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An Updated Systematic Review and Meta-analysis
of Duloxetine for Knee Osteoarthritis Pain

Bo Chen, MD, PhD, Jingrui Duan, MD, Shengyue Wen, MD,
Jian Pang MD, PhD, Min Zhang MD, Hongsheng Zhan MD, PhD,
and Yuxin Zheng MD

Objective: We conducted the updated systematic review and meta-
analysis of the best available quantitative and qualitative evidence
to evaluate the effects and safety of duloxetine for the treatment of
knee osteoarthritis (OA) pain.

Methods: A comprehensive literature search used 3 English and 4
Chinese biomedical databases from inception through July 10, 2020.
We included randomized controlled trials of duloxetine with inter-
vention duration of 2 weeks or longer for knee OA. The primary
outcome was pain intensity measured by Brief Pain Inventory and
the Western Ontario and McMaster Universities Osteoarthritis
Index (WOMAC) pain subscale. Secondary outcome measurements
included 36-Item Short Form Health Survey, Patient’s Global
Impression of Improvement, Clinical Global Impressions of
Severity, and adverse events (AEs). The quality of all included
studies was evaluated using the Cochrane risk-of-bias criteria. The
review was registered in the PROSPERO (CRD 42020194072).

Results: Six studies totaling 2059 patients met the eligibility criteria.
Duloxetine had significant reductions in Brief Pain Inventory
24 hours average pain (mean difference [MD]=-0.74; 95% con-
fidence interval [CI], —=0.92 to —0.57; P < 0.00001; I?=13%; 5 trials;
1695 patients); patient general activity (MD =—0.76; 95% CI, —0.96
to —0.56; P<0.00001; >=0%; 5 trials; 1694 patients) WOMAC
physical function subscale (MD =—4.22; 95% CI, —5.14 to —3.30;
P <0.00001; P=26%; 5 trials; 1986 patients); Patient’s Global
Impression of Improvement (MD =—0.48; 95% CI, —0.58 to —0.37;
P <0.00001; >=29%; 5 trials; 1741 patients); and Clinical Global
Impressions of Severity (MD=-0.34; 95% CI, —0.44 to —0.24;
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P <0.00001; 7 =0%; 4 trials; 1178 patients) compared with placebo
control. However, no difference on WOMAC pain subscale
(standard mean difference = —1.68; 95% CI, —3.45 to 0.08; P=0.06;
P2 =100%; 3 trials; 1104 patients) and in serious AEs (risk ratio=
0.92; 95% CI, 0.40-2.11; P=0.84; >=0%; 5 trials; 1762 patients)
between duloxetine and placebo. Furthermore, duloxetine failed to
show superior effects for improving the life quality and demon-
strated more treatment-emergent AEs.

Conclusion: Duloxetine may be an effective treatment option for
knee OA patients but further rigorously designed and well-
controlled randomized trials are warranted.
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Knee pain is a common symptom in patients with knee
osteoarthritis (OA),1:2 which is a major age-related
public health problem and a leading cause of long-term
disability and reduced quality of life.3> There are no
effective disease-modifying remedies available to treat
knee OAS and the underlying mechanisms of knee OA still
remain unknown.” Current guidelines of knee OA man-
agement recommend a comprehensive combination of
educational, physical, behavioral, psychosocial, mind-
body, and pharmacologic interventions, but the avail-
ability, accessibility, and affordability vary of these
interventions.® Nonsteroidal anti-inflammatory drugs and
acetaminophen are used to treat the OA but could increase
the risk of side effects after the long-term utilization.®-!? In
addition, depressed symptoms are reportedly associ-
ated with knee OA, especially among the geriatric
community! 12 and in Asian Americans.!? Some studies
revealed depression is prevalent among patients with
chronic pain due to OA.1*15 However, the latest guidelines
indicated that no interventions were strongly recom-
mended for use in patients who have concomitant OA and
depression.16 Therefore, other new safe and efficient
therapeutic approaches are required that have been vali-
dated by clinical experience. As understanding of the
pathophysiology of OA pain has progressed, it has become
apparent that much of the refractory pain associated with
OA may be of neurogenic origin or may be responsive to
neutralizing specific neurotransmitters.!’-'® Consequently,
the centrally acting serotonin and norepinephrine reuptake
inhibitor, duloxetine, was approved for the treatment of
musculoskeletal pain, including OA.1%-20

