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Background: The efficacy and safety of anti-nerve growth factor (NGF) antibody therapy used for osteoarthritis (OA) pain are
controversial.

Purpose: To evaluate the efficacy and safety of anti-NGF antibody therapy via a meta-analysis of randomized controlled trials (RCTs).
Study Design: Systematic review; Level of evidence, 1.

Methods: PubMed, the Cochrane Central Register of Controlled Trials, Embase, and the Web of Science databases were
searched for RCTs assessing anti-NGF antibody treatments for hip and knee OA. A total of 623 records were retrieved from the
databases. A random-effects model was used to assess primary and secondary outcomes. Bias was assessed using the Cochrane
Collaboration tool, funnel plots, and the Egger test. Subgroup analyses were used to assess the efficacy and safety of the
independent variables. Sensitivity analysis was conducted to evaluate the effectiveness of tanezumab and the effectiveness of
anti-NGF antibodies compared to active comparator drugs. We present the effects of dose, administration mode, and treatment
duration on the efficacy and safety of anti-NGF antibody therapy.

Results: There were 19 RCTs included in our meta-analysis. Anti-NGF antibody treatment showed significant improvements on the
Western Ontario and McMaster Universities Osteoarthritis Index (WOMAC) for pain, physical function, and stiffness as well as on a
patient global assessment (PGA). The overall standardized mean differences were as follows: WOMAC pain (-0.31 [95% ClI, -0.36
t0-0.26]; Z=11.75; P < .001; I? = 38%), WOMAC physical function (—0.36 [95% CI, -0.41 t0 -0.30]; Z = 12.67; P < .001; I* = 44%),
WOMAC stiffness (-3.59 [95% Cl, —4.87 to —2.30]; Z = 5.47; P < .001; I = 98%), and PGA (—0.28 [95% Cl, -0.34 t0 -0.22]; Z = 9.39;
P < .001; 2 = 50%). Anti-NGF antibody treatment resulted in a greater incidence of adverse events (risk ratio, 1.09 [95% Cl, 1.06 to
1.12]; Z=5.60; P < .001; > = 0%). The incidence of serious adverse events was similar between the treatment and control groups
(risk ratio, 1.15 [95% CI, 0.98 to 1.34]; Z=1.71; P = .09; I = 0%).

Conclusion: Anti-NGF antibody treatment significantly relieved pain and improved function in patients with hip and knee OA.
However, no conclusion could be drawn regarding the optimal treatment plan for anti-NGF antibodies when all 3 variables (dose,
administration mode, and treatment duration) were combined in the analyses.
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Osteoarthritis (OA) affects approximately 250 million people
worldwide and is a major cause of pain and disability among
older adults.2%?2 OA is a burden on both individual persons
and developed countries, with an effect representing 1.0% to
2.5% of the average gross domestic product.'>2%3!
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Joint pain and stiffness are the most common symptoms
of OA in patients.?° Most guidelines recommend a combi-
nation of nonpharmacological and analgesic treatments for
OA symptoms.*®?125 Nonsteroidal anti-inflammatory
drugs (NSAIDs) are highly recommended.?® Because
NSAIDs may cause side effects, safety is important when
choosing treatments for OA.2°

Nerve growth factor (NGF) is an essential protein for the
growth and maintenance of sympathetic and sensory
nerves?® and plays a role in the modulation of nociceptive
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sensitization.!! Inflamed tissues resulting from arthritis
increase the expression of NGF, thus increasing pain
sensation.®234243 Anti-NGF antibodies have reduced
pain-related behaviors in arthritis animal models,*? provid-
ing support for anti-NGF antibody therapy for OA pain in
humans.'® NGF inhibitors in the advanced phases of devel-
opment for OA include tanezumab, fasinumab, and fulra-
numab. Tanezumab is a human immunoglobulin G2
monoclonal anti-NGF antibody that blocks the interaction
of NGF with its receptors tropomyosin receptor kinase A
(TrkA) and p75.! Fasinumab is a fully human high-affinity
monoclonal anti-NGF antibody *!; fasinumab has a subpi-
comolar binding affinity for NGF and does not detectably
bind to most other members of the neurotrophin family,
including brain-derived neurotrophic factor and neurotro-
phin-3.4! Fulranumab is a human recombinant immuno-
globulin G2 monoclonal anti-NGF antibody that
specifically neutralizes the biological actions of NGF.32

Although meta-analyses of anti-NGF antibody therapy
for relieving OA pain have been published,®3¢3744 the
appropriate dose, administration mode, and treatment
duration have not been assessed. The purpose of this study
was to present a meta-analysis assessing dose, administra-
tion mode, and treatment duration on the efficacy and
safety of anti-NGF antibodies for the treatment of hip and
knee OA.

METHODS
Search Strategy

This meta-analysis was conducted according to PRISMA
(Preferred Reporting Items for Systematic Reviews and
Meta-Analyses) guidelines,® and the study protocol was
registered with PROSPERO (registration identification
CRD42021242967). We searched for relevant double-blind
randomized controlled trials (RCTs) in PubMed, Embase,
the Web of Science, and the Cochrane Central Register of
Controlled Trials databases between inception and March
21, 2021, using a detailed search strategy (Appendix 1).
There were no language restrictions.

Inclusion Criteria

The inclusion criteria were as follows: (1) full-text RCT
articles; (2) patients with OA of the knee or hip according
to the American College of Rheumatology criteria, ranked
grade >2 according to the Kellgren-Lawrence classification
for OA severity; (3) administration of anti-NGF antibodies
at any dose versus a placebo or active comparator drug (if
both a placebo and active comparator drug were used, only
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the placebo results were included in the analysis); (4) out-
comes of the standardized mean difference (SMD) or mean
difference between baseline and the endpoint in Western
Ontario and McMaster Universities Osteoarthritis Index
(WOMAC,; pain, physical function, and/or stiffness sub-
scales) and patient global assessment (PGA) scores; and
(5) safety data (including the incidence of adverse events
[AEs] and serious AEs [SAEs]).

Data Extraction

There were 2 investigators (Y.G. and Z.H.) who indepen-
dently extracted data from RCTs including the study
name, pain condition, sample size, mean age of partici-
pants, percentage of included women, content of the
experimental and control interventions, and outcomes.
When the same research appeared in different articles,
only the most complete set of data was selected. Disagree-
ments were arbitrated by a third investigator (Y.H.). The
SMDs for outcomes between baseline and the endpoint
were pooled. If the mean, standard deviation (SD), or stan-
dard error of the mean were not obtainable from the text,
values were extracted from diagrams and tables.

Numeric values that were only available from graphs or
charts were extracted using GetData Graph Digitizer (Ver-
sion 2.26; https://apps.automeris.io/wpd/index.zh_CN.html).
When only the standard error of the mean was reported, the
SD was estimated using the equation SD = SE x /n, where
n is the number of patients. SE,standard error.

Quality and Risk-of-Bias Assessments

The quality of the RCTs was independently evaluated by 2
investigators (Y.G. and Z.H.) using the Cochrane Collabo-
ration tool, funnel plots, and the Egger test for assessing
the risk of bias.*® A judgment of “yes” indicated a low risk of
bias, “no” indicated a high risk of bias, and “unclear” indi-
cated an unclear or unknown risk of bias. When the same
research appeared in different articles, only the most com-
plete set of data was selected. The remaining duplicate data
were eliminated. Any disagreements regarding data extrac-
tion and quality assessment between the 2 investigators
were resolved via a consensus or, if necessary, by a third
investigator (Y.H.).

Data and Statistical Analyses

The meta-analysis was performed using Review Manager
(Version 5.4; Cochrane) and Stata (Version 16.0; Stata-
Corp). SMD changes from baseline to the endpoint in
WOMAC scores (pain, physical function, and stiffness) and
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PGA scores were determined. Secondary outcomes were the
incidences of AEs and SAEs. Control groups used either a
placebo or active comparator drug. In studies that included
results from both placebos and active comparator drugs,
only placebo results were extracted.

We conducted subgroup analyses to assess the effects of
anti-NGF antibody dose, administration mode, and treat-
ment duration on efficacy and safety. A sensitivity analysis
was performed on RCTs that assessed fixed-dose tanezu-
mab. Data from RCTs comparing anti-NGF antibodies and
active comparator drugs were extracted separately for the
sensitivity analysis.

Continuous outcomes are presented as SMDs with 95%
CIs, and dichotomous data are presented as risk ratios
(RRs) with 95% CIs. A random-effects model was used to
assess variations in the meta-analysis characteristics. Het-
erogeneity was determined using the I? statistic. The sig-
nificance of pooled effects was evaluated via the Z test. The
threshold of significance was set at P < .05.

RESULTS
Study Characteristics

A total of 623 records were retrieved from the databases. Of
these, 47 RCTs met initial eligibility criteria. Ultimately, 19
double-blind RCTs® were included in this meta-analysis
(Figure 1).

The characteristics of the included RCTs are shown in
Table 1. The RCTs were double-blind, parallel-group, and
placebo or active comparator drug—controlled studies. In
the 19 RCTs, 13 used tanezumab!, 4 used fulranu-
mab,?327%3233 gnd 2 used fasinumab.!®*! In addition, 10
included only intravenous (IV) injections," 8 included only
subcutaneous (SC) injections,®19:18:23:27.32,33,34 434 1
included both modes.* There were 4 studies that included
active comparator drug controls,'*'%274% and 6 studies
reported outcomes at 8 weeks. 214294041

Most of the RCTs used fixed-dose drugs, but 3 studies
used weight-adjusted drugs.282%4! According to the meth-
ods of a previous meta-analysis,? the classification of drug
metering in the literature, and a comparison of drug doses
in different studies, we divided drug doses into 3 levels. The
low-dose subgroup included tanezumab (10 pg/kg, 25 pg/kg,
and 2.5 mg), fulranumab (1 mg every 4 weeks and 3 mg
every 8 weeks), and fasinumab (0.03 mg/kg, 1 mg, and
3 mg). The moderate-dose subgroup included tanezumab
(50 pg/kg and 5 mg), fulranumab (3 mg every 4 weeks and
6 mg every 8 weeks), and fasinumab (0.1 mg/kg and 6 mg).
The high-dose subgroup included tanezumab (100 pg/kg,
200 pg/kg, and 10 mg), fulranumab (10 mg every 8 weeks),
and fasinumab (0.3 mg/kg and 9 mg).

SReferences 2-7, 10, 14, 18, 23, 26, 27, 29, 32-35, 40, 41.
IReferences 2, 3, 4, 5, 6, 7, 14,18, 26, 29, 34, 35, 40.
Y References 2, 5, 6, 7, 14, 26, 29, 35, 40, 41.
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Potentially relevant papers identified
n=023

* PubMed n = 66

» Cochrane n = 134

* EMBASE n = 241

* Web Of Science n = 182

l7 Duplicates excluded n = 226

Titles and abstracts
screened for retrieval
n=397

Studies excluded n = 317
* Did not fulfill inclusion criteria n = 377

Potentially appropriate studies to
be included in systematic review
n =380

Studies excluded n = 33
— * Only abstract available n = /
+ Did not fulfill inclusion criteria n = 32

RCTs included in systematic review
n=47

RCTs excluded from meta-analysis n =28
— = Data could not be extracted n = /8

= Data is repeated n = 10

L4

RCTs included in meta-analysis
n=19

Figure 1. Study selection flowchart. RCT, randomized con-
trolled trial.

Risk of Bias

The assessment of the risk of bias in the RCTs is shown in
Figure 2. A total of 7 studies had insufficient information
about random sequence generation and allocation
concealment, % 7144041 4 Jacked information regarding
blinding of participants,®1%184% 7 lacked information
regarding blinding of outcome assessors,*1418:27:32:33.40 51 q
5 showed a high risk of bias for incomplete outcome
data.2*1%2327 A]] RCTs showed a low risk of selective
reporting bias. Other biases in the RCTs were unclear (all
research was sponsored by pharmaceutical companies).”
Overall, the quality of the reported trials was high.

WOMAC Pain Score

A total of 17 studies™ were assessed to determine anti-NGF
antibody treatment effects on WOMAC pain scores (Figure 3).

*References 2-7, 10, 14, 18, 23, 26, 27, 29, 32-35, 40, 41.
“*References 2-4, 6, 7, 10, 14, 18, 23, 26, 27, 29, 33-35, 40, 41.
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TABLE 1

Characteristics of Included Studies®

Lead Author (Year)

Type of
OA

Sample Female
Size,n Sex, %

Patient Age,’ y

Outcomes

Lane?® (2010)

Nagashima®® (2011)

Brown’ (2012)

Brown® (2013)

Sanga®? (2013)

Spierings?® (2013)

Balanescu? (2014)

Brown® (2014)

Ekman* (2014)

Tiseo®! (2014)

Schnitzer®® (2015)

Mayorga®” (2016)

Knee

Knee

Knee

Hip

Knee or hip

Knee or hip

Knee or hip

Knee or hip

Knee or hip

Knee

Knee or hip

Knee or hip

444

83

690

621

466

610

604

219

1668

215

2700

196

59.0

68.7

60.9

61.8

57.5

62.5

77.6

59.4

61.9

68.8

70.5

56.1

Tanezumab IV (10 pg/kg): 58.3 £ 8.3
Tanezumab IV (25 png/kg): 59.9 + 8.1
Tanezumab IV (50 ng/kg): 60.4 + 7.7
Tanezumab IV (100 pg/kg): 57.1 + 8.2
Tanezumab IV (200 pg/kg): 58.4 + 7.6
Placebo: 58.1 £ 7.7
Tanezumab IV (10 pg/kg): 59.3 + 3.6
Tanezumab IV (25 ng/kg): 57.3 £ 4.7
Tanezumab IV (50 pg/kg): 60.7 £ 6.3
Tanezumab IV (100 pg/kg): 58.1 + 7.0
Tanezumab IV (200 pg/kg): 60.0 + 4.2
Placebo: 59.4 £ 5.6
Tanezumab IV (2.5 mg q8wk): 60.8
Tanezumab IV (5 mg q8wk): 62.1
Tanezumab IV (10 mg q8wk): 61.4
Placebo: 62.2
Tanezumab IV (2.5 mg q8wk): 62.4
Tanezumab IV (5 mg q8wk): 61.8
Tanezumab IV (10 mg q8wk): 63.3
Placebo: 61.9
Fulranumab SC (1 mg q4wk): 61.2 £ 9.23
Fulranumab SC (3 mg q8wk): 60.5 + 8.86
Fulranumab SC (3 mg q4wk): 60.8 £ 9.42
Fulranumab SC (6 mg q8wk): 60.7 + 8.96
Fulranumab SC (10 mg q8wk): 61.4 + 9.50
Placebo: 61.3 + 8.26
Tanezumab IV (5 mg q8wk): 57.8
Tanezumab IV (10 mg q8wk): 57.0
Oxycodone CR (10-40 mg q12 h): 57.6
Placebo: 57.2
Tanezumab IV (2.5 mg q8wk) + DSR oral
(75 mg BID): 62.1
e Tanezumab IV (5 mg q8wk) + DSR oral
(75 mg BID): 62.2
e Tanezumab IV (10 mg q8wk) + DSR oral
(75 mg BID): 63.1
Placebo + DSR: 62.3
Tanezumab IV (5 mg q8wk): 57.8 + 8.3
Tanezumab IV (10 mg q8wk): 58.0 £ 9.0
Placebo: 56.3 £ 10.2
Study 1015
e Tanezumab IV (5 mg q8wk): 61.1 £ 10.1
e Tanezumab IV (10 mg q8wk): 61.1 + 10.3
e Naproxen oral (500 mg BID): 61.4 + 10.0
e Placebo: 60.9 £ 10.1

Study 1018

Tanezumab IV (5 mg q8wk): 59.8 £ 9.6
Tanezumab IV (10 mg q8wk): 59.2 + 10.3
Naproxen oral (500 mg BID): 60.3 £ 10.5
Placebo: 60.1 + 9.4

Fasinumab IV (0.03 mg/kg): 59.0 + 9.24
Fasinumab IV (0.1 mg/kg): 60.3 + 7.55
Fasinumab IV (0.3 mg/kg): 58.8 + 9.23
Placebo: 59.1 + 8.84

Tanezumab IV (5 mg q8wk): 61.9 £ 9.7
Tanezumab IV (10 mg q8wk): 62.0 £ 10.0

(BID): 61.7 £ 10.2

(BID): 61.3 £ 10.0

Placebo + NSAID: 61.3 £9.3
Fulranumab SC (3 mg q4wk): 58.8 + 9
Fulranumab SC (9 mg q4wk): 58.6 + 10
Oxycodone CR (BID): 60.9 £ 9

Placebo: 59.2 + 9

Tanezumab IV (5 mg q8wk) + NSAID oral

Tanezumab IV (10 mg q8wk) + NSAID oral

PGA, WOMAC (pain, physical function,
stiffness), AEs, SAEs

WOMAC (pain, physical function, stiffness),
AEs, SAEs

PGA, WOMAC (pain, physical function), AEs,

SAEs

PGA, WOMAC (pain, physical function), AEs,
SAEs

AEs, SAEs

PGA, WOMAC (pain, physical function,
stiffness), AEs, SAEs

PGA, WOMAC (pain, physical function), AEs,
SAEs

AEs, SAEs

PGA, WOMAC (pain, physical function), AEs,
SAEs

WOMAC (pain, physical function), AEs

PGA, WOMAC (pain, physical function), AEs,
SAEs

PGA, WOMAC (pain, physical function,
stiffness), AEs, SAEs

(continued)
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Table 1 (continued)

Lead Author (Year)

Type of
OA

Sample Female
Size,n Sex, %

Patient Age,’ y

Outcomes

Sanga®® (2017)

Birbara* (2018)

Dakin'® (2019)

Kelly? (2019)

Schnitzer® (2019)

Berenbaum? (2020)

Hochberg®® (2021)

Knee or hip 401

Knee or hip 1057

Knee or hip 419

Knee or hip 245

Knee or hip 696
Knee or hip 849

Knee or hip 2996

59.0

66.5

64.6

62.0

65.1

69.1

65.2

Fulranumab SC (1 mg q4wk): 60.8 £ 9.19
Fulranumab SC (3 mg q8wk): 60.7 + 8.80
Fulranumab SC (3 mg q4wk): 60.8 £ 9.67
Fulranumab SC (6 mg q8wk): 60.9 + 9.33
Fulranumab SC (10 mg q8wk): 62.2 + 9.59
Placebo: 61.0 + 8.29

Tanezumab SC (2.5 mg q8wk): 61.0
Tanezumab SC (5 mg q8wk): 60.3
Tanezumab SC (10 mg q8wk): 58.2
Tanezumab IV (10 mg q8wk): 59.6
Placebo: 61.3

Fasinumab SC (1 mg q4wk): 60.7 + 8.9
Fasinumab SC (3 mg q4wk): 60.7 + 8.9
Fasinumab SC (6 mg q4wk): 60.1 + 7.9
Fasinumab SC (9 mg q4wk): 61.5 + 7.8
Placebo: 60.1 £ 7.2

Fulranumab SC (1 mg q4wk): 62.0 = 10.14
Fulranumab SC (3 mg q4wk): 63.0 £ 9.59
Placebo: 64.4 £ 8.63

Tanezumab SC (2.5 mg): 60.9
Tanezumab SC (2.5 mg/5 mg): 61.2
Placebo: 60.4

Tanezumab SC (2.5 mg q8wk): 65.2 + 8.4
Tanezumab SC (5 mg q8wk): 65.2 £ 10.2
Placebo: 64.2 £ 9.6

Tanezumab SC (2.5 mg q8wk): 60.3 + 9.2
Tanezumab SC (5 mg q8wk): 61.2 + 9.6
Open-label NSAID oral: 60.3 £ 9.5

PGA, WOMAC (pain, physical function), AEs,
SAEs

PGA, WOMAC (pain, physical function), AEs,
SAEs

WOMAC (pain, physical function), AEs

WOMAC (pain), AEs, SAEs
PGA, WOMAC (pain, physical function), AEs,
SAEs

PGA, WOMAC (pain, physical function), AEs,
SAEs

PGA, WOMAC (pain, physical function), AEs,
SAEs

“AE, adverse event; BID, twice a day; CR, controlled release; DSR, diclofenac sustained release; IV, intravenous; NSAID, nonsteroidal
anti-inflammatory drug; OA, osteoarthritis; PGA, patient global assessment; q12h, once every 12 hours; g4wk, once every 4 weeks; q8wk, once
every 8 weeks; SAE, serious adverse event; SC, subcutaneous; WOMAC, Western Ontario and McMaster Universities Osteoarthritis Index.

®Data are shown as mean or mean + SD.

