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Table 1. Studies reporting no or nonsignificant treatment effects by subpopulations in patients with chronic LBP undergoing pharmacologic management. 

	Study (year)
	Outcomes
	Subpopulations
	Authors comments/conclusion

	OPIOIDS

	Hale 
(2007)
	· Change in average pain intensity (VAS 100 mm) 
	· Age

· Sex

· Race

· Pain intensity at screening*

· Stabilized dose†
	· Analyses for treatment interactions did not reveal any significant effects

· No raw data provided by authors

	Katz 
(2007)
	· Change in average pain intensity (VAS 100 mm) 
	· Age

· Sex

· Race

· Pain intensity at screening*
	· No significant effects on the analysis by subgroups

· No raw data provided by authors

	NSAIDS

	Aoki 
(1983)
	· Physician Assessment of Clinical Change‡
	Diagnosis

· Spondylitis deformans

· Discopathy

· Disjoint lumbar vertebrae

· Slipped lumbar disc

· Osteoporosis

· Lumbago

· Other
	· Final ratings by diagnosis revealed approximate equivalence for the two treatments, with the piroxicam group tending to achieve somewhat higher improvement score for spondylitis deformans, discopathy, and the combination of all other diagnoses.

· No raw data provided by authors.

	Katz 
(2003)
	· LBP-IS score
	· Gender

· Age

· Race

· Prior acetaminophen use

· Prior NSAID use

· Duration of low back pain

· HADS depression interpretation§

· Dosage of rofecoxib (25 or 50 mg)
	· Interaction tests indicated that treatment differences were not dependent on subgroups.

· No raw data provided by authors.

	Zerbini 
(2005)
	· Mean time-weighted average LBP-IS scores (100 mm VAS)
	· Age 

· Sex

· Race

· Pre-study use of paracetamol or NSAIDS

· Baseline LBP-IS score
	· There was no evidence of heterogeneity of outcome in defined subsets of patients.

· No raw data provided by authors.


	ANTIDEPRESSANTS

	Dicken 

(2000)
	· See authors’ comments/conclusion column
	· Most severely depressed, i.e. scored above the median for depression at baseline (MADRS score > 27)
	· No significant effect of treatment (paroxetine vs. placebo) was reported between groups for any of the outcomes analyzed:

· MADRS (P = .08)

· VAS pain score (P = .71)

· MPQ sensory score (P = .99) 

· MPQ affective acore (P = .15)

· ODI (P = .34)

· Illness attitude (P = .40)

· The TE remained nonsignificant after removing the somatic items from the MADRS

	Goodkin 

(1990)
	· VAS pain (100 mm)

· SIP physical dysfunction score

· SIP psychosocial dysfunction score

· BDI score
· Vitalog PMS-8 (% of no physical activity)
	· Narcotics use**

· Injury related litigation**
	· All interactions between subgroups and treatment (trazodone hydrochloride vs. placebo) were nonsignificant

· No data reported by authors

	Jenkins 

(1976)
	· BDI

· Middlesex Hospital Questionnaire

· VAS pain (100 mm)

· Stiffness (VAS 100 mm)
	· Previous history of LBP vs. no history

· Most depressed (score > 14 on baseline BDI)
	· No significant difference in improvement with treatment (tofranil vs. placebo) were seen in either subgroup analysis 

	Skljarevski

(2009)
	· Change in the mean of the 24 hour average pain ratings
	· Age

· Sex

· Ethnicity

· Baseline severity and duration of CLBP

· Quebec Task Force on Spinal Disorders Class 1 and 2

· History of low-back surgery

· Current NSAID use
	· There were no significant treatment-by-subgroup interactions found for any of the  subgroups investigated

· No raw data reported by authors

	Skljarevski (2010)
	· BPI average pain ratings
	· Age

· Sex

· Ethnicity (Caucasian, Hispanic, other)

· Weight (kg)

· Duration of CLBP

· BPI average pain score at baseline

· Clinical Global Impression-Severity of Illness

· Current NSAID use

· Quebec Task Force on Spinal Disorders Class 1 and 2

· History of low-back surgery
	· No significant treatment-by-subgroup interaction of clinical relevance were observed

· No raw data reported by authors

	Ward 

(1986)
	· Pain response††
	· Age

· Sex

· Number of surgeries

· Employment status

· Baseline Hamilton depression severity

· Hendler scale‡‡ 

· Waddell scale§§
· Orthopedic ratings of amount of demonstrable physical impairment 
	· No significant associations with pain response were seen for any of the variables

· No raw data reported by authors


BDI = Beck Depression Inventory; BPI = brief pain inventory; CLBP = chronic low back pain; LBP-IS = Low Back Pain Intensity Scale; MADRS = Montgomery Asberg  Depression Rating Scale; MPQ = McGill Pain Questionnaire; NSAIDS = non-steroidal anti-inflammatory drugs.; ODI = Oswestry Disability Index; SIP = Sickness Impact Profile; VAS = visual analog scale.

*At time of study entry and before open-label treatment.

†Defined as one that was tolerated and reduced the average pain intensity score to ≤ 40 mm on a 100 mm VAS for 3 of 5 consecutive days with no more than 2 doses of Oxymorphone ER to be used as rescue for any breakthrough pain.

‡Each patient was assessed clinically by the same physician at baseline, and after 1 and 2 weeks of therapy. Symptoms evaluated included pain at rest, pain on motion, tenderness, limitation of movement, and myotonia. Patients clinical response was graded on a 7-point scale extending from very much improved (1) to very much worse (7).

§Hospital Anxiety and Depression Scale. Patients were classified as normal, mild, moderate, or severe.

**Authors state these subgroups were planned to be examined a priori.
††A patient was considered to have a positive pain response if their final pain rating was < 4 (VAS 10 mm scale) and if they had a 40% decrease in pain severity and/or frequency.

‡‡Attempts to classify patients on the basis of having mainly physical symptoms versus having mainly emotional symptoms.

§§Tests for non-organic physical signs, i.e. inappropriate pain behaviors and complaints.

