Evidence Table 9. Randomized Controlled Trials on Drug Treatments for the Management of Cancer Pain – Part I

	Author

Year

UI
	Studied treatment(s) (Rx, dose, route)
	N of study arms
	Study Design (cross-over, cohort, etc)

Adequacy of concealment

	NSAIDs VS NSAID n=1

	
	
	
	

	Pannuti 1999 99291253                     
	Comparison of efficacy and safety of: 

A) Ketorolac 10 mg po (t.I.d.) 

B) Diclofenac 50 mg po (t.I.d.)
	2
	Crossover

Duration: 14 days, patients crossed over after 7 days, single and repeated administration assessments

	

	OPIOID VS OPIOID n=6

	
	
	
	

	Moolenaar 2000

20407008
	Comparison of efficacy and safety of:

A) Morphine controlled release suppository (MSR) (30 mg) every 12 hr 

B) Morphine controlled release oral tablets (MSC) (30 mg) every 12 hr.
	2
	Two-way crossover. 

Duration: 10 days, patients crossed over after 5 days, plasma levels of morphine and its -3 and -6 glucuronides were assessed on the 5th and 10th day

	
	
	
	

	Heiskanen 2000      21075895
	Comparison of efficacy and pharmacokinetics of: 

A) Morphine controlled release oral tablets (CR morphine, 30 mg) 

B) Oxycodone controlled release oral tablets (CR oxycodone, 20 mg)
	2
	Crossover 

Duration: 6 days, patients crossed over, after 3 to 6 days.  An open label titration phase for a maximum of 21 days preceded the study. Initial total daily opioid dose was calculated based upon the past three days of opioid analgesic therapy using standard conversion charts. Dose titration was continued until effective pain relief (pain intensity=none or slight and escape analgesic doses <=2 per day) with acceptable adverse effects was achieved for at least 48 hr. When the total daily opioid dose had been stable for at least 48 hr without unacceptable adverse effects, the patient was re-randomized to a double-blind crossover sequence. The daily dose of the CR Oxycodone or CR morphine was known from the last day of the titration phase or calculated by the pharmacist using a ration of oxycodone: morphine of 2:3.      

	
	
	
	

	Hunt

1999         99414499    
	Comparison of efficacy and side effects of:

A) Subcutaneous morphine

B) Subcutaneous fentanyl
	2
	Crossover 

Duration: 6 days, patients crossed over, after 3 days.  

	
	
	
	

	Bruera 

1999  99349918
	Comparison of safety and efficacy of controlled-release morphine sulphate suppositories administered: 

A) 12-hourly and

B) once daily 

in patients with chronic cancer
	2
	Crossover

Duration: 14 days, patients crossed over, after 7 days no washout period. 

	
	
	
	

	Mercadante 1998        99032200
	Comparison of the analgesic and adverse effects and the doses of:

A) Methadone 0.1% oral liquid preparation administered two or three times daily according to their needs and

B) Morphine, commercially available oral sustained-release preparations, 10, 30, 60 and 100 mg of morphine administered every 8 to 12 hours according to their needs   
	2
	Parallel                                   

Duration: until death

	
	
	
	

	Parris 

1998

99019888
	Comparison of effectiveness and safety of: 

A) 30 mg controlled-release (CR) oxycodone tablets every 12 hr with 

B) 15 mg immediate-release (IR) oxycodone  four times daily for five days    

The total daily dosage was 60 mg for each treatment group
	2
	Parallel                                    

Duration: five days

	BREAKTHROUGH PAIN, n=1

	
	
	
	

	Portenoy 1999

99165545
	Evaluation of safety and efficacy of ascending doses of oral transmucosal fentanyl citrate (OTFC) to treat breakthrough pain.
	2
	Cohort. Concealment was adequate.

	
	
	
	

	ADJUVANTS n=5

	
	
	
	

	Dahm 

2000 20462757
	Comparison of efficacy and side effects of:

A) continuous intrathecal (IT) infusion of ropivacaine 0.5% (5 mg/mL) 

B) continuous IT infusion of bupivacaine 0.5%  (5 mg/mL) for the management of refractory" non cancer or cancer pain.

The solutions were infused from external, electronic programmable pumps (Pharmacia-Deltec CADD-PCA, St Paul, MN). The rate of the IT infusion was initially programmed at 0.2 mL/h, with optional bolus doses of 0.2 mL and lockout intervals of 10 minutes. Thereafter both the basal rate and bolus doses were adjusted, with the aim of giving the patient satisfactory to excellent pain relief (60% to 100%) with acceptable side effects from the infused drugs.
	2
	Prospective, crossover study. Duration: 14 days. Patients crossed over after 7 days. No washout period.

	
	
	
	

	Mercadante 2000         99032200
	Comparison of efficacy and side effects of a slow intravenous bolus of: 

A) 0.25 mg/kg ketamine or 

B) 0.50 mg/kg ketamine or

C) saline
	3
	Prospective, crossover study

Duration: 3 days, each at least two days apart. Patients crossed over two times.

	
	
	
	

	Lauretti 1999    99287592  
	Comparison of analgesia and adverse effects of combination epidural pain therapy consisting of: 

A) morphine 2 mg

B) ketamine 0.2 mg/kg

C) neostigmine 100 mcg

D) midazolam 500 mcg

All patients received 2 mg morphine epidurally twice daily to maintain pain intensity below 4 prior to randomization and continued this treatment after enetering the study. Also all patients were regularly taking oral amitriptyline 50 mg at bed time.
	4
	Parallel 

Duration: twenty-five days

	
	
	
	

	Lauretti 1999  99287592   
	Comparison of efficacy and side effects of:

A) 20 mg oral morphine (10 mg at 12 hr interval ) (CG)

B) 5 mg nitroglycerin (1 patch daily) (NG)

C) 0.5 mg/kg oral ketamine at 12 hr intervals (KG)

D) 500 mg dipyrone at 6 hr intervals (DG)                  

All drugs were administered as co-adjuvants in 60 patients with cancer related pain receiving 80-90 mg/day oral morphine. The study drugs were administered in addition to their morphine dose when patients reported a pain score more than 4 on a 0 to 10 scale.
	4
	Parallel

Duration: 30 days

	
	
	
	

	van Dongen 1999       99452099
	Comparison of continuous IT infusions of: 

A) Morphine in saline 0.5-1.0mg/ml  and 

B) Morphine 0.5-1.0mg/ml plus bupivacaine 2.25-3mg/ml  

Doses: morphine 1.2-7.2mg/day; bupivacaine 5-21.6mg/day
	2
	Parallel (for 15 of the 20 patients). Open label for 5 patients.