Subgroup Analysis of WOMAC Pain Scores According to
Dose, Administration Mode, and Treatment Duration®

TABLE 2

The results demonstrated a significant decrease in pain

(SMD, -0.31 [95% CI, -0.36 to —-0.26]; Z =
P < .00001; I” = 38%).
There were 9 studies that reported only intravenous (IV)

11.75;

r administration,” 7 that reported only subcutaneous (SC)

Dose/Mode/ Z

Duration SMD (95% CI) Value P Value Value
Low/IV/16 wk -0.39 (-0.62 to -0.17) 3.42 0006 45%
Low/IV/8 wk -0.22 (-0.48 to 0.05) 1.61 11 0%
Low/SC/24 wk —-0.16 (-0.36 to 0.04)  1.53 .13 NA
Low/SC/16 wk -0.08 (-0.17 to 0.01) 1.74 .08 0%
Low/SC/8 wk -0.45 (-0.97 to 0.07)  1.71 .09 NA
Moderate/IV/16 wk —0.34 (-0.43 to —0.25) 7.48 <.00001 0%
Moderate/IV/8 wk  —0.40 (-0.53 to —0.27) 6.17 <.00001 0%
Moderate/SC/24 wk -0.21 (-0.41 to -0.01) 2.02 .04 NA
Moderate/SC/16 wk —0.10 (-0.19 to —0.01) 2.26 .02 0%
Moderate/SC/8 wk  —0.41 (-0.94 t0 0.12) 1.51 .13 NA
High/IV/16 wk —0.42 (-0.55t0 -0.28) 5.99 <.00001 55%
High/IV/8 wk —0.40 (-0.53 to —0.28) 6.38 <.00001 0%
High/SC/16 wk -0.23 (-0.58 t0 0.12)  1.30 .19 20%
High/SC/8 wk —-0.31 (-0.36 to —0.26) 1.68 .09 NA

“Bolded P values indicate statistical significance (P < .05).

IV, intravenous; NA, not applicable; SC, subcutaneous; SMD, stan-
dardized mean difference; WOMAC, Western Ontario and McMas-
ter Universities Osteoarthritis Index.

administration,®10:18:23:27:33.34 34 1 that reported both
administration modes.* The WOMAC pain score was
reported at 8 weeks in 6 studies,>%142%4041 5t 16 weeks
in 13 studies,™ and at 24 weeks in 1 study.® To directly
compare the effects of dose, administration mode and treat-
ment duration combined on the outcome indicators, we
divided the RCTs into 14 subgroups. The results are shown
in Table 2 and Appendix 2 (Figure Al). The results of the
subgroup analysis showed that the IV administration of a
high-dose anti-NGF over a period of 16 weeks significantly
improved the WOMAC pain score (SMD= —0.42; [95% CI,
—0.55 to —0.28]; Z = 5.99; P < .00001; I’= 55%).

40, 41.

TReferences 2, 6, 7, 14, 26, 29, 3
6,7, 10, 14, 18, 23, 26, 27, 33, 34, 35, 41.

5,
HReferences 2, 6, 7, 10, 14, 18, 23,
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Figure 2. Risk of bias of the included studies. + = low risk;

— = high risk; ? = unclear risk.

WOMAC Physical Function Score

A total of 16 studies™ were assessed to determine anti-
NGF antibody treatment effects based on the WOMAC
physical function score (Figure 4). The overall physical

SSReferences 2-4, 6, 7, 10, 14, 18, 26, 27, 29, 33-35, 40, 41.
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function score significantly improved (SMD, —-0.36 [95%
CI, -0.41 to —-0.30]; Z = 12.67; P < .00001; I? = 44%)
(Figure 4).

There were 9 studies that reported only IV adminis-
tration!l 6 that reported only SC administration,>!%-1827:33,34
and 1 that reported both modes.* The WOMAC physical func-
tion score was reported at 8 weeks in 6 studies,>*14294041 ¢
16 weeks in 12 studies,’¥ and at 24 weeks in 1 study.? To
directly compare the combined effects of dose, administra-
tion mode, and treatment duration on the outcome indica-
tors, we divided the RCTs into 14 subgroups. The results are
shown in Table 3 and Appendix 2 (Figure A2). The results of
the subgroup analysis showed that IV administration of a
moderate dose of anti-NGF antibody treatment over a period
of 8 weeks significantly improved the WOMAC physical
function score (SMD, —0.46 [95% CI, —0.58 to —0.33]; Z =
7.01; P < .00001; I? = 0%).

WOMAC Stiffness Score

A total of 4 studies?%27-2940 gggessed anti-NGF antibody
treatment on WOMAC stiffness scores (Figure 5). The
overall stiffness score significantly improved (SMD,
-3.59 [95% CI, —4.87 to —2.30]; Z = 5.47; P < .00001; I* =
98%) (Figure 5).

PGA Score

A total of 13 studies™ were assessed to determine anti-
NGF antibody treatment effects on the PGA score. The
overall PGA score significantly improved (SMD, -0.28
[95% CI, —0.34 to —0.22]; Z = 9.39; P < .00001; I? = 50%)
(Figure 6).

There were 7 studies that reported only IV administra-
tion,%67:14.26.3540 5 that reported only SC admlnlstra-
tion,>1827:33:34 554 1 that reported both modes.* PGA
scores were reported at 8 weeks in 4 studies,>*1%1° at 16
weeks in 10 studies,” and at 24 weeks in 1 study.® To
directly compare the combined effects of dose, administra-
tion mode, and treatment duration on the outcome indica-
tors, we divided the RCTs into 14 subgroups. The results
are shown in Table 4 and Appendix 2 (Figure A3). The
results of the subgroup analysis showed that IV adminis-
tration of a moderate dose of anti-NGF antibody treatment
over a period of 8 weeks significantly improved the PGA
score (SMD, —0.45 [95% CI, —0.58 to —0.31]; Z = 6.63;
P < .00001; I* = 0%).

Adverse Events

AEs were reported in all RCTs.? Nausea, arthralgia, pares-
thesia, hypoesthesia, and headache were the most fre-
quently reported AEs in the treatment groups. The overall
incidence of patients with AEs was higher in the anti-NGF

lReferences 2, 6, 7, 14, 26, 29, 35, 40, 41.
Y9References 2, 6, 7, 10, 14, 18, 26, 27, 33, 34, 35, 41.
#References 2-4, 6, 7, 14, 18, 26, 27, 33-35, 40.

4References 2, 6, 7, 14, 18, 26, 27, 33, 34, 35, 40.
bReferences 2-7, 10, 14, 18, 23, 26, 27, 29, 32-35, 40, 41.
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Experimental Control Std. Mean Difference Std. Mean Difference

_Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% C| Year IV, Random, 95% ClI

Lane 2010 Tanezumab 10 pgikg IV [26] -30.1 19.79 74 -16.2 2051 14 0.7% -0.69 [-1.27, -0.11] 2010 -

Lane 2010 Tanezumab 25 pglkg IV [26] -36 19.05 75 -16.2 20.51 15 0.7% -1.02 [-1.59, -0.44] 2010

Lane 2010 Tanezumab 100 pgfkg IVI26] -39.6 18.93 74 -16.2 2051 14 0.6% -1.21[-1.81, -0.61] 2010

Lane 2010 Tanezumab 200 palkg IV[26] -43.5 19.52 72 -16.2 20.51 15 0.6% -1.37 [-1.97, -0.78] 2010 -

Lane 2010 Tanezumab 50 pg/kg IV [26] -29 20.36 72 -16.2 2051 15 0.7% -0.62 [-1.19, -0.06] 2010

Nagashima 2011 Tanezumab 25 pg/kg IV 129] -34.6 20.41 15 -232 214 3 0.2% -0.53[-1.78, 0.73] 2011

Nagashima 2011 Tanezumab 10 pg/kg IV 129] -20 20.95 15 -232 214 2 01% 0.14[-1.33, 1.62] 2011

Nagashima 2011 Tanezumab 50 pg/kg IV [29] 248 2041 15 -232 214 3 02% -0.07 [1.31,1.17] 2011

Nagashima 2011 Tanezumab 100 pg/kg IV[29] -32.6 2044 16 -23.2 214 3 0.2% -0.44 [-1.68, 0.81] 2011

Nagashima 2011 Tanezumab 200 pg/kg IV[29] =42 20.65 6 -232 214 3 0.1% -0.80[-2.27, 0.67] 2011

Brown 2012 Tanezumab 2.5 mg IV 17] -3.1 3.1 154 -24 285 51 1.7% -0.23[-0.55,0.09] 2012 B

Brown 2012 Tanezumab10 mg IV [7] 36 285 154 24 285 51 17% -0.42 [-0.74, -0.10] 2012

Brown 2012 Tanezumab 5mg IV [7] -33 287 156 24 285 52 17% -0.31[-0.63, 0.00] 2012

Spierings 2013 Tanezumab 5 mg IV [40] -358 279 161 -262 285 71 20% -0.34 [-0.62, -0.06] 2013

Brown 2013 Tanezumab 2.5 mg IV 6] -29 283 151 -1.62 285 51 1.7% -0.45 [-0.77, -0.13] 2013

Brown 2013 Tanezumab 10 mg IV 6] -3.37 3 150 -1.62 285 51 1.6% -0.59 [-0.91, -0.27] 2013

Spierings 2013 Tanezumab 10 mg IV [40] -3.58 2.82 150 -2.62 285 70 1.9% -0.34 [-0.62, -0.05] 2013

Brown 2013 Tanezumab Smg IV [6] -3.31 282 150 -1.62 285 52 1.7% -0.60 [-0.92, -0.27] 2013

Tiseo 2014 Fasinumab 0.03 mg/kg IV week 8 [41]  -26 2,01 53 19 174 18 0.8% -0.36 [-0.89, 0.18] 2014
Balanescu Tanezumab 2.5 mg IV+DSR week 812] -1.89 213 157 -154 21 51 1.7% -0.16 [-0.48, 0.15] 2014

Ekman 2014a Tanezumab 5 mg IV week 8 [14] -3.57 2.87 206 -2.36 288 103 2.3% -0.42 [-0.66, -0.18] 2014 -

Ekman 2014b Tanezumab 5 mg IV week 8 [14] -32 276 211 -199 289 105 2.4% -0.43 [-0.67, -0.19] 2014 -
Balanescu 2014 Tanezumab 2.5 mg IV+DSR [2] -2.09 226 157 -1.68 2.34 51 1.7% -0.18 [-0.50, 0.14] 2014 -/
Balanescu Tanezumab 5 mg |V+DSR week 82| 223 208 150 -1.54 21 51 1.7% -0.33 [-0.85, -0.01] 2014 1

Tiseo 2014 Fasinumab 0.1 mg/kg IV week 8 [41] -34 254 53 -19 174 18  0.7% -0.63 [-1.17,-0.08] 2014

Tiseo 2014 Fasinumab 0.03 mg/kg IV [41] -27 1.89 53 -24 218 18  0.8% -0.15[-0.69, 0.38] 2014 I
Ekman 2014a Tanezumab 10mg IV [14] -3.14 259 207 -223 259 103 2.3% -0.35 [-0.59, -0.11] 2014 I

Ekman 2014b Tanezumab 10mg IV [14] -262 317 208 -1.81 318 104 2.4% -0.25[-0.49, -0.02] 2014 /]

Tiseo 2014 Fasinumab 0.3 mg/kg IV [41] -3.2 224 54 24 218 19 0.8% -0.36 [-0.88, 0.17] 2014 B
Balanescu 2014 Tanezumab 10 mg IV+DSR [2] 225 229 145 -168 234 50 1.6% -0.25[-0.57, 0.08] 2014 R i
Ekman 2014a Tanezumab 10 mg IV week 8 [14] -38 258 207 -236 288 104 23% -0.54 [-0.77, -0.30] 2014 -

Ekman 2014b Tanezumab 10 mg IV week 8 [14] -279 288 208 -1989 289 104 2.4% -0.28 [-0.51, -0.04] 2014 I
Balanescu Tanezumab 10 mg IV+DSR week 8 [2] 229 2.05 145 -1.54 21 51 1.7% -0.36 [-0.68, -0.04] 2014 -

Tiseo 2014 Fasinumab 0.3 mg/kg IV week 8 [41] -3.5 242 54 19 1.74 19 0.8% -0.70 [-1.23, -0.16] 2014

Ekman 2014a Tanezumab 5 mg IV [14] -344 258 206 -223 259 104 23% -0.47 [-0.71,-0.23] 2014 -

Tiseo 2014 Fasinumab 0.1 mgikg IV [41] 34 253 53 24 218 18 08%  -040[-0.94,0.14] 2014 -
Ekman 2014b Tanezumab 5 mg IV [14] -2.95 32 211 -181 318 105 24% -0.36 [-0.59, -0.12] 2014 -
Balanescu 2014 Tanezumab 5 mg IV+DSR (2] =219 233 150 -1.68 234 51 1.7% -0.22[-0.54, 0.10] 2014 -/
Schnitzer 2015b Tanezumab 10 mg IV+celecoxibl35]-2.41  2.07 254 -1.47 256 64 2.0% -0.43 [-0.71, -0.15] 2015 -
Schnitzer 2015a Tanezumab 10 mg IV [35] 202 256 288 -1.44 252 70 214% -0.23[-0.49, 0.03] 2015 ]
Schnitzer 2015a Tanezumab 10 mg IV+naproxen|35]-2.36 256 288 -144 252 71 2.1% -0.36 [-0.62, -0.10] 2015 -
Schnitzer 2015b Tanezumab 10 mg IV [35] -2.05 255 254 -147 256 64  2.0% -0.23[-0.50, 0.05] 2015 /1
Schnitzer 2015a Tanezumab 5 mg IV [35] -1.88 219 285 -1.44 252 7 2.1% =0.19[-0.45, 0.07] 2015 /7
Schnitzer 2015a Tanezumab 5 mg IV+naproxen [35] -2.13 218 280 -1.44 252 71 21% -0.31 [-0.57, -0.04] 2015 ]
Schnitzer 2015b Tanezumab 5 mg IV [35] -2.02 256 256 -1.47 256 64 2.0% -0.21[-0.49,0.08] 2015 I
Schnitzer 2015b Tanezumab 5 mg V+celecoxib [35] -2.22 256 256 -147 256 64 20%  -0.29[-0.57,-0.02] 2015 ]
Mayorga 2016 Fulranumab 3 mg SC 127] 278 249 48 -3.01 2863 24 09% 0.09[-0.40, 0.58] 2016 N
Mayorga 2016 Fulranumab 9 mg SC [27] -3.03 256 50 -3.01 263 24 0.9% -0.01[-0.49, 0.48] 2016 I
Sanga 2017 Fulranumab 1 mg SC qdwk [33] -23 318 70 -2.18 4.15 12 0.6% -0.04 [-0.65, 0.58] 2017 - 1
Sanga 2017 Fulranumab 3 mg SC q8wk [33] -1.98 349 69 -2.18 4.15 12 0.6% 0.06 [-0.56, 0.67] 2017 N
Sanga 2017 Fulranumab 3 mg SC gdwk [33] -2.24 346 68 -2.18 4.15 12 0.6% -0.02 [-0.63, 0.60] 2017 -1
Sanga 2017 Fulranumab 6 mg SC 8wk [33] 229 349 69 -218 415 12  06%  -0.03[-0.64,0.58] 2017 — 1T
Sanga 2017 Fulranumab 10 mg SC g8wk(33| 258 34 66 -2.18 4.15 11 06% -0.11[-0.75, 0.53] 2017 - 1
Birbara 2018 Tanezumab 10 mg SC [4] -382 278 86 -273 221 18  0.8% -0.44 [-0.95, 0.07] 2018 - T
Birbara 2018 Tanezumab 5 mg SC Ml -3.8 27 63 -2.73 221 18 0.8% -0.41[-0.94,0.12] 2018 - |
Birbara 2018 Tanezumab 10 mg IV [4] -3.8 247 84 273 221 18 0.8% -0.36 [-0.87, 0.16] 2018 B
Birbara 2018 Tanezumab 2.5 mg SC [4] -3.88 2.58 74 273 221 18 0.8% -0.45[-0.97, 0.07] 2018 i

Kelly 2019 Fulranumab 1 mg SC (23] 273 441 81 -3.07 432 40 1.3% 0.08 [-0.30, 0.46] 2019 N
Dakin 2018 Fasinumab 1 mg SC[10] -35 241 75 24 24 17 0.8% -0.51[-1.04, 0.03] 2019 - 1

Dakin 2019 Fasinumab 3 mg SC[10] -3.4 24 78 24 24 18 0.8% -0.41[-0.93, 0.10] 2019 B
Schnitzer 2019 Tanezumab 2.5 mg SC[34] -3.23 342 231 <264 346 116 2.5% -0.17 [-0.39, 0.05] 2019 /1

Dakin 2018 Fasinumab 6 mg SC[10] =341 23 7 24 24 18 0.8% -0.30[-0.81, 0.22] 2019 B
Kelly 2019 Fulranumab 3 mg SC 23] -3.89 465 83 -3.07 432 41 1.3% -0.18[-0.55, 0.20] 2019 I
Schnitzer 2019 Tanezumab 2.5/5 mg SC(34] -3.37 343 233 -264 346 116 25% -0.21[-0.44, 0.01] 2019 /1

Dakin 2018 Fasinumab 9 mg SC[10] -38 25 79 24 24 18  0.8% -0.56 [-1.08, -0.04] 2019

Berenbaum 2020 Tanezumab 2.5 mg SC 3] =27 2.86 283 -224 302 141 2.7% -0.16 [-0.36, 0.04] 2020 ]
Berenbaum 2020 Tanezumab 5 mg SC  [3] -2.85 2.86 284 -2.24 302 1441 27% -0.21 [-0.41, -0.01] 2020 ™
Hochberg 2021 Tanezumab 2.5 mg SC  [18] -3.22 339 1002 -3.07 346 498 3.9% -0.04 [-0.15, 0.06] 2021 T
Hochberg 2021 Tanezumab 5 mg SC (18] 333 338 998 -307 346 498 39% -0.08[-0.18,0.03] 2021 1

Total (95% CI) 10960 4163 100.0% -0.31 [-0.36, -0.26] ’
Heterogeneity: Tau? = 0.01; Chi* = 109.45, df = 68 (P = 0.001); I* = 38% 2 _’1 5 1 2

Test for overall effect: Z = 11.75 (P < 0.00001) Favours [experimental] Favours [control]

Figure 3. Forest plot of changes from baseline to the endpoint for the Western Ontario and McMaster Universities Osteoarthritis
Index pain score. DSR, diclofenac sustained release; IV, intravenous; IV, inverse variance; g4wk, once every 4 weeks; q8wk, once
every 8 weeks; SC, subcutaneous; Std. Mean Difference, standardized mean difference.
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Experimental Control Std. Mean Difference Std. Mean Difference
_Study or Subgroup Mean SD Total Mean SD Total Weight IV. Random.95% ClYear  IV.Random.95%Cl

Lane 2010 Tanezumab 50 pg/kg IV [26] -30.8 20.36 72 -152 19.65 15  0.8% -0.76 [-1.33, -0.20] 2010

Lane 2010 Tanezumab 10 pg/kg IV [26] -30.1 19.79 74 -152 19.65 14 0.7% -0.75[-1.33, -0.16] 2010

Lane 2010 Tanezumab 25 ug/kg IV [26] -34.9 19.05 75 -152 19.65 15 08% -1.02 [-1.60, -0.45] 2010

Lane 2010 Tanezumab 200 ug/kg IV [26] -43.8 19.52 72 -152 19.65 15 07% -1.45 [-2.05, -0.85] 2010 -

Lane 2010 Tanezumab 100 pg/kg IV [26] -40.5 18.93 74 -152 19.65 14 07% -1.32[-1.92,-0.71] 2010 S

Nagashima 2011 Tanezumab 25 pg/kg IV [29] -31.4 2095 15 -229 20.06 3 02% -0.39 [-1.64, 0.86] 2011

Nagashima 2011 Tanezumab 200 pg/kg IV [29] -40.3 20.87 6 -229 20.06 3 01% -0.75[-2.21, 0.71] 2011

Nagashima 2011 Tanezumab 100 pg/kg IV [29] -32.1 2056 16 -229 20.06 3 02% -0.43 [-1.67,0.81] 2011

Nagashima 2011 Tanezumab 50 pgikg IV [29] 243 2095 15 =229 20.06 3 02% -0.06 [-1.30, 1.18] 2011

Nagashima 2011 Tanezumab 10 pg/kg IV [29] -18.1 21.38 15 -229 20.06 2 01% 0.21[-1.26, 1.69] 2011

Brown 2012 Tanezumab 5 mg IV [7] -3 275 156 -2 285 52 1.8% -0.36 [-0.67, -0.04] 2012

Brown 2012 Tanezumab 2.5 mg IV [7] -28 285 154 -2 285 51 1.8% -0.28 [-0.60, 0.04] 2012

