20/75


No baseline scores provided
Not reported
Not reported
Cancer










Kalso 1996       97109660
10
22–75                       (40%)
Colon/anus 2/10

Breast 3/10

Pancreas 1/10

Kidney 1/10

Other 3/10


Estimated (from figure) 35 at rest, 70 with movement on 0–100 VAS
Neuropathic 7/10         Visceral 1/10          Neuropathic visceral 

 1/10                            Neuropathic & bone 1/10
Not reported
Cancer










Ahmedzai 1997 97328940
202 (trial completed by 50 of 101 in fentanyl/ morphine group, 60 of 101 in morphine/fentanyl group)
61.5 

(18–89)               (55%)
Not reported
No baseline scores provided
Not reported
Not reported
Cancer
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Author, year, identifier
Total number  enrolled  (evaluable)


Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2










Broomhead 1997 97405392
169 (152)
61                             (56%)
Primary or metastatic sites in lung, bone, breast, liver, colon, prostate, and kidney accounted for 75% of cancer sites
No baseline scores provided
Not reported
Not reported
Cancer










Heiskanen 1997 98074866
45 (27)
39–76                       (59%)
Breast 2/27

Rectum 5/27

Esophagus 1/27 

Unknown 2/27

Lung 4/27

Pancreas 4/27    

Prostate 6/27

Kidney 1/27

Pleura 1/27

Ovary 1/27
No baseline scores provided
Not reported
2 weeks – 10 years, 8 months
Cancer










O'Brien 1997   98179695
85 (69 completed both treatment periods)
64.3

(Not stated)
Breast 14/85

Lung 14/85

Prostate 10/85

Colon/rectum 9/85 Ovary 3/85

Spine 3/85

Other 32/85
No baseline pain scores provided
Not reported
Over 5 years: 
 9          1–5 years:
44                   3–12 months: 
24             1–3 months: 
 8 
Cancer

continued
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Author, year, identifier
Total number  enrolled  (evaluable)


Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2










Farrar 1998 98213107
92 (72)
53 (±11)          (45.8%)
Breast 18/72

Lung 14/72

Colon/rectal 11/72    Uterine  6/72

Solid tumor 14/72

Hematologic 1/72

Other 8/72 
“Relatively stable” pain that required at least 60 mg/day morphine or 50 mcg/hr transdermal fentanyl. No other information is provided on baseline pain intensity.
Somatic 38/72         Visceral 22/72               Neuropathic 11/72         Unknown 1/72
Not reported
Cancer (breakthrough pain)










Wong 1997    97355997
47

(40, i.e., 20 per group)
58.2 (±10.4)(MST)       60.7 (±12.8)(TDF)        (72.5%)
Head/neck 9/40 

Liver 6/40

Cervix 5/40

Pancreas 4/40

Lung 3/40

Kidney 3/40

Bladder 3/40 

Other 7/40 
Baseline VAS (0–10 cm): 3.95±0.05 (MST) and 3.85±0.08 (TDF)
Somatic 18 (MST) or 18 (TDF) of 47

Visceral 7 (MST) or 8 (TDF) of 47

Deafferentation 6 (MST) or 7 (TDF) of 47
Group 1                     148 ± 156 days (14–545) 

Group 2                      126 ± 133 days (10–485)   
Directly related to Cancer or 

 treatment 

 40/47       Additional reasons 14/47












Babul 1998       98259851
27 (22)
55.1 (±2.1)        (59%)
Breast 10/22

Lung 7/22

Esophagus 2/22    Pharynx 1/22

Appendix 1/22

Bone 1/22
Not stated, though day 1 (of 7) pain intensity 27.2 (MSC-R) and 21.8 (MSC-T) on 0–100 VAS.
Bone or soft tissue 64%   Visceral 18%               Mixed neuropathic & 

 nonneuropathic 9%            Neuropathic 9%             (according to Edmonton Staging System)
Not reported
Not reported










Mercadante 1998  98155409
32
68 

(47–87) 

 (50%)
Lung 7

Breast 6    Urogenital 6    Gastrointestinal 5   Liver/pancreas 5   Others 3
No longer responsive to nonopioid drugs, pain>4 on 0–10 VAS
Neuropathic in 4 of 16 in dextropropoxyphene group, 5 of 16 in morphine group
Not stated
Not stated
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Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments









Twycross 1976  77185960
Not stated
Both arms were receiving cocaine 10 mg elixir and a phenothiazine (chlorpromazine)
Pain intensity, sleep, appetite, nausea, and mood
VAS (0–100 mm)
Only patients with unchanged doses for prior-5 days were compared (n=89). “No over-all clinical difference between diamorphine and morphine.”
No statistical methods are applied. Provides concise historical overview of cancer pain trials.

Staquet 1980     80156120

Large doses of narcotics; insufficient mental clarity; GI, renal, or hepatic disease.
Not stated
Pain intensity
4-point verbal scale
Ciramadol produced significantly more pain relief than placebo in a dose-dependent fashion. No side effects were reported.


Ventafridda 1983  83256803
Serious renal/hepatic insufficiency; serious respiratory insufficiency;  chronic treatment with analgesic agonists in high doses;  persistent mental confusion; increased intracranial pressure; pregnancy
Removed from trial
Pain intensity, side effects, hrs of sleep/standing/

sitting/lying 
VAS, daily integrated score (possible range 0–240)
Buprenorphine superior to pentazocine after 7 days of treatment: mean integrated pain score 32 and 51.3, respectively (p<0.01)


Ventafridda 1986  87059284
Not stated
Not stated
Pain intensity, side effects, daily dosage, performance status
5-category verbal pain score integrated across the number of hrs per day (range 0–240)
No significant differences in efficacy and side effects of the two treatments.
The mean daily methadone dosage remained constant (18 mg) over the study period of 14 days, whereas average morphine dosage increased by 64% over mean initial dosage (73 mg mean initial dosage).
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criteria
Rescue medication 

(all arms)
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Outcome 

scales
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Pasqualucci 1987 87288547
Not stated
NA
Pain intensity
VAS numerical rating scale, simple descriptive scale
Similar analgesic efficacy for both drugs (no actual data reported); both decreased pain intensity from starting values
Statistically but not clinically significant respiratory effects seen only in the buprenorphine group.

Stambaugh 1987 87274551
Clinically significant cardiac, hepatic, or renal diseases; active radiotherapy to pain site; potential opioid tolerance; hypersensitivity to butorphanol (structurally similar to dezocine)
Either a standard analgesic or an additional dose of the same study medication 
Pain intensity, global evaluation of efficacy, side effect
4-point verbal global efficacy evaluation; (0–100 mm) analog pain intensity scores; 3-point pain relief scale
Single dose: peak analgesia for dezocine and butorphanol was similar. Multiple doses: dezocine was superior to butorphanol in terms of duration of benefit. Dezocine has less toxicity than butorphanol after both single and multiple doses.
Experimental design to compare single dose and multiple doses proposed as a more generalizable one. Psychotomimetic reactions in 9 of 20 subjects who received 2 mg butorphanol.

