Systematic Review on Nonopioid
Pharmacologic Treatments for Chronic
Pain: Surveillance Report 3

Literature Update Period: January 2022 through April 1, 2022

Background and Purpose

This is the third surveillance report for the 2020 report Nonopioid Pharmacologic Treatments
for Chronic Pain (https://effectivehealthcare.ahrq.gov/products/nonopioid-chronic-
pain/research),! covering the period January to April 1, 2022. This report addressed benefits and
harms of nonopioid pharmacologic treatments in adults with chronic pain (e.g., neuropathic pain,
fibromyalgia, osteoarthritis, inflammatory arthritis, low back and neck pain, chronic headache,
and sickle cell disease). Given the clinical and public health importance of this topic, it is
important to identify new evidence that could impact practice or policy. The purpose of this
update is to identify new evidence published after December 2021 and to determine how the new
evidence impacts findings of the 2020 report and Surveillance Reports 1 and 2, which added
evidence from September 2019 through December 2021 and were published on the Agency for
Healthcare Research and Quality (AHRQ) website
(https://effectivehealthcare.ahrg.gov/products/nonopioid-chronic-pain/research). This is the final
surveillance update planned for this topic.

Scope

The scope and eligibility criteria established at the time of the original report! were utilized
for this surveillance report; no changes were made. The report focused on use of nonopioids in
patients for chronic pain management and addressed the following Key Questions:

Key Question 1a. In patients with chronic pain, what is the effectiveness of
nonopioid pharmacologic agents versus placebo for outcomes related to
pain, function, and quality of life after short-term treatment duration (3 to <6
months), intermediate-term treatment duration (6 to <12 months), and long-
term treatment duration (=12 months)?

Key Question 1b. In patients with chronic pain, what is the comparative
effectiveness of nonopioid pharmacologic agents compared to other
nonopioid pharmacologic agents for outcomes related to pain, function, and
quality of life after short-term treatment duration (3 to <6 months),
intermediate-term treatment duration (6 to <12 months), and long-term
treatment duration (=12 months)?
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Key Question 1c. How does effectiveness or comparative effectiveness
vary depending on: (1) the specific type or cause of pain, (2) patient
demographics, (3) patient comorbidities, (4) dose of medication used, (5)
duration of treatment, and (6) dose titration, including tapering?

Key Question 2a. In patients with chronic pain, what are the risks of
nonopioid pharmacologic agents for harms including overdose, misuse,
dependence, substance use disorder, withdrawals due to adverse events,
and serious adverse events (including falls, fractures, motor vehicle
accidents), and specific adverse events according to drug class?

Key Question 2b. How do harms vary depending on: (1) the specific type or
cause of pain, (2) patient demographics, (3) patient comorbidities, (4) dose
of medication used, (5) duration of treatment, and (6) dose titration,
including tapering?

The protocol is available on the AHRQ website
(https://effectivehealthcare.ahrq.gov/topics/nonopioid-chronic-pain/protocol) and on the
PROSPERO systematic reviews registry (CRD42019134249).

Methods

Update searches were conducted in Ovid® MEDLINE®, Embase®, PsycINFO®, CINAHL®,
Cochrane CENTRAL, and Cochrane Database of Systematic Reviews to identify evidence
published from January to April 1, 2022. Search strategies from the original report were
utilized.! In addition, to capture articles not yet indexed in MEDLINE, we supplemented the
original search strategies with a previously developed? optimized (text-word only) search in
preMEDLINE to identify studies not yet indexed with Medical Subject Headings (MeSH). As in
the original report, searches on electronic databases were supplemented by review of reference
lists of relevant articles. Search strategies are available in Appendix A.

As in the original review, one investigator screened citations identified through searches for
eligibility for full-text review. (Key Questions and inclusion criteria are available in Appendix
B.) In addition, a second investigator utilized a machine learning classifier to assist in the
screening. The machine learning classifier screened all citations; the second investigator
reviewed all studies that the machine learning classifier did not classify as very low probability
of inclusion. The machine learning classifier was previously shown to have 100-percent recall
for identifying eligible studies in update searches for this review.? Any citation identified as
potentially eligible by either of the two investigators underwent full-text review to determine
final eligibility.

The same inclusion and exclusion criteria were applied, based on the original report PICOTS
(populations, interventions, comparators, outcomes, timing, and settings)
(https://www.ncbi.nlm.nih.gov/books/NBK556271/#ch3.s1).
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We utilized the same methods for data abstraction and quality assessment as for the original
report. Risk of bias (quality) was assessed using criteria and methods developed by the Cochrane
Back and Neck Group?® and outlined in the AHRQ Methods Guide chapter “Assessing the Risk
of Bias of Individual Studies When Comparing Medical Interventions.”** Studies with at least 1
month of followup were included, and results were stratified according to short-term (1 to <6
months), intermediate term (6 to <12 months), and long-term (>12 months) followup. We also
classified the magnitude of effects for pain and function using the same approach as the original
report. A small effect was defined for pain as a mean between-group difference following
treatment of 0.5 to 1.0 points on a 0- to 10-point numeric rating scale or visual analog scale
(VAS) and for function as a standardized mean difference (SMD) of 0.2 to 0.5 or a mean
difference of 5 to 10 points on the 0 to 100-point Oswestry Disability Index (ODI), 1 to 2 points
on the 0 to 24-point Roland-Morris Disability Questionnaire (RDQ), or equivalent. A moderate
effect was defined for pain as a mean difference of 10 to 20 points on a 0- to 100-point VAS and
for function as an SMD of 0.5 to 0.8, or a mean difference of 10 to 20 points on the ODI, 2 to 5
points on the RDQ, or equivalent. Large/substantial effects were defined as greater than
moderate.

New data identified from surveillance were incorporated into the relevant meta-analyses
from the original 2020 report and re-analyzed to provide updated estimates. We also ran new
meta-analyses when data permitted. The strength of evidence (SOE) was based on the totality of
evidence (evidence in the original report plus new evidence) and determined using the methods
described in the original report. We highlighted any changes in the SOE assessments from this
surveillance.

A comprehensive list of included studies identified for all three surveillance report periods is
provided in Appendix C. A list of articles excluded at full-text review along with reasons for
exclusion is available in Appendix D. Evidence tables providing data from these included studies
are available in Appendixes E and F, and quality assessments for each of these studies are shown
in Appendix G. Updated meta-analyses are included in Appendix H, and updated SOE tables for
outcomes with new evidence are available in Appendix I.

Results

The search for Surveillance Report 3 from January to April 1, 2022, yielded 71 citations. Of
these, one new randomized controlled trial (RCT) in knee osteoarthritis (duloxetine added to oral
nonsteroidal anti-inflammatory drugs [NSAIDs] vs. oral NSAIDs alone) met inclusion criteria;®
in addition, three older placebo-controlled trials for low back pain also met inclusion criteria (2
NSAIDs”® and 1 duloxetine) and were added (Figure 1).”



Figure 1. Literature flow diagram*

Abstracts of potentially relevant articles identified
through searches and other sources': 2,507
Newly identified:74

Excluded abstracts and background articles: 2,423
Newly excluded: 66
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Ineligible outcome: 1

Ineligible study design: 10

Inadequate duration: 3 (1)

Ineligible publication type: 15
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4 new studies Background only: 1
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from the prior report and
surveillance reports

\ 4 v

Key Question 1: 4 new studies Key Question 2: 3 new studies

166 studies (187 publications) 186 studies (215 publications)

Prior: 150 studies in 170 publications Prior: 176 studies in 204 publications and 3
1a Nonopioids vs. placebo: 3 new systematic review s

1b Nonopioids vs. other nonopioids: 1 new 2a Nonopioid harms: 3 new

1c Nonopioids in subgroups: 0 new 2b Harms in subgroups: 0 new

Note: New studies are those added since the original systematic review, Surveillance Report 1, and Surveillance Report 2.
*Search counts are for the update searches only, and the included studies totals are from the original report and surveillance
reports combined.

fOther sources include prior reports, reference lists of relevant articles, systematic reviews, etc.

fSome studies were included for multiple Key Questions.

Summary of Findings

Osteoarthritis

e One newly published trial found improved pain response, but not function, with
duloxetine compared with placebo in patients with knee osteoarthritis taking NSAIDS.

Low Back Pain
¢ One newly identified trial found improved pain and function with duloxetine compared
with placebo.
e Two newly identified trials found mixed results for pain and no improvement in function
with naproxen compared with placebo.

Summary of New Evidence

Table 1 provides the conclusions from the 2020 report and the new findings from studies
identified in this and the prior surveillance update reports. Table 1 focuses on Key Questions
with new evidence since the original report; the original SOE table is available in the full report
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(https://www.ncbi.nlm.nih.gov/books/NBK556268/#ch5.s1) and a table showing SOE ratings

updated for areas with new evidence is show in Appendix I.

Table 1. Summary of conclusions and assessments informed by new evidence from surveillance

Type of Pain
or Harm

Key Question

Conclusions From 2020
Report

Findings From
Surveillance Reports

Assessment

Neuropathic
pain

KQ1. THC/CBD
versus placebo
short-term

Cannabis was associated
with a moderate
improvement in short-term
pain response versus
placebo but no effect on
pain improvement in
neuropathic pain

e SOE: Low, based on 2

RCTs

1 RCT (n=339) from
Surveillance Report 1 found
no difference in pain
response or pain
improvement with THC/CBD
added to current treatment
versus current treatment +
placebo; sleep and health
status were also not
improved with THC/CBD.!?
New MA for pain response
(2 RCTs): RR 1.30 (95% ClI,
0.88 to 1.94, 1>=56%)

No effect on pain
improvement (SOE:
Low); small increase
(previously moderate)
in likelihood of pain
response (SOE: Low)

KQ1. Capsaicin
patch versus
placebo patch
short-term

Capsaicin was associated
with no effect on pain
intensity or response

e SOE: Moderate based on

3 RCTs

1 RCT (n=179) from
Surveillance Report 1 found
capsaicin patch associated
with reduced pain intensity
compared with placebo.!!

No change in
conclusions

KQ1. Lidocaine No studies 1 RCT (n=184) from Effect of lidocaine patch
patch versus Surveillance Report 1 found | (SOE: Insufficient)
placebo patch no difference in lidocaine
short-term patch versus placebo in pain

improvement.!!
KQ1. Pregabalin No studies 1 RCT (n=110) from Differences between
versus Surveillance Report 1 found | pregabalin,
amitriptyline no differences between amitriptyline, and
versus monotherapy with combination therapy
combination short- pregabalin or amitriptyline or | (SOE: Insufficient)
term combination therapy in pain

improvement.'?
KQ1. Pregabalin No studies 1 RCT (n=352) from Differences between

CR tablet versus
pregabalin IR
capsule short-term

Surveillance Report 1 found
no differences in pain
improvement and pain
response between the two
formulations; sleep, anxiety,
depression, and Patient and
Clinical Global Impression of
Change scores were also
not different between
treatments.'?

pregabalin CR tablet
and pregabalin IR
capsule (SOE:
Insufficient)

KQ1. Pregabalin/
gabapentin versus
duloxetine short-
term

No difference between drugs
¢ SOE: Insufficient based
on1RCT

2 RCTs (N=247) from
Surveillance Report 2 found
mixed results for
improvement in pain
intensity between
pregabalin/gabapentin and
duloxetine.!'*!3

New MA for pain
improvement (3 RCTs): MD
0.22 (95% Cl, -0.56 to 0.93,
12=77%)

No difference between
pregabalin/gabapentin
and duloxetine (SOE:
Low)t
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Type of Pain
or Harm

Key Question

Conclusions From 2020
Report

Findings From
Surveillance Reports

Assessment

Fibromyalgia

KQ1. Pregabalin
versus placebo
short-term

Pregabalin was associated
with a small reduction in
pain intensity and a small
increase in pain response
and function
e SOE: Moderate, based
on 8 RCTs

1 RCT (n=343) from
Surveillance Report 1 found
pregabalin associated with
improved pain, pain
response, and sleep
interference but no
improvement in anxiety or
depression scores versus
placebo.!®

Updated MAs:

e Pain improvement (9
RCTs): MD -0.59 (95%
Cl, -0.75 t0 -0.43,
12=26%)

e Pain response (9 RCTs):
RR 1.31 (95% ClI, 1.21 to
1.43, 12=0%)

e Function (9 RCTs):
SMD -0.21 (95%

Cl, -0.28 to -0.15, 1>=0%)

No change in
conclusions

Osteoarthritis

KQ1. Nortriptyline
versus placebo
short-term

No studies

1 RCT (n=205) from
Surveillance Report 1 found
no difference between
nortriptyline versus placebo
in pain improvement,
function, or quality of life in
knee osteoarthritis.!”

Effect of nortriptyline
(SOE: Insufficient)*

KQ1. Duloxetine
versus placebo
short-term

Small reduction in pain
intensity with duloxetine
e SOE: High based on 6
RCTs
Moderate improvement in
pain response with
duloxetine
e SOE: High based on 4
RCTs
Small improvement in
function with duloxetine
e SOE: High based on 5
RCTs

1 RCT (n=128) for
Surveillance Report 3
found improved pain
response and pain
severity, but not function,
with duloxetine.®
Updated MA for pain
improvement (7 RCTs):
MD -0.77 (95% Cl, -1.01

to -0.58, ’=12%)

No change in
conclusions

Low back pain

KQ1. Desipramine
versus active
placebo short-
term

No overall improvement in
pain with desipramine, but
low desipramine plasma
concentration associated
with improved pain
¢ SOE: Insufficient, based
on 1 RCT

1 RCT (n=70) from
Surveillance Report 1 found
no effect of desipramine
versus placebo on pain.'?

No change in
conclusions




Type of Pain Conclusions From 2020 Findings From
or Harm Key Question Report Surveillance Reports Assessment
Low back KQ1. Duloxetine | Small reduction in pain 1 RCT (n=236) for No change in
pain versus placebo intensity with duloxetine Surveillance Report 3 conclusions
short-term o SOE: Moderate based found improved pain
on 3 RCTs outcomes and function
Small reduction in pain with duloxetine.’
response Updated MAs:
e SOE: Low based on 3 e Pain improvement (4
RCTs RCTs): MD -0.54 (95%
No effect on function Cl, -0.76 to -0.34, ’=0%)
e SOE: Moderate based e Pain response (4
on 3 RCTs RCTs): RR 1.26 (95%
Cl, 1.13 to 1.39, I’=0%)
e Function (4 RCTs):
MD -0.42 (95% Cl, -0.77
to -0.14, ’=36%)
KQ1. Naproxen No studies 2 RCTs (n=654) for Effect of naproxen
versus placebo Surveillance Report 3 (SOE: Insufficient)*
short-term found mixed results on
pain outcomes and no
effect on function with
naproxen.”?
Chronic pelvic | KQ1. Gabapentin No studies 2 RCTs (n=366) from Effect of gabapentin on

pain

versus placebo

Surveillance Report 2 found
mixed results on pain
outcomes with gabapentin
compared with placebo.!®2!