	Author

Year

UI
	Randomization method
	Blinding
	Total N    (evaluable)
	Mean age or range and  (%) male

	NSAIDs VS NSAID n=1

	
	
	
	
	

	Pannuti 1999 99291253                     
	not stated
	All study medication tablets were identical; patient and investigator were blinded
	138(137)
	63 median (30-71, range)   47.44% male

	
	
	
	
	

	OPIOID VS OPIOID n=6

	
	
	
	
	

	Moolenaar 2000

20407008
	not stated
	Double blind, double dummy
	25(20)
	59 median (41-80, range) 

5% male

	
	
	
	
	

	Heiskanen 2000      21075895
	computer-generated 
	Double blind, double dummy
	45(20)
	60+/-1.8* (mean ( SEM)  59.25% male   

*of the 27 patients who completed the study

	
	
	
	
	

	Hunt

1999         99414499    
	Not stated 
	Double blind. To ensure blinding the volume of fluid in the syringes was kept constant for each patient over the 6 days
	30(23)
	70.5 (48-89, range)

13/23 (52.2% males)

	
	
	
	
	

	Bruera 

1999  99349918
	Not stated
	Double-blind. Blindness was maintained with the use of matching placebos.
	12 (6)
	61 ( 8 (mean ( SD of the 6 patients who completed the trial)                     

50% males

	
	
	
	
	

	Mercadante 1998        99032200
	Not stated
	Open label
	40(40)
	Morphine group 

65 ( 2.7 (mean ( SE)

(37-82, range)                   50% male  

Methadone group

61 ( 2.9 (mean ( SE) 

(35-79, range)

45% male 

	
	
	
	
	

	Parris

1998

99019888
	Not stated
	Double-dummy
	111 (103) 

52 CR group

51 IR group
	57 (range, 31-80) 

50% male

	BREAKTHROUGH PAIN, n=1

	
	
	
	
	

	Portenoy 1999

99165545
	Randomization methods not stated for the two randomizations that were performed.
	Double-blind
	65(48)
	53(12 (26-74, range)

43%male

	
	
	
	
	

	ADJUVANTS n=5

	
	
	
	
	

	Dahm 

2000 20462757
	A block of 4 treatment sequences (ABBA, ABAB, BABA, and BAAB where A=bupivacaine and B=ropivacaine) was used for randomization. Four slips with the four options were folded four times and thereafter enclosed in a sealed envelope. Six identical sealed envelopes were prepared. The order in which these combinations were selected was randomized by taking out 1 of the four slips placed in 1 of the envelopes. The chosen slip gave indications on assignment of the treatments in the first two patients. With the 3rd, the 5th and the 7th patient, a new slip was taken out from the same, open, envelope until all 4 slips were used in the first 8 patients. With the ninth patient, a new envelope was prepared and opened. An investigator looked up the assignment for he next patient.
	Double-blind
	21(12)
	median=63 (26-27, range)

	
	
	
	
	

	Mercadante 2000         99032200
	Not stated
	The drugs were prepared in identical syringes by a person not involved in the test sessions. The drugs were administered in the same volume.
	10(10)
	mean = 57

70% male

	
	
	
	
	

	Lauretti 1999    99287592  
	Computer generated randomization
	double blind, method not stated
	48
	Mean 54  (37-65, range) 63% male

	
	
	
	
	

	Lauretti

1999  99287592   
	Not stated
	Not blinded
	60(60)
	CG: 60 ( 14, 

60% male                          DG: 53(11,

66% male                          KG: 56(8, 

73% male                         NG: 54(13,

46.6% male

All values are mean(SD

	
	
	
	
	

	Van Dongen 1999       99452099
	Not stated
	15 of 20 double blind; 5 of 20 open as late stage of illness: 5 patients initially treated with morphine alone inadequate relief with dose escalation, converted to M+B and analyzed as group B
	20
	Morphine group: 

mean age 60 (40-82, range) 77% male; 

Morphine plus bupivacaine group: 51 (35 -67, range)     45% male




	Author

Year

UI
	Type(s) of Cancer
	Severity of pain of included patients
	Type of pain (neuropathic somatic visceral)

	NSAIDs VS NSAID n=1

	
	
	
	

	Pannuti 1999    99291253                     
	Breast 47/137 (34.3%)  lung 47/137  (34.3%)    

Colorectal 15/137 (10.9%) Other 52/137 (37.9%)                
	2 "moderate"      

(median, VRS scale) 5.3 cm     (mean, VAS scale, range 1-10) 
	Metastases were in soft tissues 13/137

bone 76/137

visceral 17/137

no metastases 31/137

No other information about type of pain is stated

	
	
	
	

	OPIOID VS OPIOID n=6

	
	
	
	

	Moolenaar 2000

20407008
	Lung 13/15 (86.6%)            Colon 2/15 (13.3%)          Larynx 2/15 (13.3%)          Kidney 1/15 (6.6%)            Esophagus 1/15 (6.6%)   Prostate 1/15 (6.6%)
	not stated
	not stated

	
	
	
	

	Heiskanen 2000      21075895
	Breast 2/27 (7.4%)             Lung 4/27 (14.8%)          Prostate 6/27 (22.2%)        Rectum 5/27 (18.5%)          Pancreas 4/27 (14.8%)    Ovary 1/27 (3.7%)           Unknown/other 5/27 (18.5%) 
	Pain intensity at baseline none or slight and escape analgesic doses <=2 per day. Baseline pain intensity was reached after a titration period.
	Neuropathic: 4/27 (14.8%)    Nociceptive (bone metastases): 14/27 (51.8%)  Nociceptive (visceral): 8/27 (29.6%)                                 Mixed: 1/27 (3.7%)         