Hanks 1987   88021688
Fluctuating opioid requirement in week prior to study; "too ill or confused"
Not stated
Pain intensity, side effects, sleep, appetite
10 cm VAS for pain and side effects, 5-point global pain scale recorded by nurse and patient
No difference in terms of efficacy, adverse effects between regimens, or nurse or patient preference for either morphine formulation. 17 of 18 patients chose to continue the controlled-release opioid after conclusion of the study.
Initial pain intensity seemed high in both study arms (80–85/100), despite prestudy "steady state" maintenance. 50% dropout rate. 
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Rescue medication 
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Outcome 

scales
Outcomes
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Bruera 1988     88317010
Brain metastases, confusional syndromes, history of alcoholism or drug dependence
"Extra doses" as needed, each equivalent to 2 hrs of hydromorphone infusion
Pain intensity, side effects, number of hrs of sleep, medication usage, total daily drug dosage, and breakthrough dose requirement
100 mm VAS for pain and side effects
Both methods had similar effectiveness and side effects in short-term hospital use. More rescue doses given during continuous than patient-controlled infusions.
One patient developed sepsis while on self-injection, one patient developed bowel obstruction while on continuous infusion, one patient developed organic brain syndrome and died while on continuous infusion.

Thirlwell 1989  89248820
Hepatic or renal impairment, severe nausea or vomiting, uncontrolled pain requiring frequent parenteral morphine, chemotherapy or radiotherapy scheduled within 7 days
Open-label of morphine solution at unspecified strength
Pain intensity, side effects, rescue dose requirement, plasma morphine levels
McGill Present Pain Intensity (PPI) scale; 4-point side effects scale
No significant differences between controlled-release or morphine solution in pain scores or side effects.
No between-group differences in peak or minimum plasma morphine concentrations, although nearly 3 times longer to each maximum concentration after one dose of controlled-release morphine than morphine solution.

Portenoy 1989  89248821
All children or adults with severely compromised renal, pulmonary, hepatic, or gastrointestinal function.  
15 mg immediate-release oral morphine q2h prn
Pain intensity, side effects, number of rescue doses
5-point categorical scale for pain intensity and side effects
Comparable analgesic efficacy and side effects for one 100 mg or three 30 mg controlled-release tablets.
Pain intensity declined and total daily morphine dose increased after transition from immediate- to controlled-release morphine at start of study.
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Goughnour 1989  89248823
Widely fluctuating pain severity, prior pain control measures unsuccessful, intractable nausea or vomiting, scheduled to receive chemo- or radiotherapy
Oral morphine solution, each dose equal to one-sixth of the prestudy daily total analgesic dose
Pain intensity, supplemental morphine dose, side effects
10 cm VAS pain intensity score, supplemental morphine requirement, 0–6 verbal severity scale for side effects
Controlled-release morphine q12h as effective as oral morphine solution q4h for pain control
Initial phase of study found no differences in efficacy between single doses of morphine solution and controlled-release tablets.

Grochow 1989  89385650
Abnormal renal, hepatic, or pulmonary function; brain metastases; recent cancer treatments; altered mental status or suicidal ideation
None
Pain intensity, pain relief, side effects; opioid self-administration (doses, frequency)
McGill Present Pain Intensity index (0–4)
Pain intensity and relief were similar for both groups. Parenteral methadone does not offer a clinically significant increase in the duration of analgesia.
Mean self-dosing interval for both morphine and methadone was 3.9 hrs

Ferrell 1989  89331294
Not stated
Not stated
Quality of life, including pain intensity and pain distress, on a 28-item ”city of Kape Medoral Center Quality of Life Instrument"
Present Pain Intensity Scale of the McGill Pain Questionnaire; Karnofsky Performance Status Scale, City of Hope Quality of Life Survey
"Improved pain management with controlled-release morphine” by ANOVA on mean pain intensity, and pain distress and related items in 40 patients across four visits. Insufficient data on pain intensity outcome for meta-analysis (no standard errors). 
The main purpose of this study was to apply the concept of quality of life as an outcome measure in a clinical analgesic trial.

Ventafridda 1989 89381485
Not stated
Not stated
Pain intensity, drug dosage, side effects
Daily integrated pain score (5-point, possible range 0–240)
No significant difference between the two regimens in terms of efficacy or adverse effects, but there were fewer side effects with controlled-release morphine.
This report also described a concurrent open trial of controlled-release morphine in 113 patients.
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Hoskin 1989  90087279
Prognosis of < 4 weeks, total morphine dose > 800 mg daily, serum hemoglobin < 9g/L. 
None
Pain intensity; side effects by patients and nurses, who also judged whether loading dose was active or placebo; serum morphine levels
VAS
Loading dose is not necessary when changing from aqueous to controlled-release tablets
Pharmacokinetic data showed no effect of a loading dose; 6 of 8 patients given placebo loading dose were thought by their nurses to have had morphine, and 6 of 10 given morphine were thought to have had placebo.

Kalso 1990     90263355
Not communicative, uncooperative, unable to tolerate oral medication
None
Pain severity, side effects (by questionnaire), quality of sleep
0–10 VAS for pain, recommendation to other patients; Beck Depression Inventory, Symbol/Digit test; work recognition test; Williams Delayed small test.
Morphine and oxycodone effectively relieved cancer pain with both IV and oral administration. Average VAS of 7.6 before opioid titration decreased to 1.1 with opioids. Morphine caused more nausea and hallucination.
At the end of study, 5 patients preferred morphine, 5 preferred oxycodone, 10 had no preference

Gourlay 1991  92107537
Diabetes, severe respiratory disease, anticoagulant therapy
Not stated
Pain score, pain relief, side effects, patient recommendations, depression, neuropsychological function
VAS
No significant difference between regimens for pain control or side effects: both options "provided very good pain relief." No within- or between-group differences in depression or neuropsychological testing.
10 patients (6 in infusion, 4 in bolus group) progressed to intrathecal drug delivery because of dosage escalation.
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Moulin 1991    91124974
Brain metastases, metabolic encephalopathy
Morphine subcutaneous every 3 hrs at 50% of the equianalgesic dose of a 3 hr hydromorphone infusion
Pain intensity, pain relief, mood, sedation
10 cm VAS 
No clinical or statistical differences between the two routes.
Steady-state plasma hydromorphone concentrations were greater during intravenous than subcutaneous infusion