1 RCT (n=306) from
Surveillance Report 2 found
no differences between
gabapentin and placebo on
quality of life and activity.?0?!

pain (SOE: Insufficient)t

No effect of gabapentin
on quality of life and
activity (SOE: Low) T

Inflammatory KQ1. Diclofenac No differences between 1 RCT (n=30) from No change in SOE for
arthritis versus Meloxicam | diclofenac and celecoxib on | Surveillance Report 2 found | diclofenac versus
versus Celecoxib pain improvement, pain no differences between celecoxib, and
response, or function diclofenac and meloxicam diclofenac versus
e SOE: Moderate, based and celecoxib on pain meloxicam
on 3 RCTs improvement and function.?
No differences between Updated MAs for diclofenac | Meloxicam versus
diclofenac and meloxicam versus celecoxib: celecoxib (SOE:
on pain improvement e Pain improvement (4 Insufficient)t
e SOE: Low, based on 1 RCTs): MD -0.07 (95%
RCT Cl, -0.63 to 0.42, 12=48%)
No studies compared e Function (4 RCTs): SMD
meloxicam and celecoxib -0.00 (95% ClI, -0.12 to
0.13, 1>=0%)
Harms KQ2. TCAs short- | Dry mouth more likely with 1 RCT (n=70) from Increased dry mouth

term

amitriptyline
¢ SOE: Insufficient, based
on1RCT

Surveillance Report 1 found
no increase in SAEs,
nausea, or sedation but a
nonsignificant increase in
dry mouth with
desipramine;'® 1 RCT
(n=201) from Surveillance
Report 2 found no difference
in SAEs but increased dry
mouth with nortriptyline.!”

with TCAs (SOE:
upgraded to Low)*t

Evidence for SAEs
(SOE: Insufficient)*




Type of Pain Conclusions From 2020 Findings From
or Harm Key Question Report Surveillance Reports Assessment
Harms KQ2. No increased risk of SAEs 1 RCT (n=334) from No change in
Anticonvulsants o SOE: Low, based on 19 Surveillance Report 2 found | conclusions

short-term

RCTs
Moderate increase in WAEs
e SOE: Moderate, based
on 26 RCTs
Large increase in cognitive
AEs
e SOE: Low. based on 8
RCTs
Large increase in dizziness,
peripheral edema, sedation,
and weight gain
e SOE: Moderate, based
on 21-25 RCTs

no increase in risk of having
any AE, SAE, or WAE, but
increased risk of dizziness
and somnolence.'¢

2 RCTs (n=366) from
Surveillance Report 2 found
increased risk of
dizziness.!>-?!

1 RCT (n=306) from
Surveillance Report 2 found
increased risk of SAEs,
sedation, and visual
disturbances.?%2!

1 RCT (n=60) from
Surveillance Report 2 found
increased risk of WAEs and
nonsignificantly increased
risk of sedation and
cognitive effects.!’

Updated MAs for
pregabalin/gabapentin:

e SAEs (21 RCTs): RR
0.94 (95% ClI, 0.63 to
1.40, 12=21%)

o WAEs (28 RCTs): RR
1.74 (95% ClI, 1.51 to
2.02, 1>=3%)

e Blurred vision (13 RCTs):
RR 3.35 (95% ClI, 2.09 to
6.07, 1>=30%)

e Cognitive effects (9
RCTs): RR 3.14 (95% Cl,
1.88 to 5.34, 12=0%)

e Dizziness (28 RCTs): RR
2.85(95% ClI, 2.43 to
3.34, 12=36%)

e Sedation (27 RCTs): RR
2.90 (95% CI. 2.47 to
3.52, 12=23%)

KQ2. Topical
capsaicin short-
term

Topical capsaicin resulted in
moderate increase in
application site erythema
and a large increase in
application site pain with no
increase in SAEs, or
application site pruritus
e SOE: Moderate, based
on 3 RCTs
No increased risk of WAEs
e SOE: Moderate based on
2 RCTs

1 RCT (n=179) from
Surveillance Report 1 found
capsaicin patch associated
with increased withdrawals
due to treatment-emergent
AEs.!

Updated MA of WAEs (3
RCTs): RR 2.20 (95% Cl,
0.37 to 12.91, 1>=8%)

Large increase in risk of
WAESs with capsaicin
(SOE: Moderate)




lidocaine short-
term

Surveillance Report 1 found
lidocaine patch associated
with no increase in
withdrawals due to
treatment-emergent AEs.!!

Type of Pain Conclusions From 2020 Findings From
or Harm Key Question Report Surveillance Reports Assessment
Harms KQ2. Topical No studies 1 RCT (n=184) from WAESs with lidocaine

(SOE: Insufficient)*

KQ2. Cannabis
(oral/oromucosal)
short-term

Dronabinol associated with a
moderate increase in SAEs,
WAEs, or nausea; oral
THC/CBD associated with
large increase in WAEs,
dizziness, nausea, but no
increase in SAEs or
sedation
e SOE: Low based on 2
RCTs

1 RCT (n=339) from
Surveillance Report 1 found
increased risk of any AE,
dizziness, somnolence and
a nonsignificant increase in
risk of nausea with
THC/CBD.!°

New MAs:

e SAEs (2 RCTs): RR 1.54
(95% CI, 0.90 to 2.64,
12=0%)

e WAEs (2 RCTs): RR 2.25
(95% ClI, 1.16 to 4.39,
12=27%)

e Dizziness (2 RCTs): RR
4.48 (95% Cl, 2.77 to
7.22, 1°=0%)

e Nausea (2 RCTs): RR
2.11 (95% ClI, 1.20 to
3.72, 1°=0%)

e Sedation (2 RCTs): RR
5.84 (95% CI, 1.90 to
17.92, 1?=0%)

No change in
conclusions for WAES,
SAEs, dizziness, and
nausea (SOE: Low);
large effect of cannabis
on sedation (SOE:
Low)*

KQ2. Duloxetine
short-term

SNRIs associated with no
effect on SAEs
e SOE: Low based on 19
RCTs
SNRIs associated with
moderate increase in
WAEs
e SOE: Moderate based
on 24 RCTs

1 RCT (n=236) from
Surveillance Report 3
found no effect of
duloxetine on SAEs and a
moderate effect on WAEs.®
Updated MAs:

e SAEs (20 RCTs): RR
0.92 (95% ClI, 0.65 to
1.29, P=0%)

o WAEs (25 RCTs): RR
2.00 (95% Cl, 1.72 to
2.35, P=18%)

No change in
conclusions

KQ2. Naproxen
short-term

NSAIDs associated with
no effect on SAEs
e SOE: Low based on 23
RCTs
NSAIDS associated with
small increase in WAEs
e SOE: Moderate based
on 38 RCTs

2 RCTs (n=654) from
Surveillance Report 3
found no increased risk of
SAEs or WAEs with
naproxen.”

New MAs:

e SAEs (25 RCTs): RR
0.96 (95% Cl, 0.73 to
1.27, P=0%)

o WAEs (40 RCTs): RR
1.27 (95% CI, 1.11 to
1.46, ’=18%)

No change in
conclusions

Abbreviations: AE=adverse event; CBD=cannabidiol; CI=confidence interval, CR=controlled release; IR=immediate release;
KQ=Key Question; MA=meta-analysis; MD=mean difference; NSAID=nonsteroidal anti-inflammatory drug; RCT=randomized
controlled trial; RR=relative ratio; SAE=serious adverse events; SMD=standard mean difference; SNRI= serotonin—
norepinephrine reuptake inhibitor; SOE=strength of evidence; SR=Surveillance Report; TCAs=tricyclic antidepressants;
THC=delta tetrahydrocannabinol; WAE=withdrawals due to adverse events




*Change in SOE for Surveillance Report 1
fNew SOE or change in SOE for Surveillance Report 2

INew SOE for Surveillance Report 3

Evidence Details

One newly published trial of duloxetine versus placebo in osteoarthritis, identified in update
searches, was included in this Surveillance Report 3.° Three additional trials in low back pain
that were inadvertently omitted from the original report were also included. One trial of
duloxetine was wrongly excluded,’ and two placebo-controlled trials of tanezumab (an excluded
intervention) also contained a naproxen arm.”®

Key Question 1: Benefits

Osteoarthritis

One new fair-quality RCT (n=128) found 3 months of duloxetine treatment associated with
improved pain outcomes compared with placebo in patients with knee osteoarthritis and taking
NSAIDS that was consistent with previous conclusions.® The likelihood of experiencing at least
a 50-percent pain response in this trial (48.4% vs. 31.3%, relative ratio [RR] 1.55, 95%
confidence interval [CI], 1.00 to 2.41) was consistent with previous pooled analysis of at least a
30-percent pain response that found a moderate benefit with duloxetine (4 RCTs, N=1,247, RR
1.37, 95% CI, 1.24 to 1.52, 1>=0%).*2% In meta-analysis updated with this new study, findings of
a small beneficial effect of duloxetine on mean pain intensity were unchanged (7 RCTs,
N=1,636, mean difference [MD] -0.77, 95% CI, -1.01 to -0.58, 1’=12%).52*>® The new trial
found no effect of duloxetine on function based on the Western Ontario and McMaster
Universities Osteoarthritis Index (WOMAC) score (MD -0.02, p>0.05) in data that could not be
pooled with other studies;® this is inconsistent with prior evidence of a small effect on function.

Low Back Pain

One fair-quality RCT (n=236) added to this update found duloxetine associated with
improved pain outcomes compared with placebo, which was consistent with previous findings.’
Function, based on the Brief Pain Inventory (BPI) Interference score, was also improved, which
was inconsistent with the previous findings of no effect of duloxetine on function. Updated meta-
analyses with this trial continued to show duloxetine associated with a small improvement in
mean pain intensity (4 RCTs, N=1,462, MD -0.54, 95% CI, -0.76 to -0.34, ’=0%)*2°3! and
likelihood of pain response (4 RCTs, N=1,451, 58.3% vs. 47.3%, RR 1.26, 95% CI, 1.13 to 1.39,
1’=%),>2°3! and no effect on function based on the BPI Interference Score (4 RCTs, N=1,437,
MD -0.42, 95% CI, -0.77 to -0.14, I’=36%).%2-3!

Two fair-quality RCTs (N=654), added to this update, reported mixed results for pain
outcomes with naproxen compared with placebo in low back pain.”®* One 16-week treatment trial
(n=525) found a small but statistically significant reduction in pain intensity with naproxen
(MD -0.41, p=0.037) and 30-percent or greater pain response (p=0.009) with baseline
observation carried forward for missing data.” However, treatment with naproxen was not better
than placebo with last observation carried forward analysis. There was no difference in function
on the Roland-Morris Disability Questionnaire (RMDQ) between naproxen and placebo
(MD -0.32, p=0.405). The second naproxen trial (n=129) found no differences between naproxen
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and placebo on pain intensity (approximate MD -0.3, p=0.277), 30-percent or greater pain
response (34.1% vs. 29.3%, p=0.369), or function on the RMDQ (approximate MD -0.4,
p=0.305) after 12 weeks treatment.® SOE for these outcomes is rated insufficient due to
inconsistency.

Key Question 2: Harms

Serotonin—Norepinephrine Reuptake Inhibitor

The addition of one trial of duloxetine (n=236)’ to an updated meta-analysis did not change
prior conclusions of no effect of serotonin—norepinephrine reuptake inhibitors (SNRIs) on the
risk of serious adverse events (SAEs) (20 RCTs, N=9,059, 1.6% vs. 2.6%, RR 0.92, 95% CI,
0.65 to 1.29, 1>=0%)”?3-2629-4 and a moderate risk of withdrawals due to adverse events (WAEs)
(25 RCTs, N=10,207, 15.2% vs. 7.4%, RR 2.00, 95% CI, 1.72 to 2.35, I’=18%).%23-27:29-47

NSAIDs

The addition of two trials of naproxen (N=654),”® for this update, to an updated meta-
analysis did not change prior conclusions showing no effect on SAEs (25 RCTs, N=13,736,
1.8% vs. 1.6%, RR 0.96, 95% CI, 0.73 to 1.27, I’=0%)”#4%-68 and a small increased risk of
WAEs (40 RCTs, N=20,714, 7.7% vs. 5.6%, RR 1.27, 95% CI, 1.11 to 1.46, I>=18%).7:8:48-83

Conclusions

A systematic review and three subsequent surveillance updates have found nonopioid drugs
(mainly SNRI antidepressants, pregabalin/gabapentin, and NSAIDs) associated with small to
moderate improvements in pain and function outcomes in patients with specific types of
noncancer chronic pain in the short term, with few differences between drugs in a class or doses
of a drug (Table 1). Evidence on intermediate- and long-term effects on pain, function, and
quality of life is limited. Nonopioid drugs were associated with increased risk of class-specific
harms (e.g., gastrointestinal events with NSAIDS), with some patients withdrawing due to
adverse events, suggesting that potential harms should be considered when selecting nonopioid
drug treatments.

One new RCT from Surveillance Report 3 did not change conclusions regarding improved
pain and function with duloxetine compared with placebo in osteoarthritis. One study of
duloxetine in low back pain added to Surveillance Report 3 did not change previous conclusions
of a small effect on pain outcomes with no effect on function. Two trials added for Surveillance
Report 3 provided insufficient evidence on the effects of naproxen in low back pain.

Meta-analyses updated with trials identified in Surveillance Reports 1 and 2 were largely
consistent with prior findings. Changes to prior conclusions as a result of new or updated meta-
analyses occurred in neuropathic pain trials and include low SOE for a small reduction in pain
intensity with cannabis (previously a moderate reduction), low SOE for a large risk of sedation
with cannabis (previously insufficient evidence), and low SOE for no difference between
gabapentin/pregabalin and duloxetine on pain intensity (previously insufficient evidence). An
updated meta-analysis of capsaicin trials found moderate SOE of a large increased risk of WAEs
compared with placebo (previously no increase in risk), although the absolute number of
participants who withdrew due to adverse events was less than 1 percent.
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Appendix A. Literature Search Strategies

Randomized Controlled Trials

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, Daily and Versions(R)

1 (celecoxib or diclofenac or diflunisal or etodolac or fenoprofen or flurbiprofen or ibuprofen
or indomethacin or ketoprofen or ketorolac or meclofenamate or "mefenamic acid" or meloxicam
or nabumetone or naproxen or oxaprozin or piroxicam or salsalate or sulindac or tenoxicam or
"tiaprofenic acid" or tolmetin).ab,kw,sh,ti.

2 (carbamazepine or gabapentin or oxcarbazepine or pregabalin).ab,kw,sh,ti.

3 (desvenlafaxine or duloxetine or levomilnacipran or milnacipran or venlafaxine).ab,kw,sh,ti.
4  (amitriptyline or desipramine or doxepin or imipramine or nortriptyline or alprazolam or
chlordiazepoxide or clobazam or clonazepam or clorazepate or diazepam or estazolam or
flurazepam or lorazepam or oxazepam or temazepam or triazolam or baclofen or carisoprodol or
cyclobenzaprine or metaxalone or methocarboamol or tizanidine).ab,kw,sh,ti.

5 (acetaminophen or paracetamol or capsaicin or methocarbamol or cannabis or marijuana or
cannabidiol or phytocannabinoid* or dronabinol or nabilone or memantine).ab,kw,sh,ti.

6 (topical adj2 lidocaine).ab,kw,ti.

7 or/1-6

8  exp Neuralgia/

9 Fibromyalgia/

10 exp Anemia, Sickle Cell/

11 Headache/

12 exp Headache Disorders/

13 Musculoskeletal Pain/

14 exp Osteoarthritis/

15 Low Back Pain/

16 Neck Pain/

17  exp Arthritis, Rheumatoid/

18  Spondylitis, Ankylosing/

19 ("ankylosing spondylitis" or "neuropathic pain" or neuralgia or neuropathy or fibromyalgia
or "sickle cell" or headache or "musculoskeletal pain" or osteoarthritis or "low back pain" or
"neck pain" or "inflammatory pain" or "rheumatoid arthritis").ab,kw,ti.