Duloxetine is a selective, relatively balanced serotonin
and norepinephrine reuptake inhibitor with antidepressant,
central pain inhibitory, and anxiolytic activities that has
shown efficacy in the treatment of chronic pain conditions
such as peripheral neuropathic pain, fibromyalgia, low back
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pain, and knee OA pain.2!"2* Research on duloxetine for
knee OA has been growing, some systematic reviews were
conducted to establish the association of duloxetine with
knee OA pain,>27 but none arrived at a definitive con-
clusion. In addition, more clinical trials of duloxetine and
related therapies published in recent years were not included
in previous systematic reviews.

In light of the growing number of clinical researches of
duloxetine use for knee OA pain and the ensuing need for
critical evaluation, we conducted the updated meta-analysis
of all available data to determine the efficacy of duloxetine
for pain relief in patients with knee OA to better inform
future research and clinical practice.

METHODS
This meta-analysis is reported according to the Pre-
ferred Reporting Items for Systematic Reviews and Meta-
Analyses statement guidelines.® The review was registered
in the PROSPERO 2020 (registration number: CRD
42020194072).%

Search Strategy

We conducted a comprehensive literature search on 3
English and 4 Chinese biomedical databases from inception
through July 10, 2020. These databases included PubMed,
the Cochrane Library, Springer, the Chinese National
Knowledge Infrastructure, Chongqing VIP information,
Wanfang, and the Chinese Biomedical Databases. In addi-
tion, ClinicalTrials.gov and the reference lists of previously
published reviews related to duloxetine and knee OA were
also screened for eligible clinical trials. The search terms

used duloxetine, cymbalta, knee pain, knee osteoarthritis,
randomized controlled trial (RCT), and clinical trial.

Eligibility Criteria and Study Selection

We included RCTs that compared duloxetine with
nonduloxetine intervention, usual care, or placebo in adults
with knee pain. To be eligible for this study, each trial was
required to have at least 2 weeks of duloxetine interventions
with > 10 patients in each group, and report original data.
There was no language restriction in the literature search.
We excluded review articles and case reports.

Two authors independently screened all potential eli-
gible studies. Titles and abstracts were first screened to
exclude irrelevant citations. Full texts of all articles of
potentially relevant abstracts were retrieved and screened
according to the study eligibility criteria. Disagreements
were resolved by consensus or discussion with a third
author. The diagnostic criterion derived from the American
College of Rheumatology (Table 1).3°

Primary outcomes concerned the pain intensity of knee
joint as measured by validated instruments including Brief
Pain Inventory Severity (BPI-S)*” and the Western Ontario
and McMaster Universities Osteoarthritis Index (WOMAC)3®
pain subscale in this study. The interference of pain was also
evaluated by Brief Pain Inventory-Interference (BPI-I).3’
Secondary outcomes were quality of life, measured on the
36-Item Short Form Health Survey (SF-36)% scale, illness
severity and patient’s global impression measured by Patient’s
Global Impression of Improvement (PGI-* and Clinical
Global Impressions of Severity (CGI-S),* and adverse events
(AEs).