Hill 1992        93026543
Not stated
Not applicable (study employed patient-controlled analgesia)
Daily pain intensity rating, VAS for side effects
10 cm VAS
Alfentanil and morphine have similar efficacy in control of prolonged pain in BMT patients, but the utility of alfentanil in long-term pain management may be limited by relatively rapid development of tolerance 
Primarily a pharmacokinetic study

Wilkinson 1992 93099680
Colorectal cancer or proctitis, creatinine clearance < 60ml/min, albumin < 30g/l, prothrombin ratio > 1.5 times normal
Oral acetaminophen (paracetamol) and/or oral meperidine, doses not specified (pethidine)
Pain intensity, side effects, patient preference; pharmacokinetic data
10 cm VAS for pain intensity and side effects
No significant difference was noted between oral and rectal route with respect to pain or side effects. More patients preferred the oral route over the rectal route (8:1, plus 1 undecided)
Primarily a pharmaco-kinetics study: plasma levels of morphine and metabolites reached maximal levels more quickly after rectal dosing. Though plasma morphine levels were equivalent after oral and rectal dosing, the ratio of metabolites to morphine was lower for the rectal route.
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Boureau 1992 93132421
Neuropathic lesions, contraindication to opioids, recent radiation or chemotherapy, difficulty swallowing, inability to respond to questions, progression of underlying disease, antidepressant in prior 3 weeks, risk of poor compliance, NSAIDs or corticosteroids within prior week
Immediate-release morphine solution
Pain intensity, adverse effects, impact on activity, rescue medication, length and quality of sleep
100 mm VAS for pain severity assessed tid, self-reported 5-point verbal rating scale, need for rescue doses of immediate-release morphine
No statistically significant differences in efficacy, adverse effects, or duration of action between the two groups.
"Results… especially relevant for patients with cancer pain who have difficulty swallowing."

Deschamps 1992 93132420
Active anticancer therapy, receiving nondrug pain control (radiation, nerve block), unable to take oral medications, intolerant of morphine, or regularly requiring parenteral analgesics
Supplemental morphine sulfate solution.
Pain intensity, morphine consumption for breakthrough pain (percentage of daily dose of test drug), side effects (0–3 scale), patient preference
Present Pain Intensity scale (0–5) of the McGill Pain Questionnaire, plus 0–10 VAS for pain. Side effect index considered both intensity and duration of each side effect. 
Differences in pain scores, side effects, and supplemental morphine requirement between the two groups were not significant.
No clear patient preference for either formulation.

Walsh 1992     98358029
Consumed two or more parenteral morphine doses in the 24 hrs prior to baseline for breakthrough pain, unstable fluctuating pain, unable to take oral medication
Individualized: acetaminophen, immediate-release oral morphine, or "stat" morphine sulfate, intramuscular or subcutaneous
Pain intensity, anxiety, sedation, depression, nausea, constipation, confusion, patient preference.
0–100 VAS for pain, side effects and depression
There was no significant difference with respect to pain, breakthrough pain  frequency, depression, or side effects between the two formulations.
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Finn 1993      93253444
Not reported
Individualized: acetaminophen, immediate-release oral morphine, or "stat" morphine sulfate, intramuscular or subcutaneous 
Intensity of pain, incidence of sedation, nausea, anxiety, depression, breakthrough pain episodes.
VAS (by patient) for pain, depression, and side effects
The two treatments did not differ with respect to pain control, side effects, or frequency of breakthrough pain episodes. Prestudy nonopioid dosing regimens were continued.


Panich 1993    95096729
Unconsciousness or inability to speak.
"Paracetamol (acetaminophens) or narcotic injection as required"
Self-report of pain intensity, duration of sleep, nurse-assessed pain intensity
0–10 VAS (by patient), 4-point ordinal pain scale by nurse (0–3)
Nurse-rated pain control was better for morphine but they also judged it less tolerated. The two treatments had equally significant benefit for pain and sleep duration.
MST was 15 times as costly as equianalgesic dose of MSS.

Wilder-Smith 1994                     94242672
Inability to swallow;

pulmonary, renal, or hepatic compromise;

concomitant pain 

treatment; radiotherapy or chemotherapy
20 drops of study drug
Intensity of pain, sedation, nausea, unspecified adverse effects 
5-point verbal scale (VRS)
Pain intensity was similar on the 4th day of study between morphine and tramadol There was a significantly lower incidence of side effects in the tramadol group, and constipation and nausea were less.  
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Cherny 1994      94247657
Not reported
Not applicable: single-dose acute studies
Pain intensity and pain relief
TOTPAR summary score = "percentage of maximal possible pain relief represented in the area under the curve describing changes in the VAS pain relief vs. time."
TOTPAR score of patients with any neuropathic pain was significantly lower than that of patients with nociceptive pain only. TOTPAR greatest (28.0) for definite nociceptive pain alone, significantly less for possible/probable (22.9) or definitive (20.6) neuropathic pain alone. 
Covariate analysis identified factors predictive of opioid responsiveness related to prior opioid therapy, Blood Urea Nitrogen BUN/creatinine ratio, and pain mechanism, with purely nociceptive pain the most responsive. 

Hays 1994         94363641
Hypersensitivity to opioids, intolerance to hydromorphone, medical or surgical condition interfering with GI absorption, concurrent use of opioids, intractable nausea or vomiting          
Immediate-release hydromorphone (10% of the total daily hydromorphone dose)
Pain intensity, nausea, sedation, and spontaneously reported or investigator-recorded adverse events
VAS (0–100) for pain, nausea and sedation, ordinal 6-point Present Pain Intensity scale of McGill Pain Questionnaire
VAS and ordinal pain intensity scores, rescue analgesic consumption, sedation, and nausea did not differ between dosage groups, nor in the proportions of patients and investigators expressing treatment preference. 


DeConno 1995    95222298
Pain intensity <30 mm on 0–100 VAS, previous opioids, active radiation or chemotherapy
Not reported
Raw and percentage differences from starting values of pain intensity for 3 hrs after a single dose. Pain, nausea and sedation, number of vomiting episodes
VAS
The onset of pain relief was more rapid and its duration was prolonged after morphine administration. There was no difference in sedation, nausea or number of vomiting episodes between anal and rectal routes.
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Bruera 1995       95271279
Hypersensitivity to opioids, intolerance to codeine or acetaminophen, concurrent use of opioids, intractable nausea/vomiting          
Subcutaneous morphine (10% of total daily dose)
Pain intensity, nausea and sedation, other adverse events.
0–100 VAS, 6-point ordinal scale (the Present Pain Intensity scale of the McGill Pain Questionnaire).
There was a small but significant difference in favor of MS-CRS in overall ordinal pain intensity scores, but there were no significant differences in overall VAS pain scores, sedation, nausea, or consumption of rescue analgesics.
17 of 23 patients who completed the study requested to continue long-term, open-label treatment with MS-CRS.