Brown 2012 Tanezumab10 mg V(7] 33 261 154 2 285 5 1.7% -0.48 [-0.81, -0.16] 2012

Spierings 2013 Tanezumab 10 mg IV[40] -3.06 257 150 -1.91 273 70 20% -0.44 [-0.72,-0.15] 2013

Brown 2013 Tanezumab 5 mg IV [6] -2.88 245 150 -1.39 2.36 52 1.7% -0.61 [-0.93, -0.29] 2013

Spierings 2013 Tanezumab 5 mg IV [40] -3.05 254 161 -191 273 M 20% -0.44 [-0.72, -0.16] 2013

Brown 2013 Tanezumab 2.5 mg IV [6] 257 258 151 -1.39 2.36 5 1.7% -0.47 [-0.79, -0.14] 2013

Brown 2013 Tanezumab 10 mg IV [6] -3 262 156 -139 236 51 17% -0.63 [-0.95, -0.30] 2013

Balanescu Tanezumab 2.5 mg IV+DSR week 8(2] -1.74 213 157 -146 2.1 51 1.8% -0.13[-0.45, 0.18] 2014
Tiseo 2014 Fasinumab 0.03 mgfkg |V week 8 [41] 28 207 53 18 185 18  08% -0.48 [-1.03, 0.06] 2014
Tiseo 2014 Fasinumab 0.3 mg/kg IV week 8 [41] -34 257 54 -18 185 19  09% -0.65[-1.19,-0.12] 2014

Balanescu Tanezumab 10 mg IV+DSR week 8 [2] -2.08 2.05 145 -1.48 21 51 1.7% -0.30 [-0.62, 0.02] 2014

Ekman 2014a Tanezumab 10mg IV week 8 [14]  -341 258 206 -1.94 258 103 23% -0.57 [-0.81, -0.33] 2014

Ekman 2014b Tanezumab 10 mg IV week 8 [14] -255 2.88 208 -1.55 26 104 24% -0.36 [0.59, -0.12] 2014

Tiseo 2014 Fasinumab 0.1 mg/kg IV [41] -3.4 228 53 -23 23 18  08% -0.48 [-1.02, 0.08] 2014 i
Ekman 2014b Tanezumab 5mg IV [14] -268 3.05 211 -1.45 3.04 105 2.4% -0.40 [-0.64, -0.17] 2014

Balanescu 2014 Tanezumab 5 mg IV+DSR [2] -216 233 150 -1.53 234 51 1.7% -0.27 [-0.59, 0.05] 2014 i
Ekman 2014a Tanezumab 5mg IV [14] -3.09 273 206 -1.84 273 103 2.3% -0.46 [-0.70, -0.22] 2014

Tiseo 2014 Fasinumab 0.1 mg/kg IV week 8 [41] -3.4 232 53 -18 195 18  08% -0.71 [-1.26, -0.16] 2014

Balanescu Tanezumab 5 mg IV+DSR week 8 [2] 22 208 150 -1.48 21 50 1.7% -0.35 [-0.68, -0.03] 2014

Ekman 2014a Tanezumab 5mg IV week 8 [14] -3.17 273 206 -1.94 258 103 23% -0.46 [-0.70, -0.22] 2014

Ekman 2014b Tanezumab 5mg IV week 8 [14] 28 25 211 1585 26 106 24% -0.49 [-0.73, -0.25] 2014

Balanescu 2014 Tanezumab 10 mg IV+DSR [2] -2.23 229 145 -1.53 2.34 50 1.7% -0.30 [-0.63, 0.02] 2014

Tiseo 2014 Fasinumab 0.3 mg/kg IV [41] -3.1 218 54 23 23 19 09% -0.36 [-0.88,0.17] 2014 _
Ekman 2014b Tanezumab 10 mg IV [14] -245 3.03 208 -1.45 3.04 104 24% -0.33 [-0.57, -0.09] 2014

Tiseo 2014 Fasinumab 0.03 mg/kg IV [41] -29 178 53 -23 23 18  08% -0.31[-0.85, 0.23] 2014 .
Ekman 2014a Tanezumab 10 mg IV [14] -2.82 273 206 -1.84 273 103 24% -0.36 [-0.60, -0.12] 2014

Balanescu 2014 Tanezumab 2.5 mg IV+DSR 2] -205 226 157 -1.53 234 51 1.8% -0.23 [-0.54, 0.09] 2014
Schnitzer 2015a Tanezumab 5 mg IV+naproxen [35] -2.16 251 280 -1.38 2.69 M 22% -0.31 [-0.57, -0.04] 2015
Schnitzer 2015a Tanezumab 5 mg IV [35] -1.86 253 285 -138 269 M 22% -0.19 [-0.45, 0.07] 2015
Schnitzer 2015b Tanezumab 5 mg IV [35] -205 24 256 -142 256 64 21% -0.26 [-0.53, 0.02] 2015
Schnitzer 2015b Tanezumab 5 mg IV+celecoxib [35] -2.22 256 256 -1.42 2.56 64 21% -0.31 [-0.59, -0.04] 2015
Schnitzer 2015a Tanezumab 10 mg IV+naproxen[35]-2.26 272 288 -138 269 ™ 22% -0.32 [-0.58, -0.06] 2015

-l Hmummu|H||uu‘| UEIN

Schnitzer 2015b Tanezumab 10 mg IV [35] -204 239 254 -1.42 256 64 21% -0.26 [-0.53, 0.02] 2015

Schnitzer 2015b Tanezumab 10 mg IV+celecoxib[35]-2.42 255 254 -142 256 64 20% -0.39[-0.67,-0.12] 2015

Schnitzer 2015a Tanezumab 10 mg IV [35] -19 288 288 -1.38 269 70 22% -0.18 [-0.44, 0.08] 2015 B
Mayorga 2016 Fulranumab 9 mg SC (27] -3.09 262 50 -299 27 24 1.0% -0.04 [-0.52, 0.45] 2016 _
Mayorga 2016 Fulranumab 3 mg SC [27] -2.99 256 48 -299 27 24 1.0% 0.00 [-0.49, 0.49] 2016 —
Sanga 2017 Fulranumab 3 mg SC q8wi [33] -231 357 69 -22 315 12 07% -0.03 [-0.64, 0.58] 2017 T
Sanga 2017 Fulranumab 1 mg SC qdwk [33] -246 376 70 22 315 12 07% -0.07 [-0.68, 0.54] 2017 —
Sanga 2017 Fulranumab 10 mg SC g8wk [33] -3.43 349 66 -22 315 1 0.6% -0.35[-0.99, 0.29] 2017 _
Sanga 2017 Fulranumab 3 mg SC gdwk [33] -2.87 355 68 -22 315 12 07% -0.19 [-0.80, 0.42] 2017 T
Sanga 2017 Fulranumab 6 mg SC qBwk [33] -241 357 69 -22 3.15 12 07% -0.06 [-0.67, 0.55] 2017 _
Birbara 2018 Tanezumab 10 mg IV [4] -312 22 84 -224 195 18 089% -0.40 [-0.92, 0.11] 2018 T
Birbara 2018 Tanezumab 2.5 mg SC [4] -3.29 258 74 -224 195 18  09% -0.42 [-0.94, 0.10] 2018 B
Birbara 2018 Tanezumab 10 mg SC [4] -3.51 121 86 -224 185 18 09% -0.93 [-1.45, -0.40] 2018

Birbara 2018 Tanezumab 5 mg SC[4] -3.29 27 63 -224 195 18  09% -0.41[-0.93,0.12] 2018 -
Dakin 2019 Fasinumab 3 mg SC [10] -3.3 23 w21 23 17 09% -0.52 [-1.05, 0.01] 2019

Dakin 2019 Fasinumab 1 mg SC [10] 3.2 23 7 21 23 17 08% -0.47 [-1.01, 0.06] 2019 I
Schnitzer 2019 Tanezumab 2.5 mg SC [34) -322 337 231 -256 342 116 25% -0.19 [-0.42, 0.03] 2019

Dakin 2019 Fasinumab 9 mg SC [10] 36 25 80 -21 23 18  09% -0.56 [-1.08, -0.05] 2019

Schnitzer 2019 Tanezumab 2.5/5 mg SC(34] -3.45 331 233 -256 342 116 25% -0.27 [-0.49, -0.04] 2019

Dakin 2019 Fasinumab 6 mg SC [10] -3 25 7 -21 23 18 09% -0.36 [-0.88, 0.15] 2019 _
Berenbaum 2020 Tanezumab 2.5 mg SC 3] 27 269 283 211 267 141 2.7% -0.22 [-0.42,-0.02] 2020

Berenbaum 2020 Tanezumab 5 mg SC [3] -2.82 303 284 -211 267 141 2.7% -0.24 [-0.45, -0.04] 2020

Hochberg 2021 Tanezumab 5 mg SC (18] -3.39 347 998 -3.08 346 498 36% -0.09 [-0.20, 0.02] 2021

Hochberg 2021 Tanezumab 2.5 mg SC [18] -327 347 1002 -308 346 498 36% -0.05[-0.16, 0.05] 2021 i

Total (95% CI) 10800 4078 100.0% -0.36 [-0.41, -0.30]

Heterogeneity: Tau® = 0.02; Chi® = 118.14, df = 66 (P < 0.0001); P = 44% ; .

2 A 1 2
Test for overall effect: Z = 12.67 (P < 0.00001) Favours [experimental] Favours [control]
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Figure 4. Forest plot of changes from baseline to the endpoint for the Western Ontario and McMaster Universities Osteoarthritis
Index physical function score. DSR, diclofenac sustained release; IV, intravenous; IV, inverse variance; g4wk, once every 4 weeks;
q8wk, once every 8 weeks; SC, subcutaneous; Std. Mean Difference, standardized mean difference.
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TABLE 3
Subgroup Analysis of WOMAC Physical Function Scores
According to Dose, Administration Mode, and Treatment

Duration®

Dose/Mode/ Z I?
Duration SMD (95% CI) Value P Value Value
Low/IV/16 wk -0.37 (-=0.60 to —0.14) 3.12 .002 71%
Low/IV/8 wk —0.22 (-0.48 to 0.05) 1.61 11 0%
Low/SC/24 wk -0.22 (-0.42 to -0.02) 2.12 .03 NA
Low/SC/16 wk -0.24 (-0.41 to —-0.06) 2.64 .008 0%
Low/SC/8 wk -0.42 (-0.94 t0 0.10)  1.59 11 NA

Moderate/IV/16 wk —-0.36 (-0.45 to -0.27) 8.01 <.00001 0%
Moderate/IV/8 wk  —0.46 (-0.58 to —0.33) 7.01 <.00001 0%

Moderate/SC/24 wk —0.24 (-0.45 to —0.04) 2.35 .02 NA
Moderate/SC/16 wk —0.13 (-0.22 to —0.03) 2.70 .007 0%
Moderate/SC/8 wk  —0.41 (-0.93 to 0.12) 1.51 .13 NA
High/IV/16 wk —0.44 (-0.59 to —-0.30) 5.95 <.00001 60%
High/IV/8 wk -0.44 (-0.57 t0 -0.32) 6.99 <.00001 0%
High/SC/16 wk -0.30 (-0.62 to 0.02) 1.84 .07 6%
High/SC/8 wk —0.36 (-0.41 to -0.30) 3.46 <.00001 NA

“Bolded P values indicate statistical significance (P < .05).
IV, intravenous; NA, not applicable; SC, subcutaneous; SMD, stan-
dardized mean difference; WOMAC, Western Ontario and McMas-
ter Universities Osteoarthritis Index.

antibody treatment groups than in the control groups. RRs
for AEs were significantly increased (RR, 1.09 [95% CI, 1.06-
1.12]; Z = 5.60; P < .00001; I? = 0%) (Figure 7).

There were 10 studies that reported only IV administration,”
8 that reported only SC administration,®1%1823:27:32:33:34 519
1 that reported both modes.* To directly compare the com-
bined effects of dose and administration mode on outcome
indicators, we divided the RCTs into 6 subgroups. The
results are shown in Table 5 and Appendix 2 (Figure A4).
The results of the subgroup analysis showed that IV admin-
istration of a low dose of anti-NGF antibodies significantly
increased the incidence of AEs (RR, 1.28 [95% CI, 1.05-1.55];
Z =244; P = .01; I” = 0%).

Additionally, 17 studies? were assessed to determine anti-
NGF antibody treatment effects on SAEs. Increased OA,
osteonecrosis, and arthralgia were the most commonly
reported SAEs in all treatment groups. Compared with the
control groups, the incidence of SAEs in the anti-NGF anti-
body treatment groups did not increase significantly (RR,
1.15[95% CI,0.98-1.34]; Z = 1.71; P = .09; I = 0%) (Figure 8).

There were 9 studies that reported only IV administra-
tion, 7 that reported only SC administration, and 1 that
reported both modes. To directly compare the combined
effects of dose and administration mode on the outcome
indicators, we divided the RCTs into 6 subgroups. The
results are shown in Table 6 and Appendix 2 (Figure A5).
The results of the subgroup analysis showed that in all
treatment groups, the incidence of SAEs did not signifi-
cantly increase.

°References 2, 5, 6, 7, 14, 26, 29, 35, 40, 41
9References 2-7, 14, 18, 23, 26, 27, 29, 32-35, 40.

Efficacy and Safety of Anti-NGF Antibody Therapy 9

Sensitivity Analysis
A sensitivity analysis was performed on 9 RCTs? 7141835
that assessed fixed-dose tanezumab (Table 7 and Appendix
3). The analysis revealed significant improvements in the
overall WOMAC pain score (SMD, —0.27 [95% CI, —0.32 to
-0.21]; Z = 9.51; P < .001; I? = 32%), WOMAC physical
function score (SMD, -0.31 [95% CI, —-0.37 to —-0.25];
Z = 10.12; P < .001; I? = 42%), and PGA score (SMD,
-0.24 [95% CI, —0.30 to —0.17]; Z = 7.44; P < .001; I? =
47%) (Table 7). The proportion of the fixed-dose tanezumab
group that discontinued treatment because of AEs was sig-
nificantly higher than that of the control group (RR, 1.12
[95% CI, 1.08 to 1.15]; Z = 6.15; P < .001; I? = 0%). Com-
pared with the control group, the incidence of SAEs in the
fixed-dose tanezumab group did not significantly increase
(RR, 1.14 [95% CI, 0.97 to 1.34]; Z = 1.55; P = .12; I* = 0%).
A sensitivity analysis of 4 RCTs with active comparator
drugs was performed (Appendix 4). There were 2 RCTs2"4°
that used controlled-release oxycodone and 2 RCTs'**® that
used NSAIDs as active comparator drug controls. There
were significant improvements in the WOMAC pain score
(SMD, -0.21 [95% CI, —0.31 to —0.11]; Z = 3.99; P < .001;
I? = 54%), WOMAC physical function score (SMD, —0.24
[95% CI, —0.34 to —0.13]; Z = 4.40; P < .001; I? = 56%), and
PGA score (SMD, -0.20 [95% CI, —0.32 to —0.09]; Z = 3.45;
P = .0006; I? = 63%). The results of the sensitivity analysis
showed that there was no significant difference in the rate of
treatment discontinuation due to AEs between the Anti-
NGF antibody group and the active comparator drugs group
(RR, 0.94 [95% CI, 0.85 to 1.04]; Z = 1.14; P =0.26; I> = 73%).
Compared to the control group, the incidence of SAEs in the
fixed-dose tanezumab group did not significantly increase
(RR, 1.20 [95% CI, 0.90 to 1.61]; Z = 1.22; P = .22; I = 9%).

Publication Bias

Asymmetry in the funnel plots indicated a publication bias
(Figure 9). The P value from the Egger test'® was <.001 for
the WOMAC pain score, indicating an inflation of SMD
values due to publication bias.

DISCUSSION

According to our results, anti-NGF antibody therapy was
an effective type of treatment for OA. The pooled results
showed a significant reduction in the change in WOMAC
pain (SMD, —-0.31 [95% CI, -0.36 to —0.26]; Z = 11.75;
P < .00001; I? = 38%), WOMAC physical function (SMD,
-0.36 [95% CI, -0.41 to —0.30]; Z = 12.67; P < .00001;
I? = 44%), WOMAC stiffness (SMD, -3.59 [95% CI, —4.87
to —2.30]; Z = 5.47; P < .00001; IZ = 98%), and PGA scores
(SMD, -0.28 [95% CI, —0.34 to —0.22]; Z = 9.39; P < .00001;
I? = 50%). In contrast to good treatment effects, the inci-
dence of AEs also increased (RR, 1.09 [95% CI, 1.06 to 1.12];
Z = 5.60; P < .00001; I” = 0%).

There have been reports on the use of the anti-NGF anti-
bodies tanezumab, fulranumab, and fasinumab to treat hip
and/or knee OA pain.'%1%3% However, there is still
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Experimental
[Q yiean D .
Lane 2010 Tanezumab 25 pg/kg IV [26] -37.7 2 75
Lane 2010 Tanezumab 50 pg/kg IV [26] -34.5 24 72
Lane 2010 Tanezumab 200 pg/kg IV [26] 478 24 72
Lane 2010 Tanezumab 100 ug/kg IV [26] -42.7 2.2 74
Lane 2010 Tanezumab 10 pglkg IV [26] -335 23 74
Nagashima 2011 Tanezumab 10 pg/kg IV[29] -21.59 21.42 15
Nagashima 2011 Tanezumab 25 pg/kg IV[29] -39.81 21.73 15
Nagashima 2011 Tanezumab 50 pglkg IV[29] -22.37 21.73 15
Magashima 2011 Tanezumab 100 pg/kg IVI29]-30.48 21.44 16
MNagashima 2011 Tanezumab 200 pg/kg IV[29]-29.36 22.22 6
Spierings 2013 Tanezumab 5 mg IV [40] -3.01 266 1861
Spierings 2013 Tanezumab 10 mg IV [40] -3.27 269 150
Mayorga 2016 Fulranumab 3 mg SC|(27] -3.39 277 48
Mayorga 2016 Fulranumab 9 mg SC(27] -3.05 278 50
Total (95% CI) 843

Control Std. Mean Difference

lea D a e Random, 95%
-16.3 24 15 6.8% -10.26[-11.89, -8.63]
-16.3 24 14 71% -7.52 [-8.80, -6.23]
-16.3 24 14 6.4% -13.01[-15.08, -10.94]
-16.3 2.4 15 6.6% -11.72[-13.56, -9.87]
-16.3 24 15  7.2% -7.36 [-8.60, -6.12]
-19.69 22.94 3 7.2% -0.08 [-1.32, 1.16]
-19.69 22.94 3 71% -0.88 [-2.16, 0.41]
-19.69 22.94 3 72% -0.12 [1.36, 1.12]
-19.69 22.94 3 72% -0.48 [-1.72, 0.77]
-19.69 22.94 2 6.8% -0.38 [-2.00, 1.24]
-1.85 273 Il 7.6% -0.43 [-0.71, -0.15]
-185 273 70 7.6% -0.52 [-0.81, -0.24]
-3.06 29 24 7.6% -0.12 [-0.61, 0.37]
-3.06 291 24 76% 0.00 [-0.48, 0.49]
276 100.0% -3.59 [4.87, -2.30]

Heterogeneity: Tau? = 5.60; Chi? = 640.60, df = 13 (P < 0.00001); I* = 98%

Test for overall effect: Z = 5.47 (P < 0.00001)
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Figure 5. Forest plot of changes from baseline to the endpoint for the Western Ontario

Index-stiffness score.