Table 2. Change in BFI scores and number of CSBMs over 12 weeks according to opioid taken in a subset of 59 patients with a high BFI (≥ 50) at baseline. 
	
	Oxycodone PR (n = 30)
	
	
	Oxycodone PR/Naloxone PR (n = 29)
	
	
	
	

	Outcome 
	Baseline 
	12 weeks 
	Change score (CS)
	P
	
	Baseline 
	12 weeks 
	Change score (CS)
	P
	
	Treatment

Effect (TE)
	P

	BFI score*
	n = 30 (100%)

63.9 ± 10.1
	n = 28 (93%)

52.6 ± 25.2
	-11.3
	
	
	n = 29 (100%)

65.7 ± 13.6
	n = 28 (97%)

42.6 ± 27.5
	-23.1
	
	
	TE: -11.8
	

	CSBMs (mean)†
	n = 30 (100%)

2.4 ± 1.9
	n = 26 (87%)

2.1 ± 2.5
	-0.3
	
	
	n = 29 (100%)

1.9 ± 2.2
	n = 25 (86%)

4.2 ± 3.2
	2.3
	
	
	TE: 2.0
	


BFI – bowl function index. CSBMs = complete spontaneous bowel movements.

*Defined as the mean score of 3 distinct bowel dysfunction components: (1) difficulty of bowel movement (0-100; 0 = easy/no difficulty); (2) feeling of incomplete bowel evacuation (0-100; 0 = not at all, 100 = very strong); and (3) judgment of constipation (0-100; 0 = not at all, 100 = very strong).  Thus, higher scores indicate poor bowel function.

†Number of complete spontaneous bowel movements during the last 7 days before baseline assessment/12 weeks follow-up.
Table 3.  Subgroup analysis based on anxiety level.
	
	
	Rofecoxib 25 mg* vs. Placebo
	

	Outcome
	HADS anxiety interpretation†
	Treatment Effect (TE)
	P§

	LBP-IS scores
	None
	-19.5
	.013

	
	Mild
	-9.9
	

	
	Moderate/severe
	1.8
	


HADS = Hospital Anxiety and Depression Scale; LBP-IS: Low Back Pain Intensity Scale; NA = not applicable; 
NR = raw data by sub-group or p-value not reported; ns = not statistically significant; ODI = Oswestry Disability Index.

*A similar trend was not evident in difference between the 50-mg rofecoxib and placebo treatment groups.

†A similar trend was not evident in the subgroup analysis based on the HADS depression interpretation (Table X).

§Test for interaction.
Table 4. Mean pain scores* according to patients’ pain characteristics.

	Medication
	Pain which radiates
	
	Pain not radiating and not

brought on by sneezing

	
	Brought on by sneezing
	Not brought on by sneezing
	
	

	Aspirin
	n = 3

1.06
	n = 22

2.08
	
	n = 5

1.60

	Dextropropoxyphene +

Paracetamol 
	n = 5

1.79
	n = 18

2.37
	
	n = 7

1.92

	Indomethacin
	n = 7

2.28
	n = 20

2.40
	
	n = 3

2.75

	Mefenamic acid
	n = 6

2.47
	n = 21

1.77
	
	n = 3

0.98

	Paracetamol
	n = 7

2.22
	n = 16

2.41
	
	n = 7

2.15

	Phenylbutazone
	n = 5

1.65
	n = 17

1.95
	
	n = 8

2.47


*Patient’s estimation of pain according to a 4-point scale (0 = none, 1 = mild, 2 = moderate, 3 = severe). The mean score over the 6 non-clinic days represents the pain index. 

Table 5.  Analysis of differences in outcomes in patients with and without a prior history of LBP treated with tofranil versus placebo.

	
	
	Tofranil
	
	
	Placebo
	
	
	

	Sub-group
	Outcome
	Pre/post score
	Change score (CS) 
	P*
	
	Pre/post scores
	Change score (CS) 
	P*
	
	Treatment

Effect

(TE)
	P†

	
	
	A (n = 12)
	B (n = 11)
	
	
	
	A (n = 12)
	B (n = 9)
	
	
	
	
	

	A: No previous history of LBP

B: Previous history of LBP
	Pain (mm)‡
	Pre: 43.9

4 wks: 38.0 
	Pre: 48.3

4 wks: 34.2
	A: -5.9

B: -14.1
	
	
	Pre: 41.9

4 wks: 34.8
	Pre: 53.8

4 wks: 41.8
	A: -7.1

B: -12
	
	
	A: 1.2

B: -2.1
	

	
	Stiffness (mm)‡
	Pre: 47.1

4 wks: 26.7
	Pre: 43.0

4 wks: 31.9
	A: -20.4

B: -11.1
	
	
	Pre: 28.4

4 wks: 29.7
	Pre: 55.6

4 wks: 38.9
	A: -1.3

B: -16.7
	
	
	A: -19.1

B: 5.6
	

	
	BDI
	Pre: 15

4 wks: 6.5
	Pre: 8.5

4 wks: 5
	A: -8.5

B: -3.5
	
	
	Pre: 9

4 wks: 7
	Pre: 9

4 wks: 10
	A: -2

B: -1
	
	
	A: -6.5

B: -2.5
	

	
	MHQ total score
	Pre: 30

4 wks: 27.5
	Pre: 27.5

4 wks: 29.0
	A: -2.5

B: 1.5
	
	
	Pre: 34

4 wks: 24 
	Pre: 40

4 wks: 23
	A: -10

B: -17
	
	
	A: 7.5

B: -15.5
	

	
	MHQ trait scores
	
	
	
	
	
	
	
	
	
	
	
	