	
	
	
	

	Hunt

1999 

99414499    
	Lung 7/30 (23.3%)             Prostate 3/30 (10%)           Kidney/bladder 4/30 (13.3%) Ovary/endometrium 2/30 (6.6%)         

Colon/rectal 3/30 (10%)         Unknown 2/30 (6.6%)            Other 9/30 (30%)
	not stated
	not stated

	
	
	
	

	Bruera 

1999      99349918
	Breast 2/6 (33.3%)                 GI tract 2/6 (33.3%)

Prostate 1/6 (16.6%)              Kidney 1/6 (16.6%)                
	not stated
	not stated

	
	
	
	

	Mercadante 1998               99032200
	Morphine group:                     Lung 20%                               Breast 15%                            Colon  10%                            Esophagus 0%                      Liver 10%                               Larynx 0%                              Leiomioma  0%                      Melanoma 5%                        Ovarian 5%                            Pancreas 10%                        Rectum 15%                          Stomach 5%                           Uterus 5%                            Methadone group:                  Lung 30%                               Breast 15%                            Colon 5%                              Esophagus 5%                      Liver 5%                                 Larynx 5%                              Leiomioma  5%                      Melanoma 0%                        Ovarian 10%                          Pancreas 5%                        Rectum 5%             

Stomach 5%                           Uterus 5%
	"advanced cancer (that) required strong opioids for pain management"
	Morphine group:                    Somatic: 50%                        Visceral:  65%                       Neuropathic: 35%                  Incident: 25%                   Methadone group:                 Somatic: 70%                        Visceral:  60%                       Neuropathic: 25%                  Incident: 30%                   

	
	
	
	

	Parris 

1998   99019888
	Breast, gastrointestinal, lung and gynecologic. Percentages are not reported.
	Mean(SE

CR group: 1.5 (  0.1

IR group: 1.3 ( 0.1 

(0-3 categorical scale, 0=none, 1=slight, 2=moderate, 3 = severe)
	Bone pain: 45%                     Visceral pain: 28%

	BREAKTHROUGH PAIN, n=1

	
	
	
	

	Portenoy 1999     99165545
	Breast: 17 (26%)                    Lung: 7 (11%)                        Colon: 6 (9%)                         Head/neck: 6 (9%)                 Other: 29 (45%)
	Mean (+/-SD) = 4.6+/-2.5 for persistent pain.  Mean breakthrough pain intensity = 6 (0-10 numeric scale)
	Inferred pathophysiology of the persistent pain:                somatic: 29 (45%)                 visceral: 14 (22%)                 neuropathic: 22 (34%)           Inferred pathophysiology of the breakthrough pain:          somatic: 28 (43%)                 visceral: 14 (22%)                 neuropathic: 22 (34%)   

	ADJUVANTS n=5

	
	
	
	

	Dahm 

2000 20462757
	Types of cancer not stated. Six patients suffered from non-cancer and 15 from cancer "refractory" pain.
	"Patients were consecutively included in the study when a) the pain dominated the patients' life totally, b) other methods to provide acceptable pain relief had failed, and c) the patients showed intolerance to and/or unacceptable side effects from opioids." "Refractory cancer and non-cancer pain" was pain resistant, usually over a period of 6 months, to oral and/or parenteral morphine and to epidural infusion of opioid and/or local anesthetic, or IT administration of opioids and when other therapeutic alternatives were not applicable or had given unsatisfactory pain relief.
	Not stated

	
	
	
	

	Mercadante 2000

99032200
	Lung: 4 (40%)                        Histiocytoma: 2 (20%)            Bladder: 1 (10%)                    Rectum: 1 (10%)                    Uterus:  1 (10%)                     Unknown:  1 (10%)
	Patients pain was unrelieved by their dose of morphine which ranged from 90 mg to 300 mg (orally).  
	somatic: 6/10 (60%)              mixed: 4 (40%)   

	
	
	
	

	Lauretti

1999    99287592  
	Oropharynx: 13 (27.08%)       Lung: 6 (12.5%)                     Uterus: 1 (22.9%)                   Prostate: 6 (12.5%)                Liver: 1 (2.08%)                      Digestive tract:10 (20.08%)    Kidney: 1 (2.08%)
	Patients were suffering from cancer pain were systemic opioid/NSAID therapy was ineffective, or pain were presented with intolerance to systemic opioids. 

No other information is provided.
	Not stated

	
	
	
	

	Lauretti 1999 99287592   
	Oropharynx: 18 (30%)            Lung: 8 (13.3%)                     Uterus: 8 (13.3%)                   Prostate: 7 (11.6%)                Digestevive tract: 14 (23.3%) Kidney: 1 (1.6%)                    Liver: 1 (6.6%)      
	The VAS scores for pain before the oral morphine treatment were:    

CG: 7.6(1.9 

DG: 7.6(1.7 

KG: 7.4(1.5

NG: 7.9(1.6
	Not stated

	
	
	
	

	van Dongen

1999 99452099
	Lung/pleura: 4 (20%)             Prostate: 4 (20%)                  Gastrointestinal: 5 (25%)    Geniturinary: 5 (25%)           Other: 2 (10%)
	"refractory" non-malignant pain: 16/20 inadequate pain relief with "analgesic ladder";

4/20 unacceptable side-effects (sedation in 3, nausea in 1)
	progressive cancer : mixture of continuous +/- intermittent, somatic +/- visceral +/- neurogenic


	Author

Year

UI
	Chronicity of cancer pain (range or average)
	Source of Pain (cancer / sequela of treatment / procedure related)
	Inclusion/Exclusion criteria

	NSAIDs VS NSAID n=1

	
	
	
	

	Pannuti 1999         99291253                     
	28 had suffered from pain for less than 1 month,  67 for 1-3 months, 28 for 4-6 months, 7 for more than 1 year
	Advanced cancer
	Inclusion: histologically confirmed diagnosis of cancer, with moderate to severe pain at baseline. Aged between 18 and 75 yrs, had a platelet count >=100,000, normal hepatic and renal function, negative history for thrombosis, hypertension, diabetes and cardiovascular disease. They did not receive concomitant chemotherapy and/or radiotherapy during the study or in the 10-15 days before the study, nor were they taking any concomitant medication that might have interfered with the results of the study. 