20 or/8-19

21 7and 20

22 randomized controlled trial.pt.

23 controlled clinical trial.pt.

24 clinical trials as topic.sh.

25 (random™ or trial or placebo).ti,ab.

26 clinical trials as topic.sh.

27  exp animals/ not humans.sh.

28  or/22-26

29 28 not 27

30 21 and?29

31 limit 21 to randomized controlled trial
32 30or3l1



33 limit 32 to (english language and humans)

Database: EBM Reviews - Cochrane Central Register of Controlled Trials

1 (celecoxib or diclofenac or diflunisal or etodolac or fenoprofen or flurbiprofen or ibuprofen
or indomethacin or ketoprofen or ketorolac or meclofenamate or "mefenamic acid" or meloxicam
or nabumetone or naproxen or oxaprozin or piroxicam or salsalate or sulindac or tenoxicam or
"tiaprofenic acid" or tolmetin).ab,kw,sh,ti.

2 (carbamazepine or gabapentin or oxcarbazepine or pregabalin).ab,kw,sh,ti.

3 (desvenlafaxine or duloxetine or levomilnacipran or milnacipran or venlafaxine).ab,kw,sh,ti.
4  (amitriptyline or desipramine or doxepin or imipramine or nortriptyline or alprazolam or
chlordiazepoxide or clobazam or clonazepam or clorazepate or diazepam or estazolam or
flurazepam or lorazepam or oxazepam or temazepam or triazolam or baclofen or carisoprodol or
cyclobenzaprine or metaxalone or methocarboamol or tizanidine).ab,kw,sh,ti.

5 (acetaminophen or paracetamol or capsaicin or methocarbamol or cannabis or marijuana or
cannabidiol or phytocannabinoid* or dronabinol or nabilone or memantine).ab,kw,sh,ti.

6 (topical adj2 lidocaine).ab,kw,ti.

7 or/1-6

8 exp Neuralgia/

9 Fibromyalgia/

10 exp Anemia, Sickle Cell/

11 Headache/

12 exp Headache Disorders/

13 Musculoskeletal Pain/

14 exp Osteoarthritis/

15 Low Back Pain/

16 Neck Pain/

17  exp Arthritis, Rheumatoid/

18  Spondylitis, Ankylosing/

19 ("ankylosing spondylitis" or "neuropathic pain" or neuralgia or neuropathy or fibromyalgia
or "sickle cell" or headache or "musculoskeletal pain" or osteoarthritis or "low back pain" or
"neck pain" or "inflammatory pain" or "rheumatoid arthritis").ab,kw,ti.

20 or/8-19

21 7and 20

22 21 not acute.ti.

23 limit 22 to english language

Database: PsycINFO

1 (celecoxib or diclofenac or diflunisal or etodolac or fenoprofen or flurbiprofen or ibuprofen
or indomethacin or ketoprofen or ketorolac or meclofenamate or "mefenamic acid" or meloxicam
or nabumetone or naproxen or oxaprozin or piroxicam or salsalate or sulindac or tenoxicam or
"tiaprofenic acid" or tolmetin).ab,kw,sh,ti.

2 (carbamazepine or gabapentin or oxcarbazepine or pregabalin).ab,kw,sh,ti.

3 (desvenlafaxine or duloxetine or levomilnacipran or milnacipran or venlafaxine).ab,kw,sh,ti.
4  (amitriptyline or desipramine or doxepin or imipramine or nortriptyline or alprazolam or
chlordiazepoxide or clobazam or clonazepam or clorazepate or diazepam or estazolam or
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flurazepam or lorazepam or oxazepam or temazepam or triazolam or baclofen or carisoprodol or
cyclobenzaprine or metaxalone or methocarboamol or tizanidine).ab,kw,sh,ti.

5 (acetaminophen or paracetamol or capsaicin or methocarbamol or cannabis or marijuana or
cannabidiol or phytocannabinoid* or dronabinol or nabilone or memantine).ab,kw,sh,ti.

6 (topical adj2 lidocaine).ab,kw,ti.

7 or/l1-6

8 exp NEURALGIA/

9 exp chronic pain/

10  exp headache/

11 exp Back Pain/

12 sickle cell disease/

13 exp ARTHRITIS/

14  fibromyalgia/

15 ("ankylosing spondylitis" or "neuropathic pain" or neuralgia or neuropathy or fibromyalgia
or "sickle cell" or headache or "musculoskeletal pain" or osteoarthritis or "low back pain" or
"neck pain" or "inflammatory pain" or "rheumatoid arthritis").ab,hw,ti.

16  or/8-15

17 7and 16

18 17 and (random* or control* or trial).ti,ab.

19  limit 18 to english language

Database: Elsevier Embase

(celecoxib:ti OR diclofenac:ti OR diflunisal:ti OR etodolac:ti OR fenoprofen:ti OR
flurbiprofen:ti OR ibuprofen:ti OR indomethacin:ti OR ketoprofen:ti OR ketorolac:ti OR
meclofenamate:ti OR 'mefenamic acid':ti OR meloxicam:ti OR nabumetone:ti OR naproxen:ti
OR oxaprozin:ti OR piroxicam:ti OR salsalate:ti OR sulindac:ti OR tenoxicam:ti OR 'tiaprofenic
acid"ti OR tolmetin:ti OR celecoxib:ab OR diclofenac:ab OR diflunisal:ab OR etodolac:ab OR
fenoprofen:ab OR flurbiprofen:ab OR ibuprofen:ab OR indomethacin:ab OR ketoprofen:ab OR
ketorolac:ab OR meclofenamate:ab OR 'mefenamic acid':ab OR meloxicam:ab OR
nabumetone:ab OR naproxen:ab OR oxaprozin:ab OR piroxicam:ab OR salsalate:ab OR
sulindac:ab OR tenoxicam:ab OR 'tiaprofenic acid:ab OR tolmetin:ab OR carbamazepine:ti OR
gabapentin:ti OR oxcarbazepine:ti OR pregabalin:ti OR carbamazepine:ab OR gabapentin:ab OR
oxcarbazepine:ab OR pregabalin:ab OR desvenlafaxine:ti OR duloxetine:ti OR
levomilnacipran:ti OR milnacipran:ti OR venlafaxine:ti OR desvenlafaxine:ab OR duloxetine:ab
OR levomilnacipran:ab OR milnacipran:ab OR venlafaxine:ab OR amitriptyline:ti OR
desipramine:ti OR doxepin:ti OR imipramine:ti OR nortriptyline:ti OR amitriptyline:ab OR
desipramine:ab OR doxepin:ab OR imipramine:ab OR nortriptyline:ab OR alprazolam:ti OR
chlordiazepoxide:ti OR clobazam:ti OR clonazepam:ti OR clorazepate:ti OR diazepam:ti OR
estazolam:ti OR flurazepam:ti OR lorazepam:ti OR oxazepam:ti OR temazepam:ti OR
triazolam:ti OR baclofen:ti OR carisoprodol:ti OR cyclobenzaprine:ti OR metaxalone:ti OR
methocarboamol:ti OR tizanidine:ti OR alprazolam:ab OR chlordiazepoxide:ab OR clobazam:ab
OR clonazepam:ab OR clorazepate:ab OR diazepam:ab OR estazolam:ab OR flurazepam:ab OR
lorazepam:ab OR oxazepam:ab OR temazepam:ab OR triazolam:ab OR baclofen:ab OR
carisoprodol:ab OR cyclobenzaprine:ab OR metaxalone:ab OR methocarboamol:ab OR
tizanidine:ab OR acetaminophen:ti OR paracetamol:ti OR acetaminophen:ab OR paracetamol:ab
OR capsaicin:ti OR capsaicin:ab OR methocarbamol;ti OR methocarbamol:ab OR marijuana:ti



OR cannabidiol:ti OR phytocannabinoid:ti OR dronabinol:ti OR nabilone:ti OR marijuana:ab OR
cannabidiol:ab OR phytocannabinoid:ab OR dronabinol:ab OR nabilone:ab OR memantine:ti OR
memantine:ab OR (lidocaine:ti AND topical) OR (lidocaine:ab AND topical)) AND
(‘'neuropathic pain':ti OR fibromyalgia:ti OR 'sickle cell':ti OR headache:ti OR 'musculoskeletal
pain':ti OR osteoarthrtis:ti OR 'low back pain':ti OR 'neck pain':ti OR 'inflammatory pain':ti OR
'rheumatoid arthritis':ti OR 'neuropathic pain':ab OR fibromyalgia:ab OR 'sickle cell':ab OR
headache:ab OR 'musculoskeletal pain':ab OR osteoarthrtis:ab OR 'low back pain':ab OR 'neck
pain':ab OR 'inflammatory pain':ab OR 'theumatoid arthritis':ab) AND ('clinical trial'/de OR
'randomized controlled trial'/de OR 'randomization'/de OR 'single blind procedure'/de OR 'double
blind procedure'/de OR 'crossover procedure'/de OR 'placebo'/de OR 'prospective study'/de OR
(‘'randomi?ed controlled' NEXT/1 trial*) OR rct OR 'randomly allocated' OR 'allocated randomly'
OR 'random allocation' OR (allocated NEAR/2 random) OR (single NEXT/1 blind*) OR (double
NEXT/1 blind*) OR ((treble OR triple) NEAR/1 blind*) OR placebo*) AND [humans]/lim AND
[english]/lim AND [embase]/lim NOT ([embase]/lim AND [medline]/lim)

Systematic Reviews

Database: Ovid MEDLINE(R) and Epub Ahead of Print, In-Process & Other Non-Indexed
Citations, Daily and Versions(R)

1 (celecoxib or diclofenac or diflunisal or etodolac or fenoprofen or flurbiprofen or ibuprofen
or indomethacin or ketoprofen or ketorolac or meclofenamate or "mefenamic acid" or meloxicam
or nabumetone or naproxen or oxaprozin or piroxicam or salsalate or sulindac or tenoxicam or
"tiaprofenic acid" or tolmetin).ab,kw,sh,ti.

2 (carbamazepine or gabapentin or oxcarbazepine or pregabalin).ab,kw,sh,ti.

3 (desvenlafaxine or duloxetine or levomilnacipran or milnacipran or venlafaxine).ab,kw,sh,ti.
4  (amitriptyline or desipramine or doxepin or imipramine or nortriptyline or alprazolam or
chlordiazepoxide or clobazam or clonazepam or clorazepate or diazepam or estazolam or
flurazepam or lorazepam or oxazepam or temazepam or triazolam or baclofen or carisoprodol or
cyclobenzaprine or metaxalone or methocarboamol or tizanidine).ab,kw,sh,ti.

5 (acetaminophen or paracetamol or capsaicin or methocarbamol or cannabis or marijuana or
cannabidiol or phytocannabinoid* or dronabinol or nabilone or memantine).ab,kw,sh,ti.

6 (topical adj2 lidocaine).ab,kw,ti.

7 or/1-6

8  exp Neuralgia/

9 Fibromyalgia/

10 exp Anemia, Sickle Cell/

11 Headache/

12 exp Headache Disorders/

13 Musculoskeletal Pain/

14 exp Osteoarthritis/

15 Low Back Pain/

16 Neck Pain/

17  exp Arthritis, Rheumatoid/

18  ("ankylosing spondylitis" or "neuropathic pain" or neuralgia or neuropathy or fibromyalgia
or "sickle cell" or headache or "musculoskeletal pain" or osteoarthrtis or "low back pain" or
"neck pain" or "inflammatory pain" or "rheumatoid arthritis").ab,kw,ti.

19  or/8-18



20 7 and 19

21  meta-analysis.pt.

22  meta-analysis/ or systematic review/ or meta-analysis as topic/ or "meta analysis (topic)"/
or "systematic review (topic)"/ or exp technology assessment, biomedical/

23 ((systematic* adj3 (review* or overview®)) or (methodologic* adj3 (review* or
overview®))).ti,ab.

24 ((quantitative adj3 (review* or overview™® or synthes*)) or (research adj3 (integrati* or
overview®))).ti,ab.

25 ((integrative adj3 (review* or overview™)) or (collaborative adj3 (review™* or overview®))
or (pool* adj3 analy*)).ti,ab.

26  (data synthes* or data extraction* or data abstraction®).ti,ab.

27  (handsearch* or hand search*).ti,ab.

28 (mantel haenszel or peto or der simonian or dersimonian or fixed effect® or latin
square*).ti,ab.

29  (met analy* or metanaly™* or technology assessment™ or HTA or HTAs or technology
overview* or technology appraisal*).ti,ab.

30 (meta regression* or metaregression®).ti,ab.

31 (meta-analy* or metaanaly* or systematic review® or biomedical technology assessment*
or bio-medical technology assessment®).mp,hw.

32 (medline or cochrane or pubmed or medlars or embase or cinahl).ti,ab,hw.

33 (cochrane or (health adj2 technology assessment) or evidence report).jw.

34 (meta-analysis or systematic review).ti,ab.

35 (comparative adj3 (efficacy or effectiveness)).ti,ab.

36  (outcomes research or relative effectiveness).ti,ab.

37  ((indirect or indirect treatment or mixed-treatment) adj comparison*).ti,ab.

38  or/21-37

39 20 and 38
40  limit 20 to (meta analysis or systematic reviews)
41 39 or40

42 limit 41 to yr="2008 -Current"
43 limit 42 to english language

Database: EBM Reviews - Cochrane Database of Systematic Reviews

1 (celecoxib or diclofenac or diflunisal or etodolac or fenoprofen or flurbiprofen or ibuprofen
or indomethacin or ketoprofen or ketorolac or meclofenamate or "mefenamic acid" or meloxicam
or nabumetone or naproxen or oxaprozin or piroxicam or salsalate or sulindac or tenoxicam or
"tiaprofenic acid" or tolmetin).ab,ti.

2 (brivaracetam or carbamazepine or divalproex or "eslicarbazepine acetate" or ethotoin or
gabapentin or lacosamide or lamotrigine or levetiracetam or oxcarbazepine or perampanel or
phenytoin or pregabalin or tiagabine or topiramate or "valproic acid" or zonisamide).ab,ti.

3 (bupropion or citalopram or desvenlafaxine or duloxetine or escitalopram or fluoxetine or
fluvoxamine or levomilnacipran or mirtazapine or nefazodone or paroxetine or sertraline or
trazodone or venlafaxine or vilazodone or vortioxetine).ab,ti.

4 (amitriptyline or desipramine or imipramine or nortriptyline or baclofen or carisoprodol or
cyclobenzaprine or metaxalone or methocarboamol or tizanidine or alprazolam or
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chlordiazepoxide or clobazam or clonazepam or clorazepate or diazepam or estazolam or
flurazepam or lorazepam or oxazepam or temazepam or triazolam).ab,ti.

5 (acetaminophen or paracetamol or capsaicin or methocarbamol or cannabis or marijuana or
cannabidiol or phytocannabinoid* or dronabinol or nabilone or memantine).ab,ti.

6 (topical adj2 lidocaine).ab,ti.