	
	Anxiety
	Pre: 3.5

4 wks: 3
	Pre: 5

4 wks: 3
	A: -0.5

B: -2
	
	
	Pre: 5.5

4 wks: 4.5
	Pre: 8

4 wks: 5
	A: -1

B: -3
	
	
	A: 0.5

B: -1
	

	
	Obsession
	Pre: 7

4 wks: 5.5
	Pre: 7

4 wks: 6
	A: -1.5

B: -1
	
	
	Pre: 7.5

4 wks: 5
	Pre: 6

4 wks: 6
	A: -2.5

B: 0
	
	
	A: 1

B: -1
	

	
	Depression
	Pre: 5

4 wks: 4.5
	Pre: 3.5

4 wks: 5
	A: -0.5

B: 1.5
	
	
	Pre: 4

4 wks: 4
	Pre: 6

4 wks: 2
	A: 0

B: -4
	
	
	A: -0.5

B: 5.5
	

	
	Phobia
	Pre: 6

4 wks: 5
	Pre: 3.5

4 wks: 4
	A: -1

B: 0.5
	
	
	Pre: 4

4 wks: 2
	Pre: 5

4 wks: 4
	A: -2

B: -1
	
	
	A: 1

B: 1.5
	

	
	Somatic
	Pre: 8

4 wks: 6
	Pre: 3

4 wks: 5
	A: -2

B: 2
	
	
	Pre: 6

4 wks: 6
	Pre: 11

4 wks: 7
	A: 0

B: -4
	
	
	A: -2

B: 6
	

	
	Hysteria
	Pre: 3

4 wks: 5
	Pre: 3.5

4 wks: 2
	A: 2

B: -1.5
	
	
	Pre: 5

4 wks: 5
	Pre: 3

4 wks: 2
	A: 0

B: -1
	
	
	A: 2

B: -0.5
	


BDI = Beck Depression Inventory; LBP = low back pain; MHQ = Middlesex Hospital Questionnaire.
*P-value comparing difference between subgroups within a single treatment group (ie, surgical or conservative management).

†Test for interaction.

‡Assessments of pain a stiffness were made subjectively by the clinician using the categories “absent”, “mild”, “moderate”, “severe”; and by the patient using a 100 mm VAS scale for both pain and stiffness—the patient’s comparison with the pain and stiffness experienced before the trial started being in categories such as “less than”, “about the same”, and “worse than”.
Table  6. Assessment check list for the Cochrane reviews.

	
	Desphande

2007
	Roelofs

2008
	Urquhurt

2008

	
	
	
	

	Methodological Principle*
	
	
	

	Purpose, aim,  study question, and/or hypothesis stated
	
	
	

	Literature search described
	
	
	

	Unpublished sources sought
	
	
	

	Inclusion/exclusion criteria stated
	
	
	

	Characteristics of included studies provided
	
	
	

	Quality of included studies formally assessed and method described
	
	
	

	Overall quality of included studies (LoE) given primary purpose/aim
	LoE I/II
	LoE I/II
	LoE I/II

	Qualitative analysis
	
	
	

	· Studies appraised critically 
	
	
	

	· Magnitude and direction of effect sizes evaluated
	
	
	

	· Consistency of effect sizes evaluated
	
	
	

	· Stability of effect sizes (e.g. confidence intervals) evaluated
	
	
	

	· Scientific quality of studies considered in conclusions
	
	
	

	· Methods to enhance objectivity incorporated 
	
	
	

	Quantitative analysis
	
	
	

	· Heterogeneity evaluated
	
	
	

	· Heterogeneity explored, if present
	
	
	

	· Missing data handled appropriately
	NA
	NA
	NA

	· Effect sizes pooled appropriately
	
	
	

	· Sensitivity analysis conducted
	
	
	

	· Publication bias explored
	
	
	

	Potential conflict of interest stated
	
	
	


Table 7.  Level of evidence (LoE) grade for studies reporting treatment effects by subpopulations in patients with chronic low back pain undergoing pharmacologic management.

	
	OPIOIDS
	NSAIDS
	ANTIDEPRESSANTS

	Methodological Principle
	Hale (2007)
	Katz (2007)
	Jamison (1998)
	Vondrakova 

(2008)
	Aoki (1983)
	Evans (1980)
	Katz (2003)
	Zerbini (2005)
	Dickens (2000)
	Goodkin (1990)
	Jenkins (1976)
	Sklarevski (2009)
	Sklarevski (2010)

	Study design
	
	
	
	
	
	
	
	
	
	
	
	
	

	Randomized controlled trial
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Prospective cohort study
	
	
	
	
	
	
	
	
	
	
	
	
	

	Retrospective cohort study
	
	
	
	
	
	
	
	
	
	
	
	
	

	Statement of concealed allocation*
	
	√
	
	
	
	
	√
	√
	√
	√ 
	√
	√
	

	Intention to treat*
	√
	√
	
	√
	
	
	√
	√
	√
	
	
	√
	√

	Independent or blind assessment
	√
	√
	
	√
	√
	
	√
	√
	√
	√
	√
	√
	√

	Co-interventions applied equally
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Complete follow-up of >80%
	√
	√
	√
	√
	√
	√
	√
	√
	√
	
	
	
	

	Adequate sample size
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√
	√

	Controlling for possible confounding
	√
	√
	√
	√
	
	√
	√
	√
	√
	√
	
	√
	√

	Evidence Level
	II
	I
	II
	II
	II
	II
	I
	I
	I
	II
	II
	II
	II


*Applies to randomized controlled trials only.

DETAILED EVIDENTIARY TABLES

Table 8.  Patient and treatment characteristics of studies reporting treatment effects by subpopulations in patients with chronic LBP undergoing pharmacologic management using OPIOIDS.

	Author (year)
	Study design

(LoE)
	Follow-up (% followed)
	Demographics
	Patient characteristics
	Interventions
	Inclusion/Exclusion

	Hale

(2007)
	RCT
	12 weeks 

(99%, n = 141/143)

Completed study: 47%

OPANA ER: 70%

Placebo: 25%
	Open-label titration

N = 250

Male: 47%

Mean age (± SD): 49.1 ± 12.9 years

Randomized

OPANA ER

n = 70

Male: 43%

Mean age (± SD): 48.2 ± 11.7 years

Placebo

n = 72

Male: 67%

Mean age (± SD): 46 ± 11.3 years
	Diagnosis

DDD

OPANA ER: n = 30 (43%)

Placebo: n = 23 (32%)

Herniated disc

OPANA ER: n = 12 (17%)

Placebo: n = 17 (24%)

Osteoarthritis

OPANA ER: n = 16 (23%)

Placebo: n = 10 (14%)

Spinal stenosis

OPANA ER: n = 2 (3%)

Placebo: n = 0

Trauma

OPANA ER: n = 13 (19%)

Placebo: n = 14 (19%)

Other

OPANA ER: n = 15 (21%)

Placebo: n = 20 (28%)


	Opioid naïve patients were converted to an approximately equianalgesic dose of OPANA ER and then entered an open-label titration period, during which they were stabilized on a dose of OPANA ER twice daily. Patients meeting stabilization criteria then entered the randomized trial.