	
	
	
	

	OPIOID VS OPIOID n=6

	
	
	
	

	Moolenaar 2000

20407008
	not stated specifically, but all patients were already on morphine MSC
	Cancer
	Inclusion: patients already receiving chronic oral morphine (MSC, 30 mg every 12 hr) for cancer pain.

Exclusion: severe obstructive lung disease, diarrhea, concurrent use of higher doses of morphine or other opioid analgesics, and abnormal liver/kidney/thyroid gland blood values. All patients were treated with several other drugs, mainly laxatives hypnotics and anti-emetics.

	
	
	
	

	Heiskanen 2000 21075895
	not stated 
	Cancer/metastases
	Inclusion: adult patients presenting with chronic, stable cancer pain requiring opioid analgesics. Patients had to be cooperative and able to take oral medication

	
	
	
	

	Hunt 

1999            99414499    
	not stated
	Cancer
	Inclusion: Hospice patients were eligible to participate if they were taking opioids for pain relief, were able to give informed consent, and were likely to complete the 6-day study.            Exclusion: patients were excluded if hematology and biochemistry results were known to be grossly abnormal, the patient was likely to die or be discharged within the 6 days of the study or if for some other reason staff felt that the patient would be unable to comply with the protocol. For example patients were excluded if there was a clear history of morphine intolerance.

	
	
	
	

	Bruera 

1999        99349918
	Patients who completed the study had been receiving opioids for an average of 1.8(1.8 years.
	Cancer
	Patients were not receiving any antineoplastic medication and each required between 60 and 1200mg oral morphine (or its equivalent) per day for the management f cancer pain.

	
	
	
	

	Mercadante 1998               99032200
	Morphine group: 53(5 days on opioids prior to the study   Methadone group: 47(5 days on opioids prior to the study  
	Cancer
	Patients with advanced cancer requiring strong opioids for pain management. Patients with coexisting liver or renal  diseas or cognitive impairment at referral were excluded.

	
	
	
	

	Parris 

1998                    99019888
	Not stated
	Cancer
	Inclusion: adult patients who were receiving 6 to 12 tablets or capsules per day of fixed-combination analgesics for cancer related pain, of either sex, with stable coexistent disease.     Exclusion: patients were excluded if their pain was not already acceptably controlled; if they had surgery or radiotherapy within 10 days prior to study or anticipated these procedures during the study; of they had compromised function of a major organ system; or if they were receiving non-opioid analgesics before the protocol was amended. Concomitant non-analgesics were allowed during the study. The protocol was amended to allow participation of patients undergoing or recently given radiotherapy and those receiving stable doses of non-opioid analgesics or analgesic adjuvants.

	BREAKTHROUGH PAIN, n=1

	
	
	
	

	Portenoy 1999                 99165545
	Not stated
	Tumor: 51 (78%)              Treatment: 9 (14%)           Other: 5 (8%)
	Inclusion: adult patients with cancer-related pain were eligible if they: a) were receiving a scheduled oral opioid regimen equivalent to 60-1000 mg oral morphine per day, b) had experienced at least one breakthrough episode per day between 0700 and 1600 h in the three days immediately preceding screening, c) had achieved at least partial relief of this breakthrough pain by the use of an oral opioid rescue dose. If patients had more than one type of breakthrough pain or had breakthrough pain in more than one location they were asked to identify one pain as a "target" breakthrough pain for the study.                                        Exclusion: recent history of substance abuse, neurologic or psychiatric impairment sufficient to compromise data collection, any major organ impairment that could increase the risk of supplemental opioids for treating breakthrough pain, or any recent therapy that could potentially alter pain or response to analgesics during the study. Specific exclusion criteria included renal or hepatic function tests greater the three times the upper limit of normal, treatment with Strontium-89 within 60 days, and treatment with radiotherapy to a painful site within 30 days prior to the study. Patients with moderate to severe oral mucositis were also excluded.

	
	
	
	

	ADJUVANTS n=5

	
	
	
	

	Dahm 

2000            20462757
	Not stated
	Non-cancer: six patients, cancer: 16 patients
	Patients were consecutively included in the study when a) the pain dominated the patients' life totally, b) other methods to provide acceptable pain relief had failed, and c) the patients showed intolerance to and/or unacceptable side effects from opioids. Criteria for withdrawing patients from the study included: a) moribund patients and those with an estimated life expectancy shorter than the duration of the trial, b) those with an overt psychosis, making cooperation with the patient and assessment of treatment efficacy impossible. Criteria for withdrawing patients during the study were: a) patients who died before completion of the trial period and b) patients in whom a "secular" change occurred, i.e. a condition not under the researchers' control.

	
	
	
	

	Mercadante 2000 99032200
	Not stated
	Cancer
	Inclusion: patients with unrelieved  pain by their dose of morphine and Karnofsky status of 50 or more were selected for this study. No adjuvant drugs had been previously used.           Exclusion: patients with coexisting liver or renal disease or with encephalopathy.

	
	
	
	

	Lauretti 1999    99287592  
	Not stated
	Cancer
	Inclusion: patients were suffering from cancer pain were systemic opioid/NSAID therapy was ineffective, or pain were presented with intolerance to systemic opioids.

	
	
	
	

	Lauretti 1999  99287592   
	The period from the first dose of oral morphine administration until the time of the test drug administration was similar among groups and was 28-74 days (range).
	Cancer
	Inclusion: cancer patients with pain for whom tramadol or NSAIDs were ineffective. Exclusion: not stated

	
	
	
	

	Van Dongen 1999   99452099
	Morphine group:  mean pain intensity VAS initial 5-8 (mean 7) 

Morphine plus bupivacaine group: VAS initial 6-10 (mean 7.7)
	Cancer
	Patients with "refractory" malignant pain: 16/20 inadequate pain relief with "analgesic ladder"; 4/20 unacceptable side-effects (sedation in 3, nausea in 1)


	Author

Year

UI
	Treatment of breakthrough pain or escape medication (applies to all arms)
	Outcomes assessed (pain relief, QOL, etc)
	Instruments used for the assessment of studied effects

	NSAIDs VS NSAID n=1

	
	
	
	

	Pannuti 1999

99291253                     
	No other medication was given during the study
	Pain Intensity, nausea, sedation, rescue analgesic dose.
	Variables were assessed after single-dose administration (8 hr after administration) and at the end of a 7-day repeated dose administration period. Instruments used: VAS (0-10cm) and 5-point Verbal Rating Scale (VRS; 0=no pain; 1=mild; 2=moderate; 3=severe; 4=extreme pain). Three variables were assessed: 

1) AUC0-8-Area under the pain intensity time-curve, calculated as the sum of pain reductions (mm on VAS) during the 8-hr observation period, defining the overall efficacy after a single administration.