Mignault 1995   96045260
Concurrent chemotherapy or radiotherapy
Oral morphine solution
Pain intensity, pain relief, rescue analgesic intake, side effects, and global pain control.
0–10 VAS for pain intensity and relief, 4-point global rating scale (1–4), 4-point side effects scale (0–3).
Treatment schedules were not significantly different with respect to pain intensity, pain relief, and global efficacy scores. The requirement for supplemental medication did not differ between the two schedules. 


Dhaliwal 1995   96135506
Hypersensitivity to opioids, intolerance to codeine or acetaminophen, concurrent use of other opioids, intractable nausea or vomiting, drug or alcohol abuse
Oral tablets of 300 mg acetaminophen plus 30 mg codeine, 1–2 tablets every 4 hrs as needed.
Pain intensity, adverse experiences, rescue analgesic use, functioning, patient and investigator preference.
VAS, pain disability index
Controlled-release codeine treatment resulted in significantly lower overall VAS pain intensity, categorical pain intensity, pain scores, and consumption of rescue analgesic than placebo. Nausea and somnolence were more likely with active treatment than with placebo.
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Bruera 1996      96208853
Recent anticancer therapy (except hormones), physical or mental inability to answer questions and comply with protocol, opioid hypersensitivity, impaired renal or hepatic function, impaired ventilatory function (dyspnea at rest), current use of an investigational drug, pregnancy or lactation          
Immediate-release hydromorphone tablets
Pain intensity, global assessment, adverse effects
VAS and ordinal scale (0 none, 3 severe) for pain, 5-point verbal rating scale of global evaluation, VAS for adverse effects
Pain intensity, number of rescue doses of hydromorphone and total daily dose, global drug rating, and final blinded choice between immediate- and slow-release dosage forms by both patients and investigators did not differ, nor did side effects.
73 of 75 (97%) patients chose to enter an open-label follow-up study of slow-release hydromorphone after completion of the double-blind phase.

Kalso 1996       97109660
Not reported
As needed, individualized bolus doses of morphine via patient-controlled analgesia
Pain intensity at rest and with movement, adverse effects
VAS (0–100) for all outcomes
Both epidural and subcutaneous administration were significantly more effective and produced fewer side effects than baseline oral morphine, but did not differ from each other in effectiveness or acceptability.
Morphine consumption and plasma levels of morphine and 3-glucuronides were significantly higher during subcutaneous than epidural administration.
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Ahmedzai 1997 97328940
Life expectancy < 1 month or unable to complete assessments
Immediate-release morphine IRM tablets
Quality-of-Life Assessment
Quality-of-life assessments using WHO scale and EORTC QLQ-C30 questionnaire, and pain and mood using Memorial Pain Assessment Card. Data on VAS pain scores assessed as area under the curve.
No significant between-group differences or change from baseline on WHO and EORTC scales or pain relief measures. More patients preferred the fentanyl patch. Fentanyl was associated with less constipation and daytime drowsiness but shorter and more disturbed sleep.
Carryover, phase, and drug effects assessed using Mann-Whitney U test.

Broomhead 1997 97405392
Concurrent chemotherapy or radiotherapy, changing hormone therapy, ECOG performance status>3, clinically significant laboratory abnormalities, impaired bowel mobility, intractable vomiting or respiratory depression, inability to swallow capsules, hypersensitivity to opioids, other contraindications to morphine treatment, previous Kadian or Kapanol, pregnancy, lactation, or risk of pregnancy.
Immediate-release morphine tablets (one-eighth the total daily dose)
Primary measures of efficacy: elapsed time to remedication, total amount of rescue medication.       Secondary measures of efficacy: daily VAS of pain intensity in prior for last 24 hrs, quality of sleep, pain intensity on the final day, and patient and investigator global assessment.
0–100 VAS for pain intensity and 4-point verbal rating scales of pain control, pain intensity, sleep quality, global assessments. 
Patients in all three study arms experienced similar results for efficacy, safety, and adverse effects. Patients rated treatment “good” or “very good” more often for Kadian/Kapanol q24h (89%) than for Kadian/Kapanol q12h (76%) or MSC q12h (68%).
Primary outcome measures selected as adequately differentiating between active and placebo treatment. Patients rated treatment “good” or “very good”
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Heiskanen 1997 98074866
Radiation therapy or other cancer treatment that would affect the amount of pain
One-sixth to one-eighth of respective controlled-release medication given as oral solution. NSAIDs continued in 18 of 27 who used them prestudy.
Pain intensity, acceptability of therapy,

escape analgesic use
Verbal and visual analog (0–100) scales of pain intensity, 

Modified Specific Drug Effect Questionnaires completed by patient and investigator. 
When both periods of study were combined, patients in the oxycodone group required more escape medication doses and experienced greater pain intensity than those in the morphine group. Adverse effects were similar in both groups but vomiting was more frequent with oxycodone and constipation more common with morphine.
Dose ratio of oxycodone to morphine set at 2:3 apriori to utilize available tablet strengths. Daily telephone contact between patients and investigator. Pharmacokinetics results reported separately.

O'Brien 1997   98179695
MAO inhibitor therapy, sensitivity to opioids, clinically significant respiratory depression, severe obstructive airway disease, renal or hepatic impairment, unstable analgesic maintenance requirement.
“Normal release” morphine tablets (Sevredol)
Pain intensity (0–10 Likert VAS, the “BS-11”), time and dose of escape medication, number of pain-related nocturnal awakenings, adverse events (3-point scale)
BS-11
Both treatments equally well-tolerated and effective. No difference between preparations in terms of patient preference.
Thirteen of 16 withdrawals not related to study and not different between groups.
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Evidence Table 4 – Opioid vs. Opioid: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments









Farrar 1998 98213107
History of psychiatric disease, drug abuse, or oral, hepatic, renal, or cognitive disease
OTFC or (unspecified) “previous nonstudy breakthrough medication”
Pain intensity (0–10), VAS pain relief (4-point) global performance evaluation (4-point); patient decision to take additional breakthrough pain medicine (yes/no)
VAS 0–4 and 0–10 scales
OTFC produced significantly greater changes in pain intensity and better pain relief than placebo at all time points (15–60 min). Placebo group required rescue medication significantly more often than OTFC group.
No consistent relationship between prestudy rescue medication dose and OTFC dose required. Novel trial methodology applicable to other breakthrough medication studies. High (66%) incidence of placebo response.