OPANA ER (Oxymorphone Extended Release)

· Taken orally in 2 equal  doses (equivalent to the dosage of opioid analgesic they were receiving at screening) once every 12 hours

· Continued their prestudy bowel regimen, such as laxatives and stool softeners that were used to minimize constipation; regimen adjusted if deemed necessary by the investigators.

Placebo

· Taken orally in 2 equal doses once every 12 hours

· Continued their prestudy bowel regimen, such as laxatives and stool softeners that were used to minimize constipation; regimen adjusted if deemed necessary by the investigators.
	· Included

· ≥ 18 years of age

· Moderate to severe, chronic LBP present for at least several hours each day for a minimum of 3 months

· Have been receiving stable ATC opioid pain medication equivalent to at least 60 mg/d of oral morphine for the 2 weeks before screening

Excluded

· Pregnant or lactating women

· Patients with radiculopathy, fibromyalgia, reflex sympathetic dystrophy or causalgia, acute spinal cord compression, severe lower extremity weakness or numbness, bowel or bladder dysfunction secondary to cauda equine compression, diabetic amyotrophy, meningitis, discitis, or back pain caused by secondary infection or tumor

· Underwent a surgical procedure to resolve back pain within 6 months of screening

· Having pain as a result of a confirmed or suspected neoplasm

· Dysphagia or difficulty swallowing tablets

· Previous exposure to oxymorphone

· Hypersensitivity to opioid analgesics 

· History of seizure

· An ileostomy or colostomy


	Katz

(2007)
	RCT
	12 weeks

(99%, n = 204/205)

Completed study: 58%

OPANA ER: 68%

Placebo: 47%
	Open-label titration

N = 325

Male: 47%

Mean age (± SD): 50.1 ± 14.1 years

Randomized

OPANA ER

n = 105

Male: 44%

Mean age (± SD): 51.3 ± 13.9 years

Placebo

n = 100

Male: 50%

Mean age (± SD): 48.1 ± 12.4 years
	Diagnosis

DDD

OPANA ER: n = 34 (32%)

Placebo: n = 28 (28%)

Herniated disc

OPANA ER: n = 5 (5%)

Placebo: n = 3 (3%)

Osteoarthritis

OPANA ER: n = 26 (25%)

Placebo: n = 29 (29%)

Spinal stenosis

OPANA ER: n = 8 (8%)

Placebo: n = 4 (4%)

Trauma

OPANA ER: n = 19 (18%)

Placebo: n = 25 (25%)

Other

OPANA ER: n = 38 (36%)

Placebo: n = 30 (30%)
	Patients were converted to an approximately equianalgesic dose of OPANA ER and then entered an open-label titration period, during which they were stabilized on a dose of OPANA ER twice daily. Patients meeting stabilization criteria then entered the randomized trial.

OPANA ER (Oxymorphone Extended Release)

· Taken orally in 2 equal  doses (equivalent to the dosage of opioid analgesic they were receiving at screening) once every 12 hours

· Continued their prestudy bowel regimen, such as laxatives and stool softeners that were used to minimize constipation; regimen adjusted if deemed necessary by the investigators.

Placebo

· Taken orally in 2 equal doses once every 12 hours

· Continued their prestudy bowel regimen, such as laxatives and stool softeners that were used to minimize constipation; regimen adjusted if deemed necessary by the investigators.
	Included

· Opioid-naïve (taking < 5 mg/day of oxycodone, or equivalent, for the 14 days before screeing)

· ≥ 18 years of age

· Have an initial pain intensity score of ≥ 50 mm (0–100 mm VAS)

· Moderate to severe, chronic LBP present for at least several hours each day for a minimum of 3 months

Excluded

· Pregnant or lactating women

· Patients with radiculopathy, fibromyalgia, reflex sympathetic dystrophy or causalgia, acute spinal cord compression, severe lower extremity weakness or numbness, bowel or bladder dysfunction secondary to cauda equine compression, diabetic amyotrophy, meningitis, discitis, or back pain caused by secondary infection or tumor

· Underwent a surgical procedure to resolve back pain within 6 months of screening

· Having pain as a result of a confirmed or suspected neoplasm

· Dysphagia or difficulty swallowing tablets

· Previous exposure to oxymorphone

· Hypersensitivity to opioid analgesics 

· History of seizure

· An ileostomy or colostomy

	Jamison (1998)
	RCT
	1 year (97%)
	N = 36

No opioids, n = 12

Opiooids, n = 24 

Male: 43%

Mean age (± SD): 42.6 ± 7.0 years (30–60)
	Diagnosis

Failed back syndrome: n = 14 (39%)

Mysofascial pain syndrome: n = 9 (25%)

DDD: n = 7 (19%)

Radiculopathy: n = 5 (14%)

Discogenic back pain: n = 1 (3%)

High school graduate: 97%

Married: 53%

Employed: 29%

Receiving compensation benefits: 55%

Pain duration (mean): 79 months (9–312)

No. of surgeries (mean): 2 (0–4)
	No opioids

· NSAIDs daily for 16 weeks; maximum of four 250-mg doses of naproxen a day

Opioids

· Group 1: up to four 5-mg doses of oxycodone each day for 16 weeks

· Group 2: a titrated dose of oxycodone and sustained-release morphine daily, with the amount adjusted according to the intensity of the pain (max 200 mg of morphine equivalent per day)