2) ME, maximum drug efficacy, the difference between baseline pain intensity and minimal pain intensity observed during the 8-hr observation period. 

3) DE, duration of the efficacy, the number of hourly observations with pain intensity lower than baseline pain intensity. During multiple administration (7-day treatment) pain intensity and compliance were evaluated daily by self-report assessment form, in which patients reported pain score (0-4, VRS) and tretment compliance (regular intake or not). Quality of life was assessed by the Spitzer test before the start of the study and at the end of each treatment. Overall drug efficacy of the two drugs was evaluated at the end of each multiple treatment by the patient and the investigator using a numerical 5-point scale (0=no relief, 1=inadequate relief, 2=moderate relief, 3=good relief, 4=complete relief). Adverse reactions were reported by the patient at each treatment.                

	
	
	
	

	OPIOID VS OPIOID n=6

	
	
	
	

	Moolenaar 2000

20407008
	Acetaminophen (500 mg)
	Pain intensity, side-effects and rescue medication, plasma levels of M, M-6-G and M-3-G at 0, 1, 2, 4, 6 and 12 hr at day 5 and day 10
	VAS, 0-10cm assessed by patient every 2 hr, side-effects and rescue medication were recorded.

	
	
	
	

	Heiskanen 2000      21075895
	The respective oral solution was administered as escape medication in a dose approximately 1/6 to 1/8 of the daily dose of CR oxycodone or CR morphine.
	Plasma levels of drugs and metabolites at the last day of each period of dosing and before the start of the next period. Plasma levels were determined at 0 (before dosing), 1h, 3h and 5h after dosing. Pharmacodynamic assessments at the same days and prior to dosing and determinations of plasma levels were pain intensity 
	VASpi, 4-point verbal rating scale, subjective drug effect questionnaire and modified specific drug effect questionnaire. Phenotyping to determine CYP2D6 was also performed.

	
	
	
	

	Hunt 

1999        99414499    
	Meperidine s.c. was used as a breakthrough pain medication using a dose of one/sixth of the 24-hour sc infusion dose and a conversion factor of morphine sulfate 10 mg sc meperidine 100 mg sc. Two or more doses of breakthrough medication in a 24-hour period resulted in a 30% increase in the sc infusion dose for the following day. Routine administration of nonopioid medication continued throughout the 6 days of the study period.
	Pain intensity and pain relief, nausea, mental status, itching, hallucinations, myoclonus.
	Patients were asked three questions to quantify their pain at the end of the morning and afternoon shifts. 1) VAS, 0-10 pain intensity now, 2) VAS, 0-10 pain intensity overall over the shift period, and 3) Has the pain been controlled for 50% of the shift (Y/N). Pain scores and nausea scores (0-10, 0 no nausea, 10 worst imaginable nausea) were recorded by nurses on a daily observation sheet. Mental status was assessed using the Saskatoon Delirium Checklist at the same times as pain intensity and nausea. A record of medication used during the study and the number of bowel movements were maintained for the 6 days of the study. Side-effects such as itching, myoclonus and hallucinations were asked about and recorded if present. Trail making and semantic fluency tests were used to assess cognitive function at the end of days 3 and 6. Overall preference for the first or the second opioid was recorded at the end of the sixth day. Venous blood samples for plasma drug concentrations were collected at the end of each 72-hour period.

	
	
	
	

	Bruera 

1999                          99349918
	Patients were allowed to receive extra doses of immediate-release morphine as frequently as needed in the form of a tablet or a suppository, each such rescue dose being approximately 10% of the daily opioid dose. Patients who required more than three rescue doses had their MS-CRS dose increased and underwent a further 24-hr observation and dose stabilization period.
	a) pain intensity, b) sedation, c) nausea, d) overall effectiveness by patient and investigator, e) treatment preference, f) type, severity and frequency of adverse events was recorded                                        
	a) pain intensity using a 5-point categorical scale, and 0-100mm VAS 

b) sedation using a 0-100mm VAS  

c) nausea using a 0-100mm VAS  

d) overall effectiveness of treatment was assessed by patient and investigator blindly using a 4-point categorical scale (0=not effective to 3=highly effective)

e) treatment preference was blindly assessed at the completion of phase 2

	
	
	
	

	Mercadante 1998               99032200
	The use of other drugs was allowed. Nonopioid analgesics were continued if not contraindicated. No other information is available on breakthrough pain medication.
	a) performance status b) opioid starting dose (OSD)  in milligrams at referral c) maximum dose of opioids (OMD) in milligrams d) days of opioid treatment  e) adjuvant medication, which included nonopioid analgesics administered for at least 10 days and their doses f) symptoms associated with opioid therapy and or commonly present in patients with advanced cancer, such as nausea or vomiting, drowsiness, confusion or xerostomia                 g) pain intensity was measured using the patient's self report or a doctor's rated visual analogue scale         h) pain syndromes were considered on the basis of clinical history, anatomic site of the primary tumor and known metastases, physiscal examination, and investigations when available.
	The following indices were calculated:  

a) opioid escalation index percentage (OEI%), the mean increase in the percentage of opioid dosage from OSD, using the formula ([OMD-OSD]/OSD)/days X 100, 

b) opioid escalation index in milligrams (OEMmg), the mean increase of opioid dosage in milligrams, using the formula (OMD-OSD)/days, 

c) The effective analgesia scale (EAS) was calculated at fixed weekly intervals on the basis of the following formula: VASx - VASy)(1+O/10x)/(1+O/10y), where 1 indicates the administration of nonsteroidal anti-inflammatory drugs at fixed times and at full dosage, O indicates the dosage in milligrams of the opioid used, VAS indicates the pain intensity on 0- to 10-cm scale, and x and y indicate the different weeks taken into consideration (for example the third versus the second week before death). This score monitors the analgesic consumption/pain relief ratio. 