TABLE 1. Characteristics of the Included Randomized Controlled Trials

Sample Size (Male/

Diagnostic Female); Duration of Control
References Location Age (y) Criteria OA (y) Treatment Group Group Main Outcome
Chappell  USA T: ACR OA  T: 111 (41/70), 6.9 £8.4 Duloxetine 60/ Placebo BPI-S; BPI-I; WOMAC;
et al?® 62.1+9.5 criteria  C: 120 (39/81),7.1+7.2 120 mg/d for 13 wk CGI-S; SF-36; EQ-5D;
C: TEAEs; SAEs
62.5%£9.3
Chappell USA T: ACR OA  T: 128 (39/89), 6.2+5.9 Duloxetine 60/ Placebo BPI-S; BPI-I; WOMAC;
et al?! 63.2+8.8 criteria C: 128 (21/107), 120 mg/d for 13 wk CGI-S; SF-36; TEAEs; SAEs
C: 5.6%6.2
61.9+9.2
Frakes USA T: ACR OA  T: 264 (112/152), Duloxetine 60/ Placebo BPI-S; BPI-I; WOMAC;
et al3? 61.6+9.2  criteria 9.8+£8.9 120 mg/d +NSAID +NSAID TEAEs; SAEs
C: C: 260 (113/147), +PPI for 8 wk +PPI
60.3£9.2 9.2+89
Abou- Egypt T: ACR OA  T: 144 (23/121), Duloxetine 60 mg/d Placebo WOMAC
Raya 68.9+6.2  criteria 5749 for 16 wk
et al® C: C: 144 (24/120),
68.5%5.8 5.6%4.5
Wang China T: ACR OA  T: 205 (45/160), Duloxetine 60 mg/d Placebo BPI-S; BPI-I; WOMAC;
et al®* 61.2+8.2  criteria 29+4.4 for 13 wk CGI-S; PGI-I; TEAEs; SAEs
C: C: 202 (51/151),
59.8+84 2.7+4.2
Uchio Japan T: ACR OA  T: 177 (35/142), Duloxetine 20-60 mg/  Placebo  BPI-S; BPI-I; CGI-S; PGI-I;
et al’’ 65.5+8.0 criteria 40+42 d for 14 wk EQ-5D; SF-36; TEAEsS;
C: C: 176 (44/132), SAEs
66.4+8.4 45%+43

ACR indicates American College of Rheumatology; BPI, Brief Pain Inventory; BPI-I, Brief Pain Inventory-Interference; BPI-S, Brief Pain Inventory-
Severity; C, control group; CGI-S, Clinical Global Impressions of Severity; EQ-5D, European Quality of Life Questionnairee5 Dimension; NSAID, nonsteroidal
anti-inflammatory drug; OA, osteoarthritis; PGI-I, Patient’s Global Impression of Improvement; PPI, proton pump inhibitor; SAEs, serious adverse events; SF-
36, 36-Item Short-Form Health Status Survey; T, treatment group; TEAEs, treatment-emergent adverse events; WOMAC, Western Ontario and McMaster
Universities Osteoarthritis Index.
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Data Collection and Quality Assessment

We extracted the data from included studies using a
predesigned data extraction table, including publication
information, origin of study, study setting, time frame of
study, age, sex, definition of knee OA, detailed information
of interventions and controls, outcome measures, and main
conclusion. The accuracy of the data extraction was verified
by another author (Table 1).

We assessed the risk of bias for each study using the
items in Cochrane Collaboration’s tool for assessing quality
in randomized trials,*! which covered the following items:
selection bias included random sequence generation and
allocation concealment, blinding of participants, personnel,
and outcome assessment, incomplete outcome data, selec-
tive reporting, and other potential bias. Two authors inde-
pendently evaluated the methodological quality of the
included studies using the risk-of-bias tools. Disagreements
were resolved by the third author through discussion.

Data Synthesis and Statistical Analysis

We qualitatively synthesized all included studies in
summary Table 1. Included studies on pain were synthesized
based on the BPI-S and the WOMAC pain subscale sepa-
rately. The BPT? is a self-reported scale that measures the
severity of pain and the interference of pain on function.
Severity of pain is assessed with 4 questions: patients assign
scores to characterize their worst pain, least pain, and
average pain in the previous 24 hours and pain right now.
Pain ratings range from 0 (no pain) to 10 (pain as severe as
you can imagine). There are 7 questions assessing the
interference of pain in the past 24 hours on patient general
activity, mood, walking ability, normal work, relations with

other people, sleep, and enjoyment of life. The interference
ratings range from 0 (does not interfere) to 10 (completely
interferes), and a mean across the interference items is
derived as a summary interference measure. The
WOMAC? scale is designed to assess pain, stiffness, and
physical function in patients with OA of the knee or hip. It
consists of 24 questions: 5 on pain, 2 on stiffness, and 17 on
physical function. Higher scores on the WOMAC indicate
worst pain, stiffness, and functional limitations.