· Offered NSAIDs as needed
	Included

· Chronic LBP of > 6 months duration

· Age 25–65 years

· Average pain intensity of > 40 on a scale of 1–100

· Unsuccessful response to traditional pain treatment (e.g. back surgery, physical therapy, trials of medications)

· Agreement to abide by the study protocol

Excluded

· Cancer or any other malignant disease

· Acute osteomylelitis or acute bone disease

· Spinal stenosis and neurogenic claudication

· Nonambulatory status

· Present or past diagnosis of schizophrenia, delusional disorder, psychotic disorder, dissociative disorder, or bipolar disorder as described by the DSM-IV

· Ongoing treatment for drug or alcohol abuse

· Pregnancy

· Any clinically unstable systemic illness judged to interfere with treatment

· Acute herniated disc within the preceding 3 months 

	Vondrackova (2008)
	RCT


	12 weeks
	Oxycodone PR

n = 151

Male: 40%

Mean age (±SD): 57 ± 10

Oxycodone PR/Naloxone PR

n = 154

Male: 46^

Mean age (±SD): 56 ± 11

Placebo

N = 158

Male: 30%

Mean age (±SD): 57 ± 12

 
	BFI ≥ 50 at baseline (n = 59/305, 19.3%)

· Oxycodone PR: n = 30 (20%)

· Oxycodone PR/Naloxone PR: n = 29 (19%)
	Study was composes of 3 phases: a pre-randomization phase; a double-blind phase; and an extension phase

Patients were randomized to 1 of 3 groups:

· Oxycodone PR/naloxone PR 10/5 mg or 20/10 mg every 12 hours

· Oxycodone PR 10 mg or 20 mg every 12 hours

· Placebo every 12 hours

All patients could also receive OxyIR every 4 to 6 hours as required as rescue medication at a quarter of the dose of their total daily opioid medication.

Patients were instructed to take a dose of OxyIR only when their Pain Intensity Scale (“Pain Right Now”) score was ≥ 5.
	Included:

· ≥ 18 years of age

· Documented history of moderate to severe chronic, nonmalignant lower back pain adequately managed by an opioid analgesic for at least 2 weeks before study enrollment

· Likely to benefit from chronic opioid therapy for the duration of the study

Excluded:

· Any history for hypersensitivity to oxycodone, naloxone or related products

· Currently taking the equivalent of < 10 mg or > 40 mg/d oxycodone

· Cancer

· Active alcohol or drug abuse

· Abnormal liver function tests

· History of > 2 lower back surgeries

· Evidence of clinically significant cardiovascular, renal, hepatic, gastrointestinal, or psychiatric disease


Table 9.  Patient and treatment characteristics of studies reporting treatment effects by subpopulations in patients with chronic LBP undergoing pharmacologic management using NSAIDs.

	Author (year)
	Study design

(LoE)
	Follow-up (% followed)
	Demographics
	Patient characteristics
	Interventions
	Inclusion/Exclusion

	Aoki (1983)
	RCT

Multi-center
	2 weeks (97%; n = 230/237)
	Piroxicam

n = 116

Male: 48%

Mean age: NR (range, 19–60+)

Indomethacin

n = 114

Male: 47%

Mean age: NR (range, 19–60+)
	Diagnosis

Spondylitis deformans

Piroxicam: n = 41 (35%)

Indomethacin: n = 36 (32%)

Discopathy

Piroxicam: n = 33 (28%)

Indomethacin: n = 44 (39%)

Disjoint lumbar vertebrae

Piroxicam: n = 9 (8%)

Indomethacin: n = 4 (4%)

Slipped lumbar disc

Piroxicam: n = 3 (3%)

Indomethacin: n = 2 (2%)

Osteoporosis

Piroxicam: n = 5 (4%)

Indomethacin: n = 4 (4%)

Lumbago

Piroxicam: n = 18 (16%)

Indomethacin: n = 15 (13%)

Other

Piroxicam: n = 7 (6%)

Indomethacin: n = 9 (8%)

 Duration of illness

< 6 months

Piroxicam: n = 47 (41%)

Indomethacin: n = 55 (48%)

6 months to 3 years

Piroxicam: n = 44 (38%)

Indomethacin: n = 39 (34%)

3 years to < 5 years

Piroxicam: n = 12 (10%)

Indomethacin: n = 11 (10%)

5 years or >

Piroxicam: n = 13 (11%)

Indomethacin: n = 9 (8%)
	· Piroxicam 20 mg once daily, after the evening meal

· Indomethacin 25 mg three times daily, immediately after the 3 main meals
	Included:

· Principal complaint of lumbar pain

Excluded:

· History of gastrointestinal, hepatic, or renal disease

· Patients presenting with complications or requiring surgery

· History of drug allergies

· Currently taking anticoagulants or demonstrating abnormal baseline laboratory values

· Pregnant women, nursing mothers, and women of child-bearing potential


	Evans (1980)
	RCT
	3 weeks
	N = 60

Male: 33%

Mean age (±SD): 47 ± 9.2 years
	NR
	6 trial medications

· Aspirin 300 mg, 3 tabs 4x daily

· Dextropropoxyphene 32.5 mg + paracetamol 325 mg, 2 tabs 4x daily

· Indomethacin 50 mg, 1 cap 3x daily

· Mefenamic acid 250 mg, 2 caps 3 x daily

· Paracetamol 500 mg, 2 tabs 4x daily

· Phenylbutazone 100 mg, 1 tab 3x daily

· Patients were randomly allocated to a treatment sequence of 3 drugs which were administered consecutively for 1 week each

· Each drug was administered in maximal recommended dosages

· No other analgesic or anti-inflammatory medication was permitted
	Included

· Ambulant

· Outpatient

· Primary complain of LBP of moderate intensity

Excluded

· Pregnancy

· Sensitive to any of the trial drugs

· Concomitant disease

	Katz 

(2003)*
	RCT
	4 weeks 
	Rofecoxib 25 mg

n = 233

Male: 37%

Mean age (±SD): 54.3 ± 13.2 (20–75)