7 or/1-6

8  ("ankylosing spondylitis" or "neuropathic pain" or neuralgia or neuropathy or fibromyalgia
or "sickle cell" or headache or "musculoskeletal pain" or osteoarthrtis or "low back pain" or
"neck pain" or "inflammatory pain" or "rheumatoid arthritis").ab,ti.

9 7and8

Database: Elsevier Embase

(celecoxib:ti OR diclofenac:ti OR diflunisal:ti OR etodolac:ti OR fenoprofen:ti OR
flurbiprofen:ti OR ibuprofen:ti OR indomethacin:ti OR ketoprofen:ti OR ketorolac:ti OR
meclofenamate:ti OR 'mefenamic acid':ti OR meloxicam:ti OR nabumetone:ti OR naproxen:ti
OR oxaprozin:ti OR piroxicam:ti OR salsalate:ti OR sulindac:ti OR tenoxicam:ti OR 'tiaprofenic
acid":ti OR tolmetin:ti OR celecoxib:ab OR diclofenac:ab OR diflunisal:ab OR etodolac:ab OR
fenoprofen:ab OR flurbiprofen:ab OR ibuprofen:ab OR indomethacin:ab OR ketoprofen:ab OR
ketorolac:ab OR meclofenamate:ab OR 'mefenamic acid':ab OR meloxicam:ab OR
nabumetone:ab OR naproxen:ab OR oxaprozin:ab OR piroxicam:ab OR salsalate:ab OR
sulindac:ab OR tenoxicam:ab OR 'tiaprofenic acid':ab OR tolmetin:ab OR carbamazepine:ti OR
gabapentin:ti OR oxcarbazepine:ti OR pregabalin:ti OR carbamazepine:ab OR gabapentin:ab OR
oxcarbazepine:ab OR pregabalin:ab OR desvenlafaxine:ti OR duloxetine:ti OR
levomilnacipran:ti OR milnacipran:ti OR venlafaxine:ti OR desvenlafaxine:ab OR duloxetine:ab
OR levomilnacipran:ab OR milnacipran:ab OR venlafaxine:ab OR amitriptyline:ti OR
desipramine:ti OR doxepin:ti OR imipramine:ti OR nortriptyline:ti OR amitriptyline:ab OR
desipramine:ab OR doxepin:ab OR imipramine:ab OR nortriptyline:ab OR alprazolam:ti OR
chlordiazepoxide:ti OR clobazam:ti OR clonazepam:ti OR clorazepate:ti OR diazepam:ti OR
estazolam:ti OR flurazepam:ti OR lorazepam:ti OR oxazepam:ti OR temazepam:ti OR
triazolam:ti OR baclofen:ti OR carisoprodol:ti OR cyclobenzaprine:ti OR metaxalone:ti OR
methocarboamol:ti OR tizanidine:ti OR alprazolam:ab OR chlordiazepoxide:ab OR clobazam:ab
OR clonazepam:ab OR clorazepate:ab OR diazepam:ab OR estazolam:ab OR flurazepam:ab OR
lorazepam:ab OR oxazepam:ab OR temazepam:ab OR triazolam:ab OR baclofen:ab OR
carisoprodol:ab OR cyclobenzaprine:ab OR metaxalone:ab OR methocarboamol:ab OR
tizanidine:ab OR acetaminophen:ti OR paracetamol:ti OR acetaminophen:ab OR paracetamol:ab
OR capsaicin:ti OR capsaicin:ab OR methocarbamol;ti OR methocarbamol:ab OR marijuana:ti
OR cannabidiol:ti OR phytocannabinoid:ti OR dronabinol:ti OR nabilone:ti OR marijuana:ab OR
cannabidiol:ab OR phytocannabinoid:ab OR dronabinol:ab OR nabilone:ab OR memantine:ti OR
memantine:ab OR (lidocaine:ti AND topical) OR (lidocaine:ab AND topical)) AND
(‘'neuropathic pain":ti OR fibromyalgia:ti OR 'sickle cell':ti OR headache:ti OR 'musculoskeletal
pain':ti OR osteoarthrtis:ti OR 'low back pain':ti OR 'neck pain':ti OR 'inflammatory pain':ti OR
'theumatoid arthritis':ti OR 'neuropathic pain:ab OR fibromyalgia:ab OR 'sickle cell':ab OR
headache:ab OR 'musculoskeletal pain':ab OR osteoarthrtis:ab OR 'low back pain':ab OR 'neck
pain':ab OR 'inflammatory pain':ab OR 'rheumatoid arthritis':ab) AND ('systematic review' OR
'meta analysis') AND (2008:py OR 2009:py OR 2010:py OR 2011:py OR 2012:py OR 2013:py



OR 2014:py OR 2015:py OR 2016:py OR 2017:py OR 2018:py) AND [embase]/lim NOT
([embase]/lim AND [medline]/lim
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Appendix B. Key Questions and Inclusion Criteria

Key Questions

Key Question 1. Effectiveness and Comparative Effectiveness

a. In patients with chronic pain, what is the effectiveness of nonopioid

pharmacologic agents versus placebo for outcomes related to pain,
function, and quality of life after short-term treatment duration (3 to <6
months), intermediate-term treatment duration (6 to <12 months), and
long-term treatment duration (=12 months)?

In patients with chronic pain, what is the comparative effectiveness of
nonopioid pharmacologic agents compared to other nonopioid
pharmacologic agents for outcomes related to pain, function, and
quality of life after short-term treatment duration (3 to <6 months),
intermediate-term treatment duration (6 to <12 months), and long-
term treatment duration (=12 months)?

How does effectiveness or comparative effectiveness vary depending
on: (1) the specific type or cause of pain, (2) patient demographics,
(3) patient comorbidities, (4) the dose of medication used, (5) the
duration of treatment, and (6) dose titration, including tapering.

Key Question 2. Harms and Adverse Events

a. In patients with chronic pain, what are the risks of nonopioid

pharmacologic agents for harms including overdose, misuse,
dependence, withdrawals due to adverse events, and serious
adverse events (including falls, fractures, motor vehicle accidents),
and specific adverse events according to drug class?

How do harms vary depending on: (1) the specific type or cause of
pain, (2) patient demographics, (3) patient comorbidities, (4) the dose
of medication used, (5) the duration of treatment, and (6) dose
titration, including tapering.

Criteria for Inclusion/Exclusion of Studies in the Review

Population(s)

For all Key Questions (KQs): Adults (age >18 years) with various types of chronic pain
(defined as pain lasting >3 months), including patients with acute exacerbations of
chronic pain, pregnant/breastfeeding women, and patients with opioid use disorder
For KQs 1c, 2b: Subgroups of the above patient populations as defined by specific pain
condition (neuropathic pain, musculoskeletal pain, fibromyalgia, inflammatory arthritis,
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and chronic headache), patient demographics (e.g., age, race, ethnicity, and sex),
comorbidities and degree of nociplasticity/central sensitization.

Interventions

Oral pharmacologic agents: nonsteroidal anti-inflammatory drugs, acetaminophen,
muscle relaxants (including benzodiazepines), antidepressants, and anticonvulsants
Topical pharmacologic agents: diclofenac, capsaicin, and lidocaine

Medical cannabis (any formulation)

Comparators

For KQ la/c and KQ2: Placebo (effectiveness)
For KQ 1b/c and KQ2: Another included nonopioid pharmacologic agent, different
doses, or treatment durations (comparative effectiveness)

Outcomes

KQ 1: Pain (intensity, severity, bothersomeness), function (physical disability, activity
limitations, activity interference, work function), and quality of life (including
depression)

o Only validated scales for assessments of pain, function, and quality of life
KQ 2: For all drug classes: overdose, misuse, dependence, withdrawals due to adverse
events, and serious adverse events. Specific adverse events for each drug class, such as
gastrointestinal events, cardiovascular events, and liver or kidney-related harms for non-
steroidal anti-inflammatory drugs; weight gain, sedation, and cognitive effects for
gabapentin and pregabalin, etc.

Timing

Short-term treatment duration (3 to 6 months), intermediate-term treatment duration (6 to
12 months), and long-term treatment duration (>12 months)

We will assess available literature to ensure that adequate evidence exists from studies of
>3 months’ treatment duration. If adequate evidence is not available for this shorter-
duration, we will consider adding shorter-duration studies. If high-quality systematic
reviews are available covering the scope of the review for shorter duration studies, we
will summarize these in this case.

Settings

Outpatient settings (e.g., primary care, pain clinics, other specialty clinics)
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Appendix D. Excluded Studies

Table D-1. Key to exclusion codes

Code
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Exclusion Reason

Ineligible outcome

Ineligible intervention (including comparator)

Ineligible population

Ineligible publication type

Ineligible study design
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Outdated or ineligible systematic review

OO |N[|O[H|WIN

Study duration <12 weeks

10 Foreign language

11 Companion to previously included study
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Appendix H. Results of Updated Meta-Analyses

Figure H-1. NPP response, cannabis versus placebo

Trial Drug Dose Criteria  Quality Treatment Control Risk Ratio (95% Cl)

Langford, 2013" THC/CBD 2.7 mg/2.5mg 30% PR Good  84/167 7172 — 1.12(0.90, 1.41)

Serpell, 2014  THC/CBD 2.7 mg/2.5mg 30% PR Fair 34/123 19/117 1.70 (1.03, 2.81)

Overall (12 =56.3%, p=0.131) 1.30 (0.88, 1.94)

T T T T
0.88 1 1.5 2 2.9
Favors Control Favors Treatment

Abbreviations: CBD=cannabidiol; CI=confidence interval, mg=milligrams; NPP=neuropathic pain; PR=pain response; THC=
delta tetrahydrocannabinol

*Newly included since the original 2020 systematic review.

Figure H-2. NPP pain, gabapentin/pregabalin versus duloxetine

Time Category and Pain Quality Drug 1 Drug 2 Assessment N, Mean (SD), N, Mean (SD), Mean Difference
Author, Year Population Time (weeks) Drug 1 Drug 2 (95% CI)

Short (<26 wks)

Devi, 2012 NPP Fair  Pregabalin 75-300 mg/d Duloxetine 20-120 mg/d 12 52,2.65 (1.73) 50,2.98 (1.78) ——H—— -0.33(-1.01, 0.35)
Devi, 2012 NPP Fair  Gabapentin 300-1800 mg/d Duloxetine 20-120 mg/d 12 50,3.52 (1.56) 50,2.98 (1.78) -—'—I— 0.54 (-0.12, 1.20)
Shahid, 2019* NPP (DPN) Fair  Pregabalin 300 mg/d Duloxetine 60 mg/d 12 79,4.91(0.82) 82,4.01(1.12) : —— 0.90 (0.60, 1.20)

Khasbage, 2021* NPP (DPN) Good Gabapentin 300 mg/d Duloxetine 60 mg/d 12 43,224 (1.44) 43,2.69 (1.67)—.——5 -0.44 (-1.10, 0.22)

Subgroup (12 = 77.4%, p = 0.000) ’ 0.22 (-0.56, 0.93)

T T
-1 0 1

Favors Drug 1 Favors Drug 2

Abbreviations: Cl=confidence interval; d=day; DPN=diabetic painful neuropathy; mg=milligrams; NPP=neuropathic pain;
SD=standard deviation; wks=weeks

*Newly included since the original 2020 systematic review.



Figure H-3. FM pain, gabapentin/pregabalin versus placebo

Time Category Pain Drug Dose Quality N, Mean(SD), N, Mean(SD), Mean Difference
and Author, Year  Population Treatment Comparison (95% ClI)
Short (<26 wks)
Arnold, 2007a FM Gabapentin  1200-2400 mg/d Fair 57,3.20 (2.00) 62, 4.60 (2.60) —I—E— -0.92 (-1.43,-0.41)
Arnold, 2008 FM Pregabalin  300-600 mg/d  Fair 561, -1.95 (2.10) 184, -1.04 (2.03) —.—E' -0.90 (-1.24, -0.56)
Mease, 2008 FM Pregabalin  300-600 mg/d  Fair 558, -1.92 (2.81) 190, -1.40 (2.82) —:.— -0.51(-0.88, -0.14)
Pauer, 2011 FM Pregabalin  300-600 mg/d  Fair 551,-1.10 (1.90) 184, -0.73 (1.90) et -0.36 (-0.71, -0.01)
]
Ohta, 2012 FM Pregabalin 300 mg/d Good 250, -1.48 (1.90) 248, -1.03 (1.89) e -0.44 (-0.77,-0.11)
Arnold, 2019a FM Pregabalin 300 mg/d Fair 317,-1.90 (2.31) 317,-1.66 (2.31) :—.—- -0.24 (-0.60, 0.12)
]
Arnold, 2019b FM Pregabalin 300 mg/d Fair 311,-2.47 (2.29) 315, -1.86 (2.31) —.:— -0.61 (-0.97, -0.25)
Arnold, 2019¢ FM Pregabalin 300 mg/d Fair 319, -2.64 (2.50) 323, -1.90 (2.52) —.-;— -0.74 (-1.13, -0.35)
Zhang, 2021* FM Pregabalin  300-450 mg/d Fair 170, -2.01 (1.96) 164, -1.28 (1.92) —.-;— -0.73 (-1.10, -0.36)
E
'
Overall (I = 26.0%, p = 0.144) ’ -0.59 (-0.75, -0.43)
s o o
Favors Treatment Favors Control

Abbreviations: Cl=confidence interval; d=day; FM=fibromyalgia; mg=milligrams; SD=standard deviation; wks=weeks

*Newly included since the original 2020 systematic review.

Figure H-4. FM response, gabapentin/pregabalin versus placebo

Time Category and  Drug Dose Pain Response Criteria  Quality Treatment Control Risk Ratio
Author, Year Population n/N n/N (95% Cl)
Short (<26 wks)
Arnold, 2007a Gabapentin 1200-2400 mg/d FM 30% PR (BPI) Fair 38/75 23/75 —E—I— 1.65 (1.10, 2.48)
Arnold, 2008 Pregabalin 300-600 mg/d  FM 30% PR (NRS) Fair 258/561 56/184 —i—.— 1.51(1.19,1.91)
Arnold, 2019a Pregabalin 300 mg/d FM 30% PR Fair 117/317  100/316 ——.—E— 1.17 (0.94, 1.45)
Arnold, 2019b Pregabalin 300 mg/d FM 30% PR Fair 137/311  113/313 —.-§— 1.22 (1.01, 1.48)
Arnold, 2019¢ Pregabalin 300 mg/d FM 30% PR Fair 143/318  119/322 + 1.22 (1.01, 1.47)
Mease, 2008 Pregabalin 300-600 mg/d FM 30% PR (NRS) Fair 243/558  66/190 —.:— 1.25(1.01, 1.56)
Ohta, 2012 Pregabalin 300 mg/d FM 30% PR (NRS) Good 101/250  76/248 —-— 1.32(1.04, 1.68)
Pauer, 2011 Pregabalin 300-600 mg/d  FM 30% PR (NRS) Fair 171/551  35/184 —;—.— 1.63(1.18, 2.25)
Zhang, 2021* Pregabalin 300-450 mg/d  FM 30% PR (MPS) Fair 58/122 41125 —i—.— 1.45 (1.06, 1.98)
Overall 1266/3063 629/1957 0 1.31(1.21, 1.43)
(12=0.0%, p = 0.510)

T T

0.8 1 2
Favors Control Favors Treatment

Abbreviations: BPI=Brief Pain Inventory; CI=confidence interval; d=day; FM=fibromyalgia; mg=milligrams; MPS=Mean Pain
Score; NRS=Numeric Rating Scale; PR=pain response; SD=standard deviation; wks=weeks

*Newly included since the original 2020 systematic review.