Wong 1997    97355997
Narcotic abuse, allergy to opioids,  CO2 retention,   bilirubin or creatinine 

 > 2 mg/dl,

active skin disease 

precluding TDF use
Morphine hydrochloride immediate-release tablets 
Pain intensity, pain frequency, degree of pain improvement, profile of mood state as affected by pain, quality of sleep, activity status, daily rescue dose of immediate-release morphine, patient satisfaction, treatment preference, side effects
0–4 scale for all variables
There were no significant differences between study groups in analgesic efficacy or adverse effects.  
Both TDF and MST “could be safe to offer effective analgesia.”
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Evidence Table 4 – Opioid vs. Opioid: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome scales
Outcomes
Comments









Babul 1998       98259851
Hypersensitivity to opioid analgesics, intolerance to morphine, significant anorectal disease, concurrent use of other opioids
MSC-T  
Pain intensity, rescue analgesic requirement,  sedation, nausea (on 0–100 VAS)
VAS and PPI (McGill Pain Questionnaire)
There were no significant differences between MSC-R and MSC-T in overall scores for VAS pain intensity, ordinal pain intensity, and sedation. Mean nausea score was slightly (13(3 vs. 10(3) but significantly greater in the MSC-T group.
Equianalgesia observed for the two routes.

Mercadante 1998  98155409
Not stated
Switch to subcutaneous morphine
Days on each treatment before switching (and reason for switch), pain intensity, performance status, mean doses of opioids.
10 cm VAS for pain intensity, 4-point (0–3) side effects scale and aggregate opioid-related symptom distress scale.
“Dextropropoxyphene therapy caused fewer side effects and provided similar pain scores than the lowest doses of commercially available slow-release morphine. Stresses the role of “weak” opioids during the induction of opioid therapy in opioid-naïve cancer patients with pain.
NSAIDs continued if not contraindicated (chiefly ketoprofen).









NA = Not applicable

1 Neuropathic, somatic, or visceral.

2 Cancer, sequel of treatment, or procedure related.

3 Patients included from only one study center.
Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year, identifier
Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 



Bruera 1985        85254557
Methylprednisolone  po 32 mg/2qd (MP) vs. placebo. 

Study duration = 14 days.
2
Crossover
Not stated
Double-blind

Bruera 1987        87078087
Methylphenydate vs. placebo in cancer patients receiving narcotics
2
Crossover
Not stated
Double-blind

Kaiko 1987        88095975
10 mg oral cocaine, 10 mg intramuscular morphine, morphine + cocaine, and placebo
4
Crossover
Not stated
Double-blind

Ellemann 1989     92216257
Xylocaine 5 mg/kg in 200 ml saline IV vs. placebo IV
2
Crossover
Not stated
Double-blind

Bruera 1992        92270272
Methylphenydate vs. placebo in cancer patients receiving continuous subcutaneous infusion of opioids
2
Crossover
Not stated
Double-blind

Yajnik 1992         92388770
Phenytoin 

vs. Buprenorphine 

vs. Phenytoin + Buprenorphine
3
Parallel
Not stated
Double-blind

De Conno 1994   94223136
One daily injection of octreotide 200 ng vs. placebo “ subcutaneously in the right deltoid muscle” for breakthrough pain 
2
Crossover (two parallel groups; each received three single daily doses of octreotide or water, followed by three single daily doses of the alternative solution)
Not stated
Single-blind

Wilwerding 1995                95291643
Methylphenidate vs. placebo in patients receiving opioid as primary pain treatment
2
Crossover
Not stated
Double-blind

continued

Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year, identifier
Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Method of Randomization
Blinding 



Eisenach 1995     96058975
Clonidine continuous epidural infusion 10 mcg/h vs. placebo as an adjuvant to morphine
2
Parallel
Not stated
Double-blind

Roca 1996          97170164
Morphine plus placebo vs. morphine plus 90 mg/24h nimodipine
2
Crossover
Not stated
Double-blind

Bernstein 1998   98318906
Full analgesic dose* plus placebo vs. one-half analgesic dose plus 50 mg of proglumide.

*The patient's usual opioid analgesic dose, individualized for route and dose 
2
Crossover
Not stated
Double-blind

Santillan 1998     98359644
Nimodipine vs. placebo as adjuvant to morphine
2
Parallel
Not stated
Double-blind
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Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Bruera 1985        85254557
40

(31)
54 (±12)     (45%)
Colon 22.5%          Breast 20%         Lung  15%            Soft tissue 10%   Kidney 7.5%        Prostate 7.5%      Head/neck 5%            Melanoma 5%     Pancreas 5%     Ovary 2.5%
Baseline pain score = 57.7 ±15 (VAS 0–100 mm), 

Baseline analgesic consumption = 3.6±15 capsules
Not stated
Not stated
Cancer

Bruera 1987        87078087
32 (28)
53 (±11)  (60%)
Breast 10/32

Lung  3/32

Myeloma  3/32

Prostate 3/32

Gynecological 3/32                       Kidney  2/32

Head/neck 2/32

Melanoma 2/32

Sarcoma 2/32

Pancreas 1/32

Leukemia 1/32   
Not stated
Not stated
Not stated
Cancer

Kaiko 1987        88095975
34 total,

20 chronic

(11 chronic)
53 

(34–67)

(45%)
Not stated
Severe 45%           moderate 55% (categorized by patients)
Not stated
Not stated
Not stated (the pain is described as “chronic malignant”)

Ellemann 1989     92216257
10

(10)
50 

(30–67)

(40%)
Breast 30%          Ovarian 20%        Testicular 30%      Myeloma 10%       Uterine    10%
Not stated
Neuropathic with allodynia
1.3 years median

(0.2–7 years)
Cancer, with chemo- or radiation therapy
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Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Bruera 1992        92270272
20

(19)
55 (±12)

(60%)
Lung 10/20

GI  5/20

Breast  3/20

Prostate  1/20

Ovarian  1/20
Not stated
Not stated
All patients were receiving continuous SC  infusion of opioids for at least 5 days
Cancer

Yajnik 1992         92388770
75

(75)
Not stated (57.33%)
GI 25/75

Oral 14/75

Breast  17/75

Penile 6/75

Prostate 5/75

Bladder 5/75

Ovary 2/75

Thyroid  1/75
Moderate to severe pain (6-10 cm in VAS)
Not stated
Not stated
Cancer

De Conno 1994   94223136
9                       (9)
Not stated
Lung + bone metastases 33.3%    

Lung +  pancreatic 11.1%

Pancreatic 44.4% 

Uterine 11.1%
Not stated
Bone 3                      Somatic 6
“More than 2 weeks”
Cancer (somatic and visceral)
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Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Wilwerding 1995                95291643
43