Other measures included the PGI-I and CGI-S* to
assess the patient’s global impression and the SF-36 to observe
the life quality of patients. The safety of duloxetine versus
placebo were assessed during the treatment phase of the study
and were based on the incidence rate of treatment-emergent
adverse events (TEAEs) and serious adverse events (SAEs).

We used RevMan V.5.3 software (The Cochrane Col-
laboration, Oxford, England, available online at www.
cochrane.com) to perform the meta-analysis of the outcome
data.*? Statistical heterogeneity across included studies was
estimated using the Cochran Q statistic (considered sig-
nificant when the P<0.10) and quantified the extent of
heterogeneity with the /% index.*> Continuous outcomes,
such as pain (measured by BPI or WOMAC pain subscale)
and quality of life (measured by SF-36 scale), were expressed
as mean difference (MD) with a 95% confidence interval
(CI). Other forms of continuous data were converted into
MD values. Dichotomous data, such as AEs, were expressed
as risk ratio (RR) with a 95% CI. Other binary data were
converted into an RR value. The fixed-effect model was
used if 2 <50% and the random-effect model was used if I
> 50%. All reported P values were 2 sided and a P value
<0.05 was considered to be statistically significant.

Records identified through
database searching
(n=2455)

Additional records identified
through other sources
Registry at ClinicalTrials.gov
(n=18)

Records screened
(n=2473)

Records excluded (n=2341)
- Irrelevant knee osteoarthritis (n=562)

Full-text articles screened
(n=132)

pd

- Case reports (n=129)
- Reviews or commentaries (n=315)

- Duplicate publications (n=1335)

Reasons for Exclusion (n=126)

- Not randomized or no control group (n=113)

Y

A4

- Low quality and insufficient data (n=13)

Studies meeting inclusion criteria
(n=6)

FIGURE 1. Study selection flow chart.
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RESULTS

Studies Selection

Figure 1 summarizes the detailed study selection process.
We screened a total of 2473 abstracts identified from 3 English
and 4 Chinese databases and additional records from Clin-
icalTrials.gov. After initially screening, we excluded 2341 abstracts
which did not meet the inclusion criteria (ie, participants did not
have knee OA, reviews, case reports or duplicate publications).
We retrieved and reviewed 132 full articles. A total of 125 articles
were excluded due to lack of randomization or absence of a
control group, and insufficient data for meta-analysis. Finally, 6
RCTs**3 involving 2059 patients met our inclusion criteria.

Study Characteristics
Table 1 summarizes the characteristics of the 6

trials.?%33 These studies were published from 2009 to 2018.

A

Three studies’®32 were conducted in the United States, and
1 each in Egypt,3® China,>* and Japan.>> The number of
participants in the studies varied from 231 to 524. The mean
age was 63 years and 71.49% were women. The mean dis-
ease duration was 5.85 years, and the treatment duration
ranged from 8 to 16 weeks with 20 to 120 mg/d of duloxetine
in these included trials. Study participants were diagnosed
with knee OA by the American College of Rheumatology
criteria. 3

Quality Assessment

The quality assessment of the trials was performed
using the Cochrane Collaboration’s risk-of-bias tool. The
detailed results are presented in Figure 2. Randomization
sequence generation was adequate in all 6 trials (100%).
Three studies®?3>3* declared appropriate allocation con-
cealment (50.0%) but other 3 trials’!3235 were unclear
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B Random sequence generation (selection bias)

Allocation concealment (selection bias)

Blinding of participants and personnel (performance bias)
Blinding of outcome assessment (detection bias)
Incomplete outcome data (attrition bias)

Selective reporting (reporting bias)

Other bias

1 I
T T

25% 50%

75% 100%

o--
2 S

l B Low risk of bias

[C] unclear risk of bias

B High risk of bias

FIGURE 2. Risk of bias for randomized, controlled trials (n=6). A, Risk of bias summary. B, Risk of bias distribution.
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(50.0%). Blinding of participants and personnel occurred in
all 6 trial (100%), but blinding of outcome assessment was
unclear in 5 trials (83.3%).303335 One study?> had a high
risk of bias due to incomplete outcome data and only
reported the WOMAC score data with high risk of bias of
selective reporting (16.7%). In addition, regarding other
potential sources of bias, no studies reported intention-to-
treat items and 1 study®® with high risk of bias due to
insufficient information about the treatment.