Lane 2010 Tanezumab 50 pg/kg IV[26]

Lane 2010 Tanezumab 100 pg/kg IV [26]

Lane 2010 Tanezumab 200 pg/kg IV [26]

Lane 2010 Tanezumab 10 pg/kg IV[26]

Lane 2010 Tanezumab 25 pg/kg IV[26]

Brown 2012 Tanezumab 5 mg IV [7]

Brown 2012 Tanezumab10 mg IV]7]

Brown 2012 Tanezumab 2.5 mg IV [7]

Brown 2013 Tanezumab 5 mg IV [6]

Spierings 2013 Tanezumab 5 mg IV [40]
Spierings 2013 Tanezumab 10 mg I\V[40]

Brown 2013 Tanezumab 10 mg IV [6]

Brown 2013 Tanezumab 2.5 mg IV[6]

Ekman 2014a Tanezumab 5 mg IV [14]

Ekman 2014b Tanezumab 5 mg IV [14]
Balanescu 2014 Tanezumab 5 mg IV+DSRI2]
Balanescu Tanezumab 5 mg IV+DSR week 82|
Ekman 2014a Tanezumab 5 mg IV week 8[14]
Ekman 2014b Tanezumab 5 mg IV week 8[14]
Balanescu 2014 Tanezumab 10 mg IV+DSR[2]
Ekman 2014a Tanezumab 10 mg IV [14]

Ekman 2014b Tanezumab 10 mg IV [14]

Ekman 2014a Tanezumab 10 mg IV week 8 [14]
Ekman 2014b Tanezumab 10 mg IV week 8 [14]
Balanescu Tanezumab 10 mg IV+DSR week 82|
Balanescu 2014 Tanezumab 2.5 mg IV+DSR [2]
Balanescu Tanezumab 2.5 mg IV+DSR week 8 [2]
Schnitzer 2015a Tanezumab 5 mg IV|35]

Schnitzer 2015a Tanezumab 5 mg IV+naproxen [35]

Schnitzer 2015b Tanezumab 5 mg IVI35]

Schnitzer 2015b Tanezumab 5 mg IV+celecoxib|35] -0.74
Schnitzer 2015a Tanezumab 10 mg IV+naproxen[35] -0.72

Schnitzer 2015b Tanezumab 10 mg IV[35]

Schnitzer 2015b Tanezumab 10 mg IV+celecoxib|35] -0.75

Schnitzer 2015a Tanezumab 10 mg IVI35]
Mayorga 2016 Fulranumab 3 mg SC [27]
Mayorga 2016 Fulranumab 9 mg SC [27]
Sanga 2017 Fulranumab 1 mg SC g4wk [33]
Sanga 2017 Fulranumab 3 mg SC qB8wk [33]
Sanga 2017 Fulranumab 6 mg SC qBwk |33]
Sanga 2017 Fulranumab 3 mg SC gdwk [33]
Sanga 2017 Fulranumab 10 mg SC g8wk[33]
Birbara 2018 Tanezumab 2.5 mg SCI4]
Birbara 2018 Tanezumab 5 mg SC[4]
Birbara 2018 Tanezumab 10 mg IV [4]
Birbara 2018 Tanezumab 10 mg SC4]
Schnitzer 2019 Tanezumab 2.5 mg SC[34]
Schnitzer 2019 Tanezumab 2.5/5 mg SC[34|
Berenbaum 2020 Tanezumab 5 mg SC [3]
Berenbaum 2020 Tanezumab 2.5 mg SC[3]
Hochberg 2021 Tanezumab 5 mg SC [18]
Hochberg 2021 Tanezumab 2.5 mg SC18]

Total (95% CI)

Random, 95%

Std. Mean Difference

e

&>

L 4 L

0 5 0 5

Favours [experimental]

10
Favours [control]

and McMaster Universities Osteoarthritis

Std. Mean Difference
IV, Random, 95% Cl

Experimental Contral Std. Mean Difference
Mean SD_Total Mean SD Total Weight IV. Random.95% CI Year
-17.5 14.42 72 92 1538 15  0.9% -0.56 [-1.13,-0.00] 2010
-23.7 13.76 74 92 1538 14 0.8% -1.03 [-1.62, -0.43] 2010
=21 14.42 72 92 1538 15 0.9% -0.80 [-1.37,-0.23] 2010
-16.3 14.62 74 92 1538 14 0.8% -0.48 [-1.05, 0.10] 2010
-236 13.86 75 9.2 1538 15 08% -1.01[-1.59, -0.44] 2010
09 087 15 -05 074 52 19% -0.47 [-0.79, -0.16] 2012
-1 074 154 05 074 51 1.9% -0.67 [-1.00, -0.35] 2012
08 074 154 05 074 51 1.9% -0.40 [-0.72,-0.08] 2012
-0.78 086 150 -0.34 074 52 19% -0.53 [-0.85, -0.21] 2013
09 089 161 -052 095 71 22% -0.42 [-0.70,-0.13] 2013
-1 099 150 -052 0985 70 22% -0.49 [-0.78, -0.20] 2013
-0.81 087 156 -0.34 074 51 1.9% -0.56 [-0.88, -0.24] 2013
-066 086 151 -034 074 51 1.9% -0.38 [-0.70, -0.06] 2013
-0.87 1 205 -0.53 1 103  26% -0.34 [-0.58, -0.10] 2014
073 102 211 -039 101 105 26% -0.33 [-0.57,-0.10] 2014
-0.52 0.86 150 -0.34 086 5 1.9% -0.21[-0.53, 0.11] 2014
065 086 150 -0.32 086 51 1.9% -0.38 [-0.70, -0.06] 2014
095 0.86 205 -0.52 086 103 26% -0.50 [-0.74, -0.26] 2014
-087 087 211 -043 116 105 26% -0.45[-0.69,-0.21] 2014
-0.58 0.84 145 -0.34 086 50 1.9% -0.28 [-0.61, 0.04] 2014
073 101 207 -0.53 1 103 26% -0.20 [-0.44, 0.04] 2014
072 101 208 -0.38 101 104 26% -0.33 [-0.56, -0.09] 2014
-096 086 207 -052 086 103 26% -0.51[-0.75,-0.27] 2014
079 0.87 208 -043 116 104 26% -0.37 [-0.61,-0.13] 2014
062 0.84 145 -032 086 50 1.9% -0.35[-0.68, -0.03] 2014
-052 088 157 -0.34 086 51 1.9% -0.20[-0.52, 0.11] 2014
-0.48 0.88 157 -0.32 086 51 1.9% -0.18 [-0.50, 0.13] 2014
054 0.84 285 -0.54 084 71 24% 0.00 [-0.26, 0.26] 2015
-062 0.84 280 -054 084 71 24% -0.10[-0.36, 0.17] 2015
067 08 256 -054 08 64 23% -0.16 [-0.44,0.11] 2015
08 256 -054 08 64 23% -0.25[-0.52, 0.03] 2015
0.85 288 -0.54 084 71 24% -0.21[-0.47, 0.05] 2015
059 08 254 -054 08 64 23% -0.06 [-0.34, 0.21] 2015
0.8 254 -054 08 64 23% -0.26 [-0.54, 0.01] 2015
061 085 288 -0.54 084 70 24% -0.08 [-0.34, 0.18] 2015
-3.07 284 48 -284 298 24 11% -0.08 [-0.57, 0.41] 2016
-3.16  3.11 50 -284 298 24 11% -0.10[-0.59, 0.38] 2016
-22 386 70 -212 384 12 0.8% -0.02 [-0.63, 0.59] 2017
-24 341 69 -2.12 3.84 12 08% -0.08 [-0.69, 0.53] 2017
-24 34 69 -2.12 3.84 12 08% -0.08 [-0.69, 0.53] 2017
-2.52 3.3 68 -2.12 3.84 12 0.8% -0.12[-0.73, 0.50] 2017
-269 3.33 66 -2.12 3.84 1 07% -0.17 [-0.80, 0.47] 2017
-1.06 085 74 078 0.85 18  1.0% -0.30[-0.81,0.22] 2018
-095 0.87 63 -0.78 0.85 18  1.0% -0.19[-0.72,0.33] 2018
0.9 1.01 84 -0.78 0.85 18 1.0% -0.12[-0.63, 0.39] 2018
-1.08 11 86 -0.78 0.85 18 1.0% -0.28 [-0.79, 0.23] 2018
-087 116 231 -065 117 116 27% -0.19[-0.41,0.03] 2018
08 147 233 -D85 117 116 27% -0.21 [-0.44, 0.01] 2018
09 10 284 072 101 141 29% -0.18[-0.38, 0.02] 2020
-0.82 1.01 283 072 101 141 29% -0.10[-0.30, 0.10] 2020
097 121 998 -0.94 121 498 3.9% -0.02 [-0.13, 0.08] 2021
-096 121 1002 -0.84 121 488 3.9% -0.02[-0.12, 0.09] 2021

10104 3884 100.0%  -0.28[-0.34, -0.22]

Heterogeneity: Tau® = 0.02; Chi* = 102.42, df = 51 (P < 0.0001); I = 50%

Test for overall effect: Z = 9.38 (P < 0.00001)
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Figure 6. Forest plot of changes from baseline to the endpoint for the patient global assessment score. DSR, diclofenac sustained
release; IV, intravenous; 1V, inverse variance; g4wk, once every 4 weeks; q8wk, once every 8 weeks; SC, subcutaneous; Std. Mean
Difference, standardized mean difference.
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TABLE 4
Subgroup Analysis of PGA Scores According to Dose, Administration Mode, and Treatment Duration®
Dose/Mode/Duration SMD (95% CI) Z Value P Value P2 Value
Low-dose/IV/16 wk —0.42 (-0.63 to —0.21) 3.92 <.0001 32%
Low-dose/IV/8 wk -0.18 (—0.50 to 0.13) 1.13 0.26 NA
Low-dose/SC/24 wk -0.1 (—0.30 to 0.10) 0.96 0.34 NA
Low-dose/SC/16 wk —-0.05 (—0.14 to 0.05) 1.02 0.31 0%
Low-dose/SC/8 wk -0.3 (—0.81 to 0.22) 1.13 0.26 NA
Moderate-dose/IV/16 wk -0.27 (—=0.37 to —0.16) 4.9 <.00001 27%
Moderate-dose/IV/8 wk -0.45 (—-0.58 to —0.31) 6.63 <.00001 0%
Moderate-dose/SC/24 wk -0.18 (—0.38 to 0.02) 1.72 0.08 NA
Moderate-dose/SC/16 wk —0.06 (—0.16 to 0.03) 1.32 0.19 0%
Moderate-dose/SC/8 wk -0.19 (—=0.72 to 0.33) 0.73 0.48 NA
High-dose/IV/16 wk -0.34 (—0.48 to —0.20) 4.73 <.00001 57%
High-dose/IV/8 wk —0.42 (—0.54 to —0.29) 6.34 <.00001 0%
High-dose/SC/16 wk —-0.13 (—0.51 to 0.26) 0.64 0.52 0%
High-dose/SC/8 wk -0.28 (—0.79 to 0.23) 1.08 0.28 NA

“Bolded P values indicate statistical significance (P < .05). IV, intravenous; NA, not applicable; SC, subcutaneous; SMD, standardized

mean difference.

controversy over the effectiveness and safety of this treat-
ment. The optimal dose, administration mode, and treat-
ment duration of each drug have not been determined for
this therapy in a clinical setting.

The therapeutic effects and safety of anti-NGF antibody
treatment from 19 RCTs were assessed for hip and knee OA
pain. Pooled results showed significant reductions in
WOMAC scores for pain, physical function, and stiffness
as well as in PGA scores. These changes show the clinical
significance of anti-NGF antibody treatment for hip and/or
knee OA. The results are consistent with previous RCTs
indicating that anti-NGF antibody drugs have a significant
effect on pain relief and functional improvement in patients
with hip and/or knee OA pain.'®3® It may be that NGF
plays a key role in the process of pain generation under
chronic pain conditions.?**? Anti-NGF antibodies have the
potential to normalize noxious hyperactivity and produce
pain relief in a clinical environment.*? These drugs may
reduce the concentration of free NGF, prevent NGF from
binding to TrkA, or prevent TrkA from being activated and
thus play a role in pain treatment.'®?* Our meta-analysis
showed that the incidence of AEs in the treatment group
was higher than that in the control group, but the incidence
of SAEs was similar between the 2 groups.

We believe that the overall research quality was high. Most
of the RCTs in this study were low risk in terms of random
sequence generation, allocation of hidden information, blind-
ing, and selective reporting. However, there were 5 high-risk
studies in terms of the completeness of the results.?*1423.27
All the studies were sponsored by pharmaceutical companies,
which could have an effect on the findings. Our results indi-
cate that a large number of unpublished studies and studies
reporting nonsignificant results have led to publication bias.

High doses of anti-NGF antibodies improve OA pain but
increase the incidence of AEs. Our meta-analysis focused on
the effect of dose, administration mode, and treatment dura-
tion on the treatment of OA pain. Our subgroup analysis of
the effects of the 3 combined variables showed that there was

no unique treatment that achieved an optimal therapeutic
effect. High doses of anti-NGF antibodies via IV administra-
tion over a 16-week treatment period significantly improved
pain scores. Moderate doses of anti-NGF antibodies via IV
administration over an 8-week treatment period signifi-
cantly improved physical function scores. Low doses of
anti-NGF antibodies via IV administration over a 16-week
treatment period significantly improved PGA scores. In gen-
eral, the IV administration of anti-NGF antibodies was a
more effective treatment method compared to SC adminis-
tration. Low doses of anti-NGF antibodies had the highest
incidence of AEs using IV administration. Moderate doses of
anti-NGF antibodies had the lowest incidence of AEs using
SC administration. The incidence of AEs in all treatment
groups was higher than that in the control groups. An indi-
rect comparison of the incidence of AEs in subgroup analyses
showed that the incidence of AEs with SC administration
was lower than that of the corresponding dose with IV
administration. In all treatment groups, the incidence of
SAEs was similar to that in the control groups. This finding
is consistent with the results of the direct comparison
between the IV and SC administrations of tanezumab.*
RCTs that assessed the SC administration of tanezumab
as a new treatment method®!®®3 allowed us to conduct a
sensitivity analysis on fixed doses of tanezumab. Results of
the analysis showed that tanezumab effectively relieved
pain, improved physical function and stiffness, and
improved PGA scores. Birbara et al* examined the effects
of the IV versus SC administration of tanezumab for the
treatment of OA pain. Their results showed that there was
no significant difference in the effectiveness of the 2 admin-
istration modes. Our sensitivity analysis showed that
medium- and high-dose tanezumab had the most signifi-
cant improvement in pain with IV administration. High
doses of tanezumab had the most significant improvement
in physical function with SC administration, and high
doses of tanezumab had the most significant improvement
in PGA scores with IV administration. Although our results
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Experimental Control Risk Ratio Risk Ratio
—Study or Subgroup Events Total Events Total Weight M-H.Random.95%ClYear ~ M-H Random,95%Cl

Lane 2010 Tanezumab 100 pg/kg IV [26] 51 74 8 15 0.3% 1.29[0.79, 2.13] 2010 -
Lane 2010 Tanezumab 200 pg/lkg IV 126] 58 74 9 15 0.5% 1.31[0.85, 2.01] 2010 -
Lane 2010 Tanezumab 25 pg/kg IV [26] 49 74 8 15 0.3% 1.24 [0.75, 2.05] 2010 -1
Lane 2010 Tanezumab 50 pg/kg IV [26] 44 74 8 15 0.3% 1.11[0.67, 1.86] 2010 -1
Lane 2010 Tanezumab 10 pg/kg IV [26] 51 74 8 14 04% 1.21[0.75, 1.95] 2010 -1
Nagashima 2011 Tanezumab 10 pg/kg IV [29] 9 15 3 3 03% 0.68 [0.39, 1.18] 2011 -
Nagashima 2011 Tanezumab 100 pglkg IVI29] 8 16 2 3 01% 0.75[0.29, 1.92] 2011 - 1
Nagashima 2011 Tanezumab 200 pg/kg IVI29] 6 6 3 4 0.2% 1.33[0.72, 2.44] 2011 -1
Nagashima 2011 Tanezumab 25 pgikg IV [29] 4 15 2 3 01% 0.40[0.13, 1.28] 2011
Nagashima 2011 Tanezumab 50 pg/kg IV [29] 9 15 3 3 0.3% 0.68 [0.39, 1.18] 2011 —
Brown 2012 Tanezumab10 mg IV 7] 104 174 28 58 1.0% 1.24 [0.92, 1.66] 2012 T
Brown 2012 Tanezumab 2.5 mg IV 7] 100 172 27 57 0.9% 1.23[0.91, 1.66] 2012 T
Brown 2012 Tanezumab 5 mg IVI7] 95 172 28 57  1.0% 1.12[0.84, 1.51] 2012 -
Sanga 2013 Fulranumab 10 mg SC q8wk[32] 42 78 8 16  0.3% 1.08 [0.63, 1.83] 2013 -
Sanga 2013 Fulranumab 1 mg SC gdwk (32| 36 77 8 16 0.3% 0.94 [0.54, 1.61] 2013 - 1T
Sanga 2013 Fulranumab 3 mg SC g4wk|[32] 50 79 8 16 0.3% 1.27 [0.75, 2.12] 2013 -1
Sanga 2013 Fulranumab 3 mg SC qB8wk[32] 47 76 8 15 0.3% 1.16 [0.70, 1.92] 2013 I
Sanga 2013 Fulranumab 6 mg SC q8wk 32 45 78 8 15  0.3% 1.08 [0.65, 1.80] 2013 -
Brown 2013 Tanezumab 10 mg IV[6] 89 157 22 51 0.7% 1.31[0.93, 1.85] 2013 N
Brown 2013 Tanezumab 2.5 mg IV [6] 90 155 23 52  0.8% 1.31[0.94, 1.83] 2013 T
Brown 2013 Tanezumab 5 mg IV [6] 84 154 23 52 0.7% 1.23[0.88, 1.73] 2013 T
Spierings 2013 Tanezumab 10 mg IV [40] 61 150 25 70 06% 1.14 [0.79, 1.65] 2013 -
Spierings 2013 Tanezumab 5 mg IV [40] 72 161 25 71 0.7% 1.27 [0.89, 1.82] 2013 I
Balanescu 2014 Tanezumab 10 mg IV+DSRI2] 7 145 17 50 0.5% 1.44 [0.95, 2.19] 2014 T -
Balanescu 2014 Tanezumab 2.5 mg IV+DSRI2] 73 157 18 51 0.5% 1.32[0.88, 1.98] 2014 1T
Balanescu 2014 Tanezumab 5 mg IV+DSR 2] 72 150 18 51 0.5% 1.36 [0.91, 2.04] 2014 T
Brown 2014 Tanezumab 10 mg IV [5] 48 74 20 38 07% 1.17 [0.83, 1.64] 2014 =1
Brown 2014 Tanezumab 5 mg IV [5] 41 73 19 36 0.6% 1.06 [0.74, 1.54] 2014 FN
Ekman 2014a Tanezumab 10 mg IVI14] 122 208 50 104 16% 1.22[0.97, 1.54] 2014 _'_
Ekman 2014a Tanezumab 5 mg IV[14] 107 2086 49 104 1.4% 1.10 [0.87, 1.40] 2014 T
Ekman 2014b Tanezumab 10 mg IV[14] 101 209 42 104 1.1% 1.20 [0.91, 1.57] 2014 T
Ekman 2014b Tanezumab 5 mg IV[14] 101 21 43 105 1.2% 1.17 [0.89, 1.53] 2014 1
Tiseo 2014 Fasinumab 0.03 mg/kg IV[41] 37 56 11 18 0.5% 1.08 [0.71, 1.63] 2014 -1
Tiseo 2014 Fasinumab 0.1 mg/kg IV [41] 39 52 12 18 06% 1.13[0.78, 1.62] 2014 I P
Tiseo 2014 Fasinumab 0.3 mg/kg IV [41] 39 52 12 19 06% 1.19[0.81, 1.73] 2014 -
Schnitzer 2015 Tanezumab 10 mg IVI35] 399 542 91 135 52% 1.09 [0.96, 1.24] 2015 —
Schnitzer 2015 Tanezumab 10 mg IV +NSAID 35] 400 542 91 135 5.2% 1.09[0.96, 1.24] 2015 ™
Schnitzer 2015 Tanezumab 5 mg IV [35] 405 541 91 134 5.3% 1.10 [0.97, 1.25] 2015 il
Schnitzer 2015 Tanezumab 5 mg IV +NSAID[35] 390 536 91 135 5.1% 1.08 [0.95, 1.23] 2015 I
Mayorga 2016 Fulranumab 3 mg SC 1271 30 48 18 24 0.8% 0.83[0.61, 1.15] 2016 ]
Mayorga 2016 Fulranumab 9 mg SC I27] 41 50 19 24 14% 1.04 [0.81, 1.32] 2016 -
Sanga 2017 Fulranumab 10 mg SC q8wk [33] 68 78 14 16 2.0% 1.00 [0.81, 1.22] 2017 T
Sanga 2017 Fulranumab 1 mg SC g4wk[33] 66 77 14 15 3.2% 0.92[0.78, 1.08] 2017 -
Sanga 2017 Fulranumab 3 mg SC gdwk[33] 74 79 14 16 2.2% 1.07 [0.88, 1.30] 2017 T
Sanga 2017 Fulranumab 3 mg SC q8wk (33| 72 76 13 15 2.0% 1.09 [0.89, 1.34] 2017 1T
Sanga 2017 Fulranumab 6 mg SC gB8wk [33] 72 78 14 16 2.2% 1.05[0.87, 1.28] 2017 T
Birbara 2018 Tanezumab 10 mg SCI4] 36 86 10 18 0.4% 0.75[0.47, 1.22] 2018 [
Birbara 2018 Tanezumab 2.5 mg SCHI 35 74 9 18 0.3% 0.95 [0.56, 1.59] 2018 I
Birbara 2018 Tanezumab 5 mg SC 4] 31 63 9 18 0.3% 0.98 [0.58, 1.66] 2018 -1
Birbara 2018 Tanezumab 10 mg IV[4] 44 84 9 18  0.3% 1.05 [0.63, 1.74] 2018 -
Dakin 2019 Fasinumab 9 mg SC [10] 48 83 11 20 0.4% 1.05 [0.68, 1.63] 2019
Kelly 2019 Fulranumab 1 mg SC [23] 62 81 26 41 1.2% 1.21[0.93, 1.57] 2019 T
Kelly 2019 Fulranumab 3 mg SC (23] 60 83 25 40 1.1% 1.16 [0.88, 1.52] 2019 T
Schnitzer 2018 Tanezumab 2.5/5 mg SC [34] 40 23 16 116 0.3% 1.26 [0.74, 2.14] 2019 ]
Schnitzer 2019 Tanezumab 2.5 mg SCI34] 33 233 15 116 0.3% 1.10[0.62, 1.93] 2019 - T
Dakin 2019 Fasinumab 1 mg SC [10] 54 85 11 21 0.4% 1.21[0.78, 1.88] 2019 -1
Dakin 2019 Fasinumab 3 mg SC [10] 52 84 11 20 0.5% 1.13[0.73, 1.73] 2019 -1
Dakin 2018 Fasinumab 6 mg SC [10] 55 85 12 21 0.5% 1.13[0.76, 1.69] 2019 -1
Berenbaum 2020 Tanezumab 2.5 mg SC (3] 184 283 89 141 3.6% 1.03 [0.88, 1.20] 2020 .
Berenbaum 2020 Tanezumab 5 mg SCI3] 198 284 89 141 3.9% 1.10[0.95, 1.28] 2020 I
Hochberg 2021 Tanezumab 2.5 mg SCI18] 681 1002 333 498 14.9% 1.02 [0.94, 1.10] 2021 T
Hochberg 2021 Tanezumab 5 mg SC [18] 744 998 333 498 16.4% 1.11[1.04, 1.20] 2021 o=
Total (95% CI) 10199 3742 100.0% 1.09 [1.06, 1.12] t
Total events 6429 2084
Heterogeneity: Tau? = 0.00; Chi* = 40.58, df = 61 (P = 0.98); I* = 0% 012 o=5 ] 2 5
Test for overall effect: Z = 5.60 (P < 0.00001) Favours [experimental] Favours [control]