(34)
Median 65 (43–78) (52.94% M)
GI 5%, 32%*

Liver, gallbladder, 

 pancreas 10%, 14%          Lung 29%, 18%            Breast 19%, 14%          Genitourinary/

gynecological 

 19%, 14%

Unknown 14%, 0% Other 5%, 9%

* % in two groups
Score <40% on VAS
Neuropathic 38%

Other 62%
Not stated
Cancer

Eisenach 1995 96058975
Not stated              (85)
57 (±12),  

56 (±12)

 71%, 51%

(in two groups)
Only partially listed
Not stated
Primary pain

 neuropathic=36        

 nonneuropathic=49     Secondary pain 

 neuropathic=24          

 nonneuropathic=46    Tertiary pain      

 neuropathic=12           

 nonneuropathic=25
Not stated
Cancer
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Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year, identifier
Total number enrolled   (evaluable)
Mean (±SD) age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Roca 1996          97170164
42

(32)   
55.59 (±9.8) 

(27–70) 65.62%
Colon 4/32

Mesothelioma 4/32 Lung 3/32

Bladder 2/32 Prostate 2/32 Esophagus 2/32

Gastric 2/32

Lymphoma 2/32   Unknown 2/32  Tonsils 1/32

Larynx 1/32

Ovary 1/32

Cervix 1/32  

Endometry 1/32  

Other 4/32
Not stated
Mixed pain 16/32        Somatic 3/32            Bone 6/32              Visceral 7/32
Not stated
Cancer

Bernstein 1998   98318906
60

(43)
Not stated
Not stated
Not stated
Not stated
Not stated
Metastatic cancer

Santillan 1998     98359644
54

(30)
62.7 (±1.9),  63.4 (±1.9) (71.4, 76.1%)
Prostate 4/30       Bladder 3/30        Lung 4/30          Rectum/colon 2/30                  Pancreas 4/30      Kidney 3/30         Breast 1/30         Stomach 1/30     Bones 2/30 

Other 6/30
Not stated
Not stated
42 to 420 days prior to the study
Cancer

continued

Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Bruera 1985        85254557

Patients with infection, history of peptic ulcer, insulin-dependent diabetes mellitus, severe psychiatric disturbances, neurological deficits, altered levels of consciousness, inability to take oral medication.
Capsules of naproxen 98 mg in combination with 400mg dipyrone.
Pain intensity, analgesic consumption, depression, anxiety, appetite and food consumption, performance status, activity
VAS (0–100 mm) for pain, number of capsules for analgesic consumption.
There was a significant difference in pain scores between placebo and methylprednisolone with respect to pain.
Two patients developed cushingoid facies and one patient showed significant retention of fluids in the MP group.

Bruera 1987        87078087

Although not stated as exclusion criteria, history of major contraindication for amphetamines, neurological deficits or altered level of consciousness, or lack of ability to take oral medication.
Patients were regularly receiving morphine, hydromorphone, levorphanol, and oxycodone. For increased pain they were receiving extra doses.
Pain intensity, hrs of sleep, activity, nausea, depression, anxiety, drowsiness, sensation of well-being, performance status (Karnofsky scale), side effects, and patient preference.
VAS (0–100 mm)
The intensity of pain and intake of extra doses of analgesics were significantly lower in the methylphenydate group compared with placebo. Both patients and investigators demonstrated preference for methylphenydate as a more useful drug.


continued

Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Kaiko 1987        88095975
Not stated
Patients were receiving a routinely administered analgesic (e.g., hydromorphone, oxycodone, morphine, or meperidine, most commonly in both groups) prior to and between treatments
Pain intensity and relief, global mood, side effects
VAS and categorical scale for pain intensity and relief, questionnaire for global mood
There were no differences between cocaine and placebo or between morphine and the combination of morphine plus cocaine. Side effects were morphine-like and occurred in 59% after combination, 43% after morphine, 34% after cocaine, and 25% after placebo.
Although the authors state that the study is randomized double-blind crossover, the use of different routes requires a double-dummy design to be successfully blinded. Patient population is postoperative and has chronic pain. Table includes only chronic patients  

Ellemann 1989     92216257

Prospective primary neoplastic disease or metastatic involvement of the peripheral or central nervous system; clinical and/or biochemical signs of cardiac, renal, or hepatic disorders.


Patients were receiving additional analgesics during the study (details not stated)
Pain intensity, analgesic consumption
VAS (0–100 mm)
Neither lidocaine nor placebo reduced pain or analgesic consumption.
One patient had complete and one had partial pain relief with lidocaine, and three experienced partial pain relief with placebo. These effects were all transient.

continued

Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion

Criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Bruera 1992        `92270272
Brain metastases, present or past history of neurological or psychiatric disease, sepsis, and sodium, calcium, or renal function abnormalities.
Not stated. However patients in both groups were receiving morphine (11), hydromorphone (8), or diamorphine (1) throughout the study
Pain, drowsiness, confusion, depression, activity, also tapping speed, arithmetic test, memory for digits, visual memory.
VAS (0–100 mm)
Methylphenidate resulted in a significant improvement in the tests for cognitive function and in the VAS for drowsiness and confusion. No change was observed in the VAS for pain, nausea, and activity.
Significantly more investigators and patients chose methylphenidate over placebo when blinded. The study does not provide actual raw data for VAS pain for each assessment. Only average percentage changes from baseline are provided.

Yajnik 1992         92388770
Not stated
Not stated
Pain intensity, adverse effects 
VAS (0–100 mm)
Buprenorphine +phenytoin provided better pain relief than buprenorphine alone. 
There are no statistical comparisons reported in the study results or abstract.

De Conno 1994   94223136
Deafferentation pain, inability to self-evaluate pain, or receiving specific oncologic treatment
Diclofenac 75 mg intramuscular
Pain intensity, nausea, vomiting, drowsiness
VAS (0–100 mm)
Somatostatin was not superior to placebo in alleviating pain.
The number of patients enrolled is marginal.
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Evidence Table 5 – Opioid Adjuvants: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

Criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments









Wilwerding 1995                95291643
Inability to ingest, drug or alcohol abuse, allergy to methylphenidate, hypertension, seizure disorder, glaucoma, symptomatic cardiac disease, severe renal or hepatic insufficiency, malabsorption syndrome, brain metastases, psychostimulants, pregnancy. 
Patients were receiving a variety of opioids as primary treatment for their pain
Pain, appetite, anxiety/agitation, drowsiness, and well-being/mood
VAS (0–100 mm)
The data did not demonstrate any statistically significant benefit for methylphenydate.