Meta-analysis

In the 6 eligible RCTs, 5 trials’0 323435 measured pain
level using the BPI and 3 trials’®3234 assessed by the
WOMAC pain subscale. Six trials®® 3> evaluated the phys-
ical function using WOMAC physical function and stiffness
subscale, 3 trials’%31:33 assessed the quality of life by SF-36,
and some trials compared the patient’s global impression
measured by PGI-I30323435 and CGI-S.3031.3435 Gix
trials’®35 mentioned the AEs and 5 trials30-323433 of them
reported the numbers of TEAEs and SAEs.

Pain Reductions

Five trials®0323435 contributed to the meta-analysis of
pain outcomes based on the BPI-S. The fixed-effects meta-
analysis results indicated that patients in the duloxetine groups
had significant reductions in the previous 24 hours on average
pain (1695 patients; MD=-0.74; 95% CI, —0.92 to —0.57;
P <0.00001; 2=13%) (Fig. 3A); worst pain (1696 patients;
MD =-0.87; 95% CI, =1.07 to —0.66; P <0.00001; P> =0%)
(Fig. 3B); least pain (1696 patients; MD =-0.54; 95% CI,
—0.71 to —=0.37; P <0.00001; /> =0%) (Fig. 3C); and pain right
now (1696 patients; MD =-0.68; 95% CI, —0.87 to —0.48;
P<0.00001; 2=0%) (Fig. 3D) than those in the placebo
control groups after 8 to 14 weeks of 60/120 mg duloxetine
treatment. These studies suggest that duloxetine was associated
with significant pain reduction in patients with knee OA.

However, meta-analysis of 3 trials?*323* involving
1104 patients failed to show superior analgesic effects of
duloxetine on WOMAC pain subscale (standard MD =
=2.11; 95% CI, —4.93 to 0.72; P=0.14) with a high heter-
ogeneity score (I>=100%) (Fig. 4).

The Interference of Pain

Five trials’® 323433 contributed to the meta-analysis of the
interference of pain based on the BPI-I. Compared with the
placebo control group, the duloxetine group showed significant
improvement in the interference of pain on patient general
activity (5 trials; 1694 patients, MD = —0.76; 95% CI, —0.96 to
—0.56; P<0.00001; Z=0%) (Fig. 5A); mood (4 trials; 1438
patients, MD =-0.55; 95% CI, —0.75 to —0.35; P<0.00001;
P=9%) (Fig. 5B); walking ability (4 trials; 1438 patients,
MD =-0.71; 95% CI, —0.93 to —0.50; P <0.00001; I*=4%)
(Fig. 5C); normal work (5 trials; 1694 patients, MD =—0.70;
95% CI, —=0.90 to —0.50; P<0.00001; P?=49%) (Fig. 5D);
relations with other people (4 trials; 1437 patients, MD = —0.40;
95% CI, —0.75 to —0.06; P=0.02; >="70%) (Fig. SE); sleep (4
trials; 1438 patients, MD =-0.53; 95% CI, —0.81 to —0.25;
P=0.0002; =52%) (Fig. 5F); enjoyment of life (4 trials; 1438
patients, MD=-0.60; 95% CI, —1.03 to —0.17; P=0.006;
P=176%) (Fig. 5G); and average interference (3 trials; 924
patients, MD =—0.46; 95% CI, —0.66 to —0.27; P <0.00001;
P =45%) (Fig. 5H) in the past 24 hours, which indicated that
duloxetine can improve the interference of pain significantly.