Figure 7. Forest plot of differences in adverse event rates between the experimental and control groups. DSR, diclofenac
sustained release; IV, intravenous; M-H, random Mantel-Haenszel random-effects model; g4wk, once every 4 weeks; q8wk, once
every 8 weeks; SC, subcutaneous.
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TABLE 5
Subgroup Analysis of Adverse Events According to Dose
and Administration Mode®

Dose/Mode RR (95% CI) Z Value P Value I? Value
Low/IV 1.28 (1.05-1.55) 2.44 .01 0%
Low/SC 1.02 (0.95-1.09) 0.55 .58 0%
Moderate/IV 1.11 (1.04-1.19) 2.96 .003 0%
Moderate/SC 1.08 (1.03-1.14) 3.01 .003 0%
High/IV 1.15 (1.07-1.23) 4.04 <.0001 0%
High/SC 1.00 (0.87-1.14) 0.05 .96 0%

“Bolded P values indicate statistical significance (P < .05).

IV, intravenous; RR, risk ratios; SC, subcutaneous.

Experimental Control

__Study or Subgroup Events a n a
Lane 2010 Tanezumab 100 pglkg IV (26 0 74 0 15
Lane 2010 Tanezumab 200 pglkg IV [26] 2 74 1 15  0.5%
Lane 2010 Tanezumab 25 pg/kg IV [26] 1 74 0 15 0.2%
Lane 2010 Tanezumab 50 pg/kg IV 126] 0 74 0 15
Lane 2010 Tanezumab 10 pg/kg IV [26] 0 74 0 14
Nagashima 2011 Tanezumab 10 pg/kg IV[29] 1 15 0 3 03%
Nagashima 2011 Tanezumab 100 pg/kg IV129] 0 16 1] 3
Nagashima 2011 Tanezumab 200 pg/kg IV|29] 0 6 0 4
Nagashima 2011 Tanezumab 25 pg/kg IVI29] 1 15 0 3 0.3%
Nagashima 2011 Tanezumab 50 pg/kg IVI29] 0 15 0 3
Brown 2012 Tanezumab10 mg IV 7] 3 174 1 58  0.5%
Brown 2012 Tanezumab 2.5 mg V(7] 3 172 1 57  0.5%
Brown 2012 Tanezumab 5 mg IV 17] 4 172 1 57  0.5%
Sanga 2013 Fulranumab 10 mg SC q8wk[32] 1 78 0 16  0.2%
Sanga 2013 Fulranumab 1 mg SC qdwk|32] 0 7 0 16
Sanga 2013 Fulranumab 3 mg SC g4wk|[32] 0 79 0 16
Sanga 2013 Fulranumab 3 mg SC q8wk|32] 0 76 0 15
Sanga 2013 Fulranumab 6 mg SC q8wk|32] 1 8 1 15 0.3%
Brown 2013 Tanezumab 10 mg IV[6] B 157 2 51 1.0%
Brown 2013 Tanezumab 2.5 mg IV [6] 7 155 2 52 1.0%
Brown 2013 Tanezumab 5 mg IV [6] 5 154 2 52 1.0%
Spierings 2013 Tanezumab 10 mg IV [40] 4 150 1 70 0.5%
Spierings 2013 Tanezumab 5 mg |V[40] 2 161 1 7 0.4%
Balanescu 2014 Tanezumab 10 mg IV+DSRI2] 10 145 3 50 1.6%
Balanescu 2014 Tanezumab 2.5 mg IV+DSR|2] 12 157 3 51 1.6%
Balanescu 2014 Tanezumab 5 mg IV+DSR [2] 8 150 2 51 1.1%
Brown 2014 Tanezumab 10 mg IV [5] 3 74 0 36 0.3%
Brown 2014 Tanezumab 5 mg IV 5] 0 73 0 36
Ekman 2014a Tanezumab 10 mg IV[14] [} 208 4 104 1.6%
Ekman 2014a Tanezumab 5 mg IV [14] 7 206 4 104 1.7%
Ekman 2014b Tanezumab 10 mg IV[14] 4 209 2 104 0.9%
Ekman 2014b Tanezumab 5 mg IV [14] 3 211 2 105 08%
Schnitzer 2015 Tanezumab 10 mg IV [35] 46 542 11 135 6.2%
Schnitzer 2015 Tanezumab 10 mg IV +NSAID [35] 64 542 11 135 6.6%
Schnitzer 2015 Tanezumab 5 mg IV 1351 44 541 10 134 57%
Schnitzer 2015 Tanezumab 5 mg IV +NSAID [35] 54 536 11 135 64%
Mayorga 2016 Fulranumab 3 mg SC27] 0 48 0 24
Mayorga 2016 Fulranumab 9 mg SC27] 1 50 1 24 0.3%
Sanga 2017 Fulranumab 10 mg SC q8wk(33] 25 78 3 16 2.2%
Sanga 2017 Fulranumab 1 mg SC q4wkI33] 1" 7 2 15  1.3%
Sanga 2017 Fulranumab 3 mg SC qdwk33] 26 79 3 16  2.2%
Sanga 2017 Fulranumab 3 mg SC q8wk|33| 14 76 2 15 1.3%
Sanga 2017 Fulranumab 6 mg SC q8wk|33] 20 78 3 16  21%
Birbara 2018 Tanezumab 10 mg SCH] 0 86 0 18
Birbara 2018 Tanezumab 2.5 mg SC 4| 2 74 1 18  04%
Birbara 2018 Tanezumab 5 mg SC [4] 0 63 0 18
Birbara 2018 Tanezumab 10 mg IV 4] 1 84 1 18 0.3%
Kelly 2019 Fulranumab 3 mg SC[23| 3 83 2 40 08%
Schnitzer 2019 Tanezumab 2.5/5 mg SCI34] 4 231 2 116 0.9%
Schnitzer 2019 Tanezumab 2.5 mg SC 1341 4 233 2 116  0.9%
Kelly 2019 Fulranumab 1 mg SCI[23| 8 81 3 M 1.5%
Berenbaum 2020 Tanezumab 2.5 mg SC13] " 283 13 1M 4.1%
Berenbaum 2020 Tanezumab 5 mg SC [3] 24 284 14 141 6.3%
Hochberg 2021 Tanezumab 2.5 mg SC [18] 78 1002 33 498 16.0%
Hochberg 2021 Tanezumab § mg SC|18] 110 998 33 498 17.7%
Total (95% CI) 9702 3605 100.0%
Total events 644 194

Heterogeneity: Tau® = 0.00; Chi* = 20.71, df = 41 (P = 1.00); P = 0%
Test for overall effect: Z = 1.71 (P = 0.09)
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are consistent with the observation that a higher dose of
tanezumab provides improved efficacy,?® our findings of the
effectiveness of IV administration on treatment outcomes
differ from the results of Birbara et al.* Considering that
only one study used a high dose of tanezumab (10 mg) with
SC administration,* we believe that additional studies com-
paring different administration modes should be performed.

Our sensitivity analysis demonstrated that compared
with oxycodone,?”*® and NSAIDs,'*!® anti-NGF antibo-
dies significantly improved pain scores, physical function
scores, and PGA scores. There was no significant difference
in the incidence of AEs for anti-NGF antibodies compared
to analgesics. 4182740

Risk Ratio Risk Ratio
Random, 95% CI

andom, 95%
Not estimable
0.41[0.04, 4.19]
0.64 [0.03, 15.01]
Not estimable
Not estimable
0.75[0.04, 15.17]
Not estimable
Not estimable
0.75[0.04, 15.17]
Not estimable
1.00[0.11, 9.43]
0.99[0.11, 9.37]
1.33[0.15, 11.62]
0.65[0.03, 15.18]
Not estimable
Not estimable
Not estimable
0.19[0.01, 2.91]
0.97 [0.20, 4.68]
1.17 [0.25, 5.48]
0.84 [0.17, 4.22]
1.87 [0.21, 16.40]
0.88 [0.08, 9.57]
1.15[0.33, 4.01]
1,30 [0.38, 4.42]
1.36 [0.30, 6.20]
3.45[0.18, 65.12]
Not estimable
0.75[0.22, 2.60]
0.88 [0.26, 2.95]
1.00[0.18, 5.35]
0.75[0.13, 4.40]
1.04 [0.55, 1.96]
1.45 [0.79, 2.67]
1.09 [0.56, 2.11]
1.24 [0.66, 2.30]
Not estimable
0.48 [0.03, 7.35]
1.71 [0.59, 4.98]
1.07 [0.286, 4.35]
1.76 [0.60, 5.10]
1.38 [0.35, 5.46]
1.37 [0.46, 4.08]
Not estimable
0.49 [0.05, 5.07]
Not estimable
0.21 [0.01, 3.27]
0.72[0.13, 4.16]
1.00 [0.18, 5.40]
1.00[0.18, 5.36]
1.35 [0.38, 4.82]
0.42[0.18, 0.82]
0.85[0.45, 1.59]
1.17 [0.79, 1.74]
1,66 [1.14, 2.42]

Ra

R

P
—

]
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0.01 0.1 10 100
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Figure 8. Forest plot of differences in serious adverse event rates between the experimental and control groups.
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The safety of anti-NGF antibodies has been a concern in
clinical applications.'” Our meta-analysis showed that the
frequency of drug withdrawal because of AEs in the

TABLE 6
Subgroup Analysis of Serious Adverse Events According to
Dose and Administration Mode®

Dose/Mode RR (95% CI) Z Value P Value I?Value
Low/IV 1.09 (0.49-2.39) 0.20 .84 0%
Low/SC 0.97 (0.70-1.36) 0.16 .88 3%
Moderate/IV 1.10 (0.76-1.60) 0.50 .62 0%
Moderate/SC  1.34 (0.99-1.80) 1.92 .05 2%
High/TV 1.12 (0.79-1.59) 0.61 54 0%
High/SC 1.34 (0.52-3.47) 0.61 54 0%

“IV, intravenous; RR, risk ratios; SC, subcutaneous.

The Orthopaedic Journal of Sports Medicine

treatment group was higher than that in the control group
and that the incidence of SAEs was similar between the 2
groups. In multiple studies, a lower incidence of AEs in the
placebo group or placebo combined with NSAID group com-
pared to the anti-NGF antibody group or anti-NGF anti-
body combined with NSAID group was reported.?3°
Several studies reported that the frequency of treatment
discontinuation because of AEs with anti-NGF antibodies
is similar to or lower than the rates observed with
NSAIDs.'*27:354% Qur safety data showed that the inci-
dence of drug withdrawal because of AEs and SAEs meets
the prescribed standards.'*2725% We found that anti-NGF
antibody treatments are well tolerated and safe.

The most common AEs associated with the use of anti-
NGF antibodies include peripheral edema, joint and limb
pain, and peripheral neuropathy.2%3354! | egs than 10% of
patients have neuropathy.'? Symptoms of abnormal
peripheral sensation are usually mild to moderate,

TABLE 7
Sensitivity Analysis of Fixed-Dose Tanezumab®
Outcome SMD or RR (95% CI) Z Value P Value I? Value
WOMAC pain
Low dose/IV —0.28 (-0.47 to —0.10) 3.04 .002 0%
Low dose/SC —0.11 (-0.21 to —0.01) 2.06 .04 15%
Moderate dose/IV —0.33 (-0.42 to —0.24) 7.47 <.00001 0%
Moderate dose/SC —0.12 (-0.21 to —0.03) 2.71 .007 1%
High dose/IV —0.33 (-0.42 to —0.25) 7.66 <.00001 0%
High dose/SC —0.44 (-0.95 to 0.07) 1.68 .09 NA
WOMAC physical function
Low dose/IV —-0.32 (-0.51 to —0.14) 3.44 .0006 0%
Low dose/SC —0.14 (-0.26 to —0.02) 2.38 .02 26%
Moderate dose/IV —0.36 (-0.44 to —0.27) 8.09 <.00001 0%
Moderate dose/SC —0.18 (-0.29 to —0.06) 3.03 .002 24%
High dose/IV —0.36 (-0.44 to —0.27) 8.17 <.00001 0%
High dose/SC —0.93 (-1.45 to —0.40) 3.46 .0005 NA
PGA
Low dose/IV —0.33 (-0.51 to —0.15) 3.52 .0004 0%
Low dose/SC —0.06 (-0.15 to 0.02) 1.48 .14 0%
Moderate dose/IV —0.27 (-0.37 to —0.17) 5.22 <.00001 27%
Moderate dose/SC —0.10 (-0.20 to 0.00) 1.90 .06 13%
High dose/IV —-0.29 (-0.40 to —0.18) 5.13 <.00001 39%
High dose/SC —0.28 (-0.79 to 0.23) 1.08 .28 NA
AEs
Low dose/IV 1.28 (1.05 to 1.55) 2.44 .01 0%
Low dose/SC 1.02 (0.95 to 1.09) 0.55 .58 0%
Moderate dose/IV 1.12 (1.04 to 1.20) 3.07 .002 0%
Moderate dose/SC 1.11 (1.04 to 1.19) 3.01 .001 0%
High dose/IV 1.14 (1.06 to 1.22) 3.67 .0002 0%
High dose/SC 0.75 (0.47 to 1.22) 1.15 .25 NA
SAEs
Low dose/IV 1.21 (0.50 to 2.91) 0.42 .68 0%
Low dose/SC 0.78 (0.40 to 1.51) 0.75 .45 47%
Moderate dose/IV 1.10 (0.76 to 1.60) 0.50 .62 0%
Moderate dose/SC 1.25 (0.75 to 2.08) 0.87 .38 41%
High dose/IV 1.14 (0.80 to 1.63) 0.74 .46 0%
High dose/SC Not estimable NA NA NA

“Bolded P values indicate statistical significance (P < .05). AE, adverse event; IV, intravenous; NA, not applicable; PGA, patient global
assessment; RR, risk ratios; SAE, serious adverse event; SC, subcutaneous; SMD, standardized mean difference; WOMAC, Western Ontario

and McMaster Universities Osteoarthritis Index.
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Figure 9. Funnel plots with pseudo-95% Cls. Funnel plot of
changes from baseline to the endpoint for the Western Ontario
and McMaster Universities Osteoarthritis Index—pain score.
IV, inverse variance.

transient in nature, and without continuous changes on
neurological examination, and most AEs disappeared
before the end of the study by Dietz et al.'?

Early clinical trial studies have shown that rapidly
progressive OA is a potential SAE.?17-35 The United
States Food and Drug Administration concluded that
tanezumab was unrelated to an increased risk of
osteonecrosis.'®3® Schnitzer et al®*®® showed that joint
safety events were rare and most were considered normal
OA progression. No joint safety event was judged to be
osteonecrosis, a subchondral insufficiency fracture, or a
pathological fracture.?® The incidence of rapidly progres-
sive OA may be related to the dose of tanezumab.?* SAEs
in clinical trials of anti-NGF antibodies should be moni-
tored to determine the overall risk-benefit ratio of anti-
NGF antibodies in controlling OA pain.

We found that anti-NGF antibodies provided pain relief
and improved physical function in patients with OA as well
as had acceptable AEs. Compared with classic OA analgesics
(oxycodone and NSAIDs), anti-NGF antibodies improved
treatment outcomes better. There were significant improve-
ments in the WOMAC pain score (SMD, —0.21 [95% CI,
—0.31 to —0.11]; Z = 3.99; P < .001; I? = 54%), WOMAC
physical function score (SMD, —0.24 [95% CI, —0.34 to
~0.13]; Z = 4.40; P < .001; I? = 56%), and PGA score (SMD,
—0.20 [95% CI, —0.32 to —0.09]; Z = 3.45; P = .0006; I =
63%). Our results may provide an important foundation for
investigating anti-NGF antibody treatment policies.

This meta-analysis had several limitations. First, few
RCTs examining fulranumab and fasinumab were avail-
able, which may have affected outcomes. Second, RCTs did
not distinguish between knee and hip outcomes. Third,
most of the RCTs that we included only reported the out-
come indicators at 16 weeks, and more outcome indicators
at different treatment durations are needed to increase
the reliability of the results. Fourth, there was only 1
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study that directly compared the IV and SC administra-
tions of tanezumab. Fifth, the WOMAC stiffness scores
were highly heterogeneous (I = 98%), and few RCTs
reported on this outcome indicator. Finally, all RCTs were
sponsored by pharmaceutical companies, possibly intro-
ducing funding bias.