	
	
	
	

	Parris 

1998

99019888
	Patients who required supplemental analgesia were excluded. Patients needing titration of analgesic or supplemental medication were required to discontinue from the study.
	Primary efficacy measures were: 

a) mean pain intensity by day (the average of the four categorical scale ratings for pain intensity for each study day)   b) mean acceptability of therapy by day (the average of the two categorical scale ratings for acceptability of therapy for each study day).  Other efficacy measures included mean pain intensity and mean acceptability of therapy by time of day, overall mean pain intensity and acceptability of therapy and discontinuation rates both overall and by reason. Safety was evaluated by adverse effects obtained by questioning and/or examining the patients. Discontinuation rates because of adverse effects were determined.
	During the double-blind period patients rated: 

a) pain intensity in a diary four times daily: morning (overnight pain rating), midday (morning pain rating), evening (afternoon pain rating), and bedtime (evening pain rating). A four-point categorical (CAT) scale of 0=none, 1=slight, 2=moderate, and 3 = severe was used for these ratings.

b) acceptability of therapy considering both pain intensity and side-effects for both day and night. Acceptability of therapy was rated on a five-point CAT scale of 1=very poor, 2=poor, 3=fair, 4=good,, and 5=ecxellent. 

	BREAKTHROUGH PAIN, n=1

	
	
	
	

	Portenoy 1999                 99165545
	Not applicable, because the study is on the treatment of breakthrough pain.
	The primary outcome data comprised pain scores collected during the treatment of one or two episodes of breakthrough pain during both baseline days and the 2 days following successful titration of the OTFC dose. 
	Immediately before drug administration, patients recorded pain intensity using an 11-point numerical scale (0, no pain; 10, pain as bad as you can imagine). Measurements of pain intensity and pain relief were recorded at approximately 15, 30 and 60 min after starting treatment. Pain relief was assessed using a four-point categorical scale (0, "none"; 4, "complete"). A global impression of the drug's performance which used a rating from 0 (poor) through 4 (excellent), was recorded once daily. Adverse events were elicited by the study nurse at the time of each patient contact. Data on pain intensity, pain relief and global performance were averaged per patient and across patients for each phase of the study (baseline and titration phases). Pain intensity difference (PID) was calculated for three intervals (i.e. 0-15 min, 12-30 min and 30-60 min).

	
	
	
	

	ADJUVANTS n=5

	
	
	
	

	Dahm 

2000       20462757
	During the IT treatment, the patients had ad libitum access to non-opioid analgesics/sedatives and to opioids administered by the oral and/or parenteral route until they obtained acceptable pain and anxiolytic relief.
	a) daily doses of local ansthetics administered IT and of opioids administered by the oral/parenteral routes, expressed as mg parenteral morphine-Eq/day. b) self-reported pain intensity c) sleep pattern d) side-effect and complications (i.e. paresthesia, paresis, urinary retention, transient cerebral ischemic attacks, etc.) e) patients assessment of the trial periods.
	a) daily doses of local anesthetics administered IT and of opioids administered by the oral/parenteral routes, expressed as mg parenteral morphine-Eq/day.

b) self-reported pain intensity   

c) sleep pattern   

d) side-effect and complications (i.e. paresthesia, paresis, urinary retention, transient cerebral ischemic attacks, etc.

e) patients assessment of the trial periods.

	
	
	
	

	Mercadante 2000 99032200
	Not stated
	a) pain intensity   

b) assessment of nausea, vomiting, drowsiness, confusion, and dry mouth                         c) Mental state           d) arterial pressure     e) side effects            All outcomes were recorded before drug administration (T0), and 30 min (T30), 60 min (T60), and 180 min (T180) after.
	a) pain intensity (0-10 numerical scale) 

b) assessment of nausea, vomiting, drowsiness, confusion, and dry mouth (0-3 scale: not at all, slight, a lot, awful

c) Mental state (Mini-Mental State Examination (MMSE) (0-30)). 

d) arterial pressure

e) side effects

	
	
	
	

	Lauretti 1999    99287592  
	Patients were free to manipulate and increase their daily morphine consumption by self-administration only at the time the epidural study drug was added, in order to maintain VAS below 4/10.
	Duration of effective analgesia, incidence of adverse effects, consumption of morphine.
	Duration of effective analgesia was measured as time from the study drug administration to the first patient's VAS score >=4/10 recorded in days.                                                                     

	
	
	
	

	Lauretti 1999  99287592   
	After the test drug was introduced all patients were free to manipulate their daily morphine consumption by adding more morphine to the 80- to 90- mg dose, to keep pain VAS less than 4. 
	Daily morphine consumption, pain intensity, adverse effects. All measurements were repeated on days 1, 5, 10, 15, 20, and 30 after the test drug was introduced.
	VAS (0-10) for pain intensity.

	
	
	
	

	Van Dongen 1999    99452099
	Not reported
	Pain intensity, side effects.
	Verbal rating scale, numerical rating scale, VAS; use of concomitant analgesics; quality of pain relief from general physician (frequency of assessment not reported); increase in IT morphine dose by linear regression analysis from day 10 to 30


	Author

Year

UI
	Outcomes (significant/ non-significant) as reported in the paper
	Comments

	NSAIDs VS NSAID n=1

	
	
	

	Pannuti 1999                        99291253                     
	Ketorolac and diclofenac were both effective in reducing pain  (in 77% and 76% patients respectively) and analgesic efficacy was observed at a median of 3 hr after the first drug administration. There were no significant differences in the overall analgesic efficacy, ME or DE in relation to the single administration of ketorolac and diclofenac. The Westlake 90% confidence interval of the AUC0-8 ratio (ketorolac:diclofenac), of the ME ratio and of the DE ratio indicated the bioequivalence of the two drugs. The overall analgesic efficacy of the two drugs as assessed by investigators and patients did not differ significantly. The pattern and incidence of side-effects were comparable after the two treatments.
	This is a well designed, performed and reported study. One of the few studies that provides a detailed description of the power analysis performed to identify the number of patients to include. It is of note that no breakthrough pain or any other medication that might had interfered with the outcomes was administered during the study. A sequence effect was found in toxicity: gastrointestinal disorders (gastralgia, pyrosis and nausea/vomiting) after ketorolac were mainly observed (in 10 of 15 observed events) when the drug was given to patients as a second treatment.