Figure H-5. FM function, gabapentin/pregabalin versus placebo

Time Category Pain Drug
and Author, Year Population

Short (<26 wks)

Arnold, 2007a  FM

Arnold, 2008 FM

Gabapentin

Pregabalin

Dose

1200-1400 mg/d Fair

300-600 mg/d  Fair

Quality N, Mean(SD),

Treatment

57,26.20 (15.10)

56

,-12.27 (18.14)

N, Mean(SD),
Comparison

'
62, 37.30 (18.10) el !

183,

7.74 (18.13)

SMD (95% Cl)

-0.63 (-1.00, -0.26)

-0.25 (-0.42, 0.08)

'
[]
'

Mease, 2008 FM Pregabalin 300-600 mg/d  Fair 558, -15.57 (23.30) 190, -13.66 (29.48) - -0.10 (-0.26, 0.07)
1
'

Pauer, 2011 FM Pregabalin 300-600 mg/d  Fair  549,-9.73 (17.58) 184, -6.94 (17.63) - -0.16 (-0.33, 0.01)
1

Ohta, 2012 FM Pregabalin 300 mg/d Good 250, 41.56 (16.92) 248, 44.89 (17.01) = -0.20 (-0.37, 0.02)
1
'

Amold, 20192 FM Pregabalin 300 mg/d Fair  317,-16.60 (20.83) 316, -13.20 (20.80) -+ -0.16 (-0.32, -0.01)
1
'

Amold, 2019 FM Pregabalin 300 mg/d Fair  312,-21.46 (21.72) 313,-13.88 (21.23) == -0.35 (-0.51, 0.19)
'
1

Amold, 2019 FM Pregabalin 300 mg/d Fair  318,-19.42 (21.75) 322,-15.02 (21.53) - -0.20 (-0.36, -0.05)
'
'

Zhang, 2021*  FM Pregabalin 300-450 mg/d  Fair 170, -11.14 (17.47) 164, -8.15 (17.54) - -0.19 (-0.41, 0.02)
1
'
1
'

Overall (12 = 0.0%, p = 0.213) ’ -0.21 (-0.28, 0.15)

- 05 0 05

Favors Treatment

Favors Control

Abbreviations: CI=confidence interval; d=day; FM=fibromyalgia; mg=milligrams; SD=standard deviation; SMD=standardized

mean difference; wks=weeks

*Newly included since the original 2020 systematic review.

Figure H-6. OA pain, SNRI versus placebo

Time Category
and Author, Year

Drug

Short (23 mos to <6 mos)

Chappell, 2009a Duloxetine
Chappell, 2011 Duloxetine
Abou-Raya, 2012 Duloxetine
Tetreault, 2016 Duloxetine
Uchio, 2018 Duloxetine

Khan Panezai, 2021* Duloxetine
Wang, 2017
Subgroup (12 = 11.6%, p = 0.292)

Duloxetine

Dose

60-120 mg/d OA
60-120 mg/d OA
60 mg/d OA
60 mg/d OA
60 mg/d OA
60 mg/d OA
60 mg/d OA

Pain
Population

knee) 13
(knee) 13
(knee) 16
(knee) 16
(knee) 14
(knee) 12
(knee/hip) 13

Assessment N, Mean(SD),
Time (weeks) Treatment

107, 3.48(2.16) 116, 4.48(2.28)
128, -2.51(2.26) 128, -1.72(2.04)
144,3.00(2.05) 144, 4.20(2.70) ——-
20, 5.40(2.26)

177,-2.57(1.62) 176, -1.80(1.65)
64, 4.45(1.22)

172, -2.23(1.46) 177, -1.73(1.48)

19, 5.40(2.63)

64, 3.56(1.15)

N, Mean(SD),
Comparison

Mean Difference
(95% Cl)

-1.00 (-1.58, -0.42)
-0.79 (-1.32, -0.26)
-1.20 (-1.75, -0.65)
0.00 (-1.54, 1.54)
-0.77 (-1.11, -0.43)
-0.89 (-1.30, -0.48)
-0.50 (-0.80, -0.20)
(_

-0.77 (-1.01, -0.58)

2 R

Favors Treatment

T
1

Favors Control

Abbreviations: Cl=confidence interval; d=day; mg=milligrams; OA=osteoarthritis; SD=standard deviation; SNRI=selective
serotonin and norepinephrine reuptake inhibitor; mos=months

*Newly included since the original 2020 systematic review.
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Figure H-7. LBP pain, SNRI versus placebo

Time, Drug Class
and Author, Year

Short (<26 wks), SNRI

Skljarevski, 2009
Skljarevski, 2010

Skljarevski, 2010b*

Konno, 2016

Quality N, Mean (SD),

Pain Drug Dose

Population

LBP Duloxetine  20-120 mg/d Fair
LBP Duloxetine 60 mg/d Fair
LBP Duloxetine  60-120 mg/d Fair
LBP Duloxetine 60 mg/d Good

Subgroup (12 = 0.0%, p = 0.755)

Treatment

272, -2.33 (2.28) 113, -1.87 (2.34)
195, -2.25 (2.09) 199, -1.65 (2.12)
111, -2.08 (2.11) 116, -1.30 (2.05)

230, -2.29 (1.67) 226, -1.83 (1.65)

N, Mean (SD),
Comparison

ety

Mean Difference
(95% Cl)

-0.46 (-0.97, 0.04)
-0.60 (-1.02, -0.18)
-0.78 (-1.32, -0.24)
-0.46 (-0.76, 0.16)

-0.54 (-0.76, -0.34)

I
-1.5

-1

I I I
05 0 05 1

Favors Treatment Favors Control

Abbreviations: CI=confidence interval; d=day; mg=milligrams; LBP=low back pain; SD=standard deviation; SNRI=selective
serotonin and norepinephrine reuptake inhibitor; wks=weeks

*Newly included since the original 2020 systematic review.

Figure H-8. LBP response, SNRI versus placebo

Time, Drug Class Drug Dose Pain Response Quality Treatment Control Risk Ratio
and Author, Year Population Criteria n/N n/N (95% ClI)
Short (<26 wks), SNRI
Skljarevski, 2009 Duloxetine  20-120 mg/d LBP 30% PR  Fair 143/272  49/113 -—— 1.21 (0.95, 1.54)
Skljarevski, 2010 Duloxetine 60 mg/d LBP 30% PR Fair 111/195  97/199 —— 1.17 (0.97, 1.41)
Skljarevski, 2010b*  Duloxetine  60-120 mg/d LBP 30% PR Fair  61/115 48/121 —— 1.34 (1.01,1.77)
Konno, 2016 Duloxetine 60 mg/d LBP 30% PR Good 158/230 118/226 —.— 1.32 (1.13, 1.53)
Subgroup, PL 473/812  312/659 ‘ 1.26 (1.13, 1.39)
(p=0.750, I> = 0.0%)
T T
0.625 1 2

Favors Control

Favors Treatment

Abbreviations: Cl=confidence interval; d=day; mg=milligrams; LBP=low back pain; PL=profile likelihood; PR=pain response;
SNRI=selective serotonin and norepinephrine reuptake inhibitor; TCA=tricyclic antidepressants; wks=weeks

*Newly included since the original 2020 systematic review.



Figure H-9. LBP function, SNRI versus placebo

Time, Drug Class  Pain Drug
and Author, Year Population

Short (<26 wks), SNRI

Skljarevski, 2009 LBP Duloxetine
Skljarevski, 2010 LBP Duloxetine
Skljarevski, 2010b* LBP Duloxetine
Konno, 2016 LBP Duloxetine

Subgroup (I? = 36.1%, p = 0.109)

Dose

20-120 mg/d
60 mg/d
60-120 mg/d

60 mg/d

Quality N, Mean (SD), N, Mean (SD),

Mean Difference

Treatment Comparison (95% Cl)
Fair  271,-2.09 (1.96) 113, -1.61 (2.02) —a— -0.48 (-0.92, -0.05)
Fair  195,-2.01(1.82) 199, -1.43 (1.83) —— -0.58 (-0.94, -0.22)
Fair  109,-1.92 (2.19) 115,-1.18 (2.14) —_— -0.74 (-1.31,-0.17)
Good 209, -1.83 (1.45) 226, -1.70 (1.50) — -0.13 (-0.41, 0.15)

’ -0.42 (-0.77, -0.14)

I I
05 0 0.5

Favors Treatment Favors Control

Abbreviations: Cl=confidence interval; d=day; mg=milligrams; LBP=low back pain; SD=standard deviation; SNRI=selective
serotonin and norepinephrine reuptake inhibitor; TCA=tricyclic antidepressants; wks=weeks

*Newly included since the original 2020 systematic review.

Figure H-10. RA head-to-head pain, Dic 100/150 versus Cel 400

Comparison and  Pain Assessment Dic 100/150 Cel 400 Mean Difference
Author, Year Population Time (weeks) N Mean (SD) N  Mean (SD) (95% ClI)
Diclofenac 150 mg/d vs. Celecoxib 400 mg/d
Walker, 2016 AS 12 115 -2.82(2.68) 108 -3.06 (2.70) I 0.24 (-0.47, 0.95)
Diclofenac SR 100 mg/d vs. Celecoxib 400 mg/d H
Dixit, 2020* RA 12 10 3.89(0.66) 10 4.72(0.85) —=—! -0.83 (-1.49, -0.17)
Diclofenac SR 150 mg/d vs. Celecoxib 400 mg/d
Emery, 1999 RA 24 329 4.31(2.52) 326 4.08 (2.55) T 0.23 (-0.16, 0.62)
Sieper, 2008 AS 12 155 -3.08 (2.56) 150 -2.98 (2.51) —r -0.10 (-0.67, 0.47)
Subgroup 484 476 0.13 (-0.36, 0.53)
(1*=0.0%, p = 0.348)
Heterogeneity between groups: p = 0.030 |
Overall 609 594 S -0.07 (-0.63, 0.42)
(1 =47.9%, p = 0.048)

T T T T

2 A1 0 1 2

Favors Dic 100/150

Favors Cel 400

Abbreviations: AS=ankylosing spondylitis; Cel=celecoxib; CI=confidence interval; d=day; mg=milligrams; Dic=diclofenac;
RA=Rheumatoid arthritis; SD=standard deviation

*Newly included since the original 2020 systematic review.
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Figure H-11. RA head-to-head function, Dic 100/150 versus Cel 400

Comparison and
Author Year

Pain Assessment Measure
Population  Time (weeks) Scale

Diclofenac 150 mg/d vs. Celecoxib 400 mg/d

Emery, 1999
Sieper, 2008
Walker, 2016
Subgroup

RA 12
AS 12
AS 12

(12=0.0%, p = 0.706)

0-3
0-10
0-100

Diclofenac SR 100 mg/d vs. Celecoxib 400 mg/d

Dixit, 2020

RA 12

8-32

Heterogeneity between groups: p = 0.328

Overall

(12 = 0.0%, p = 0.648)

Dic 100/150

N Mean (SD)

329 1.10 (0.70)
154 3.40 (2.50)
113 3.08 (2.00)
596

10 12.70 (1.99)

606

N

326
148
108
582

10

592

Cel 400

Mean (SD)

1.10 (0.70)
3.60 (2.50)
2.94 (2.27)

11.90 (1.45)

SMD (95% Cl)

0.00 (-0.15, 0.15)
-0.08 (-0.31, 0.15)
0.07 (-0.20, 0.33)
-0.01 (-0.13, 0.12)

0.4 (-0.45, 1.33)

-0.00 (-0.12, 0.13)

-1 0
Favors Dic 100/150

1
Favors

Cel 400

Abbreviations: AS=ankylosing spondylitis; Cel=celecoxib; CI=confidence interval; d=day; mg=milligrams; Dic=diclofenac;
RA=Rheumatoid arthritis; SD=standard deviation; SMD=standardized mean difference

*Newly included since the original 2020 systematic review.

Figure H-12. Gabapentin/pregabalin harms, SAE

Time Category

and Author, Year

Drug Name

Short (=3 mos to <6 mos)

Horne, 2020*
Rauck, 2013
Zhang, 2013
Cardenas, 2013
Freynhagen, 2005
Hoffman, 2010
Kim, 2011
Markman, 2018
Arnold, 2019 a
Arnold, 2019 b
Arnold, 2019 ¢
Smith, 2014
Zhang, 2021*
Arnold, 2008
Pauer, 2011
Satoh, 2011
Tolle, 2008
Ohta, 2012
Simpson, 2014
Arezzo, 2008
Siddall, 2006
Subgroup

(1 = 21.3%, p = 0.070)

Gabapentin
Gabapentin E/Pregabalin
Gabapentin enacarbil
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin
Pregabalin

Pregabalin

Drug Dose

900-2700 mg/d
1200-3600/300 mg/d
1200-3600 mg/d
150-600 mg/d
150-600 mg/d
150-600 mg/d
150-600 mg/d
150-600 mg/d
300 mg/d

300 mg/d

300 mg/d

300 mg/d
300-450 mg/d
300-600 mg/d
300-600 mg/d
300-600 mg/d
300-600 mg/d
300/450 mg/d
450-600 mg/d
600 mg/d
150-600 mg/d

Pain Population

cPP
NPP (DPN)
NPP (PHN)
NPP

NPP (DPN/PHN)
NPP (DPN)
NPP

NPP

FM

FM

FM

NPP (DPN)
FM

FM

FM

NPP (DPN)
NPP (DPN)
FM

NPP

NPP (DPN)
NPP

Assessment Treatment Control

Time (wk)

n/N

10/153
14/300
6/276
17112
2/273
111271
6/110
2/274
2/318
5/312
2/319
3/99
0/170
6/561
14/552
6/179
15/299
3/251
7/183
4/82
2/70

n/N

3/153
6/120
2/95
0/107
0/65
4/135
2/109
7/265
11/318
6/315
9/324
8/95
9/164
0/184
4/184
3/135
2/96
1/250
71192
8/85
0/67

121/5164 92/3458

H

'|+H{++

Risk Ratio
(95% Cl)

3.33 (0.94, 11.88)
0.93 (0.37,2.37)
1.03 (0.21, 5.03)
2.87 (0.12, 69.62)
1.20 (0.06, 24.79)
1.37(0.44, 4.22)
2.97 (0.61, 14.41)
0.28 (0.086, 1.32)
0.18 (0.04, 0.81

—— 0.84 (0.26, 2.73

|\H

T

0.36 (0.10, 1.32
0.05 (0.00, 0.87
4.28 (0.24, 75.60)
1.17 (0.39, 3.50)
1.51(0.38, 5.92)
2.41(0.56, 10.34)
2.99 (0.31, 28.53)

)
)
0.23 (0.05, 1.04)
)
)

1.05 (0.38, 2.93)
0.52 (0.16, 1.66)
4.79 (0.23, 97.94)

(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
(
0.94 (0.63, 1.40)

0125 1 8 64

Favors Control

Favors Treatment

Abbreviations: Cl=confidence interval; CPP=chronic pelvic pain; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia;
LBP=low back pain; mg=milligrams; mos=months; NPP=Neuropathic pain; OA=osteoarthritis; SAE=serious adverse event;

wk=weeks

*Newly included since the original 2020 systematic review.
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Figure H-13. Gabapentin/pregabalin harms, WAE