CONCLUSION

Our meta-analysis showed that anti-NGF antibodies could
effectively relieve pain, improve physical function, reduce
stiffness, and improve the PGA score in patients with knee
and hip OA. We found that the AEs caused by anti-NGF
antibody treatment were temporary and mild in nature and
were usually well tolerated. SAEs were not considered to be
related to the use of anti-NGF antibodies. However, no con-
clusion can be drawn regarding the optimal treatment plan
for anti-NGF antibodies based on an analysis of the com-
bined effect of the study variables on treatment outcomes.
Additional RCTs are necessary to provide information on
the combined effect of dose, administration mode, and
treatment duration on the effectiveness and safety of
anti-NGF antibody treatment.
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Search Strategy Results

Pubmed
#1  "Osteoarthritis"[Mesh] 65487
#2  Osteoarthr* 101226
#3  OAlTitle/Abstract] 37442
#4 "Degenerative Arthriti*" 1410
#5  Arthroses [Title/Abstract] 512
#6  Arthrosis [Title/Abstract] 5511
#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 (("Nerve Growth Factor"[Mesh]) OR "fasimimab" 118192
#8 [Supplementary Concept]) OR "fulranumab" [Supplementary Concept]) OR "tanezumab" [Supplementary Concept] 7347
#9 '"nerve growth factor"[Title/Abstract] 18874
#10 NGF[Title/Abstract] 15932
#11 fasinumab|Title/Abstract] 19
#12 REGN475[Title/Abstract] 3
#13 fulranumab[Title/Abstract] 19
#14 tanezumab [Title/Abstract] 105
#15 RN624 MAD[Title/Abstract] 6
#16 RN624[Title/Abstract] 2
#17 RI 624[Title/Abstract] 123
#18 #8 OR #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 23396
#19 #7 AND #18 286
#20 (randomized controlled trial[pt] 1254914

OR controlled clinical trial[pt]OR randomized[tiab] OR placebol[tiab] OR clinical trials as

topic[mesh:noexp] OR randomly|[tiab] OR trial[ti]) NOT

(animals [mh] NOT (humans [mh] AND animals[mh]))
#21 #19 AND #20 66
The Cochrane Central Register of Controlled Trials (CENTRAL)
#1 MeSH descriptor: [Osteoarthritis] explode all trees 7704
#2  (osteoarthr®) 19224
#3  (OA): ti,abkw 6306
#4 "Degenerative Arthriti*" 1
#5  (Arthrosis): ti,ab,kw 652
#6  (Arthroses): ti,abkw 40
#7 #1 OR #2 OR #3 OR #4 OR #5 OR #6 20285
#8 MeSH descriptor: [Nerve Growth Factor] explode all trees 87
#9 (NGF): ti,ab,kw OR ("nerve growth factor"):ti,ab,kw 512
#10 (SAR164877):ti,abkw 6
#11 (REGN475): ti,abkw 19
#12 (fasinumab): ti,ab,kw 22
#13 #10 OR #11 OR #12 30
#14 (fulranumab): ti,abkw 23
#15 (JNJ 42160443): ti,abkw 16
#16 #14 OR #15 35
#17 (tanezumab): ti,ab,kw 117
#18 (RN624): ti,abkw 15
#19 (RI 624): ti,ab,kw 3
#20 (PF 04383119): ti,ab,kw 13
#21 #17 OR #18 OR #19 OR #20 126
#22 #8 OR #9 OR #13 OR #16 OR #21 642
#23 #7 AND #22 134
EMBASE
#1  osteoarthritis’/exp 139060
#2  oa:ab,ti 58777
#3 ‘degenerative arthriti* 1751
#4  osteoarthr* 163396
#5 arthroses:ab,ti 600

(continued)
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(continued)
Search Strategy Results
#6 arthrosis:ab,ti 7481
#7 nerve growth factor’/exp 27373
#8 nerve growth factor antibody’/exp 615
#9 #7 OR #8 27611
#10 ‘fasinumab’/exp 66
#11 ‘fulranumab’/exp 84
#12 ‘tanezumab’/exp 409
#13 ngfabti 19411
#14 ‘nerve growth factor’:ab,ti 21860
#15 fasinumab:ab,ti 22
#16 fulranumab:ab,ti 37
#17 tanezumab:ab,ti 202
#18 regnd75: ab,ti 5
#19 sarl164877: ab,ti 1
#20 jnj 42160443’ ab,ti 3
#21 rn624: ab,ti 2
#22 #1 OR #2 OR #3 OR #4 OR #5 OR #6 192383
#23 #9 OR #10 OR #11 OR #12 OR #13 OR #14 OR #15 OR #16 OR #17 OR #18 OR # 19 OR #20 OR #21 35541
#24 #22 AND #23 697
‘crossover procedure’:de OR ‘double-blind procedure’:de OR
‘randomized controlled trial:de OR ‘single-blind procedure’:de
OR random™*:de,ab,ti OR factorial*:de,ab,ti OR
#25 crossover®:de,ab,ti OR ((cross NEXT/1 over¥*):de,ab,ti) OR placebo*:de,ab,ti OR ((doubl* NEAR/1 blind*):de,ab,ti) OR ((singl* 2715860
NEAR/1 blind*):de,ab,ti) OR assign*:de,ab,ti OR allocat*:de,ab,ti OR volunteer*:de,ab,ti
#26 #24 AND #25 241
Web of Science
#1 TOPIC: (Osteoarthr*) 82281
#2 TOPIC: (OA) 36559
#3 TOPIC: ("Degenerative Arthriti*") 726
#4  TOPIC: (Arthrosis) 1975
#5 TOPIC: ("nerve growth factor") 100295
#6 TOPIC: ("nerve growth factor") 16664
#7 TOPIC: (NGF) 9626
#8 TOPIC: (fasinumab) 19
#9 TOPIC: (fulranumab) 29
#10 TOPIC: (tanezumab) 222
#11 TOPIC: (REGN475) 3
#12 TOPIC: (RN624) 2
#13 TOPIC: (RN 624) 3
#14 #12 OR #13 5
#15 TOPIC: (RI 624) 9
#16 TOPIC: (PF-04383119) 1
#17 #6 OR #7 OR #8 OR #9 OR #10 OR #11 OR #14 OR #15 OR 19129
#16
#18 #5 AND #17 419
TS= clinical trial* OR TS=research design OR TS=comparative stud* OR TS=evaluation stud* OR TS=controlled trial* OR
#19 TS=follow-up stud* OR TS=prospective stud* OR TS=random* OR TS=placebo* OR TS= (single blind*) OR 3398291
TS= (double blind*)
#20 #18 AND #19 182
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APPENDIX 2

Exparimantal Comtrol St Mean Differsnce Std. Mean Differance
mAEREL

low-doselVAweek 16

Lane 2010 Tanezumab 10 ugihg v i1 301 1979 T4 182 2051 14 0% 066[127,011) 2010

Lare 2010 Tanazumab 25 gl W i1 36 1905 75 .62 2080 15 O7% 102153, -044] 2010 ———

Beown 2012 Tanerumat 2.5 mg V17l A0 31 154 24 2B5 51 17w 0731055, 0.08] 2002 =1

Brown 2013 Tanezuma 2.5 mg st 29 283 151 62 285 ST 7% 0AS[OT7.400Y 2013 .

Balangscy 2014 Tanezumab 28 mg VeDSRI 200 226 15T 188 234 51 17%  0.18[-0.50,014] 2014 -T

Tiseo 2014 Fasinumat (.03 mgig Vil 27 1B 83 24 218 18 08%  01510.69.038 201 ==

Subltotal (§5% 1) [ W00 T O8[082 047 ->

Hetergeney: Taut = 0.03; 1 = 9.08, af = § (P = 0.11), 1= 45%
Teat for overall aflect: 7 = 3.42 (P = 0.0006)

Iow-cosed YA mwesk b
Nagastama 2011 Tanezumab 25 pgfg V i M6 041 % 32 N4 3 0% A531-1.78,073 201 e —
Magashima 2011 Tanazuman 10 pgfg N P 20 2085 15 22 2114 2 0% 0M[LIL 162 200 —
Balgnescy Tanezumab 25 mg IVsDSRweek 8131 -180 213 18T <154 21 51 1T% 061048015 2014

Tiseo 2014 Fasinumob 0.00 mg/kg IV week Bl 28 201 83 18 174 18 08K 0M0[0.85,018 20ie
Subtotal (95% C1) 40 T4 2TR 022 [048,005]
Heterogenesy: Taw® = 0,00 Cn = 0.83, af = 3 (P =0.84] F = 0%

Test for cverail aflect: Z = 1.61 (P = 0.11)

low-0080A SCAwoek 24
Bersntoum 2020 Tanuaamab 2.5 mg SCI 27 2m6 W3 2 302 W1 RTR 01610.96,004] 2020 ==
Subtotal (95% CI) EL 144 TR 0.16[-0.36,0.04] ->

Heterogenesy. Nat appicatio
Test for overall ellect: Z = 1.53 (P = 0.13)

low 8008 SCAweSk 16
Sangs 2017 Fulrarumals 1 mg 5C qawhi)

415 12 06% 004065 058 2017

24 18 0%  0411093,010] 2009 —
345 116 25% 4.171-0.36.005) 2010 ol
Hochbery 2021 Tanezumab 2.5 mg SCINI 346 498 39% 0041015008 2021
Subotsl (95% C1) TI3 105% 008 [017,001] *
Hotarogenesy: Tau® = 0.00; Chi* = 6.01, df = 6 {
Tost for overail atlect 2= 1,74 (P = 0.08]
low-d0s8 85 CEwask §
Birbara 2018 Tanazumab 2.5 mg 5C 14 88 288 T4 273 220 18 O8%  045[047,007 2018 —
8% cY 74 18 om%  -04s[097,007] —
Hetarogenesty: Not appicabio
Test for averail effect 2 = 1.74 (P = 0.08)
moderats-dosediVEwask 16
Lo 2010 Tanazumab 50 gy IV i1 26 2036 72 62 2051 15 07%  -062[1.19,-006 2010 i
Beown 2012 Tanazumab & mg IV A3 28T 186 24 288 1% 031[-063,000) 2012 —
Beown 2013 Tanazumab 5 mg IV 4 AA31 282 150 162 285 52 17% 060082027 2013 —_
Ekman 2014a Tanezumab § mg Ve 144 258 06 23 250 104 23N 047 [O.T1, 023 2004 T
Tiseo 2014 Fasinumab 0 1 moig Wi 34 251 83 24 218 1B 08%  D40[084,014] 2014 —_—
Edman 20140 Tanezumat § mg IV 1) <2985 32 M Al 318 105 24% <036 0.5, 012 2004 FE
Balanescy 2014 Tanezumeb § mg WV4DSR M 218 233 150 188 234 1 17%  022054,010] 2014 —
Schnitzes 20150 Tanazumab § mg I % <202 256 256 14T 256 64 20% 021 046, 006] 2015 .
Tanazumab § mg 222 256 256 147 256 64 20% 029 [0S57,002 2015 -
Schnitzer 2015a Tanezumab 5 mg v B 188 210 285 144 252 T 2% 40.19-045.007) 2015 2
amu-:ma-vmn.gwmmmm 213 218 ZM0 a4 252 TT 2% -0M[OS7,004] 2015 —
Sublotal (95% C1) 07! BT 1BS5%  A34[043,025) +
Heterogenesty. Tau® = 0,00, Ch = 7.34, sf-!UF-OﬂH"ﬁ
Tor overail eflect: Z = 7.48 (P = 0.00001
moderats-doseAiVEwoek §
Nagashima 2011 Tanezumab 50 pghg WV 248 2041 3 0% O0TRLI, 1T 20m —_—t
Sglerings 2013 Tanezumab 5 mg IV 11 s 279 TI 0%  0M[0E2 008 2013 ==
Exman 2014a Tanazumat 5 mg IV week 8 14 <357 287 103 2% <042 1088, 018) 2014 -
Eiman 20140 Tanezuman 5 mg IV week 8 1141 a2 278 105 24%  04I[O87,019) 2014 T
Balanescy Tanezumab 5 wg IV+DSR wosk B 223 208 S 1% 033[085, 001 2014 —
nuuzomrmmnw Wwesk8 i 34 254 1B 0T%  063[1.17,008) 2014
Subtotal (85% 351 4% D40[05, 027 *
N—nw-vrw-om Chit= 138 0f = § (P=083) P2 0%
Towt for overall stect: 2 = 6.17 (P « C.00001)
moderate-doses SCAwesk 24
Barmnbaum 2020 Tanezumab & mg SC 1M 285 286 W4 QM 3m W1 27% 021041, 007 2020
Subtotal (95% C1) E O RTR 42104, 001] ->
Hetarogensny. Not appicatie
Test for overall sffect 2 = 2.02 (P = 0.04]
moderate dossASCAwess 16
Maycrpa 2016 Fulrarumab 3 mg SC 171 am 24 s 24 o9 —
s-:-nnmmlwlcnuu 22 149 L 12 08% R
Sanga 2017 Fursrumats 3 mg SC qdwkin 224 246w 12 0e% 1
Dakin 2019 Fasinumab & mg SC % a2 m 18 0% -
Kielly 2018 Fuseanumab 3 mg SC 124 389 485 @ 1% —
Schnitzes 2019 Tanezumab 2575 mg SC i Ay 343 m e 25% -
Hochbery 2021 Tanezumab § mg SCIR 343 33 98 498 3 =
Subitots! [95% C1) 78 ™m *
Hataraganady: Tau® = 0.00; Chi* = 2.59, o1 = & (P=0.B4) 1" = 0%
Test for overail eflect 2= 2.26 (P = 0.02)
moderate-dos08 SCAwoek §
Barbara 2018 Tanecumab § mg SC 14 28 7 83 21 an W 0% D41 104,012 208
Sublotal (95% C1) a W 08N 0 [094,0.17
Hatarogenasy: Not appicatio
Test for overail eect: 2 » 151 (P = 0.13)
high-doseSIVAwsok 16
Lane 2010 Tanezumab 100 pphg IV i 0B 883 TA 162 2051 14 D8% L2 [LEL D61 2010 ——
Lane 2010 Tanezumab 200 pghg IV 4 435 1982 T2 62 20851 15 08% 137 (167, 078 2000 —
Beown 2012 Tanezuma 10 mg IV 1 36 285 154 24 285 51 1T%  042[074.4010 202
Brown 2013 Tanazumab 10 mg IV s -3 3 150 82 285 &1 16N <056 081, 027 2043
Exman 2014 Tanezumab 10 mg IVia 262 37 M8 BT 348 104 Zd%  -025[043,-002) 2014
Tisoo 2014 Fasinumab 03 mghg Wil 42 1M 54 24 218 19 08% 0361088, 017 2004 o
Balanescy 2014 Tanerumab 10mg IVsOSR B 225 229 145 -188 234 50 18% 0251057008 2014
Eaman 20a Tanazumad 10 mg IV i 14 250 AT 22 25 103 23% 035105, 011 2014
Schnitzes 20150 Tanszumab 10 mg Vecoloconibpsy -241 20T 254 147 256 64  20%  -043[O71,-015] 2016
Schnitzes 2015a Tanarumab 10 mg IV -202 256 88 144 252 TO 2% 4231-048,003) 2015
Schnitzer 20158 Tanazumab 10mg [Venaprowensy -238 256 288 184 252 T1 21%  -036[0E2,010] 2018
Schnitzes 20150 Tanezumab 10 mg IV 1% 205 255 254 147 256 64 20% 023050008 2015
Subtotal (95% C1) 04 676 200%  0.42[055 -028)
Hatarogensay: Tau® = 003, Ch* = 24 23, df= 11 (P = D.01); F = 55%
Test for oversll eflect: Z = 5,69 (P < 0.00001)
ek B
hingashima 2011 Tanezumab 100 ygig Vi A28 044 16 02 214 3 0% 044 f188081) 2011 —
Nagashima 2011 Tanezumab 200 ughg Vim 42 065 6 02 na 3 0% 40.801-2.27,067) 2011
Sglerings 2013 Tanazumat 10 mg VI A58 282 150 262 288 70 19%  -0M[OE2-008 2013

Exman Z014a Tanezumab 10 mg IV week 8 114 <38 258 207 .23 288 104 3% <054 [O.77,030] 2014
Eiman 20140 Tanozuma 10mg Vwesk 8 279 288 08 199 280 108 24%  -028[081,004 2004
Balanescy Tanezumab 10 mg VeDSRweek 871 -220 205 145 -154 21 561 17%  -0.36[0.68,-004] 2014
Tisao 2014 Fasinuman 0.3 mgfg 1V week 8 u1l 38 242 84 .15 174 19 08%  0TO0[1.23,016] 2014

¢ ‘H|'I! ety

Birbara 2018 Tanezumab 10 mg Via <18 241 84 271 21 18 08% <0.38 [-0.87, 0.16] 2018

Subtotal (95% C1) L1 T 0% 040[0.53, 028

Hetmmgeneity: Tau® = 0.00; Chi* = 4.01, af = 7 (P = 0.78), = 0%

Tost o overail affoct: 2= 6.38 (P < 0.00001)

igh-osesSCAweek 16

Mayorgn 2018 Furarumab & mg SC 71 03 256 S0 301 283 24 09% 001 [0.45,048) 2016 —
Sanga 2017 Fulrarumab 10 mg SC glwai -258 341 86 218 415 11 06% 011 1075, 053] 2017 =
Oakin 2016 Fasinumat § mg SCH& AB 28 70 24 24 18 08% 086108, 006 2010

Subtotal (85% CI) s 53 W% 03 [08801% 2

Hutorogenesy; Tau® = 0,02, O = 248, f = 2 (F = 0.29), 1* = 20%
Test for overall aboct Z = 1,30 (F = 0.19)

SCaweek &
Brbara 2018 Tonazamab 10 mg SC 1 992 278 86 273 221 18 08% 0441005007 2018
Subtotal (9% 1) " 18 08N 0.44[095,007]
Hetemgensty. Nat appicatie
Teat for overall sfloct: 2 = 1,58 (P = 0.09]
Total (95% Ci) 10960 4163 1000% 431036, 0.36] ]

Heterogenedty: Tau' = 0.01; Chi = 10945, df = 68 (P = 0001k = 36%
Teat for overall efloct 2= 11.75 (P < 0.00001)

2 K] H
Tost fo muibarcun cifferancan: CoF = 49.24. = 13 (P < 0000011 1= 71 6% Peimn e, i

Figure A1. Subgroup analysis of WOMAC pain scores according to dose, administration mode, and treatment duration.
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Exparimental Gontrol

low-doseAVaweek 16

LLane 2010 Tanazumat 10 pgg Vs 304 1979 74 152 19685 14

‘Lane 2010 Tanazumab 25 pgig Vs S48 1908 75 152 1885 15

IBrown 2012 Tanazumat 2.5 mg VI" 28 285 154 -2 285 51

Brown 2013 Tanezumad 2§ mg Vis. 257 288 151 3% 2% 5

Tisoo 2014 Fasinumab 0.03 mghkg Vi1 29 178 53 23 23 18

‘Baianescuy 2014 Tanezumab 2 § mg IV+DSRAI 205 226 157 A58 2 S5

Hochberg 2021 Tanezumab 2 5 mg SCHE A27 347 1002 308 346 498

‘Subltotal (95% C1) 1808 4

Holerogenaity: Tau’ = 0.08; C* = 20 67, df = & (P = 0.002) = T1%

Tast for overal aftect Z = 3,12 (P = 0.002)

low-doseA VA week &

Nagashima 2011 Tanazumat 10 pgig VI 481 2138 15 228 2008 2

Nagashima 2011 Tanezumab 25 pgig i 18 2005 15 229 2006 3

Baianescy Tanezumab 1.5 mg VeDSRwesk Bil  -174 213 157 146 21 51

Tiseo 2074 Fasnumab 0.03 mghg IV week Bl .28 207 53 18 188 18

Subtotal (95% C1) 0 T4

Heterogenaity: Tau" = 0.00; Ch* = 162, df = 3 (P = 0.65) * = 0%

Tost for overall oftect Z = 161 (P=0.11)

low-dosssSCAweek 24

‘Berenbaum 2020 Tanezumab 2.5 mg SO 21 209 23 1

Sublotal (95% Cf) 3 141

Hotarogenaty Not appdcable

Test tor overall eflect Z = 2.12 (P = 0.03)

lowdosslSCAweeN 1€

‘Banga 2017 Fulrarumab 3 mg SC oBwsa 23 357 & 22 35 12

Sanga 2017 Fulrarumab 1 mg SC géwiiss 246 3T W 22 W5 2

Dakin 2018 Fasinumab 3 mg SCive 43 23 T 21 23 17

Dakin 2019 Fasinumad 1 mg SCIe 92 23 75 21 23 A7

Schnitzer 2019 Tanezumab 2.6 mg SCIs 422 337 2 258 342 18

Sublotal (95% C1) = 174

< Tou' = 0,00; Ch* = 2.70, of = 4 (P = 081 1" = 0%

Test for owerall eflect 2 = 264 (P = 0.008)

low-doush VAwesk §

Birbar 2018 Tanezumab 2.5 mg SC H AM 25 T4 2M 185 18

Subtatal (95% C1) T 1"

Hoterogeneity. Nat apolcatie

Tast for cweral aflect 2 = 150 (P=0.11)

modsrate-doseSVawsek 16

Lane 2010 Tanazumab 50 gy VEs 308 2036 72 152 1985 15

IBrown 2012 Tanezumab 5 mg IV <3 27 18 2 285 52

#Brown 2013 Tanezumat 5 mg IV 288 245 150 138 236 &2

Tiseo 2014 Fasinumab 0.1 mpig M <34 228 53 23 23 18

Ekman 20145 Tanazumat 5 mg 1V i 288 305 211 145 304 105

‘Batanescu 2014 Tanezumab § mg IV+DSR1 218 23 150 48 1M &

Exman 2014a Tanezumats § mg Mirs 273 206 84 273 103

‘Schnitzar 2015 Tanazumab § mg Wenaproxenusy 216 281 280 138 280 71

‘Schntzer 2015a Tanazumab § myg Vs 88 281 288 13 268 T

‘Schnitzer 2015b Tanezumab § mg IVes 206 24 25 -142 256 64

Schnitzor 20150 Tanezumat § mg Wecolecoxib 222 256 256 142 256 64
2078 6

Hetarogenaity: Tau' = 0.00; CI¥* = 8.05, of = 10 (P = 062); P = 0%
Tost for oversll oflect: Z = 8.01 (P < 0.00001)

moderate-doseSIVaweek B

‘Nagashima 2011 Tanezumab 50 pg/kg V™
Spierings 2013 Tanezumab 5 mg Vi=

Thseo 2074 Fasinumab 0.1 mghg 1V wesk 8141
Batanescy Tanezurma § mg Ve DSR week 811
Ekman 20142 Tonezuma § mg IV wak Bkl
Ekman 20145 Tanczumaty 5 mg IV wesk 814 28 25
Subtots (95% C1)