	
	
	

	OPIOID VS OPIOID n=6

	
	
	

	Moolenaar 2000                 20407008
	There were no significant differences in pain intensity score between oral and rectal forms within the two groups regardless of the treatment sequence. No treatment differences in nausea, sedation or the demand on escape medication between the oral and rectal forms were observed. None of the pk parameters apart for Tmax-M6Gmet criteria for bioequevalnce, but there were no significant differences on pk variables for morphine. Significantly lower pk variables were observed after rectal administration. 
	Very small group of patients.

	
	
	

	Heiskanen 2000 21075895
	The VASpi values during the last day of each stable phase showed no statistically significant differences between the treatments. An average of only four patients reported a verbal rating score (VRSpi) exceeding 1.0 (slight pain) during the last day of each treatment. The plasma oxycodone and morphine concentrations did not differ significantly, when the sequence of opioid administration was taken into account. There were no difference in the side-effects nausea, sedation, itch and dizziness.
	

	
	
	

	Hunt

1999         99414499    
	Patient preference: only 10 patients expressed a preference, 4 preferred morphine, and 6 preferred fentanyl (non significant difference).

Pain intensity: there was no significant difference in the pain scores between the drugs overall. On a shift-by-shift analysis, the patients receiving morphine on the second shift of day 2 reported more pain than those patients receiving morphine on the same shift. No other differences were observed.  

Opioid consumption: overall, the morphine-first group had a lower had a lower dose of opioid throughout the study than those patients who received fentanyl first. Nausea: there was no significant difference in the prevalence of nausea between the two groups.

Saskatoon delirium scores: there were no differences between the two groups. Semantic fluency and trail making: there were no significant differences between the two drugs in both tests.

Bowel movements: the patients receiving fentanyl as the second drug demonstrated significantly more bowel movements than the patients on morphine. There were no differences in the first arm of the study.
	Seven patients withdrew due to confusion or hallucinations during the study.

	
	
	

	Bruera 

1999     99349918
	There were no significant differences between groups in the intensity of symptoms (pain, nausea and sedation) overall opioid doses, and clinical effectiveness as assessed by patients and investigators, although pain scores during q24 h dosing were numerically lower.  There was no evidence of carryover effect.
	Of the 6 patients who were not evaluable, 5 withdrew in the titration phase (3 because of inadequate pain control, 1 because of nausea, and 1 because of severe bowel obstruction), and 1 patient withdrew during phase 1 (q2hr) because upcoming surgery was available earlier than expected. Retrospectively, the authors calculated that their study could discern a difference of 5.9mm in pain intensity with a power of 0.80. They comment that "since a difference of this maginitude is not likely to be clinically meaningful, this suggests that major differences in efficacy between the 12-hourly and 24-hourly dosing are unlikely to be demonstrated even in a larger study.

	
	
	

	Mercadante 1998         99032200
	Statistically significant differences were observed in all the indices used. Patients in the methadone group reported values significantly less than those observed in the morphine group. No dose escalation was reported in seven patients in the methadone group whereas only one patient in the morphine group did not require increasing doses of opioid. Eight patients in the morphine group had one or more gaps* in the EAS (six patients had one gap, one patient had two gaps, and one patient had three gaps). Only three patients in the methadone group had gaps in the EAS (two patients had one gap and one patient had two gaps). The mean VAS score and symptom intensity were similar between groups. 

*A rapid increase in the EAS score (increments of more than 100% when compared with that calculated the previous week) represents a gap, which corresponds to a stressful period of uncontrolled pain and rapid escalation.
	

	
	
	

	Parris 

1998

99019888
	Efficacy: 

a) Pain intensity. Mean (+/-SE) baseline pain scores did not differ between the CR-oxycodone and IR oxycodone groups and were slight to moderate. Mean pain intensity scores by day were slight to moderate in both groups throughout the study with some tendency towards decreased scores by day five. No significant differences in mean pain intensity were detected for any of the five study days.

There were no significant differences between treatments in the mean pain scores either by time of day or overall. Eleven patients with neuropathic pain reported higher baseline pain intensity scores for both current pain  (P<0.03) and pain over the past day (p=0.01) than patients with other pain types. Overall pain intensity scores in this group decreased from 2.0 at baseline to 1.6 compared with a decrease from 1.3 at baseline to 1.2 with patients with other pain types.         

b) mean baseline acceptability of therapy scores for both current acceptability and acceptability over the past day were fair to good and comparable for both treatment groups. There were no significant treatment differences in mean acceptability of therapy scores for any of the 5 study days or by time of day or in overall scores. c) sixty-six (59%) patients completed the 5 day study period; 37 (33%) discontinued. Discontinuation rates for bit treatment groups were equivalent.