Time Category Assessment Treatment Control
and Author, Year Drug Name Drug Dose Pain Population  Time (wk)  n/N n/N Risk Ratio (95% Cl)

Short (=3 mos to <6 mos)

Arnold, 2007 Gabapentin 1200-1400 mg/d FM 12 12/75 7/75 1.71(0.71, 4.11)
Atkinson, 2016 Gabapentin 3600 mg/d LBP 12 7/55 5/53 : 1.35 (0.46, 3.99)
Abdelhafeez, 2019* Gabapentin 900-2700 mg/d CPP 24 6/30 0/30 13.00 (0.76, 220.96)
Rauck, 2013 Gabapentin E/Pregabalin 1200-3600/300 mg/d NPP (DPN) 13 44/301 11/120 1.59 (0.85, 2.98)
Zhang, 2013 Gabapentin enacarbil 1200-3600 mg/d NPP (PHN) 13 34/281 11/95 " 1.04 (0.55, 1.98)
Sofat, 2017 Pregabalin 150 mg/d OA 12 2/22 1/22 2.00 (0.20, 20.49)
Cardenas, 2013 Pregabalin 150-600 mg/d NPP 16 8/112 8/107 : 0.96 (0.37, 2.45)
Freynhagen, 2005 Pregabalin 150-600 mg/d NPP (DPN/PHN) 12 57/273  5/65 + 2.71(1.13, 6.50)
Hoffman, 2010 Pregabalin 150-600 mg/d NPP (DPN) 12 15/271 4/135 —— 1.87 (0.63, 5.52)
Kim, 2011 Pregabalin 150-600 mg/d NPP 12 9/110 4/109 ——;I— 2.23(0.71,7.02)
Markman, 2018 Pregabalin 150-600 mg/d NPP 15 13/274 16/265 —-—: 0.79 (0.39, 1.60)
Simpson, 2010 Pregabalin 150-600 mg/d NPP (DPN) 14 9/151 4/151 ——il— 2.25(0.71,7.15)
van Seventer, 2006 Pregabalin 150-600 mg/d NPP (PHN) 13 41/275  5/93 —_— 2.77 (1.13, 6.81)
Schlaeger, 2017 Pregabalin 150-600 mg/d Sickle cell 12 1711 171 : 1.00 (0.07, 14.05)
Arnold, 2019 a Pregabalin 300 mg/d FM 12 40/323  20/323 -.- 2.00(1.20, 3.34)
Amold, 2019 b Pregabalin 300 mg/d FM 12 33/317  28/318 ! 1.18 (0.73, 1.91)
Arnold, 2019 ¢ Pregabalin 300 mg/d FM 12 34/324  24/325 1.42(0.86, 2.34)
Smith, 2014 Pregabalin 300 mg/d NPP (DPN) 15 10/99 8/95 1.20 (0.49, 2.91)
Zhang, 2021* Pregabalin 300-450 mg/d FM 16 221170 11/164 —-— 1.93(0.97, 3.85)
Arnold, 2008 Pregabalin 300-600 mg/d FM 14 124/561 20/184 2.03(1.31, 3.16)
Mease, 2008 Pregabalin 300-600 mg/d FM 13 138/558  19/190 2.47 (1.58, 3.88)
Pauer, 2011 Pregabalin 300-600 mg/d FM 14 122/552 23/184 1.77 (1.17, 2.67)
Satoh, 2011 Pregabalin 300-600 mg/d NPP (DPN) 14 30/179 7135 i 3.23 (1.46, 7.13)
Tolle, 2008 Pregabalin 300-600 mg/d NPP (DPN) 12 29/299  3/96 il 3.10 (0.97, 9.96)
Ohta, 2012 Pregabalin 300/450 mg/d FM 15 24/251 9/250 -:-.— 2.66 (1.26, 5.60)
Simpson, 2014 Pregabalin 450-600 mg/d NPP 17 3/183 1/192 —_ 3.15(0.33, 29.99)
Arezzo, 2008 Pregabalin 600 mg/d NPP (DPN) 12 14/82 10/85 —l— 1.45 (0.68, 3.08)
Siddall, 2006 Pregabalin 150-600 mg/d NPP 12 15/70 9/67 -'i— 1.60 (0.75, 3.40)
Subgroup 896/6209 274/3939 ¢ 1.74 (1.51, 2.02)
(12 =2.8%, p = 0.521)
I I I
0.125 1 8 64

Favors Control  Favors Treatment

Abbreviations: CI=confidence interval; CPP=chronic pelvic pain; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia;
LBP=low back pain; mg=milligrams; mos=months; NPP=Neuropathic pain; OA=osteoarthritis; PHN=postherpetic neuralgia;
WAE=withdrawal due to adverse event; wk=weeks

*Newly included since the original 2020 systematic review.
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Figure H-14. Gabapentin/pregabalin harms, blurred vision

Time Category Assessment Treatment Control
and Author, Year Drug Name Drug Dose Pain Population time (wk)  n/N n/N Risk Ratio (95% Cl)
Short (23 mos to <6 mos)
Arnold, 2007 Gabapentin 1200-1400 mg/d FM 12 5/75 1/75 ——i—-— 5.00 (0.60, 41.78)
Atkinson, 2016 Gabapentin 3600 mg/d LBP 12 19/55 3/53 e 6.10 (1.92, 19.42)
Horne, 2020* Gabapentin 900-2700 mg/d CPP 16 25113 12/110 —I—E 2.03(1.07, 3.83)
Rauck, 2013 Gabapentin E/Pregabalin  1200-3600/300 mg/d NPP (DPN) 13 8/300 5/120 —— E 0.64 (0.21, 1.92)
Zhang, 2013 Gabapentin enacarbil 1200-3600 mg/d NPP (PHN) 13 8/276 0/95 ——é—-— 5.89 (0.34, 101.11)
Cardenas, 2013 Pregabalin 150-600 mg/d NPP 16 7112 0/107 -—5—-— 14.34 (0.83, 247.98)
van Seventer, 2006 Pregabalin 150-600 mg/d NPP (PHN) 13 6/275 0/93 ——E-— 4.43 (0.25, 77.85)
Arnold, 2019 b Pregabalin 300 mg/d FM 12 14/312  5/315 —I:— 2.83(1.08, 7.75)
Arnold, 2008 Pregabalin 300-600 mg/d FM 14 42/561  1/184 —_ 13.78 (1.91, 99.39)
Mease, 2008 Pregabalin 300-600 mg/d FM 13 41/558  3/190 —EI— 4.65 (1.46, 14.85)
Pauer, 2011 Pregabalin 300-600 mg/d FM 14 28/552  1/184 —é—-— 9.33 (1.28, 68.12)
Ohta, 2012 Pregabalin 3007450 mg/d FM 15 13/250  3/248 —E-— 4.30 (1.24, 14.90)
Siddall, 2006 Pregabalin 150-600 mg/d NPP 12 6/70 2167 ——.:— 2.87 (0.60, 13.73)
Subgroup 222/3509 36/1841 ’ 3.35(2.09, 6.07)
(12 =30.2%, p = 0.117)
I I I
0.125 1 8 64

Favors Control ~ Favors Treatment

Abbreviations: Cl=confidence interval; CPP=chronic pelvic pain; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia;
LBP=low back pain; mg=milligrams; mos=months; NPP=Neuropathic pain; PHN=postherpetic neuralgia; wk=weeks

*Newly included since the original 2020 systematic review.

Figure H-15. Gabapentin/pregabalin harms, cognitive effects

Time Category Assessment Treatment Control
and Author, Year Drug Name Drug Dose Pain Population  Time (wk)  n/N n/N Risk Ratio (95% CI)
Short (23 mos to <6 mos)
Atkinson, 2016 Gabapentin 3600 mg/d LBP 12 9/55 1/53 —E—I— 8.67 (1.14, 66.12)
Abdelhafeez, 2019* Gabapentin 900-2700 mg/d CPP 24 3/30 1/30 ——1‘— 3.00 (0.33, 27.23)
Rauck, 2013 Gabapentin E/Pregabalin  1200-3600/300 mg/d NPP (DPN) 13 7/300 2/120 —-I—;— 1.40 (0.30, 6.64)
Markman, 2018 Pregabalin 150-600 mg/d NPP 15 7/274 0/265 -—i—-— 14.51 (0.83, 252.78)
van Seventer, 2006 Pregabalin 150-600 mg/d NPP (PHN) 13 9/275 1/93 ——I:— 3.04 (0.39, 23.70)
Arnold, 2008 Pregabalin 300-600 mg/d M 14 24/561 1/184 —EI— 7.87 (1.07, 57.78)
Mease, 2008 Pregabalin 300-600 mg/d FM 13 26/558 4/190 -—.'E— 2.21(0.78, 6.26)
Pauer, 2011 Pregabalin 300-600 mg/d FM 14 37/552 4/184 —*— 3.08 (1.11, 8.53)
Siddall, 2006 Pregabalin 150-600 mg/d NPP 12 7/70 2/67 ——:I— 3.35(0.72, 15.55)
Subgroup 129/2675 16/1186 ’ 3.14 (1.88, 5.34)
(1= 0.0%, p = 0.807)
T T T
0.125 1 8 64

Favors Control  Favors Treatment
Abbreviations: Cl=confidence interval; CPP=chronic pelvic pain; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia;
LBP=low back pain; mg=milligrams; mos=months; NPP=Neuropathic pain; PHN=postherpetic neuralgia; wk=weeks

*Newly included since the original 2020 systematic review.
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Figure H-16. Gabapentin/pregabalin harms, dizziness

Time Category Assessment Treatment Control
and Author, Year Drug Name Drug Dose Pain Population  Time (wk)  n/N n/N Risk Ratio (95% Cl)
Short (=3 mos to <6 mos)
Arnold, 2007 Gabapentin 1200-1400 mg/d FM 12 19/75 7/75 —— 2.71(1.21, 6.07)
Atkinson, 2016 Gabapentin 3600 mg/d LBP 12 24/55 14/53 -.-: 1.65 (0.96, 2.84)
Abdelhafeez, 2019* Gabapentin 900-2700 mg/d CPP 24 8/30 1/30 8.00 (1.07, 60.09)
Horne, 2020* Gabapentin 900-2700 mg/d CPP 16 66/122 32/114 .-: 1.93 (1.38, 2.70)
Rauck, 2013 Gabapentin E/Pregabalin 1200-3600/300 mg/d NPP (DPN) 13 42/300 7/120 —.I— 2.40 (1.11, 5.19)
Zhang, 2013 Gabapentin enacarbil 1200-3600 mg/d NPP (PHN) 13 65/276 14/95 Hl- 1.60 (0.94, 2.71)
Sofat, 2017 Pregabalin 150 mg/d OA 12 7/22 0/22 —_— 15.00(0.91, 247.60)
Cardenas, 2013 Pregabalin 150-600 mg/d NPP 16 20/112 6/107 —II— 3.18(1.33,7.62)
Freynhagen, 2005 Pregabalin 150-600 mg/d NPP (DPN/PHN) 12 65/273 3/65 —t—— 5.16 (1.67, 15.90)
Hoffman, 2010 Pregabalin 150-600 mg/d NPP (DPN) 12 55/271 13/135 —.;- 2.11(1.19,3.72)
Kim, 2011 Pregabalin 150-600 mg/d NPP 12 31/110 8/109 + 3.84 (1.85,7.97)
Markman, 2018 Pregabalin 150-600 mg/d NPP 15 40/274 11/265 - 3.52(1.84,6.71)
Simpson, 2010 Pregabalin 150-600 mg/d NPP (DPN) 14 29/151 16/151 —.-:- 1.81(1.03, 3.20)
van Seventer, 2006 Pregabalin 150-600 mg/d NPP (PHN) 13 79/275 9/93 —-— 2.97 (1.55, 5.68)
Arnold, 2019 a Pregabalin 300 mg/d FM 12 65/318 20/318 L o 3.25(2.02, 5.23)
Arnold, 2019 b Pregabalin 300 mg/d FM 12 47/312 23/315 -.;- 2.06 (1.28, 3.31)
Arnold, 2019 ¢ Pregabalin 300 mg/d FM 12 56/319 17/324 -— 3.35(1.99, 5.63)
Smith, 2014 Pregabalin 300 mg/d NPP (DPN) 15 9/98 4/93 —t—— 2.14 (0.68, 6.70)
Zhang, 2021* Pregabalin 300-450 mg/d FM 16 71170 30/164 -.- 2.28 (1.58, 3.30)
Arnold, 2008 Pregabalin 300-600 mg/d FM 14 201/561 14/184 :-.— 4.71 (2.81,7.89)
Mease, 2008 Pregabalin 300-600 mg/d FM 13 228/558  16/190 - 4.85(3.00, 7.84)
Pauer, 2011 Pregabalin 300-600 mg/d FM 14 237/552  28/184 -- 2.82(1.98,4.02)
Satoh, 2011 Pregabalin 300-600 mg/d NPP (DPN) 14 43/179  9/135 - 3.60 (1.82, 7.13)
Tolle, 2008 Pregabalin 300-600 mg/d NPP (DPN) 12 26/299 2/96 [——ll— 4.17 (1.01, 17.26)
Ohta, 2012 Pregabalin 300/450 mg/d FM 15 74/250 15/248 :-.— 4.89 (2.89, 8.28)
Simpson, 2014 Pregabalin 450-600 mg/d NPP 17 25/183 10/192 - 2.62(1.30, 5.31)
Arezzo, 2008 Pregabalin 600 mg/d NPP (DPN) 12 27/82 5/85 il 5.60 (2.27, 13.83)
Siddall, 2006 Pregabalin 150-600 mg/d NPP 12 17/70 6/67 — 2.71(1.14, 6.46)
Subgroup 1676/6297 340/4029 ¢ 2.85 (2.45, 3.34)
(12 = 35.9%, p = 0.027)

I I I

0.125 1 8 64

Favors Control  Favors Treatment

Abbreviations: CI=confidence interval; CPP=chronic pelvic pain; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia;
LBP=low back pain; mg=milligrams; mos=months; NPP=Neuropathic pain; OA=osteoarthritis; PHN=postherpetic neuralgia;
wk=weeks

*Newly included since the original 2020 systematic review.
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Figure H-17. Gabapentin/pregabalin harms, sedation