Heterogenaity: Tau" = 0.00; Che* = 160, of = 5 (P = 089 " = 0%
Test for overall eflect 2 = 701 {P< 0.00001)

moderate-dase 85C Awoek 24

Berenbaum 2020 Tanezumab 5 mg SCH1 am 30
Subtatal [95% C1)

Heisrogensity: Not spolcatle

Tast for overall aflect: 2 = 2.35 (P = 0.02)

modsrate-doss BSCAwask 16

Mayorga 2016 Fulranumab 3 mg SCIT 290 256
Sanga 2017 Fulrarumab B mg SC gwkiny 241 357
‘Banga 2017 Fulrarumab 3 mg SC adwi sy 287 385
Schnitzer 2018 Taneaumat 2 &5 mg SCI 345 AN
Dakin 2010 Fasinumab 6 mg SCH% 3 28
Hochberg 2021 Tanezumab 5 mg SCis A3 347
Subtotal (95% C1)

Halsrogenaity: Tau® = 0.00; Che* = 308, df = 5 (P = 0.69) I* = 0%
Test for overall effect Z = 2.70 (P = 0.00T)
madesate-dossdSCaweek B

Birbars 2018 Tanszumat & mg SCI4 an 27
Subtotal (95% C1)

Hoterogenaity: Not sppicable
Test for overall aflect Z = 1.51 (P=0.13)

igh-doselVaweek 16
Lana 2010 Tanazumat 200 pgag Ves 438 1952
Lane 2010 Tanezumas 100 g IVt

Thsoo 2074 Fasinumab 0.3 mgg Vi)

Ekman 2014b Tanezumab 10 mg IVih

Exman 2014a Tanazumat 10 mg VIt

Schnitzer 2015a Tanazumat 10 mg Venagromen v 226 272
Schnitzer 20156 Tanezumab 10 mg Vi) 204 239
Bchwitzer 20150 Tanezumab 10 mg Vecalecouibin 242 255
Schnitzer 20158 Tanazumab 10 mg Vi -19 288
Subtotal (95% C1)

Hotorogenaity: Taw" = 0.04; Ch* = 27.72. &
Tast for overall oftect 2 = 5.95 (P < 0.00001)

2
i
]

high-doselVEwsak §

Nagashima 2011 Tanezumab 200 bokg VA% 403 2087

mmu!mmﬂumm 421 2088

mmu—mtnw a6 2857
Ekman 2014a Tanezumats |nml\lu-lll"l A4 2858

Ekman 2014b Tanczumaty 10mg IV woek 814 285 288

Tiseo 2014 Fasinumab 0.3 mpg IV wesk 81411 .34 257
‘Balanescu Tanezumab 10 mg [V+DSR week 851 208 2085
Birbara 2018 Tanezumab 10 mg VP a2 22
‘Sublotal [95%

cn
Hotarogenaty: Tau® = 0.00; Ch =308, df =7 (P = 0.68]: = 0%
“Tast for overall eftect 2 = .90 (P < 0.00001)

high-doseASCAweek 16

Mayorga 2016 Fulranumab 8 mg SCI"1 a00 262
‘Banga 2017 Fuirerumab 10 mg 5C glwk 33 343 348
Dakin 2015 Fasinumab § mg SCHe A5 28
‘Sublotsl (95% C1)

Hetorogenaty: Tou = 0.01; Ch = 214, df = 2 (P = 0.34x. 1" = 0%
Tast for oversll effect: 2 = 1,84 (P = 0.07)

High-doscASCAweck B
‘Birbara 2018 Tanezumab 10 mg SC1 A, 1
Sublotal (98% C1)

Hatarogenaity: Not applcatle

Test for overalleffect: Z = 3.46 (P = 0,0008)

Total (95% C1)

m
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Figure A2. Subgroup analysis of WOMAC physical function scores according to dose, administration mode, and treatment
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Exporimantal Control Std. Mean Differsnce Std. Mean Differsnce
! ym. 95% Cl

low-doseaIVawoek 16
Balanescu 2014 Tanezumab 26 mg IV+DSR [ 052 088 187 034 086 &  19%  -020[0520.11 =1
Brown 2012 Tanazumab 2.5 mg IV [7] 08 074 154 05 074 51 19%  -040[072,-008) =
Brown 2013 Tanezumab 2.5 mg IV (8] 066 086 151 034 074 51 19%  -0.38[-070,-0.06] =
Lane 2010 Tanezumab 10 pgrkg IV [26] -163 1462 T4 92 1538 14 08% 0,48 [-1.06, 0.10] T
LLane 2010 Tanezumab 25 ugkg IV [26] 236 1386 75 92 1538 15 08%  -1.01[-1.50,-044] s
Subtotal (35% C1) o1 182 TS%  042[0.63,.021] -
Helerogeneity: Tau® = 0.02; Chi = 5,88, df =4 [P = 0.21): P = 32%
Test for overall efect Z = .02 P < 0.0001)

law-dose&Vawask §
Balanescu Tanezumab 25mg IV+DSRweek 8[2] 048 088 157 032 086 5 19%  -0.18(050,0.13 ==
Subtotal (35% C1) 157 5 18%  D.8[0.50,013] -
Helerogeneity: Not spplicable
Test for ovoral effect: Z = 1.13 (P = 0.26)

low-dose&SCAweek 24
Bevenbaum 2020 Tanezuma 2.5 mg 5C B 082 101 283 D72 101 141 29%  -0.90(0.30.0.10) =F
Subtotal (95% C1) 283 141 28%  0.40 [0.30,0.10] -
Haloroganaity: Not apglicablo
Tast for overal affect Z = 0.9 (P = 0.34)

low-dose&SChweek 16
Hochberg 2021 Tanezumab 2.5 mg SCI18] 086 121 1002 -084 121 498 39%  -00200.12,008 T
Sanga 2017 Fulranumats 1 mg SC gawkia] 22 38 70 212 384 12 08%  -0.02(063, 050 —
Sanga 2017 Fulranumab 3 mp SC qiwk(33] 24 341 69 212 384 12 08%  -0.08(069,053 —_—
Schnitzer 2010 Tanazumab 2.5 mg SC{34] 087 116 231 D65 147 118 2T%  -D.19[0.41,003
Subtotal (95% C1) 1an2 €38 B2%  0.05[0.14,0.08]
Haloroganaity: Tau? = 0.00; Chi? = 1,87, df =3 (P = 0.60). F = D%

et for overall afiect Z= 102 (P=0.31)

low-dose&5Chweek §
Bibara 2018 Tanezumab 2.5 mg SCH] 106 095 74 D78 085 18 10%  -D30[081,027 —
‘Subtotal (85% C1) T 1B 1.0% .30 [0.81, 0.22] =
Heterogenaity: Not apphcabie
Test for overall afiect 2 = 1.13 (P = 0 26)

moderate-dosel Vaweek 16
Balanescu 2014 Tanezumab 5 mg V+DSR [2] 052 086 150 03¢ 086 51 19% 0211053011 r
Brown 2012 Tanazumab 5 mg IV (11 08 087 156 05 074 52 19%  -047[079.0.16)
Brown 2013 Tanezumab 5 mg IV [8] 078 086 150 -034 074 52 19%  -053[085-021]
Ekman 2014a Tanezumab &mg IV [14] 08T 1 205 -0.53 1103 26% -0.34 |-0.58, -0.10]
Ekman 20145 Tanezumab 5 mg IV 18] 073 102 211 D39 101 105 26%  -033[057,-0.10]
Lane 2010 Tanezumab 50 pgikg IV [28] ATS M4z 72 82 1538 15 09%  056[1.13,.000
Sehnitzer 2015a Tanezumab § mg V3] 054 084 285 054 084 T1  24% 0.00 [0.26, 0.26] —
Schnitzer 2015a Tanezumab § mg NVenaproxen(3s] 062 084 280 -D84 0B84 71  24%  -010[035,017 =
Schnitzer 20150 Tanezumab § mg V[38) 067 08 2% D54 0B 64 23%  -0.16[044.0.11) r
Schnitzer 20150 Tanczumab 5 mg Vecolocoxin[38] 0.74 08 256 054 0B 64 23%  -0.2610520.03
Subtotal (95% C1) 2021 €48 202%  -027[0.37,-0.18]

Heterogeneity. Tau' = 0.01; Chi* = 12.35, of = 9 (P = 0.19), F = 2T%
Test for overal sffect: Z =.4.90 (P < 0.00001)

moderate-dasebVEwonk &
Balanescy Tanezumab 5 mg IV/DSRweek 8121 065 086 150 -032 086 51 19%  -0.38[-0.70,-0.06
Ekman 2014a Tanezumab §mg [V week 8[14] 095 086 205 052 086 103 26% 050074, 0.26]
Ekman 2014b Tanezumab Smg [V week 8[14) 087 087 211 -043 198 105 26%  -0.45|-060,-021]
181
T

Spierings 2013 Tanezumab 5 mg IV [40] 09 089 052 085 71 22%  -042[070,-0.13]

Subtotal (95% CI) 330 03%  -0A5[-0.58,-0.31]

Heterogeneity: Tau? = 0.00; Chi* = 0.38, of = 3 (P = 0.94). F = 0%

Test for overal effect: Z = 6.63 (P < 0.00001)

‘moderate-dosehSCAweek 24

Berenbaum 2020 Tanezumab 5 mg SC [3] 09 101 284 072 101 W1 209%  -0.18(0.38,002)

Subtotal (95% C1) 284 W 28%  0.48[0.38,0.02)

Heterogeneity: Not applicable

Test for overal effect: 2 = 1.72 (P = 0.08)

moderate-dose8 SCAwoek 16

Hochberg 2021 Tanezumab § mg SC (18] 087 121 998 084 1M 488 39% 0.02(-0.13, 0.08] B
Mayorga 2016 Fulranumab 3 mg SC [(27] 307 284 48 284 208 M 11% -0.08 [-0.57, 0.41] =
Sanga 2017 Fulranumaby 3 mg SC giwk (33 252 33 68

Sanga 2017 Fuiranumat & mg SC qiwk [33] 24 341 69 212 384 12 08%  -0.08[-0.69,053 —
Schnitzer 2019 Tanazumab 2.5/5 mg SC[34) 09 147 233 085 17 16 27T%  -0.21[044,001)

Subtotal (95% C1) 1416 662 9.2%  -0.06[0.16,0.03]

Heterogeneity: Tau’ = 0.00; Chi* = 2.26, of = 4 (P = 0.68) P = 0%

Test for overall effect: Z = 1.32 (P = 0.19)

‘moderate-dose&SCAweok §

Bibars 2018 Tanezumab 5§ mg SC [4) 095 087 63 078 085 18 10%  -019(072.033 =
Subtotal (95% C1j [ 1B 0% 0.19 [-0.72, 0.33] -
Heterogeneity: Not spplicable

Test for overal effect: 2 = 0.73 (P = 0.47)

high-dose8IVawesk 16

Balanescu 2014 Tanezumab 10mg IV+DSR 121 058 084 145 D34 086 50 19%

Brown 2012 Tanezumab 10 mg IV 7] 1 074 154 05 074 51 19%

Brown 2013 Tanezumab 10 mg IV[§] 081 087 156 034 074 51 19%

[Ekman 2014a Tanezumab 10 mg IV[14] 073 101 207 053 1 103 26%

Ekman 2014b Tanezumab 10 mg IV [14] 072 101 208 039 101 104 26%

LLana 2010 Tanezumab 100 pg/kg IV [26] ZA7 1376 T4 82 1538 14 08% 103162043

LLana 2010 Tanezumakb 200 wg/kg IV [26] <21 142 72 B2 1538 15 08% 080137023

Schnitzer 2015a Tanezumab 10 mg IV[38) 061 085 288 054 084 TO 24%  D08[034,01§ —
Schnitzer 2015a Tanezumab 10 mg IV+naproxeng3s] 0.72 085 288 054 084 71  24%  -021[047,008

Schnitzer 2015b Tanezumab 10 mg IV (3] 059 0B 254 054 0B 64 23%  D06[-034021] —
Schnitzer 20150 Tanezumab 10 mg [V+celecoxib{3] 0.75 08 254 -054 0B 64 23%  -026[054,001]

Subtotal (95% C1) 2100 657 21.8% 034 [-0.48,-0.20]

Helerogenety: Tau' = 0.03; Chi* = 23,18, of = 10 (P = 0.01); P = 57%
Test for overal effect: Z = 4.73 (P < 0.00001)

high-dose&iVawsek §
Balanescu Tanazumab 10 mg IV4DSRweek 8121 062 084 145 -032 086 50 19% 035|068 003
Bibara 2018 Tanezumab 10 mg IV [4] 08 101 B4 D78 085 1B 10%  -0.12[0863,035 —
Ekman 2014a Tanezumab 10mg IV week 8[14] 096 085 207 -052 086 103 26% 051075027
Ekman 20145 Tanezumab 10mg IV weekB[14) 079 D87 208 -D43 196 104 28%  -0.37 061,013
Spierings 2013 Tanerumab 10 mg IVI40] A1 09 150 052 088 70 22% 049078020
Sublotal (95% C1) To4 M5 102%  -0.42[0.54, -029]

Helerogensity: Tau® = 0.00; Chi* = 243, df =4 (P = 0.66). F = 0%
Test for overall effect: Z = 6.34 (P < 0.00001)

L
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high-dose&SCAweek 16

Mayorga 2016 Furanumab 9 mg SG[27] 316 311 50 284 208 24 11%  -0.70[0.59,038) -
Sanga 2017 Fulanumat 10 mg SC qBwk[33) 269 333 66 212 384 11 07%  -0.17[080.047] —
Subtotal (95% C1) 16 35 18%  D13[051,028) -
Helerogeneity: Tau® = 0.00; Chi* = 0.02, of = 1 (P = 0.88). F = 0%

Test for overall effect Z = 0.64 (P = 0.52)

high-doseASCEweek §

Birbars 2018 Tanazumab 10 mg SC M) 408 11 86 D78 085 18 10%  -D28(079,0.23)

Subtotal (95% C1) 86 18 10%  0280079,023]

Helorogeneity: Not ble

Test for overal effect 2 = 1.08 (P = 0.28)

Total (85% C1} 10104 3884 100.0%  -0.28(0.34,0.22) +
Helerogeneity: Tau® = 0.02; Chi* = 10242, of = 51 (P < 0.0001); # = 50% 2z . 4 2

Test for overall effect: Z = 9.39 (P < 0.00001)
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Figure A3. Subgroup analysis of PGA scores according to dose, administration mode, and treatment duration.
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Experimental Control Risk Ratio Risk Ratio

Study or Events Total Events Total Weight M-H Random.95%ClYear  M-H.Random,95%Cl
low-dose&IV
Lane 2010 Tanezumab 10 pgikg VR4 51 74 8 14 04% 1.21[0.75,1.85] 2010 e
Lane 2010 Tanezumab 25 pgikg V12 49 74 8 15 0.3% 1.24 (0.75, 2.05] 2010 E
Nagashima 2011 Tanezumab 10 pgikg V1™ 9 15 3 3 03% 0.66[0.39, 1.18] 2011 - |
Nagashima 2011 Tanezumab 25 pgkg V121 4 15 2 3 01% 0.40[0.13, 1.28] 2011 [
Brown 2012 Tanezumab 2.5 mg IV 17 100 17z ko) 57  0.8% 1.23(0.91, 1.66] 2012 T
Brown 2013 Tanezumab 2.5 mg IV 4 20 185 23 52 08% 1.31[0.94, 1.83] 2013 =
Balanescu 2014 Tanezumab 2.5 mg IV+DSR I 73 187 18 51 05% 1.32(0.88, 1.98] 2014 E
Tiseo 2014 Fasinumab 0.03 mg/kg IViai| kg 56 1 18 05% 1.08[0.71, 1.63] 2014 .
Subtotal (95% CI) T8 213 3T% 1.15[0.97, 1.36] >
Total events 413 100
Heterogeneity: Tau® = 0.01, Chi* = 8.44, df = 7 (P = 0.30) 1" = 17%
Test for overall effect: Z = 1 56 (P = 0.11)
low-dose8SC
Sanga 2013 Fulranumab 3 mg SC qBwk (331 a7 8 0.3% 1.460.70, 1.92] 2013 T
Sanga 2013 Fulranumab 1 mg SC qéwk 1331 36 77 B 0.3% 0.94 [0.54, 1.61] 2013 —
Sanga 2017 Fulranumab 1 mg SC qdwi 115 66 7 14 3.2% 0.2 (0.78, 1.08] 2017 |
Sanga 2017 Fulranumab 3 mg SC qBuwic 11 72 76 123 20% 1.090.89, 1.34] 2017 5 o
Birbara 2018 Tanezumab 2.5 mg SCI4 35 74 8 0.3% 0.85(0.56, 1.58] 2018 -1
Sehnitzer 2019 Tanazumab 2.5 mg SC M4 33 233 15 0.3% 1.10[0.62, 1.93] 2019 e L
Dakin 2019 Fasinumab 1 mg SC 54 85 " 0.4% 1.21[0.78, 1.88] 2019 1=
Dakin 2019 Fasinumab 3 mg SCii 52 84 1" 0.5% 1.13(0.73, 1.73] 2018 ==jr—
Kelly 2019 Fulranumab 1 mg SC 1 B2 81 2 1.2% 1.21[0.93, 1.57] 2019 o
Berenbaum 2020 Tanezumab 2.5 mg SC 1 184 283 89 36% 1.03(0.88, 1.20] 2020 T
Hochberg 2021 Tanezumab 2.5 mg SCI8| 681 1002 333 14.9% 1.02[0.84, 1.10] 2021 3
Subtotal (95% GI) 2148 0% 1.02 [0.97, 1.08]
Total events 1322 537
Heterogenaity: Tau® = 0.00; Chi* = 5,04, df = 10 (P = 0.89); F = 0%
Test for overall effect: Z = 0.86 (P = 0.38)
moderate-dose8IV
Lane 2010 Tanazumab 50 pgikg Vi a4 4 B 15 03% 1.11(0.67, 1.86] 2010 I
Nagashima 2011 Tanezumab 50 pgikg VI ] 15 3 3 03% 0,88 (0.39, 1.18] 2011 T
Brown 2012 Tanezumab 5 mg V17l 85 172 28 57 1.0% 1.12(0.84, 1.51) 2012 i e
Brown 2013 Tanezumab § mg IV B4 154 23 8 0% 1.23[0.88, 1.73] 2013 7
Spierings 2013 Tanezumab 5 mg IV1%i 72 181 2% T 0% 1.27(0.89, 1.82] 2013 i
Ekman 2014a Tanezumab 5mg V1M 07 206 48 104 1.4% 1.10[0.87, 1.40] 2014 T
Brown 2014 Tanezumabs 5 mg IV 151 a1 73 19 36 0.6% 1.06 (0.74, 1.54] 2014 -1
Ekman 2014b Tanezumab 5 mg IV 114l 01 21 43105 1.2% 1.17[0.89, 1.53] 2014 i
Balanescu 2014 Tanezumab 5 mg IV+DSRz 72 150 18 51 05% 1.36[0.91, 2.04] 2014 1T
Tiseo 2014 Fasinumab 0.1 mgkg Vi4l 39 52 12 18 0.6% 1.13(0.78, 1.62] 2014 1T
Schnitzer 2015 Tanezumab 5 mg IV Ps 405 541 91 134 53% 1.10(0.97, 1.25] 2015 ==
Schnitzer 2015 Tanezumab 5 mg IV +NSAID 135 390 536 91 135 51% 1.08[0.95, 1.23] 2015 [
Subtotal (95% CI) 2345 T8 ATT% 111 [1.04, 1.19] 4
Total avents 1459 410
Heterogeneity: Tau? = 0.00; Chi* = 5,57, df = 11 (P = 0.90); I = 0%
Test for overall affect: Z = 2.96 (P = 0.003)
moderate-dose8SC
Sanga 2013 Fulranumab 6 mg SC qBwic s 45 78 8 16 03% 1.08 [0.65, 1.80] 2013 -1
Sanga 2013 Fulranumab 3 mg SC qdwi a2 50 78 8 16 0.3% 1.27 [0.75, 2.12] 2013 -1
Mayorga 2016 Fulranumab 3 mg SC 127 30 48 18 24 08% 0.83[0.61, 1.15] 2016 s
Sanga 2017 Fulranumab 3 mg SC qéwicd) 74 79 14 16 22% 1.07 [0.88, 1.30] 2017 =
Sanga 2017 Fulranumab 6 mg SC qBwk 35 72 78 14 16 22% 1.05(0.87, 1.28] 2017 T
Birbara 2018 Tanezumab 5 mg SC 141 3 9 18 0.3% 0.88 [0.58, 1.66] 2018 . T
Dakin 2019 Fasinumab 6 mg SC 1% 55 85 12 21 05% 1.13(0.76, 1.69] 2019 ==
Schnitzer 2019 Tanezumab 2.5/5 mg SCi3 40 23 18 116 0.3% 1.26[0.74, 2.14] 2019 -
Kelly 2018 Fulranumab 3 mg SCi2) 60 83 25 40 11% 1.16 (0.8, 1.52] 2018 o Bl
Barenbaum 2020 Tanezumab 5 mg SCIY 198 284 89 141 39% 1.10(0.95, 1.28] 2020 -
Hochberg 2021 Tanezumab § mg SCi 744 998 333 408 16.4% 1.11[1.04, 1.20] 2021 [
Subtotal (95% C1) 2106 921 284% 140 [1.04, 1.16] Al
Total events 1399 546
Heterogenaity: Tau® = 0.00; Chi* = 4.22, df = 10 (P = 0.94); FF = 0%
Test for overall effect: Z = 3.38 (P = 0.0007)
high-dose& IV
Lane 2010 Tanezumab 100 pg/kg IV 4 51 4 8 15 03% 1.20(0.79, 2.43] 2010 T
Lane 2010 Tanezumab 200 pglkg IV s 58 74 8 15 05% 1.31[0.85,2.01] 2010 T
Nagashima 2011 Tanezumab 100 pgikg Vi 8 1% 2 3 0% 0.75[0.29, 1.92] 2011 —
Nagashima 2011 Tanezumab 200 pgikg Viz 6 (] 3 4 02% 1.33[0.72, 2.44] 2011 N
Brown 2012 Tanezumab10 mg IV 7 104 174 28 58 1.0% 1.24[0.92, 1.66] 2012 B
Brown 2013 Tanezumab 10 mg Vi B9 157 2 51 0% 1.31[0.83, 1.85] 2013 FEpEs
Spierings 2013 Tanezumab 10 mg IVHY 681 150 25 70 0.6% 1.14 (0.79, 1.65] 2013 1
Brown 2014 Tanezumab 10 mg IVI4 48 74 20 38 0% 1.17[0.83, 1.64] 2014 1=
Ekman 2014a Tanezumab 10 mg Vi 122 208 50 104 1.6% 1.22(0.97, 1.54] 2014 [
Ekman 2014b Tanezumab 10 mg M 101 209 42 104 1.1% 1.20(0.91, 1.57] 2014 T
Tiseo 2014 Fasinumab 0.3 mghkg V141 39 52 12 19 0.6% 1.19(0.81, 1.73] 2014 N =
Balanescy 2014 Tanezumab 10 mg IV+DSR 121 7145 17 50 05% 1.44(0.95, 2.19] 2014 —
Schnitzer 2015 Tanezumab 10 mg IV +NSAIDE 400 542 91 135 52% 1.08[0.96, 1.24] 2015 I
Schnitzer 2015 Tanezumab 10 mg IVP4 398 542 8 135 52% 1.08[0.96, 1.24] 2015 =
Birbara 2018 Tanezumab 10 mg Vi 44 84 9 18 03% 1.05[0.63, 1.74] 2018 = la:
Subtotal (35% CI) 2507 817 186% 145[1.07, 1.23] +
Total events 1601 428