Safety: 

Of the 111 patients enrolled, 109 were evaluated for safety. Seventy-six (70%) (69% CR oxycodone and 70% IR oxycodone) reported at least one adverse event considered by the investigators to be at least possibly related to treatment.  Differences in the incidence of patients reporting adverse events were not significant between treatment groups, although there was a trend toward less nausea, vomiting and sweating in patients receiving CR oxycodone.  
	The sample size was sufficient to detect 40% difference in pain intensity between treatments with a statistical power equal to 0.80

	BREAKTHROUGH PAIN, n=1

	
	
	

	Portenoy 1999 99165545
	Analysis of pain scores following the first last doses of OTFC in all patients who underwent dose escalation demonstrated that the higher dose produced a significantly greater mean pain intensity difference (p<0.002) and pain relief (p<0.0001) at the 15 min assessment than the lower dose as well as better global rating (p<0.0001).  A comparison of the time-action relationships of the usual rescue dose and the OTFC in successfully titrated patients (n=48) demonstrated a more rapid onset of analgesia following OTFC treatment. In this subgroup the decline in pain intensity during the initial 15 min period was 56% of the total pain reduction following OTFC and 32% of the total following the usual rescue dose (p<0.0001). The side effects associated with the OTFC were typical opioid-related events. These side effects during the days of administration of any dose of OTFC were somnolence (28%), dizziness (14%), nausea (10%) and headache (5%). During the last two days of OTFC when its dose had been appropriately titrated the side effects that occurred with a frequency of >=5% and were considered to be at least "possibly" related to the study drug again included somnolence (15%), dizziness (6%), and nausea (5%).
	Innovative study design. Detailed and clear reporting. 

	ADJUVANTS n=5

	
	
	

	Dahm 

2000

20462757
	Significantly higher daily doses for a similar degree of pain relief were used with the ropivacaine than with the bupivacaine treatment: means +/- standard deviation (SD)  = 62 +/- 20 versus 48 +/- 45 mg/d (p<0.02). There was no statistically significant difference between the groups (p>0.8). There was no significant difference between the bupivacaine and ropivacaine treatments in non-opioid analgesic and sedative drug consumption scores. The VAS mean scores were significantly lower during the IT treatment than before it, but there was no statistically significant difference between the ropivacaine and bupivacaine regarding the VAS scores recorded during the IT treatment.  Also there was no significant difference between the two groups in the inverse Bromage relaxation scores. Gait and ambulation pattern scores were similar before the start of the IT treatment and during both the ropivacaine and bupivacaine periods. Nocturnal sleep pattern scores improved significantly during the IT treatment and during both the ropivacaine and bupivacaine periods of the treatment (p<0.02 to p<0.057), but there was no statistically significant difference between the two groups. The daily cost of the IT ropivacaine treatment was significantly higher than that of IT bupivacaine; mean+/-1SD = $3.2 +/-1.0 and $1.2 +/- 0.6 respectively (p<0.003). No differences were found between the ropivacaine and bupivacaine treatments in the rates of side effects and complications. No significant differences between ropivacaine and bupivacaine were found in partial and total estimators, except a significantly higher dose of IT ropivacaine than of IT bupivacaine in the group of total estimators.  No statistically significant differences were found with the exception that the pain intensity (VAS mean scores) in the patients with cancer pain was significantly lower during the IT bupivacaine treatment than during the IT ropivacaine treatment (p<0.05). Finaly there were no significant differences in trhe patients' assessments of the trial periods. 
	The authors summarizing their findings suggest that "they do not support the hypothesis that IT infusion of 0.5% ropivacaine might offer advantages over IT infusion of 0.5% bupivacaine when administered for relief of the "refractory" pain from malignant or nonmalignant pathologic conditions.

	
	
	

	Mercadante 2000

99032200
	Ketamine but not saline significantly reduced the pain intensity in almost all patients at both doses. A highly significant decrease in pain intensity was found in comparison to saline injection. The effect was evident at the end of the infusion and significantly persisted until T180. The analgesic effect of 0.50 mg/kg was significantly more intense than that of the 0.25 mg/kg ketamine at T180. Ketamine injection produced central adverse effects in 4 of 10 patients. Hallucinations occurred in 4 patients (one patient after 0.25 mg/kg and 3 patients after 0.50 mg/kg of ketamine). Flashes and a buzzing feeling in the head and a sensation of insobriety were aslo reported by two patients. These episodes reversed after intravenous administration of 1 mg diazepam. Two of these patients were globally considered unresponsive at the doses of ketamine for the short effect produced. Drowsiness was significantly more at T30 and T60 (p<0.01 and p<0.05, in the two ketamine groups respectively). The level of confusion was also significantly more pronounced in the two ketamine groups (p<0.05). No significant changes were observed in the MMSE. No significant changes were observed in arterial pressure.
	The authors conclude that ketamine improves morphine analgesia in difficult pain syndromes, namely neuropathic pain. However the occurrence of central side effects should be taken in to account especially when higher doses are used.

	
	
	

	Lauretti 1999    99287592  
	Only patients in the ketamine group demonstrated lower VAS scores compared to morphine group (p=0.018). Time since the epidural study drug administration until patient complaint of pain >=4/10 was higher for both the ketamine (KG) and neostigmine (NG) groups compared to control group (CG) (KG>CG, p=0.049; NG>CG;p=0.0163). Only the ketamine group used less epidural morphine compared to the CG during the study (25 days) (p=0.003).
	

	
	
	

	Lauretti 1999  99287592   
	The VAS scores were similar among groups before the oral morphine treatment. The VAS pain scores after the study drug was introduced were not significantly different among groups. Regarding the daily oral morphine consumption: on day 15 only the ketamine group had significantly lower morphine consumption compared to control group; on days 20 and 30 both the ketamine and nitroglycerin groups had significantly lower consumption compared to control. The dipyrone group did not differ significantly from control group in the consumption of morphine. The incidence of adverse events did not differ between the groups.
	

	
	
	

	van Dongen 1999

99452099
	VAS during stable phase reduced in all patients compared with initial; good pain relief in all patients; reduction in need for concomitant drugs, no supplemental drugs & control with IT therapy alone morphine: 2/9, morphine plus bupivacaine: 5/11. One patient in the morphine group required oral morphine - dose not reported; 19/20 patients received no oral morphine after initial titration. Five patients transferred from the morphine group to the combined treatment Side effects in the morphine group were: urinary retention 1/9; nausea 1/9; post-spinal headache 1/9; arm weakness 1/9; depression 1/9; sedation 1/9. Side effects in the morphine-bupivacaine group were leg weakness 3/11 (one did not effect mobilization; 2 bed ridden); post-spinal headache 2/11; nausea 2/11. No comparison in side effects is reported. The dose progression in morphine alone was significantly higher (slope of linear regression line) than in morphine/bupivacaine group (0.05 vs 0.0003, p=0.0001).
	An open label study and a double-blind study are reported.
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