Eisenach 1995  96058975
Atrioventricular block > 1st degree, serum creatinine > 3.5 mg/dl, inability to understand and provide pain assessments, known hypersensitivity to clonidine or morphine.
IV PCA morphine
Pain intensity, blood pressure, heart rate, oral temperature, sedation, nausea, and occurrence of any adverse effect
VAS (0–100 mm)
Successful analgesia was more common with epidural clonidine (45%) than with placebo (21%). This was particularly prominent in those with neuropathic pain (56% vs. 5%).
Clonidine but not placebo decreased blood pressure and heart rate. Hypotension was considered a serious complication in two patients receiving clonidine and one patient receiving placebo.

Roca 1996          97170164
Existing pathologies requiring concomitant drug therapy, liver or kidney failure, a known sensitivity to nimodipine, pregnancy or lactation, surgery or surgical complications.
Not stated
Pain intensity, pain relief, mood, sleep quality
VAS (0–100 mm), verbal pain rating scale with validated descriptors in Spanish 
No differences in pain relief between nimodipine and placebo were found.
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Author, year, identifier
Exclusion 

Criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments









Bernstein 1998   98318906
Patients with known intolerance to opioids.
Not stated
Nine descriptors of pain, intensity, unpleasantness, emotional reaction to pain
VAS scale and Tursky verbal rating scale
No differences in pain perception were detected between study arms. No side effects related to proglumide.
This study found that proglumide (cholocystokinin antagonist) when used as an adjuvant to opioid analgesia may reduce the dose of opioid to half. However, it did not give sufficient evidence of any benefit for its clinical use.

Santillan 1998     98359644
History of drug or alcohol abuse; pregnancy; increased intracranial pressure; COPD; severe cardiac, hepatic, or renal insufficiency; consumption of calcium-channel blockers; hypersensitivity to dihydropyridines
Patients were receiving many opioid, nonopioid, or other coanalgesics throughout the study
Pain relief, consumption of analgesics
VAS (0–100 mm) patient completed
Nimodipine controlled escalation of morphine dose in significantly more patients. The daily consumption of morphine was significantly reduced in the nimodipine group compared with the placebo group. 
Plasma determinations of M3G, M6, and morphine performed in this study were useful to exclude the possibility of a kinetic effect of nimodipine on morphine.

SC = subcutaneous

1 Neuropathic, somatic, or visceral.

2 Cancer, sequel of treatment, or procedure related.
Evidence Table 6 – Miscellaneous Interventions: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year, identifier
Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Randomization
Blinding 








Staquet 1978     78126043
Nitrogen analog of tetrahydrocannabinol (NIB) vs. codeine vs. placebo plus NIB vs. secobarbital vs. placebo. (two trials)
   3 (in each)
Parallel
Not stated
Double-blind

Oyama 1980        80098591
B-endorphin intrathecal vs. placebo (saline)
2
Crossover (not in all patients)
Not stated
Single-blind

Young 1980       81071447
Laminectomy plus radiotherapy vs. radiotherapy
2
Parallel
Table of random numbers
Not blinded

Scheef 1987       88190000
Flupirtine (opioid agonist-antagonist) oral vs. pentazocine oral
2
Parallel
Not stated
Double-blind

Li 1994            94374211
Combinations of epidural morphine, chinese herbs, and ear acupuncture or placebo. Comparison of all possible (8) combinations to each other.
8
Orthogonal experiment
Not stated
Double-blind

Kalso 1995         96303779
Oral amitriptyline (25 mg sustained-release tablets in weekly escalating doses to 100 mg or highest tolerated dose) vs. placebo
2
Crossover (2-week washout between agents)
Not stated
Double-blind

Ellison 1997        97398217
0.075% capsaicin cream, four times daily vs. placebo cream
2
Crossover
Not stated
Double-blind

continued

Evidence Table 6 – Miscellaneous Interventions: Randomized Controlled Trials in Cancer Pain (Part A)

Author, year, identifier
Treatment(s) studied, dose, route
Number of study arms
Study design

(crossover, cohort, etc)
Randomization
Blinding 



Polati 1998 

98162436
Neurolytic celiac plexus block vs. diclofenac plus anesthetic celiac plexus block
2
Parallel
Not stated
Not blinded

Pud 1998             98243129
Amantadine 200 mg IV infusion vs. placebo infusion
2
Crossover
Not stated
Double-blind

Ramesh 1998        99019892
Liquid ayurvedic formulation (Misrakasneham) vs. conventional laxative (Sofsena) for prophylaxis against opioid-induced constipation in cancer patients. Three progressive doses of each agent were available, with escalation every 3 days and an interval of 2 days between steps. Total study duration: 14 days.
2
Parallel
Randomization performed by drawing lots (sampling with replacement)
Open trial
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Evidence Table 6 – Miscellaneous Interventions: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year, identifier
Total number    (evaluable)
Mean age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Staquet 1978     78126043

30(26), 15
Not stated
Not stated
Continuous moderate to severe pain for at least 3 days prior to the study
Not stated
Not stated
Cancer

Oyama 1980        80098591
14

(3)
47.5 (71.42%)
Not stated
Not stated
Not stated
Not stated
Cancer

Young 1980       81071447
29

(all)
53.8, 63.8 (Not stated)
Breast 20.7%             Lung 17.2%                Prostate 13.8%           Melanoma 10.3%         Sarcoma 13.8%

Lymphoma 20.7%        Thyroid 3.4%
Not stated
Not stated
Not stated
Cancer metastases

Scheef 1987       88190000
52

(51)
56.9 (+/-12.5) and      53.7(+/-14.8)  (39.21%)
Not stated
Severe to very severe on a 4-point scale
Not stated
Not stated
Cancer

Li 1994            94374211
16

(all)
48.64

(+/-11.35)

(100%)
Liver cancer  
22.5+/-18.7, 24.4+/-17.5,  20.6+/-6.8 baseline pain scores (VAS) in three treatment groups.
Postoperative pain
4.5 months

(0.5–10 months)
Treatment sequela

Kalso 1995         96303779
20

(15)
Median 56 (39–72)  

all female
Breast cancer, postmastectomy
“At least moderate” or worst in severity [baseline VAS=5 (1.7–7.1)] in ipsilateral arm, 3.3 (1.4–6.2) in breast scar] (no other data are provided)
Neuropathic 
Median time after breast surgery 45 months (median 15–79 range)
Postmastec-tomy

continued

Evidence Table 6 – Miscellaneous Interventions: Randomized Controlled Trials in Cancer Pain (Part B)










Author, year, identifier
Total number    (evaluable)
Mean age or range

(% male)
Type(s) of cancer 
Baseline 

pain severity
Type of pain1 
Chronicity of pain (range or average)
Source 

of Pain2



Ellison 1997        97398217
103

(99)
63.3 or 63.9 (two crossover arms) (28%)
Not stated
Moderate or greater in a scale of none, mild, moderate, severe, very severe
Neuropathic 
3–12 months (55–56%) 

or >12 months (44–45%) 
Treatment (e.g., postmastectomy, postthoracotomy, postamputation)