856 | www.clinicalpain.com

Physical Function and Quality of Life

Six trials®®-33 reported specific relevant data for the meta-
analysis showed that duloxetine had a significant improvement
on WOMAC physical function subscale (1986 patients;
MD =-4.22; 95% CI, —=5.14 to —=3.30; P <0.00001; >=26%)
(Fig. 6A), and on WOMAC stiffness subscale (2002 patients;
MD =-0.47; 95% CI, —0.60 to —0.34; P <0.00001; *=21%)
(Fig. 6B). These evidences showed that duloxetine can improve
the physical function for the knee OA patients.

However, the results of the random-effects meta-
analysis of 3 trials’*31-33 involving 826 patients reported the
negative effects of duloxetine for improving the life quality
measured by SF-36 physical functional subscale (MD =
1.62; 95% CI, 0.12-3.13; P=0.03; >=61%) (Fig. 6C) and
by SF-36 bodily pain subscale (MD =1.22; 95% CI, 0.08-
2.35; P=0.04; P=84%) (Fig. 6D). There was also no sig-
nificant difference in SF-36 role physical subscale (MD =
1.04; 95% CI, —0.10 to 2.18; P=0.07; I>=88%) (Fig. 6E).

Patient’s Global Impression

Meta-analysis showed that duloxetine had significantly
improvement of patient’s global impression measured by PGI-I
(1741 patients; MD=-048; 95% CI, -0.58 to -0.37,
P <0.00001; 2=29%) (Fig. 7A) in 5 trials®*323433 and by CGI-
S (1178 patients; MD=-0.34; 95% CI, —-0.44 to -0.24;
P <0.00001; 2=0%) (Fig. 7B) in 4 trials’*31:3+33 compared with
placebo control.

Safety

Six trials’®3> described the reasons of main TEAEs
in the duloxetine group were constipation, nausea, hyper-
hidrosis, cough, myalgia, arthralgia, palpitations, dry mouth,
and so on. No deaths or suicide-related events were reported.
Five trials’® 323435 involving 1762 patients compared the safety
of duloxetine with placebo control interventions. The results of
our meta-analysis showed that duloxetine had higher incidence
of TEAEs (RR = 1.31; 95% CI, 1.20-1.43; P<0.00001; »=0%)
(Fig. 8A), but there was no significant difference in the rate of
SAEs between duloxetine and control groups (RR =0.92; 95%
CI, 0.40-2.11; P=0.84; =0%) (Fig. 8B).

DISCUSSION

This updated systemic review and meta-analysis of 6
RCTs in 2059 individuals indicate that duloxetine appears
to be effective on pain reduction on BPI-S and benefit for
improving of the physical function and patient’s global
impression compared with placebo for people who with
knee OA. However, duloxetine failed to demonstrate
superior analgesic effects on the WOMAC pain subscale
and beneficial effects on quality of life improvement. In
addition, there was no substantial difference between
duloxetine and the control groups in the incidence
of SAEs.

Three systematic reviews have been published.>>2” In a
system review and meta-analysis of 3 RCTs enrolled 1011
patients published in 2015 revealed that duloxetine 60/
120 mg/d resulted in a greater reduction in pain improved
function and patient-rated impression of improvement, and
acceptable AEs for treating knee OA pain after ~10 to 13
weeks of treatment.”> Another system review and meta-
analysis conducted in 2018 indicated that duloxetine has
statistically significant, moderate benefits on pain, function,
and quality of life in knee OA patients, but use of this drug is
associated with a significantly higher risk of AEs.26 The third

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.
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A Experimental Control Mean Difference Mean Difference
Study or Subgroup  Mean SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% CI
Chappell 2009 -282 216 107 -185 228 116 94% -0.97[-1.55,-0.39] S
Chappell 2011 <251 226 128 -1.72 204 128 11.4% -0.79[-1.32,-0.26)

Frakes 2011 -256 225 258 -154 272 256 17.1% -1.02[-1.45,-0.59] % —

Uchio 2018 -257 16 177 -1.8 159 176 287% -0.77[-1.10,-0.44] —&—

Wang 2017 -2.23 146 172 -1.73 148 177 334% -050([-0.81,-019] ——

Total (95% CI) 842 853 100.0% -0.74[-0.92,.0.57] <

Heterogeneity: Chi*= 4,60, df=4 (P=0.33), F=13% t t 1 + +

Test for overall effect Z=8.17 (P < 0.00001) -2 -1 0 1 2
Favours [Duloextine] Favours [Control]

