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Objectives

1. Describe the basis for which categorical data is superior to 
continuous data in clinical, chronic pain trials and how that 
impacts the data that we consume.

2. Describe the methods to correctly interpret a pain study.

3. List the evidence for the use of a given non-opioid analgesic 
for a given chronic pain condition.
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You design a trial to determine if a novel 
neuropathic pain agent can treat painful 
diabetic neuropathy.

You create two groups: a control (placebo) 
group and an interventional (drug) group, and 
assess them at baseline and at 3 months.
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Drug Group 

Pre-

Intervention

Drug Group 

Post-

Intervenion

Difference

6 6 0

8 1 7

10 5 5

8 9 -1

7 1 6

9 8 1

8 5 3

Placebo 

Group Pre-

Intervention

Placebo 

Group Post-

Intervenion

Difference

6 5 1

8 5 3

10 5 5

8 5 3

7 5 2

9 5 4

8 5 3Mean
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What Do You Really Want From Your Patient? 
Audience Response System

Improvement.

How much?

A. 10%?  

B. 20%?  

C. 30%?

D. 100%?
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Minimal Clinically Important Difference (MCID)

The minimum change in numeric rating scale that is 
important/significant as a difference to the average 
person for a given condition

Examples: MCID low back pain = 2.5; lumbar radicular 
pain = 2

This is different than the minimal clinically detectable 
difference (MCDD)

Lauridsen HH, Hartvigsen J, Manniche C, Korsholm L, Grunnet-Nilsson N. Responsiveness and minimal clinically 
important difference for pain and disability instruments in low back pain patients. BMC Musculoskelet Disord. 2006 
Oct 25;7:82. 
Farrar JT, Young JP Jr, LaMoreaux L, Werth JL, Poole RM. Clinical importance
of changes in chronic pain intensity measured on an 11-point numerical pain
rating scale. Pain. 2001 Nov;94(2):149-58. 
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The Art of Medicine

Reasonable decision making must drive your 
research and clinical practice

Let’s say a 5 point improvement on our 11 point 
scale is a reasonable goal
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Drug Group 

Pre-

Intervention

Drug Group 

Post-

Intervenion

5 Points 

Improved: 

Yes or No?

6 6 NO

8 1 YES

10 5 YES

8 9 NO

7 1 YES

9 8 NO

Placebo Group 

Pre-

Intervention

Placebo 

Group Post-

Intervenion

5 Points 

Improved: Yes 

or No?

6 5 NO

8 5 NO

10 5 YES

8 5 NO

7 5 NO

9 5 NO
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Lay Terms…

5 Points 

Improved: 

Drug

NO

YES

YES

NO

YES

NO

5 Points 

Improved:

Placebo

NO

NO

YES

NO

NO

NO

When treated with the 

experimental drug, 3 patients 

with painful diabetic neuropathy 

will experience “50% 

improvement” for every 1 who 

experiences “50% improvement” 

with placebo

The Number Needed To Treat 

(NNT) is the ratio of the 

experimental event rate to the 

control event rate – in this case, 

3:1
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So What… ?

When comparing means between our two samples, there is no 
difference.

If this study was designed as a comparative means study, the title 
would be “Experimental Drug Does Not Improve Diabetic Painful 
Neuropathy”

But… the number needed to treat is 3.  If the study was designed to 
compare categorical data, the title would be “Experimental Drug 
Improves Painful Diabetic Neuropathy”

Is one more right than the other?
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The Normality Assumption

A t-test is performed under circumstances in which the 
data distributes normally

An ANOVA (another comparative mean statistic) also 
follows the normality assumption

Pain studies do not contain normally distributed data, 
thus violating assumptions of the t-test and ANOVA
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Is One More Right Than the Other?

Yes; Ameet’s bold statement of the day:

Categorical data is not only superior to 

continuous data in pain studies, continuous data is 

useless in pain studies.

Don’t take my word for it…
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Categorical reductions in pain have been 
endorsed as a standard outcome measure for 
low back pain research by the United States 
National Institutes of Health.