Polati 1998 98162436
24
58
Pancreatic
Mean pain score of 7 on 0–10 VAS
All visceral
Mean 5 months (range 2–7)
Cancer

Pud 1998             98243129
15

(13)
57 ((13.5) (33.3%)
Lung, breast, ovary, testis, stomach, prostate
54+/-6 (placebo)

46+/-6 (amantadine)
“Pure” neuropathic 
24.5 months 

(range 3 – 60)
Postsurgical; postmastectomy, postthoracotomy

Ramesh 1998

99019892
50 (36)
15 years or older 

(64%)
Lung 32%

Tongue 12%

Breast 12%

Esophagus 6% Oropharynx 10%

Tonsil 2%

Liver 6%

Multiple myeloma 2%                      Ovary 2%

Cervix 8%

Cheek 4%

Penis  2%

Acute myelogenous 

 leukemia 2%
Not stated
Not stated
Not stated, although regimen was begun at the time patients began oral morphine
Cancer
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Evidence Table 6 – Miscellaneous Interventions: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Staquet 1978     78126043

Patients receiving large doses of narcotics; insufficient mental clarity; GI, renal, or hepatic disease.
Not stated
Pain intensity
4-point rating scale
NIB and codeine were equally effective and significantly more effective than placebo. NIB was significantly more effective than secobarbital and placebo.
In the text, side effects are described as "minimal," but the authors suggest that NIB is not clinically useful due to toxicity.

Oyama 1980        80098591
Not stated
Pentazocine, aminopyrine, meperidine, indomethacin
Pain intensity
VAS (0–100 mm)
No comparisons between the placebo and endorphin effect. Results are descriptive. 
Only duration of pain relief for 3 patients is reported in a figure following b-endorphin and placebo. 

Young 1980       81071447
Patients with more than one demonstrable lesion who had previous radiotherapy to the area or spinal epidural metastasis or whose general medical status was too poor to permit surgery.
Not stated
Pain relief, motor performance, sphincter function.
Pain relief was measured by consumption of opioid analgesics before and after treatment.
No significant difference was found in the effectiveness of the two treatment methods in regard to pain relief, improved ambulation, or improved sphincter function.


Scheef 1987       88190000
Not stated
Not stated (patients were not receiving other medication)
Pain intensity
4-point verbal scale
Differences in pain relief and adverse effects were not significantly different between the two study drugs
Poor study 
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Evidence Table 6 – Miscellaneous Interventions: Randomized Controlled Trials in Cancer Pain (Part C)

Author, year, identifier
Exclusion 

criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Li 1994            94374211
Not stated
50–100 mg meperidine when VAS>50
Pain intensity, meperidine consumption, Leukin-Enkephaline levels in plasma, adverse effects (abdominal distension, urinary retention, constipation)
VAS (0–100 mm)
Any combination that included epidural morphine, herbs, or ear acupuncture produced better pain relief. EP morphine and herbs produced significantly better pain relief. Herbs and acupuncture reduced bowel distention and urinary retention.
The orthogonal design demands a substantial number of patients to reach clinically useful conclusions, which is not the case here.

Kalso 1995         96303779
Relapse or metastasis of breast cancer, or clinically overt cardiac, renal, or hepatic disease.
Not stated
Pain intensity, pain relief, number of disturbed activities, effect on daily life, disturbed sleep.
10 cm VAS for pain intensity, verbal rating scale (8-point for pain intensity, 5-point for pain relief). Finnish McGill Pain Questionnaire, pain effect on daily life on a 5-point rating scale, 10 cm VAS for side effects, 4-point depression scale applied to 2 questions. 
Amitriptyline significantly relieved neuropathic pain both in the ipsilateral arm and in the breast scar area; 8 patients (good responders) had >50% decrease in pain intensity, 7 (poor responders) had <50% effect. The poor responders reported more side effects.
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Author, year, identifier
Exclusion 

Criteria
Rescue medication 

(all arms)
Outcomes assessed 
Outcome 

scales
Outcomes
Comments



Ellison 1997        97398217

1. Concurrent radiotherapy to the painful area

2. Neurotoxic chemotherapy in preceding 6 weeks 

3. Cutaneous problems (e.g., skin breakdown)

4. Change in analgesic regimen 10 days prior to study 

5. Recurrent malignancy in painful area

6. Life expectancy <6 m 

7. Alcohol or drug abuse 

8. Topical local anesthetic, corticosteroids or other agents in the week before entry 

9. Pregnancy or lactation

10. Inability or unwillingness to provide informed consent   
Not stated
Pain intensity, pain relief, functional deficits related to pain, cream-related toxicities
VAS scale, Likert scale
Capsaicin cream gave significantly more relief after the first 8 weeks than placebo.
During the first 8 weeks capsaicin produced significantly more skin burning, redness, and coughing. These toxicities declined over time. However, treatment was stopped for patient refusal or toxicity at the same rate in both capsaicin and placebo groups. Postmastectomy pain showed greater benefit than other sources of pain. 

Polati 1998 98162436
Not stated
Diclofenac, opioids
Drug consumption
Arner and Arner pain classification; Scott-Huskisson VAS
Neurolytic celiac plexus block reduced analgesic drug needs and drug-related adverse effects
NSAID not the primary modality compared
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Pud 1998             98243129
Mixed neuropathic and nonneuropathic pain.
Scheduled and rescue analgesics not specifically stated
Immediately before and after infusions: spontaneous and evoked (mechanical and thermal stimuli induced) pain [mechanical allodynia, mechanical hyperalgesia, "wind up" like pain, cold allodynia]. Daily 0–10 numerical pain scale  averaged over 48 hrs before and after each infusion.
VAS scale
Spontaneous pain was significantly reduced by amantadine compared to placebo. In four patients with "wind up" pain, this was significantly reduced following amantadine  compared with placebo.
Other types of evoked pain (e.g., mechanical hyperalgesia and allodynia or cold allodynia) were not present in a sufficient number of patients to permit statistical comparisons. Quantitative sensory testing in 13 patients showed no significant changes in heat or cold sensations or pain thresholds. The only side effect noted was dryness of mouth.

Ramesh 1998

99019892
Not stated
Not stated
Bowel movements
Not stated
85% (N=17) of patients in the Ayurvedic preparation group and 69% (N=11) in the Sofsena group had satisfactory bowel movements; 15% (N=3) and 31% (N=5) of the respective groups did not have satisfactory bowel movements. This difference was not statistically significant.
The morphine doses administered to each group appear to be similar.

1 Neuropathic, somatic, or visceral.

2 Cancer, sequel of treatment, or procedure related.