B Duloxetine Control Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% Cl IV, Fixed, 95% CI
Chappell 2009 -3.29 242 107 -223 233 117 11.1% -1.06[1.68,-0.44] —

Chappell 2011 -277 26 128 -1.95 249 128 11.1% -0.82[1.44,-0.20]

Frakes 2011 -2.71 257 258 -1.61 256 256 21.9% -1.10[1.54,-0.66] o

Uchio 2018 -292 196 177 -213 195 176 259% -0.79[-1.20,-0.38] T

Wang 2017 -271 179 172 -2 182 177 30.0% -0.71[1.09,-0.33] ——

Total (95% CI) 842 854 100.0% -0.87 [-1.07,-0.66] ‘

Heterogeneity: Chi*= 2.25, df = 4 (P = 0.69); F= 0% t t T = t

Test for overall effect Z= 8.19 (P < 0.00001) -2 -1 0 1 2
Favours [Duloxeting] Favours [Control]

Duloxetine Control Mean Difference Mean Difference

Study or Subgrou Mean SD Total Mean SD Total Weight [V, Fixed, 95% CI IV, Fixed, 95% CI

Chappell 2009 -24 223 107 -164 224 117 87% -0.76[1.35,-017)

Chappell 2011 -1.89 238 128 -1.28 226 128 93% -0.61[1.18,-0.04]

Frakes 2011 -1.95 209 258 -1.25 208 256 23.0% -0.70[-1.06,-0.34] —

Uchio 2018 -1.61 142 177 -1.05 148 176 32.7% -0.56[0.86,-0.26] — &

Wang 2017 -1.48 159 172 -1.2 162 177 264% -0.28(-0.62, 0.086] E—

Total (95% CI) 842 854 100.0% -0.54[.0.71,-0.37] -

Heterogeneity. Chi*= 3.66, df= 4 (P = 0.45); F= 0% t f l f

Test for overall effect: Z= 6.13 (P < 0.00001) =1 -05 0 0.5 1
Favours [Duloxetine] Favours [Control]

D Duloxetine Control Mean Difference Mean Difference
Study or Subgrou Mean _SD Total Mean SD Total Weight IV, Fixed, 95% CI IV, Fixed, 95% Cl
Chappell 2009 =317 231 107 -2.26 258 117 92% -0.91[1.55,-0.27]

Chappell 2011 -25 238 128 -181 226 128 116% -0.69[1.26,-0.12] ————
Frakes 2011 -251 241 258 -18 24 256 21.7% -0.71[1.13,-0.29] — =
Uchio 2018 -229 169 177 -1.52 1.75 176 291% -0.77[1.13,-0.41] —
Wang 2017 -221 179 172 -1.74 167 177 284% -0.47[-0.83,-0.11] —
Total (95% CI) 842 854 100.0% -0.68[-0.87,-0.48] -

Heterogeneity: Chi*= 2.04, df= 4 (P=0.73), F=0%
Testfor overall effect: Z= 6.83 (P < 0.00001)

-1 -0.5 0 05 1
Favours [Duloxetine] Favours [Control]

FIGURE 3. Effects of duloxetine on pain measured by Brief Pain Inventory-Severity: (A) average pain; (B) worst pain; (C) least pain;
and (D) pain right now. Cl indicates confidence interval.
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FIGURE 4. Effects of duloxetine on pain measured by Western Ontario and McMaster Universities Osteoarthritis Index pain subscale. Cl
indicates confidence interval.
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FIGURE 5. Effects of duloxetine in the interference of pain measured by Brief Pain Inventory-Interference: (A) patient general activity; (B)

mood; (C) walking ability; (D) normal work; (E) relations with other
Cl indicates confidence interval.