Rofecoxib 50 mg

n = 229

Male: 38%

Mean age (±SD): 52.5 ± 12.9 (18–76)

Placebo

n = 228

Male: 37%

Mean age (±SD): 54.2 ± 12.7 (18–78)
	Caucasian

25 mg: 91%

50 mg: 90%

Placebo: 87% 

Prior NSAID use

25 mg: 81%

50 mg: 85%

Placebo: 83%

Duration of low back pain (mean)

25 mg: 12..1 years

50 mg: 11.7 years 

Placebo: 12.6 years


	· Rofecoxib 25 mg or 50 mg versus placebo; taken once daily in the morning

· Acetaminophen was provided as rescue analgesia after the first week
	Included

· Aged 18–75 

· Chronic LBP for ≥ 3 months duration

· Taking daily analgesics 

· In good health

· Muscle relaxants, physical therapy, and chiropractic or alternative therapy (such as acupuncture) were permitted if their use was stable for the month preceding the screening visit

Excluded

· Chronic LBP due to known secondary causes (e.g. metastatic cancer, inflammatory disease, fracture)

· Surgery for LBP within 6 months

· Clinical depression within 2 years

· On active treatment for depression

· Abused drugs or alcohol within the past 5 years

· Used opioids for more than 4 days in the past months

· Had corticosteroid injections within the past 3 months.

	Zerbini (2005)
	RCT
	4 weeks
	Total

N = 446

Male: 28%

Mean age (±SD): 51.9 ± 13.8 (19–85)

Etoricoxib

n = 224

Male: 28%

Mean age (±SD): 51.7 ± 14.7 (20–85)

Diclofenac

n = 222

Male: 28%

Mean age (±SD): 52.2 ± 12.8 (19–85)
	Race

Caucasian

Etoricoxib: 74%

Diclofenac: 73%

Asian

Etoricoxib: 14%

Diclofenac: 15%

Duration of LBP

Etoricoxib: 8.3 ± 8.8 years

Diclofenac: 8.3 ± 8.9 years

Pre-study use of analgesics

Paracetamol

Etoricoxib: 17%

Diclofenac: 16%

NSAIDs and/or COX-2 inhibitors

Etoricoxib: 83%

Diclofenac: 84%
	· Etoricoxib 60 mg daily (+ diclofenac placebo)

· Diclofenac 50 mg 3x daily (+ etoricoxib placebo with first daily dose only)

· All patients permitted paracetamol and permitted to use up to 1950 mg/day as rescue therapy
	Inclusion

· Class 1 or 2 according to the classification of the Quebec Task Force on Spinal Disorders

· At screening, score ≤ 80 mm on the LBP-IS (0-100 mm VAS)

· Rated as “very well”, “well”, “fair”, or “poor” in the PGADS scale

· Regular pre-study users of NSAIDs, COX-2 inhibitors or paracetamol

· Demonstrate a worsening (≥ 40 mm on LBP-IS) of LBP at the flare/randomization visit after pre-study analgesic medication had been discontinued, plus a deterioration of ≥ 1 point in PGART scores

Excluded

· NR


LBP = low back pain; LBP-IS = Low Back Pain Intensity Scale; PGADS = Patient Global Assessment of Disease Status.
*Combined results of two replicate, placebo-controlled, parallel-group, 4-week, double-blind studies designed to evaluate the efficacy, safety and tolerability of rofecoxib in the treatment of chronic LBP.

Table 10.  Patient and treatment characteristics of studies reporting treatment effects by subpopulations in patients with chronic LBP undergoing pharmacologic management using ANTIDEPRESSANTS.

	Author (year)
	Study design

(LoE)
	Follow-up (% followed)
	Demographics
	Patient characteristics
	Interventions
	Inclusion/Exclusion

	Dickens (2000)
	RCT
	8 weeks 

(66%, n = 61/92)
	Paroxetine 

n = 44

Male: 48%

Mean age (± SD): 44 ( 9.7 years 

Placebo 

n = 48

Male: 44%

Mean age (± SD): 46 ( 10.6 years


	· Mean MADRS score 27.4 ± 5.6 with 55 of subjects (60%) fulfilling DSM-III-R criteria for major depression

· Mean pain VAS rating 56.2 ± 22.0

· Mean disability (ODI) score 54.5% ± 12.0%

Paroxetine

· Pain duration:

6–12 months, n =  8 (18%)

1–5 years, n = 17 (39%)

>5 years, n =  21 (44%)

· Neurological findings, n = 11(25%)

· Previous depression, n = 14 (32%)

· Previous anxiety, n = 2 (5%)

Placebo

· Pain duration:

6–12 months, n = 2 (4%)

1–5 years, n = 25 (52%)

>5 years, n = 21 (48%)

· Neurological findings, n = 12 (25%)

· Previous depression, n = 15 (31%)

· Previous anxiety, n = 3 (6%)
	· Paroxetine 20mg QAM with food

· Placebo

· Followed at days 0, 14, 28 and 56

· Randomization occurred after 7 days of placebo for all groups
	Included:

· Low back pain > 6 months

· Significant depressive symptoms (Montgomery Asberg Depression Rating Scale (MADRS) score ( 16)

· Significant disability in daily living tasks (Oswestry Disability Index (ODI) (30%)

Excluded:
· Any other significant physical/mental disorder

· Systemic inflammatory disorder or malignancy

· Contraindications to paroxetine

· Taking opiates, corticosteroids, or psychotropic medication other than temazepam up to 20mg nocte

· Recent surgery

· Subjects who missed more than 2 days of medication

· Subjects enrolled in study who took any of the excluded medications during the study

	Goodkin (1990)
	RCT
	6 weeks

70% (n = 31/44)


	Trazodone 

n = 22

Mean age (± SD): 51.4 ( 13.1 years

Male: 64%

Placebo

n = 20

Mean age (± SD): 56.1 ( 12.6 years

Male: 60%


	Trazodone

· Race

Caucasian, n = 18 (82%)

Black, n = 2 (9%)