Deyo RA, Dworkin SF, Amtmann D, Andersson G, Borenstein D, Carragee E, et al. Report of 
the NIH Task Force on research standards for chronic low back pain. Phys Ther. 2015 
Feb;95(2):e1–18.
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Neuropathic Pain Agents
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Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) 
and Acetaminophen/Paracetamol
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Topical Analgesics
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Muscle Relaxants
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Analysis was performed using comparison of mean data, but…
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What About Opioids?
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Fourteen studies (845 participants, average 60 participants per study) were of intermediate duration lasting 12 weeks or less; 

most studies lasted less than six weeks. Most studies used imputation methods for participant withdrawal known to be 

associated with considerable bias; none used a method known not to be associated with bias. The evidence, therefore, derives 

from studies predominantly with features likely to overestimate treatment effects, i.e. small size, short duration, and 

potentially inadequate handling of dropouts. All demonstrated opioid efficacy for spontaneous neuropathic pain. Meta-

analysis demonstrated at least 33% pain relief in 57% of participants receiving an opioid versus 34% of those receiving 

placebo. The overall point estimate of risk difference was 0.25 (95% confidence interval (CI) 0.13 to 0.37, P < 0.0001), 

translating to a number needed to treat for an additional beneficial outcome (NNTB) of 4.0 (95% CI 2.7 to 7.7). When the 

number of participants achieving at least 50% pain relief was analyzed, the overall point estimate of risk difference between

opioids (47%) and placebo (30%) was 0.17 (95% CI 0.02 to 0.33, P = 0.03), translating to an NNTB of 5.9 (3.0 to 50.0). In the 

updated review, opioids did not demonstrate improvement in many aspects of emotional or physical functioning, as measured 

by various validated questionnaires. Constipation was the most common adverse event (34% opioid versus 9% placebo: 

number needed to treat for an additional harmful outcome (NNTH) 4.0; 95% CI 3.0 to 5.6), followed by drowsiness (29% opioid 

versus 14% placebo: NNTH 7.1; 95% CI 4.0 to 33.3), nausea (27% opioid versus 9% placebo: NNTH 6.3; 95% CI 4.0 to 12.5), 

dizziness (22% opioid versus 8% placebo: NNTH 7.1; 95% CI 5.6 to 10.0), and vomiting (12% opioid versus 4% placebo: NNTH 

12.5; 95% CI 6.7 to 100.0). More participants withdrew from opioid treatment due to adverse events (13%) than from placebo 

(4%) (NNTH 12.5; 95% CI 8.3 to 25.0). Conversely, more participants receiving placebo withdrew due to lack of efficacy (12%) 

versus (2%) receiving opioids (NNTH -11.1; 95% CI -20.0 to -8.3).
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We included 15 trials (5540 participants). Tramadol was examined in five trials (1378 participants); it was found to be 

better than placebo for pain (SMD -0.55, 95% CI -0.66 to -0.44; low quality evidence) and function (SMD -0.18, 95% CI -

0.29 to -0.07; moderate quality evidence). Transdermal buprenorphine (two trials, 653 participants) may make little 

difference for pain (SMD -2.47, 95%CI -2.69 to -2.25; very low quality evidence), but no difference compared to placebo 

for function (SMD -0.14, 95%CI -0.53 to 0.25; very low quality evidence). Strong opioids (morphine, hydromorphone, 

oxycodone, oxymorphone, and tapentadol), examined in six trials (1887 participants), were better than placebo for pain 

(SMD -0.43, 95%CI -0.52 to -0.33; moderate quality evidence) and function (SMD -0.26, 95% CI -0.37 to -0.15; moderate 

quality evidence). One trial (1583 participants) demonstrated that tramadol may make little difference compared to 

celecoxib (RR 0.82, 95% CI 0.76 to 0.90; very low quality evidence) for pain relief. Two trials (272 participants) found no 

difference between opioids and antidepressants for either pain (SMD 0.21, 95% CI -0.03 to 0.45; very low quality 

evidence), or function (SMD -0.11, 95% -0.63 to 0.42; very low quality evidence). The included trials in this review had 

high drop-out rates, were of short duration, and had limited interpretability of functional improvement. They did not 

report any serious adverse effects, risks (addiction or overdose), or complications (sleep apnea, opioid-induced 

hyperalgesia, hypogonadism). In general, the effect sizes were medium for pain and small for function.