system review and meta-analysis published in 2019 is effective
in the management of chronic pain and loss of physical
function but having no advantage in treating joint stiffness.?’
The consistent findings from above system reviews and meta-

people; (F) sleep; (G) enjoyment of life; and (H) average interference.

analyses were duloxetine had a beneficial impact on pain
relief, function improvement across all studies. In addition,
our evidence showed that duloxetine can also ameliorate the
knee stiffness, although the significant change in the quality
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FIGURE 6. Effects of duloxetine on the physical function measured by (A) Western Ontario and McMaster Universities Osteoarthritis
Index physical function subscale and (B) Western Ontario and McMaster Universities Osteoarthritis Index stiffness subscale. The quality of
life measured by (C) 36-ltem Short Form Health Survey (SF-36) physical functional subscale, (D) SF-36 bodily pain subscale, and (E) SF-36

role physical subscale. Cl indicates confidence interval.

of life cannot be verified. In terms of safety, all the studies
demonstrated that duloxetine is at higher risk for TEAEs, but
that there is no substantial SAEs between duloxetine and the
control group. This research suggests that the side effects of
duloxetine are mild to moderate in severity and can be
appropriate. Previous study had found that the most TEAEs

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc.

occur early in therapy, and have been steadily tolerated by
extending the length of therapy.**

There is increasing evidence indicated that a correla-
tion between pain and depression can be promoted by
norepinephrine systems and 5-hydroxytryptamine.4>40
Serotonin and noradrenaline can dampen peripheral pain
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FIGURE 7. Effects of duloxetine in patient’s global impression measured by: (A) Patient’s Global Impression of Improvement; (B) Clinical

Global Impression of Severity. Cl indicates confidence interval.

signals by mediating a bidirectional feedback between a
central pain modulation system and a peripheral nociceptive
stimulus such as OA pain.*’*8 Duloxetine can be effective in
alleviating pain by modulating the descending brain and
spinal cord pressure pathways as a selective, relatively
controlled serotonin and norepinephrine reuptake inhibitor.

Our study also has limitations. First, in this meta-
analysis, we included only 6 trials although we screened all
the available studies using the comprehensive literature
search strategy, and most of the included trials had a high

A Duloextine

quality and lower risk bias. Second, this meta-analysis
lacked long-term follow-up studies as the qualifying criteria
for inclusion, but the potential value of duloxetine during
long-term therapy has been shown by a study undertaken in
China to be effective and tolerable.*’ Third, the trials
compared treatment of knee OA pain between duloxetine
and other therapies are still lacking. There is a study have
demonstrated that both duloxetine and gabapentin have
similar and acceptable effects on pain reduction and
improvement of functional status in patients with knee
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FIGURE 8. Effects of duloxetine in patient’s safety: (A) incidence rate of treatment-emergent adverse events, and (B) serious adverse

events. Cl indicates confidence interval.
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OA,%° but no methodologically rigorous studies directly
compared duloxetine with other first-line therapies, includ-
ing nonsteroidal anti-inflammatory drugs, in the treatment
of OA.3! Fourth, in this meta-analysis, we found the
included trials concentrated on the knee joint and synthe-
sized evidence from studies of patients affected by knee OA.
Four studies’*31:3435 explicitly excluded the patients who
had the depressive disorders, and 1 study>® excluded the
participants if they were taking any other antidepressants,
while duloxetine has been reported to be effective for other
chronic pain conditions with depression or anxiety
symptoms.>>>3 Even though 4 trials30-3234.33 involving 1438
patients showed significant improvement in mood and
relations with other people based on the BPI-I (Figs. 5B, E),
future studies should indicate the real benefits to support the
clinical application of duloxetine for patients suffering from
knee OA and depression simultaneously.

CONCLUSIONS

In summary, our study reveals that duloxetine may be
an effective treatment option for knee OA patients. How-
ever, owing to the presence of some contradictory pain relief
evidence and the higher risk of AEs, duloxetine still requires
further additional large-scale, high-quality, rigorously
designed, and well-controlled RCTs to evaluate the long-
term safety and determine the advantage for patients with
knee OA and depressive conditions at the same time.
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