Hispanic, n = 2 (9.%)

· Marital Status

Single, n = 1 (5%)

Married, n = 11 (50%)

Separated or divorced, n = 9 (33%)

Widowed, n = 1 (5%)

· Employment

Unemployed, n = 3 (14%)

Employed, n = 19 (86%)

· Education (mean  (  SD): 11.91 ( 3.85 years

· Total annual income (mean ( SD): $26,825 ( 31,149

· Duration of back pain (mean ± SD): 16.7 ( 14.5 years

· Number of back surgeries (mean ± SD): 0.55 ( 1.0

· Involved in litigation: n = 8 (36%)

· Narcotics, current use, n = 9 (41%)

· Narcotics, previous use, n = 21 (96%)

Placebo

· Race

Caucasian, n = 18 (90%)

Black, n = 1 (5%)

Hispanic, n = 1 (5%)

· Marital Status

Single, n = 2 (10%)

Married, n = 13 (65%)

Separated or divorced, n = 5 (25%)

· Employment

Unemployed, n = 3 (15%)

Employed, n = 17 (85%)

· Education (mean ( SD): 12.28 ( 3.44 years

· Total annual income (mean ( SD): $31,203 ( $35,003

· Duration of back pain (mean ± SD): 24.3 ( 17.0 years

· Number of back surgeries (mean ± SD): 1.30 ( 1.5

· Number involved in litigation, n = 7 (35%)

· Narcotics, current, n = 8 (40%)

· Narcotics, previous use, n = 16 (80%)
	· Trazodone starting at 50mg (1 tab) QHS x 3 days, then 50mg BID x 3 days,  then 50mg TID x 3 days, then increase by 50mg every 3 days on a a TID schedule (barring side effects) to a max of 200mg (4 tabs) TID

· 20 randomized to placebo
	Included:

· Age 18 years or more

· Documented organic changes in the lumbosacral area

· Minimum of 1 year of continuous low back pain or two prior episodes of low back pain of at least 2 weeks in duration with a current episode of at least 2 weeks
Excluded:

· Four or more additional pain sites

· Illiterate

· MI suffered within previous 6 months

· Class IV or worse CHF

· Being treated for or history of cardiac arrhythmia (unless a non-demand type of pacemaker was placed)

· Chronic or unstable angina

· Hepatic failure

· Renal failure

· Cancer that might relate to the etiology of back pain

· Spinal cord or canal abnormalities

· Dementia or other neurological disease that limited capacity to meet assessment demands

· Major psychiatric disorder

· Alcohol or substance abuse/dependence prior to onset of pain

· Women who planned to become pregnant or refused to use a contraceptive method

· Persons with a previous therapeutic trial of trazodone

· History of allergy or sensitivity to trazodone

· Subject taking no more than 200mg/day of an antidepressant (including trazodone) allowed to enter after 2 week washout period

· Subjects taking a narcotic or NSAID either discontinued this medication or took a fixed daily dose

	Jenkins (1976)
	RCT
	4 weeks

(75%, n = 44/59)


	Tofranil 

n = 23

Mean age: 26 years (18–45) 

Male: 100%

Placebo 

n = 21

Mean age: 27 years (18–49) 

Male: 86%

	Tofranil

· Stratification

History of fracture, n = 4 (17%)

Previous history, n = 11 (48%)

Structural abnormality, n = 8 (35%)

Insidious onset, n = 6 (26%)

· Diagnosis:

Disc lesion, n = 9 (39%)

Disc lesion and operation, n = 6 (26%)

Crush fracture, n = 3 (13%)

Structural abnormality, n = 2 (9%)

LBP only, n = 3 (23%)

Placebo

· Stratification

History of fracture, n = 4 (19%)

Previous history, n = 9 (43%)

Structural abnormality, n = 8 (38%)

Insidious onset, n = 5 (24%)

· Diagnosis:

Disc lesion, n = 6 (29%)

Disc lesion and operation, n = 8 (38%)

Crush fracture, n = 4 (19%)

Structural abnormality, n = 1 (5%)

LBP only, n = 2 (10%)
	· Tofranil 25mg TID

· Placebo
	Included:

· Either sex

· Admitted to the rehabilitation unit for inpatient treatment of low back pain

Excluded:

· Pain due to tubercular, neoplastic or metabolic bone disease

· Patients with rheumatoid arthritis

· Patients on MAOI in previous two weeks

· Patients in whom Tofranil is contraindicated (glaucoma, prostatism, advanced renal or liver disease, and ischaemic heart disease

	Skijarevski (2009)
	RCT

Multicenter
	13 weeks

(66%, n = 267/404)


	Placebo 

n = 117

Mean age (± SD): 54.0 ± 13.5 years

Male: 36%

Duloxetine 20mg/day

n =  59

Mean age (± SD):  52.9 ± 12.8 years

Male: 36% 

Duloxetine 60mg/day

n = 116

Mean age (± SD): 53.3 ± 14.7 years

Male: 33% 

Duloxetine 120mg/day 

n = 112

Mean age (± SD): 54.9 ± 14.8 years

Male: 35% 
	Placebo

· Ethnicity:

Caucasian, n = 93 (80%)

Other, n = 24 (21%)

· Mean duration of CLBP since onset (± SD): 10.3 ± 9.5 years 

· Quebec Task Force class 1, n = 88 (81%)

· NSAID use, n = 43 (37%)

Duloxetine 20mg/day

· Ethnicity

Caucasian, n = 46 (78%)

Other, n = 13 (22%)

· Mean duration of CLBP since onset (± SD): 12.5 ± 11.7 years

· Quebec Task Force class 1, n = 43 (75%)

· NSAID use , n = 22 (37%)

Duloxetine 60mg/day

· Ethnicity

Caucasian, n = 91 (79%)

Other, n = 25 (22%)

· Mean duration of CLBP since onset (± SD): 10.5 ± 11.1 years

· Quebec Task Force class 1, n = 88 (80%)

· NSAID use, n = 51 (44%)

Duloxetine 120mg/day

· Ethnicity

Caucasian, n = 92 (82%)