Time Category Assessment Treatment Control
and Author, Year Drug Name Drug Dose Pain Population Time (wk)  n/N n/N Risk Ratio (95% Cl)
Short (23 mos to <6 mos)
Arnold, 2007 Gabapentin 1200-1400 mg/d FM 12 18/75 3/75 ——— 6.00 (1.84, 19.52)
Atkinson, 2016 Gabapentin 3600 mg/d LBP 12 21/55 11/53 - 1.84 (0.99, 3.43)
Abdelhafeez, 2019* Gabapentin 900-2700 mg/d CPP 24 3/30 1/30 ——Ii— 3.00(0.33, 27.23)
Horne, 2020* Gabapentin 900-2700 mg/d CPP 16 64/124 34/116 .: 1.76 (1.27, 2.45)
Rauck, 2013 Gabapentin E/Pregabalin 1200-3600/300 mg/d NPP (DPN) 13 32/300 5/120 —— 2.56 (1.02, 6.41)
Zhang, 2013 Gabapentin enacarbil  1200-3600 mg/d NPP (PHN) 13 32/276 8/95 —t— 1.38 (0.66, 2.88)
Cardenas, 2013 Pregabalin 150-600 mg/d NPP 16 371112 14/107 -— 2.52 (1.45, 4.40)
Freynhagen, 2005 Pregabalin 150-600 mg/d NPP (DPN/PHN) 12 32/273 0/65 | 15.66 (0.97, 252.40)
Hoffman, 2010 Pregabalin 150-600 mg/d NPP (DPN) 12 50/271 9/135 + 2.77 (1.40, 5.46)
Kim, 2011 Pregabalin 150-600 mg/d NPP 12 24/110 5/109 —:.— 4.76 (1.88, 12.01)
Markman, 2018 Pregabalin 150-600 mg/d NPP 15 6/274 0/265 - 12.57 (0.71, 222.11)
Simpson, 2010 Pregabalin 150-600 mg/d NPP (DPN) 14 35/151 13/151 - 2.69 (1.48, 4.88)
van Seventer, 2006 Pregabalin 150-600 mg/d NPP (PHN) 13 42/275 4/93 + 3.55(1.31, 9.64)
Armold, 2019 a Pregabalin 300 mg/d FM 12 37/318 7/318 +.— 5.29 (2.39, 11.68)
Arnold, 2019 b Pregabalin 300 mg/d FM 12 29/312 10/315 - 2.93 (1.45, 5.90)
Arnold, 2019 ¢ Pregabalin 300 mg/d FM 12 40/319 9/324 -;-.— 4.51(2.23, 9.15)
Smith, 2014 Pregabalin 300 mg/d NPP (DPN) 15 10/98 1/93 :—-— 9.49 (1.24, 72.69)
Zhang, 2021* Pregabalin 300-450 mg/d FM 16 30/170 13/164 —.I— 2.23(1.20,4.12)
Arnold, 2008 Pregabalin 300-600 mg/d FM 14 101/561 7/184 - 4.73 (2.24,10.00)
Mease, 2008 Pregabalin 300-600 mg/d FM 13 136/558 10/190 +.— 4.63 (2.49, 8.61)
Pauer, 2011 Pregabalin 300-600 mg/d FM 14 95/552 11/184 —-— 2.88 (1.58, 5.25)
Satoh, 2011 Pregabalin 300-600 mg/d NPP (DPN) 14 46/179 11/135 - 3.15(1.70, 5.86)
Tolle, 2008 Pregabalin 300-600 mg/d NPP (DPN) 12 17/299 1/96 - ' 5.46 (0.74, 40.48)
Ohta, 2012 Pregabalin 300/450 mg/d FM 15 116/250 45/248 . 2.56 (1.90, 3.44)
Simpson, 2014 Pregabalin 450-600 mg/d NPP 17 13/183 4/192 —II— 3.41(1.13,10.27)
Arezzo, 2008 Pregabalin 600 mg/d NPP (DPN) 12 11/82 5/85 —— 2.28 (0.83, 6.28)
Siddall, 2006 Pregabalin 150-600 mg/d NPP 12 29/70 6/67 +.— 4.63 (2.05, 10.43)
Subgroup 1106/6277 247/4009 ¢ 2.90 (2.47, 3.52)
(12 =23.1%, p = 0.141)
I I I
0.125 1 8 64

Favors Control  Favors Treatment

Abbreviations: CI=confidence interval; CPP=chronic pelvic pain; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia;
LBP=low back pain; mg=milligrams; mos=months; NPP=Neuropathic pain; PHN=postherpetic neuralgia; wk=weeks

*Newly included since the original 2020 systematic review.
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Figure H-18. SNRI harms, SAE

Time Category
and Author, Year

Drug Name

Short (23 mos to <6 mos)

Skljarevski, 2009
Arnold, 2012
Yasuda, 2011
Murakami, 2015
Konno, 2016
Skljarevski, 2010
Gao, 2010
Uchio, 2018
Wang, 2017
Arnold, 2005
Arnold, 2010 a
Skljarevski, 2010b*
Gao, 2015
Raskin, 2005
Wernicke, 2006
Chappell, 2009
Chappell, 2011
Arnold, 2010 b
Clauw, 2008
Branco, 2010
Subgroup
(1=0.0%, p = 0.851)

Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Duloxetine
Milnacipran
Milnacipran
Milnacipran

Drug Dose

20-120 mg/d
30 mg/d
40-60 mg/d
60 mg/d

60 mg/d

60 mg/d

60 mg/d

60 mg/d

60 mg/d
60-120 mg/d
60-120 mg/d
60-120 mg/d
60-120 mg/d
60-120 mg/d
60-120 mg/d
60-120 mg/d
60-120 mg/d
100 mg/d
100-200 mg/d
200 mg/d

Pain Population

LBP

FM

NPP (DPN)
FM

LBP

LBP

NPP (DPN)
OA

OA

FM

FM

LBP

NPP (DPN)
NPP (DPN)
NPP (DPN)
OA

OA

FM

FM

FM

Assessment Treatment Control

time (wk)

13
12
12
14
14
13
12
14
13
12
12
13
12
12
12
13
13
12
15
16

n/N

5/287
0/155
5/171
1/196
4/232
5/198
2/106
1/178
0/199
2/234
1/263
5/115
3/202
6/232
6/226
1711
3/128
8/516
9/795
11/431
78/4975

n/N

3117

1/153
6/167
1197
4/226
0/203
2/109
1176
3/198
0/120
6/267
17121
2/202
4/116

5/108
2/120
2/128
6/509
6/401
11/446
66/4084

i |.M|I.1|J

Risk Ratio (95% Cl)

0.68 (0.17, 2.80)
0.33 (0.01, 8.02)
0.81(0.25, 2.62)
1.01 (0.06, 15.96)
0.97 (0.25, 3.85)
11.28 (0.63, 202.59)
1.03 (0.15, 7.17)
0.99 (0.06, 15.68)
0.14 (0.01,2.73)
2.57 (0.12, 53.20)
0.17 (0.02, 1.40)
5.26 (0.62, 44.35)
1.50 (0.25, 8.88)
0.75 (0.22, 2.61)
0.57 (0.18, 1.84)
0.54 (0.05, 5.88)
1.50 (0.25, 8.83)
1.32 (0.46, 3.76)
0.76 (0.27, 2.11)
1.03 (0.45, 2.36)
0.92 (0.65, 1.29)

0125 1 8 64

Favors Control

Favors Treatment

Abbreviations: Cl=confidence interval; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia; LBP=low back pain;
mg=milligrams; mos=months; NPP=Neuropathic pain; OA=osteoarthritis; SAE=serious adverse event; SNRI=selective serotonin
and norepinephrine reuptake inhibitor; wk=weeks

*Newly included since the original 2020 systematic review.



Figure H-19. SNRI harms, WAE

Time Category Assessment Treatment Control Risk Ratio
and Author, Year Drug Name Drug Dose Pain Population Time (wk)  n/N n/N (95% Cl)
Short (23 mos to <6 mos)
Arnold, 2004 Duloxetine 120 mg/d FM 12 18/104 11/103 L —— 1.62 (0.81, 3.26)
Skljarevski, 2009 Duloxetine 20-120 mg/d LBP 13 53/287 101117 —|.— 2.16 (1.14,4.10)
Goldstein, 2005 Duloxetine 20-120 mg/d NPP (DPN) 12 42/342  6/115 ] 2.35 (1.03, 5.39)
Arnold, 2012 Duloxetine 30 mg/d FM 12 14/155 9/153 ——IJI— 1.54 (0.69, 3.44)
Sofat, 2017 Duloxetine 30 mg/d OA 12 4/21 1/22 ———— 4.19 (0.51, 34.50)
Yasuda, 2011 Duloxetine 40-60 mg/d NPP (DPN) 12 21171 9/167 :' 2.28(1.08, 4.83)
Murakami, 2015 Duloxetine 60 mg/d FM 14 14/196 15/197 . | 0.94 (0.47, 1.89)
Konno, 2016 Duloxetine 60 mg/d LBP 14 16/232 8/226 -+ 1.95 (0.85, 4.46)
Skljarevski, 2010 Duloxetine 60 mg/d LBP 13 30/198 11/203 el 2.80 (1.44,5.42)
Gao, 2010 Duloxetine 60 mg/d NPP (DPN) 12 15/106 4/109 :—I— 3.86 (1.32, 11.24)
Uchio, 2018 Duloxetine 60 mg/d OA 14 111178 2/176 e 5.44 (1.22,24.18)
Wang, 2017 Duloxetine 60 mg/d OA 13 20/205 10/202 + 1.97 (0.95, 4.10)
Arnold, 2005 Duloxetine 60-120 mg/d FM 12 52/234 14/120 —l— 1.90 (1.10, 3.29)
Arnold, 2010 a Duloxetine 60-120 mg/d FM 12 41/263 24/267 —— 1.73 (1.08, 2.79)
Skljarevski, 2010b* Duloxetine 60-120 mg/d LBP 13 16/115 7121 e ] 2.40 (1.03, 5.63)
Gao, 2015 Duloxetine 60-120 mg/d NPP (DPN) 12 17/202 8/202 —— 2.13(0.94, 4.81)
Raskin, 2005 Duloxetine 60-120 mg/d NPP (DPN) 12 19/232 3/116 ——— 3.17 (0.96, 10.48)
Wernicke, 2006 Duloxetine 60-120 mg/d NPP (DPN) 12 37/226 8/108 + 2.21(1.07, 4.58)
Abou-Raya, 2012 Duloxetine 60-120 mg/d OA 13 9/144 6/144 —lli— 1.50 (0.55, 4.11)
Chappell, 2009 Duloxetine 60-120 mg/d OA 13 15/111 7/120 —:'— 2.32(0.98, 5.47)
Chappell, 2011 Duloxetine 60-120 mg/d OA 13 24/128 7/128 e 3.43 (1.53,7.67)
Arnold, 2010 b Milnacipran 100 mg/d FM 12 92/516 71/509 | : 1.28 (0.96, 1.70)
Clauw, 2008 Milnacipran 100-200 mg/d FM 15 172/802  38/405 - 2.29 (1.64,3.18)
Branco, 2010 Milnacipran 200 mg/d FM 16 96/435 44/449 -- 2.25(1.62, 3.14)
Vitton, 2004 Milnacipran 200 mg/d FM 12 17/97 1/28 - 4.91(0.68, 35.28)
Subgroup 865/5700 334/4507 ’ 2.00 (1.72, 2.35)
(1=17.7%, p = 0.408)
I
0.125 1 8

Favors Control

Favors Treatment

Abbreviations: CI=confidence interval; d=day; DPN=diabetic painful neuropathy; FM=fibromyalgia; LBP=low back pain;
mg=milligrams; mos=months; NPP=Neuropathic pain; OA=osteoarthritis; SNRI=selective serotonin and norepinephrine
reuptake inhibitor; WAE=withdrawal due to adverse event; wk=weeks

*Newly included since the original 2020 systematic review.
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Figure H-20. NSAID harms, SAE

Time Category and Assessment Treatment Control Risk Ratio
Author, Year Drug Name Drug Dose Pain Population Time (wk) n/N n/N (95% CI)
Short (23 mos to <6 mos)
Conaghan, 2013 Celecoxib 100 mg/d OA (knee) 12 4/233 1227 —_— 3.90 (0.44, 34.60)
Bingham, 2007 P1 Celecoxib 200 mg/d OA (knee/hip) 12 8/241 3127 — e 1.41(0.38, 5.20)
Bingham, 2007 P2 Celecoxib 200 mg/d OA (knee/hip) 12 3/247 5117 —— 0.28 (0.07, 1.17)
Fleischmann, 2006 Celecoxib 200 mg/d OA (knee) 13 3/462 2/231 —_— 0.75 (0.13, 4.46)
Hochberg, 2011 S$307 Celecoxib 200 mg/d OA (knee) 12 5/243 0/124 —_—t—t———————  5.64 (0.31, 101.10)
Hochberg, 2011 S309 Celecoxib 200 mg/d OA (knee) 12 3/245 11122 —_— 1.49 (0.16, 14.21)
Lehmann, 2005 Celecoxib 200 mg/d OA (knee) 13 6/420 71424 —— 0.87 (0.29, 2.55)
Schnitzer, 2011a Celecoxib 200 mg/d OA (hip) 13 4/419 9/416 —_— 0.44 (0.14, 1.42)
Sheldon, 2005 Celecoxib 200 mg/d OA (knee) 13 3/393 6/382 ——— 0.49 (0.12, 1.93)
Tannenbaum, 2004 Celecoxib 200 mg/d OA (knee) 13 14/481 8/243 0.88 (0.38, 2.08)
Bensen, 1999 Celecoxib/Naproxen 100-400 mg/d/1000mg/d OA (knee) 12 13/800 41204 0.83(0.27, 2.51)
Simon, 1999 Celecoxib/Naproxen 100-400 mg/d/1000mg/d RA/AS - RA 12 17/918 5/231 0.86 (0.32, 2.29)
Barkhuizen, 2006 Celecoxib/Naproxen 200-400 mg/d/1000mg/d RA/AS - AS 12 5/455 2/156 —— e 0.86 (0.17, 4.37)
Gibofsky, 2014 Diclofenac 70 - 105 mg/d OA (knee/hip) 12 7/202 2/103 e m ] 1.78 (0.38, 8.44)
Puopolo, 2007 Ibuprofen 2400 mg/d OA (knee/hip) 12 5/213 11111 ——— 2.61(0.31, 22.03)
Wiesenhutter, 2005 Ibuprofen 2400 mg/d OA (knee/hip) 12 3/210 1/104 — 1.49 (0.16, 14.11)
Furst, 2002 Meloxicam/Diclofenac 7.5 - 22.5 mg/d/150 mg/d RA/AS - RA 12 12/717 477 —— 0.74 (0.24, 2.27)
Baerwald, 2010 Naproxen 1000 mg/d OA (hip) 13 4/156 5/331 —_—— 1.70 (0.46, 6.23)
Katz, 2011* Naproxen 1000 mg/d LBP 12 2/88 0/41 ————— 2.36 (0.12, 48.07)
Kivitz, 2013* Naproxen 1000 mg/d LBP 16 5/295 5/230 ——— 0.78 (0.23, 2.66)
Leung, 2002 Naproxen 1000 mg/d OA (knee/hip) 12 7/221 0/56 —_— e 3.85(0.22, 66.44)
Schnitzer, 2010 Naproxen 1000 mg/d OA (knee) 13 3/227 5/221 ——— 0.58 (0.14, 2.42)
Collantes, 2002 Naproxen 1000 mg/d RA/AS - RA 12 3/181 3/357 —_— 1.97 (0.40, 9.67)
Hawkey, 2003 Naproxen 1000 mg/d RA/AS - RA 12 9/220 6/221 —— 1.51(0.55, 4.16)
Matsumoto, 2002 Naproxen 1000 mg/d RA/AS - RA 12 1170 2/323 —— 0.95 (0.09, 10.40)
Subgroup 149/8457 87/5279 0 0.96 (0.73, 1.27)
(1?=0.0%, p = 0.913)

I I I

0.125

8 64

Favors Control Favors Treatment

Abbreviations: AS=ankylosing spondylitis; CI=confidence interval; d=day; LBP=low back pain; mg=milligrams; mos=months;
NSAID=non-steroidal anti-inflammatory drugs; OA=osteoarthritis; RA=rheumatoid arthritis; SAE=serious adverse event;
wk=weeks