There is some evidence (very low to moderate quality) for short-term efficacy (for both pain and function) of opioids to 

treat CLBP compared to placebo. The very few trials that compared opioids to non-steroidal anti-inflammatory drugs 

(NSAIDs) or antidepressants did not show any differences regarding pain and function. The initiation of a trial of opioids 

for long-term management should be done with extreme caution, especially after a comprehensive assessment of 

potential risks. There are no placebo-RCTs supporting the effectiveness and safety of long-term opioid therapy for 

treatment of CLBP.
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Methods

We identified Cochrane Reviews and Overviews through a search of the Cochrane Database of 
Systematic Reviews (The Cochrane Library). The date of the last search was 18 April 2017. Two review 
authors independently assessed the search results. We planned to analyse data on any opioid agent 
used at high dose for two weeks or more for the treatment of chronic non-cancer pain in adults.

Main results

We did not identify any reviews or overviews meeting the inclusion criteria. The excluded reviews 
largely reflected low doses or titrated doses where all doses were analysed as a single group; no data for 
high dose only could be extracted.

Authors' conclusions

There is a critical lack of high-quality evidence regarding how well high-dose opioids work for the 
management of chronic non-cancer pain in adults, and regarding the presence and severity of adverse 
events. No evidence-based argument can be made on the use of high-dose opioids, i.e. 200 mg 
morphine equivalent or more daily, in clinical practice. Trials typically used doses below our cut-off; we 
need to know the efficacy and harm of higher doses, which are often used in clinical practice.
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We calculated the equivalent milligrams of morphine per 24 hours for each opioid studied (buprenorphine, codeine, dextropropoxyphene, 

dihydrocodeine, fentanyl, hydromorphone, levorphanol, methadone, morphine, oxycodone, oxymorphone, tapentadol, tilidine, and tramadol). In 

the 14 Cochrane Reviews providing unique quantitative data, there were 61 studies with a total of 18,679 randomised participants; 12 of these 

studies had a cross-over design with two to four arms and a total of 796 participants. Based on the 14 selected Cochrane Reviews, there was a 

significantly increased risk of experiencing any adverse event with opioids compared to placebo (risk ratio (RR) 1.42, 95% confidence interval (CI) 

1.22 to 1.66) as well as with opioids compared to a non-opioid active pharmacological comparator, with a similar risk ratio (RR 1.21, 95% CI 1.10 

to 1.33). There was also a significantly increased risk of experiencing a serious adverse event with opioids compared to placebo (RR 2.75, 95% CI 

2.06 to 3.67). Furthermore, we found significantly increased risk ratios with opioids compared to placebo for a number of specific adverse events: 

constipation, dizziness, drowsiness, fatigue, hot flushes, increased sweating, nausea, pruritus, and vomiting.

There was no data on any of the following prespecified adverse events of interest in any of the included reviews in this overview of Cochrane 

Reviews: addiction, cognitive dysfunction, depressive symptoms or mood disturbances, hypogonadism or other endocrine dysfunction, respiratory 

depression, sexual dysfunction, and sleep apnoea or sleep-disordered breathing. We found no data for adverse events analysed by sex or 

ethnicity.

Authors' conclusions

A number of adverse events, including serious adverse events, are associated with the medium- and long-term use of opioids for CNCP. The 

absolute event rate for any adverse event with opioids in trials using a placebo as comparison was 78%, with an absolute event rate of 7.5% for 

any serious adverse event. Based on the adverse events identified, clinically relevant benefit would need to be clearly demonstrated before long-

term use could be considered in people with CNCP in clinical practice. A number of adverse events that we would have expected to occur with 

opioid use were not reported in the included Cochrane Reviews. Going forward, we recommend more rigorous identification and reporting of all 

adverse events in randomised controlled trials and systematic reviews on opioid therapy. The absence of data for many adverse events represents 

a serious limitation of the evidence on opioids. We also recommend extending study follow-up, as a latency of onset may exist for some adverse 

events.
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Summary

Continuous data analysis violates statistical 
assumptions in almost all pain research and so 
categorical data should be used to analyze and interpret 
pain research studies

The most valuable statistical information in an 
investigational trial for pain studies is the ‘number 
needed to treat’
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Summary

Many non-opioid pharmacologic treatments have 
acceptable NNTs that make them a good tool to use in 
clinic, but most are not studied past a 6 week endpoint 
to establish long-term efficacy or number needed to 
harm

Last thought: you can calculate the number needed to 
treat yourself, even if the authors of the manuscript 
didn’t… if you have the raw data.
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