Other, n = 20 (18%)

· Mean duration of CLBP since onset (± SD): 13.9 ± 13.0 years

· Quebec Task Force class 1, n = 80 (76%)

· NSAID use, n = 51 (46%)
	· Placebo taken at a fixed dose daily

· Duloxetine 20mg daily 

· Duloxetine 60mg daily (start at 30mg/day titrate up by 30mg weekly until dose reached)

· Duloxetine 120mg daily (start at 30mg/day titrate up by 30mg weekly until dose reached) 


	Included:

· Adults with a clinical diagnosis of CLBP

· Pain restricted to lower back or associated with radiation to the proximal portion of the lower limb only

· Pain present on most days ( 6 months

· Average weekly pain ratings ( 4 during the week prior to randomization

Excluded:

· Clinical or radiographic evidence of radicular compression or spinal stenosis

· Presence of spondylolisthesis grade 3-4

· History of ( 1 low back surgery

· Any low back surgery within 12 months,

· Invasive procedures to reduce low back pain within 1 month

· Patients with MDD

· BMI > 40

· Patients seeking disability compensation related to back pain

· NSAID use or physical therapy allowed as long as therapy not changed in dose or frequency

· Prohibited regular use of antidepressants, anticonvulsants, opioids, muscle relaxants and other analgesics

· Prohibited use of acupuncture, chiropractic or other procedures aimed to relieve pain

· Episodic use (( 3 consecutive days, ( 20 total days) of short acting analgesics allowed to manage breakthrough CLBP or unrelated acute conditions

	Skijarevski (2010)
	RCT

Multicenter
	13 weeks

77% (n= 182/236)
	Duloxetine 60/120mg daily

n = 115

Mean age (± SD) 51.8 ± 14.9 years

Male: 38%

Placebo 

n = 121

Mean age (± SD) 51.2 ± 13.5 years

Male: 40%
	Duloxetine 60/120mg daily

· Ethnicity

Caucasian, n = 85 (74%)

Hispanic, n = 23 (20%)

Other, n = 7 (6%)

· Mean duration of CLBP since onset (± SD): 8.8 ± 8.8 years

· NSAID use, n = 35 (30%)

· Quebec Task Force on Spinal disorders:

Class 1, n = 76 (68%)

Class 2, n = 36 (32%)

· Hisotry of CLBP surgery, n = 108 (99%)

Placebo

· Ethnicity 

Caucasian, n = 91 (75%)

Hispanic, n = 21 (17%)

Other, n = 9 (7%)

· Mean duration of CLBP since onset (± SD): 9.5 ± 8.6 years

· NSAID use, n = 39 (32%)

· Quebec Task Force on Spinal disorders: 

Class 1, n = 74 (64%)

Class 2, n = 41 (36%)

· History of CLBP surgery, n = 100 (95%)


	· Duloxetine 60mg daily titrated with 30mg once daily for 1 week and continued on 60mg daily for 6 more weeks. If response criteria not met dose up-titrated to 120mg daily for reminder of study.

· Placebo taken the same as study drug and titrated up if response criteria not met.
	Included:

· 18 years of age or older

· CLBP as the primary painful condition

· Pain present in lower back for most days for the past 6mo with a weekly mean of 24 hour average pain score (4 at baseline

· Pain restricted to low back or associated with radiation to thigh proximally (class 1 and 2 per Quebec Task Force on Spinal Disorders), with no radicular symptoms or signs

Excluded:

· Clinical signs and/or radiographic evidence of spinal stenosis, spinal fracture, or high- grade spondylolisthesis (grade 3 and 4)

· Clinical signs and/or radiographic or electrophysiology evidence of radicular compression

· History more than 1 low back surgery

· Low back surgery within 12 months before study entry

· Invasive procedures aimed to reduce low back pain within the past month before study entry

· Participated in previous studies investigating duloxetine 

· Treated with monoamine oxidase inhibitor within 14 days of randomization

· Previous diagnosis of psychosis, bipolar disorder, schizoaffective disorder

· Current major depressive disorder

· Disability compensation or litigation

· Female participants who were pregnant or breast feeding

· BMI > 40 k;/m2

· Daily diaries completed < 70% of the days between screening and randomization

· Patients regularly using (( 14 days per month for 3 months prior to study entry) therapeutic doses of NSAIDS or APAP at the time of the study entry were allowed to continue these therapies as long as doses or frequency not changed

· Continuation of long-term, regular, non-pharmacological treatments allowed

· Antidepressants, anticonvulsants, muscle relaxants, or analgesics (other than NSAIDS) not allowed

· Procedures aimed to relieve pain (acupuncture, chiropractic, transcutaneous electrical nerve stimulation) not allowed

· Episodic use of short-acting analgesics (< 3 consecutive days or < 20 total day) allowed for management of breakthrough CLBP or acute conditions unrelated to lower back

	Ward (1986)
	RCT
	4 weeks

(100%)
	N = 35

Mean age: 40.2 years

Male: 51%


	· Comparisons between doxepin and desipramine made with no significant difference seen so both groups were combined for analysis.
	· All patients placed on 2 weeks of placebo.  Placebo responders were dropped from the study.

· After two weeks the remaining subjects treated with doxepin or desipramine initial dose of 50 mg with target dose of 3 mg/kg
	Included:

· Hamilton Depression Rating Scale (HamD) ( 18

· Diagnosis of major affective disorder, unipolar depression, or dysthmymic disorder

· Stable, chronic back pain for 6 months or more, for 40% or more of waking hours

· Back pain severity rating 4 or greater on a scale of 0 (no pain) to 10 (worst pain imaginable)

· Not a candidate for back surgery after exam and review of x-ray studies by orthopedic surgeon

· Free of psychoactive drug use for at least 30 days prior to test-drug administration

· Not abused alcohol or drugs at any time during the last year

· Six subjects continued in the study on individualized fixed doses of opiate-related medications

Excluded: 

· NR


CLBP: chronic low back pain; NSAIDs = non-steroidal anti-inflammatory drugs; NR = not reporte