*Newly included since the original 2020 systematic review.
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Figure H-21. NSAID harms, WAE

Time Category and Assessment Treatment  Control Risk Ratio
Author, Year Drug Name Drug Dose Pain Population Time (wk)  n/N n/N (95% CI)
Short (23 mos to <6 mos)
Conaghan, 2013 Celecoxib 100 mg/d OA (knee) 12 13/235 13/228 —t 0.97 (0.46, 2.05)
Bingham, 2007 P1 Celecoxib 200 mg/d OA (knee/hip) 12 13/241 6/127 —_— 1.14 (0.44, 2.93)
Bingham, 2007 P2 Celecoxib 200 mg/d OA (kneethip) 12 9/247 12/117 et | | 0.36 (0.15, 0.82)
Clegg, 2006 Celecoxib 200 mg/d OA (knee) 24 7/318 11/313 —_— 0.63 (0.25, 1.59)
DeLemos, 2011 Celecoxib 200 mg/d OA (knee/hip) 12 20/203 15/202 —— 1.33(0.70, 2.52)
Fleischmann, 2006 Celecoxib 200 mg/d OA (knee) 13 33/446 17/232 —r 1.01(0.57, 1.77)
Hochberg, 2011 $307  Celecoxib 200 mg/d OA (knee) 12 16/247 7/124 —— 1.15 (0.48, 2.72)
Hochberg, 2011 S309  Celecoxib 200 mg/d OA (knee) 12 221247 22/247 —ry— 1.00 (0.57, 1.76)
Lehmann, 2005 Celecoxib 200 mg/d OA (knee) 13 23/420 171424 - 1.37 (0.74, 2.52)
Schnitzer, 2011a Celecoxib 200 mg/d OA (hip) 13 22/419 18/416 —r— 1.21(0.66, 2.23)
Sheldon, 2005 Celecoxib 200 mg/d OA (knee) 13 16/393 24/382 —— 0.65 (0.35, 1.20)
Tannenbaum, 2004 Celecoxib 200 mg/d OA (knee) 13 47/481 21/243 —r— 1.13(0.69, 1.85)
Bensen, 1999 Celecoxib/Naproxen  100-400 mg/d/1000mg/d  OA (knee) 12 88/800 16/204 — 1.40 (0.84, 2.34)
Kivitz, 2001 Celecoxib/Naproxen ~ 100-400 mg/d/1000mg/d  OA (hip) 12 98/843 16/218 rr— 1.58 (0.95, 2.63)
Simon, 1999 Celecoxib/Naproxen ~ 100-400 mg/d/1000mg/d ~ RA/AS - RA 12 23/918 5/231 —— 1.16 (0.44, 3.01)
Barkhuizen, 2006 Celecoxib/Naproxen ~ 200-400 mg/d/1000mg/d  RA/AS - AS 12 21/455 11/156 — 0.65(0.32, 1.33)
Simon, 2009 Diclofenac 100 mg/d OA (knee) 12 19/151 18/157 —— 1.10 (0.60, 2.01)
Case, 2003 Diclofenac 150 mg/d OA (knee) 12 3/25 0/28 —————— 7 81 (0.42, 144.12)
Gibofsky, 2014 Diclofenac 70 - 105 mg/d OA (kneethip) 12 21/202 4/103 —— 2.68 (0.94, 7.59)
Sikes, 2002 Diclofenac/lbuprofen 150 mg/d/2400mg/d OA 12 61/419 15/210 e 2.04 (1.19, 3.50)
Hawkey, 2000 Ibuprofen 2400 mg/d OA 12 19/193 7/194 e 2.73(1.17,6.34)
Laine, 2004 Ibuprofen 2400 mg/d OA 12 31/400 16/410 Cmd 1.99 (1.10, 3.57)
Puopolo, 2007 Ibuprofen 2400 mg/d OA (knee/hip) 12 21/213 711 —— 1.56 (0.69, 3.56)
Wiesenhutter, 2005 Ibuprofen 2400 mg/d OA (knee/hip) 12 24/210 6/104 L 1.98 (0.84, 4.70)
Altman, 2015 Meloxicam 5-10 mg/d OA (kneethip) 12 6/269 6/134 ——l 0.50 (0.16, 1.52)
‘Yocum, 2000 Meloxicam/Diclofenac  3.75 - 15 mg/d/100 mg/d  OA (knee/hip) 12 61/774 6/157 —— 2.06 (0.91, 4.69)
Furst, 2002 Meloxicam/Diclofenac 7.5 - 22.5 mg/d/150 mg/d  RAJAS - RA 12 67/717 14177 —— 1.18 (0.68, 2.05)
Baerwald, 2010 Naproxen 1000 mg/d OA (hip) 13 14/156 19/331 o 1.56 (0.81, 3.04)
Katz, 2011* Naproxen 1000 mg/d LBP 12 3/88 2/41 ——— 0.70 (0.12, 4.02)
Kivitz, 2002 Naproxen 1000 mg/d OA (knee) 12 26/204 17/205 -—:l— 1.54 (0.86, 2.74)
Kivitz, 2013* Naproxen 1000 mg/d LBP 16 10/295 14/230 —— 0.56 (0.25, 1.23)
Leung, 2002 Naproxen 1000 mg/d OA (knee/hip) 12 24/221 6/56 1.01 (0.44, 2.36)
Makarowski, 2002 Naproxen 1000 mg/d OA (hip) 12 15/118 71118 2.14 (0.91, 5.06)
Schnitzer, 2010 Naproxen 1000 mg/d OA (knee) 13 17/227 15/221 —— 1.10 (0.57, 2.15)
Collantes, 2002 Naproxen 1000 mg/d RA/AS - RA 12 5/181 6/357 —— 1.64 (0.51,5.31)
Fattahi, 2018 Naproxen 1000 mg/d RA/AS - RA 12 3/28 0727 ———————6.76 (0.37, 124.98)
Hawkey, 2003 Naproxen 1000 mg/d RA/AS - RA 12 22/220 9/221 T——— 2.46 (1.16,5.21)
Matsumoto, 2002 Naproxen 1000 mg/d RA/AS - RA 12 9170 11/323 —— 1.55 (0.66, 3.68)
Nazeri, 2019 Naproxen 1000 mg/d RA/AS - AS 12 3/25 0/25 ———— 7.00 (0.38, 128.87)
Hunt, 2003 Naproxen 1000 mg/d Mixed 12 25/244 15/247 1.69 (0.91, 3.12)
Subgroup 980/12663 451/8051 : 1.27 (1.11, 1.46)
(12=18.2%, p = 0.058)

I I I

0.125 1 8 64

Favors Control Favors Treatment

Abbreviations: AS=ankylosing spondylitis; CI=confidence interval; d=day; LBP=low back pain; mg=milligrams; mos=months;
NSAID=non-steroidal anti-inflammatory drugs; OA=osteoarthritis; RA=Rheumatoid arthritis; WAE=withdrawal due to adverse
event; wk=weeks

*Newly included since the original 2020 systematic review.
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Table I-1. Strength of evidence and key findings for new evidence*

Appendix |. Strength of Evidence Table

Number of
Type of Pain; Studies Study Main Findings
Comparison Outcome Duration | (n Participants) | Quality™ | Directness | Consistency | Precision Effect Size (95% ClI) SOE
Neuropathic pain| Pain Short 3 (825) Fair Direct Consistent Imprecise | No effect (NRS) Low
Cannabis vs. Improvement Cannabis vs. placebo
placebo (Continuous) Effect less than -0.2 points
improvement in all studies
Pain Short 2 (585) Fair Direct Consistent Imprecise | Small effect (230%) Low
Responset Cannabis vs. placebo: 40.3% vs.
(Dichotomous) 33.2%; RR 1.30 (0.88 to 1.94),
12=59%
Pain Responset [Short 2 (585) Fair Direct Consistent Imprecise | No effect (BPI) Low
(Dichotomous) Cannabis vs. placebo
p=0.18, p=0.56
Neuropathic pain [Pain Short 3 (449) Fair Direct Inconsistent Precise Small effect Low
Gabapentin/ Improvement Gabapentin/pregabalin vs.
pregabalin vs.  |(Continuous) duloxetine; MD 0.22 (-0.56 to
duloxetine 0.93) 1°=78%
Fibromyalgia Pain Short 9 (5,081) Fair Direct Consistent Precise Small effect (0-10 scale) Moderate
Pregabalin vs.  [Improvement MD -0.59 (-0.75 to -0.43), 1>=26%
placebo (Continuous)
Pain Responset [Short 9 (5,020) Fair Direct Consistent Precise Small effect (230%) Moderate
(Dichotomous) 41.3% vs. 32.1%; RR 1.31 (1.21
to 1.43), 1>=0%
Function Short 9 (5,074) Fair Direct Consistent Precise Small effect (FIQ 0-80 or 0-100) Moderate
SMD -0.21 (-0.28 to -0.15), I’=0%
Osteoarthritis Pain Short 7 (1,636) Good Direct Consistent Precise Small effect (0 to10 scale) High
Duloxetine vs.  |[Improvement MD -0.77 (-1.01 to -0.58), 1>=12%
placebo (Continuous)
Low back pain  |Pain Short 4 (1,462) Fair Direct Consistent Precise Small effect (BPI Pain Scale) Moderate
Duloxetine vs.  [Improvement MD -0.54 (-0.76 to -0.34), 1>=0%
placebo (Continuous)
Pain Responset [Short 4 (1,451) Fair Direct Consistent Imprecise | Small effect Low
(Dichotomous) RR 1.26 (1.13 to 1.39), I>=0%
Function Short 4 (1,437) Fair Direct Consistent Precise No effect (BPI Interference Scale) | Moderate
MD -0.42 (-0.77 to -0.14), 1>=36%




Number of
Type of Pain; Studies Study Main Findings
Comparison Outcome Duration | (n Participants) | Quality? | Directness | Consistency | Precision Effect Size (95% CI) SOE
Low back pain  |Pain Short 2 (654) Fair Direct Inconsistent Imprecise | Naproxen vs. placebo Insufficient
NSAIDs vs. Improvement (p=0.037, p=0.277)
placebo (Continuous)
Pain Responset [Short 2 (654) Fair Direct Consistent Imprecise | Naproxen vs. placebo Insufficient
(Dichotomous) (p=0.009, p=0.369)
Function Short 2 (654) Fair Direct Consistent Imprecise | Naproxen vs. placebo Insufficient
(p=0.405, p=0.305)
Inflammatory Pain Short 4 (1,203) Fair Direct Consistent Precise No effect (0-10 scale) Moderate
arthritis Improvement Diclofenac 100/150 mg/day vs.
Diclofenac vs.  |(Continuous) celecoxib 400 mg/day: MD -0.07
celecoxib (-0.63 to 0.42), 1>=48%
Function Short 4 (1,198) Fair Direct Consistent Precise No effect (MHAQ; BASFI) Moderate
Diclofenac 100/150 mg/d vs.
celecoxib 400 mg/d: SMD -0.00
(-0.12 t0 0.13), I>=0%
Pregabalin/ SAE Short 21 (8,622) Fair Direct Consistent Imprecise | No effect Low
Gabapentin vs. 2.3% vs. 2.7%; RR 0.94 (0.63 to
Placebo 1.40), 1?=21%
\WAE Short 28 (10,148) Fair Direct Consistent Precise Moderate effect Moderate
14.4% vs. 7.0%; RR 1.74, (1.51 to
2.02), I>=3%
Blurred Vision  [Short 13 (5,350) Fair Direct Consistent Imprecise | Large effect Low
6.3% vs. 2.0%; RR 3.35 (2.09 to
6.07), 1°=30%
Cognitive Effects [Short 9(3,861) Fair Direct Consistent Imprecise | Large effect
4.8% vs. 1.3%; RR 3.14 (1.88 to Low
5.34), 1>=0%
Dizziness Short 28 (10,326) Fair Direct Consistent Precise Large effect Moderate
26.6% vs. 8.4%; RR 2.85 (2.43 to
3.34, 1=36%
Sedation Short 27 (10,286) Fair Direct Consistent Precise Large effect Moderate
17.6% vs. 6.2%; RR 2.90 (2.47 to
3.52), 1>=23%
Capsaicin vs. WAE Short 3 (1,075) Good Direct Consistent Imprecise | Large effect Moderate
placebo 0.96% vs. 0.22%; RR 2.20 (0.37
to 12.91), 1°=8%




Type of Pain;
Comparison

Outcome

Duration

Number of
Studies
(n Participants)

Study
Quality™

Directness

Consistency

Precision

Main Findings
Effect Size (95% ClI)

SOE

Cannabis (THC
2.7m/microL +
CBD
2.5gm/microlL)
\vs. placebo

SAE

Short

2 (585)

Fair

Direct

Consistent

Imprecise

No effect
10.5% vs. 6.9%; RR 1.54 (0.90 to
2.64), 12=0%

Low

WAE

Short

2 (585)

Fair

Direct

Consistent

Imprecise

Large effect
12.9% vs. 5.5%; RR 2.25 (1.16 to
4.39), 1>=27%

Low

Dizziness

Short

2 (585)

Fair

Direct

Consistent

Imprecise

Large effect
28.5% vs. 6.2%; RR 4.48 (2.77 to
7.22), 1’=0%

Low

Nausea

Short

2 (585)

Fair

Direct

Consistent

Imprecise

Large effect
11.9% vs. 5.5%; RR 2.11 (1.20 to
3.72), I’=0%

Low

Sedation

Short

2 (585)

Fair

Direct

Consistent

Imprecise

Large effect
6.8% vs. 1.0%; RR 5.84 (1.90 to
17.92), 1°=0%

Low

ISNRIs vs.
Placebo

SAE

Short

20 (9,059)

Fair

Direct

Consistent

Imprecise

No effect
1.6% vs. 2.6%; RR 0.92 (0.65 to
1.29), 1>=0%

Low

WAE

Short

25 (10,207)

Fair

Direct

Consistent

Precise

Moderate effect
15.2% vs. 7.4%; RR 2.00 (1.72 to
2.35), 12=18%

Moderate

NSAIDs vs.
Placebo

SAE

Short

25 (13,736)

Fair

Direct

Consistent

Imprecise

No effect
1.8% vs. 1.6%; RR 0.96 (0.73 to
1.27), 1>=0%

Low

WAE

Short

40 (20,714)

Fair

Direct

Consistent

Precise

Small effect
7.7% vs, 5.6%; RR 1.27 (1.11 to
1.46), >=18%

Moderate

Abbreviations: BASFI=Bath Ankylosing Spondylitis Functional Index; BPI=Brief Pain Inventory; CBD=cannabidiol; CI=confidence interval; MD=mean difference;

mHAQ=modified Health Assessment Questionnaire; NRS=numeric rating scale; RR=risk ratio; SAE=serious adverse events; SMD=standard mean difference; SOE=strength of

evidence; THC=delta tetrahydrocannabinol; WAE=withdrawals due to adverse events

* Reporting bias was undetected or unknown for all Key Questions/outcomes
fStudy Quality: poor-quality studies not synthesized, however none of the studies identified for the surveillance were rated poor-quality.

fPain Response main findings, percentages represent threshold for Pain Response




	Systematic Review on Nonopioid Pharmacologic Treatments for Chronic 
	Pain: Surveillance Report 3
	Authors
	Acknowledgments
	Disclaimers
	Afterword