- Tau? = 0.00; Chi* = 5,37, df = 14 (P = 0.98); = 0%
Test for overall effect: Z = 4.04 (P < 0.0001)
high-dose&SC
Sanga 2013 Fulranumab 10 mg SC qBwkiz 42 78 8 16 03% 1.08 [0.63, 1.83] 2013 p— e
Mayorga 2016 Fulranumab 8 mg SC1%1 41 50 1% 24 14% 1.04[0.81, 1.32] 2016 T
Sanga 2017 Fulranumab 10 mg SC qBwkish 68 78 14 16 20% 1.00(0.81, 1.22] 2017 oy
Birbara 2018 Tanezumab 10 mg SCi1 36 86 10 18 04% 0.75(0.47, 1.22] 2018
Dakin 2019 Fasinumab 9 mg SC s 48 83 11 20 04% 1.05[0.68, 1.63] 2019
Subtotal (5% CI) 375 o4 46% 1.00 [0.87, 1.14]
Total avents 235 B2
Heterogeneity: Tau® = 0.00; Chi* = 1.55, df = 4 (P = 0.82) I = 0%
Test for overall effect: Z = 0.05 (P = 0.95)
Total (95% CI) 10199 3742 100.0% 1.08 [1.06, 1.12] i
Total events. 6429

Heterogeneity: Tau? = 0.00; Chi* = 40.58, df = 61 (P = 0.98); I = 0%
Test for overall effect Z = 5,60 (P < 0.00001)
Tast for subaroun differences: Chit = .28, df = § (P = 0.10). F = 46.1%

0.2 05 1 2 5
Favours [experimental] Favours [control]

Figure A4. Subgroup analysis of adverse events according to dose and administration mode.
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Experimental Control Risk Ratio Risk Ratio

ow-dose&IV
Balanescu 2014 Tanezumab 2.5 mg IV+DSRI2| 12 157 3 51 156% 1.30[0.38, 4.42) N
Brown 2012 Tanezumab 2.5 mg IVi7| 3 172 1 57  0.5% 0.99[0.11,9.37) -1 _
Brown 2013 Tanezumab 2.5 mg V6] 7 156 2 52 1.0% 1.17 [0.25, 5.48) -r
Lane 2010 Tanezumab 10 pgikg IVI26] 0 74 0 14 Not estimable
Lane 2010 Tanezumab 25 pgikg IVI26| 1 74 0 15 0.2% 0.64 [0.03, 15.01]
Nagashima 2011 Tanezumab 10 pgfkg V129 1 15 0 3 03% 0.75 [0.04, 15.17]
Nagashima 2011 Tanezumab 25 pgfkg V129 1 15 0 3 03% 0.75 [0.04, 15.17] e ]
Subtotal (95% CI) 662 185 4.0% 1.09 [0.49, 2.39] e
Tatal events 25 ]
Heterogeneity: Tau® = 0.00; ChP = 0.32, df = § (P = 1.00); P = 0%
Test for overall effect: Z = 0.20 (P = 0.84)
low-dose&SC
Berenbaum 2020 Tanezumab 2.5 mg SC13| 1 283 13 141 4% 0.42 [0.19, 0.92] —
Birbara 2018 Tanezumab 2.5 mg SCI4| 2 74 1 18 04% 0.49 [0.05, 5.07] i
Hochberg 2021 Tanezumab 2.5 mg SCI13I 78 1002 33 498 16.0% 1.17[0.79, 1.74] E
Kelly 2019 Fulranumab 1 mg SC [27] 8 B1 3 4 15% 1.35[0.38, 4.82] —
Sanga 2013 Fulranumab 1 mg SC gdwk[32] 0 i o 16 Mot estimable
Sanga 2013 Fulranumab 3 mg SC gBwk 321 o 76 0 15 Mot estimable
Sanga 2017 Fulranumab 1 mg SC gdwk[33] " 7 2 15 13% 1.07 [0.26, 4.35) 1T
Sanga 2017 Fulranumab 3 mg SC g8wk|[33] 14 7% 2 15 13% 1.38 [0.35, 5.48) E—
Schnitzer 2019 Tanezumab 2.5 mg SC134| 4 23 2 118 05% 1.00 [0.19, 5.36]
Subtotal (95% CI) 1979 B75 25.5% 0.97 [0.70, 1.36] <>
Total events 128 56

ity: Taw® = 0.01; Ch* = 6.19, df = 6 (P = 0.40); F= 3%
Test for overall effect: Z = 0.16 (P = 0.88)
moderate-dose&IV
Balanescu 2014 Tanezumab § mg IV+DSR 21 8 150 2 51 1.1% 1.36 [0.30, 6.20) — P
Brown 2012 Tanezumab 5 mg V17| 4 172 1 57 0.5% 1.33[0.15, 11.62] - 1= . -
Brown 2013 Tanezumab 5 mg IV 16| 5 154 2 52 1.0% 0.84 [0.17, 4.22] - 1
Brown 2014 Tanezumab § mg IVI5] 0 73 0 36 Not estimable
Ekman 2014a Tanezumab 5 mg IV]14) 7 206 4 104 1T% 0.88 [0.25, 2.95] ——
Ekman 2014b Tanezumab 5 mg IV]14) 3 m 2 105 08% 0.75 [0.13, 4.40] —
Lane 2010 Tanezumab 50 pgikg IV 126] 0 74 0D 15 Not estimable
Nagashima 2011 Tanezumab 50 pgfkg V1291 0 15 0 3 Not estimable
Schnitzer 2015 Tanezumab 5 mg IVI35| a4 541 10 134 57% 1.08 [0.56, 2.11] -1
Schnitzer 2015 Tanezumab 5 mg IV +NSAID[35) 54 536 1M 135 64% 1.24 [0.66, 2.30]
Spierings 2013 Tanezumab § mg IV140] 2 1. 1 71 04% 0.88 [0.08, 9.57]
Subtotal (95% CI) 2293 763 17.6% 1.10 [0.76, 1.60]
Total events 127 33
Heterogeneity: Tau? = 0.00; ChP = 0.59, df = 7 (P = 1.00); I’ = 0%
Test for overall effect: Z = 0.50 (P = 0.62)
moderate-dose&SC
Berenbaum 2020 Tanezumab 5 mg SC13I 24 284 14 M 6.3% 0.85 [0.45, 1.59) =
Birbara 2018 Tanezumab 5 mg SCI4I [} 63 0 18 Not estimable
Hochberg 2021 Tanezumab 5 mg SC18] 110 288 33 498 17.T% 1.66 [1.14, 2.42) =
Kelly 2019 Fulranumab 3 mg SC 1231 3 83 2 40 0B% 0.72[0.13, 4.16] - 1
Mayorga 2016 Fulranumab 3 mg SC127| a 48 0 24 Mot estimable
Sanga 2013 Fulranumab 3 mg SC qdwkl32| L] 79 0 16 Mot estimable
Sanga 2013 Fulranumab 8 mg SC qBwkI32| 1 78 1 15 03% oigov29 — |
Sanga 2017 Fulranumab 3 mg SC qawk|3| 26 79 3 1B 22% 1.76 [0.60, 5.10] T
Sanga 2017 Fulranumab B mg SC g8wkI33| 20 78 3 1B 21% 1.37 [D.46, 4.08] ——
Schnitzer 2019 Tanezumab 2.5/5 mg SC|34| 4 3 2 116 05% 1.00 [0.19, 5.40] Fr——
Subtotal (95% CI) 201 800  30.2% 1.34 [0.99, 1.80] ‘
Total events 188 58
Heterogeneity: Tau® = 0.00; Chi* = 6.11, df = 6 (P = 0.41); P = 2%
Test for overall effect: Z = 1.92 (P = 0.05)
high-dose&IV
Balanescu 2014 Tanezumab 10 mg IV+DSRI2| 10 145 3 50 16% 1.15[0.33, 4.01] -1
Birbara 2018 Tanezumab 10 mg IVI4I 1 B4 1 18  0.3% o2i[001,327) — - |
Brown 2012 Tanezumab10 mg IVI7I 3 174 1 58 0.5% 1.00 [0.11, 9.43] -
Brown 2013 Tanezumab 10 mg IVIél ] 157 2 51 1.0% 0.97 [0.20, 4.68] -1
Brown 2014 Tanezumab 10 mg VISI 3 T4 0 36 0.3% 3.45[0.18, 65.12) .
Ekman 2014a Tanezumab 10 mg IV[14] 6 208 4 104 1.6% 0.75 [0.22, 2.60] il
Ekman 2014b Tanezumab 10 mg IVj14) 4 209 2 104 09% 1.00 [0.19, 5.35) = -
Lane 2010 Tanezumab 100 pghkg V128 0 74 0 15 Not estimable
Lane 2010 Tanezumab 200 pgikg IV 28] 2 74 1 15 05% 0.41 [0.04, 4.18) - 1
Nagashima 2011 Tanezumab 100 pgikg V129 [1] 16 0 3 Not estimable
Nagashima 2011 Tanezumab 200 pg/kg IVI129] L] 6 ] 4 Not estimable
Schnitzer 2015 Tanezumab 10 mg IV [35] 46 542 11 138 62% 1.04 [0.55, 1.96] o )
Schnitzer 2015 Tanezumab 10 mg IV +NSAIDI35] 84 542 11 135  66% 1.45 [0.79, 2.67] N
Spierings 2013 Tanezumab 10 mg IV |40 4 150 1 70 05% 1.87 [D.21, 16.40]
Subtotal (95% CI) 2455 798 20.0% 1.12 [0.79, 1.59] ‘P
Total events 149 37

- Tau? = 0.00; Chi* = 4.14, df = 10 (P = 0.94), F = 0%

Test for overall effect: Z = 0.61 (P = 0.54)
high-dose&SC
Birbara 2018 Tanezumab 10 mg SCHI 0 B6 o 18 Not estimable
Mayorga 2016 Fulranumab 9 mg SC|27| 1 50 1 24 0.3% 0.48 [0.03, 7.35) - |
Sanga 2013 Fulranumab 10 mg SC qBwk|32] 1 78 0 16  0.2% 0.85 [0.03, 15.18]
Sanga 2017 Fulranumab 10 mg SC g8wkjay 25 78 3 16 2.2% 1.71 [0.59, 4.98] . e
Subtotal (35% CI) 202 2% 1.34 [0.52, 3.47] ——
Total events 27 4
Heterogeneity: Tau” = 0.00; Chi® = 0.85, df = 2 (P = 0.62); P = 0%
Test for overall effect: Z = 0.61 (P = 0.54)
Total (95% CI) 9702 3605 100.0% 1.15[0.98, 1.34] *
Total events 644 194

Heterogeneity: Tau* = 0.00; Chi* = 20.71, of = 41 (P = 1.00); I* = 0%
Test for overall effect: Z = 1.71 (P = 0.09)
Test for subaroun differences: Chi? = 215, df = 5 (P = 0.83). I = 0%

0.01 01

10 100
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Figure A5. Subgroup analysis of serious adverse events according to dose and administration mode.
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APPENDIX 3

Experimental Control Std. Mean Difference Std. Mean Difference

low-dose&IV

Brown 2012 Tanezumab 2.5 mg IV [7] -31 31 154 -24 285 51 23% -0.23 [-0.55, 0.09] 2012 —
Brown 2013 Tanezumab 2.5 mg IV 6] -29 283 151 -162 285 51 23% -0.45[-0.77,-0.13] 2013

Balanescu 2014 Tanezumab 2.5 mg IV+DSR |2| -2.09 226 157 -1.68 2.34 51 24% -0.18 [-0.50, 0.14] 2014 _
Subtotal (95% CI) 462 153 7.0% -0.28 [-0.47, -0.10]

Heterogeneity: Tau® = 0.00; Chi* = 1.56, df = 2 (P = 0.46); F = 0%
Test for overall effect: Z = 3.04 (P = 0.002)

low-dose&SC

Birbara 2018 Tanezumab 2.5 mg SC [4] -3.88 258 74 273 2.21 18  1.0% -0.45 [-0.97, 0.07] 2018 B
Schnitzer 2019 Tanezumab 2.5 mg SC [34] -3.23 342 231 -264 346 116 3.9% -0.17 [-0.39, 0.05] 2019 B
Berenbaum 2020 Tanezumab 2.5 mg SCI3| -27 286 283 -224 302 141 4.4% -0.16 [-0.36, 0.04] 2020 B
Hochberg 2021 Tanezumab 2.5 mg SCI18] -3.22 339 1002 -3.07 346 498 7.7% -0.04 [-0.15, 0.06] 2021 B

Heterogeneity: Tau® = 0.00; Chi* = 3.52, df =3 (P = 0.32), I"= 15%
Test for overall effect: Z = 2.06 (P = 0.04)

il
Subtotal (95% CI) 1590 773 17.0%  -0.11[-0.21, -0.01] L 4

moderate-dose&IV

Brown 2012 Tanezumab 5 mg IV17] -33 287 156 -24 285 52 24% -0.31[-0.63, 0.00] 2012

Spierings 2013 Tanezumab 5 mg IV [40] -358 279 161 -262 285 71 28% -0.34 [-0.62, -0.06] 2013

Brown 2013 Tanezumab 5 mg IV [6] -3.31 282 150 -1.62 2.85 52 23% -0.60 [-0.92, -0.27] 2013

Ekman 2014b Tanezumab 5 mg IV[14] -295 32 211 -181 318 105 36% -0.36 [-0.59, -0.12] 2014

Balanescu 2014 Tanezumab 5 mg IV+DSR|2] -219 233 150 -1.68 2.34 51 23% -0.22 [-0.54,0.10] 2014 I
Ekman 2014a Tanezumab 5 mg IV[14] -344 258 206 -223 259 104 36% -0.47 [-0.71,-0.23] 2014

Schnitzer 2015a Tanezumab 5 mg IV [35] -1.88 219 285 -1.44 252 71 32% -0.19 [-0.45, 0.07] 2015 B
Schnitzer 2015a Tanezumab 5 mg IV+naproxen|35] -2.13 2.18 280 -1.44 2.52 71 3% -0.31 [-0.57, -0.04] 2015

Schnitzer 2015b Tanezumab 5 mg IV [35] -202 256 256 -1.47 256 64 29% -0.21[-0.49, 0.06] 2015 B
Schnitzer 2015b Tanezumab 5 mg [V+celecoxib|35] -2.22 2.56 256 -1.47 2.56 64 2.9% -0.29 [-0.57, -0.02] 2015

Subtotal (95% Cl) 2111 705 29.1%  -0.33[-0.42, -0.24] &

Heterogeneity: Tau® = 0.00; Chi* =6.27, df =8 (P =0.71); F=0%
Test for overall effect: Z = 7.47 (P < 0.00001)

moderate-dose&SC

Schnitzer 2019 Tanezumab 2.5/5 mg SC 134 -3.37 343 233 -264 346 116 39% -0.21[-0.44, 0.01] 2019 S——
Berenbaum 2020 Tanezumab 5 mg SCI3] -2.85 286 284 -224 3.02 141 44% -0.21 [-0.41, -0.01] 2020 - ]
Hochberg 2021 Tanezumab 5 mg SCI18] -3.33 338 998 -3.07 346 498 7.7% -0.08 [-0.18, 0.03] 2021 = |
Subtotal (95% CI) 1515 755 16.0%  -0.12 [-0.21, -0.03] L
Heterogeneity: Tau? = 0.00; Chi* = 2,02, df = 2 (P = 0.36); P = 1%

Test for overall effect: Z = 2.71 (P = 0.007)

high-dose&IV

Brown 2012 Tanezumab10 mg IV 171 -36 285 154 -24 285 51 23% -0.42[-0.74,-0.10] 2012 —
Brown 2013 Tanezumab 10 mg IV [6] -3.37 3 150 -1.62 285 51 23% -0.59 -0.91,-0.27] 2013 -
Spierings 2013 Tanezumab 10 mg IV [40] -358 282 150 -2.62 2B5 70 28% -0.34 [-0.62, -0.05] 2013 —
Ekman 2014a Tanezumab 10 mg IV[14] -3.14 259 207 -2.23 259 103 3.6% -0.35[-0.59, -0.11] 2014 o
Ekman 2014b Tanezumab 10 mg IV[14] -262 317 208 -1.81 318 104 3.6% -0.25[-0.49, -0.02] 2014 I
Balanescu 2014 Tanezumab 10 mg IV+DSR|2| -225 229 145 -168 234 50 23% -0.25[-0.57,0.08] 2014 -
Schnitzer 2015b Tanezumab 10 mg IV+celecoxib|35]-2.41 207 254 -1.47 256 64 29% -0.43[-0.71,-0.15] 2015

Schnitzer 2015a Tanezumab 10 mg IVI35] -202 256 288 -1.44 252 70 3.1% -0.23 [-0.49, 0.03] 2015 /T
Schnitzer 2015b Tanezumab 10 mg IV [35] -205 255 254 -147 256 64 29% -0.23[-0.50, 0.05] 2015 ——am— =
Schnitzer 2015a Tanezumab 10 mg IV+naproxen|35|-2.36 2.56 288 -1.44 2.52 sl 3.1% -0.36 [-0.62, -0.10] 2015 -
Birbara 2018 Tanezumab 10 mg IV 141 -36 247 84 273 221 18  1.0% -0.36 [-0.87, 0.16] 2018 —
Subtotal (95% CI) 2182 716 29.9%  -0.33 [-0.42, -0.25] L 4
Heterogeneity: Tau? = 0.00; Chi* = 5.14, df = 10 (P = 0.88); F = 0%

Test for overall effect: Z = 7.66 (P < 0.00001)

high-dose&SC

Birbara 2018 Tanezumab 10 mg SCI4] -392 278 86 -273 221 18 1.0% -0.44 [-0.95, 0.07] 2018 —
Subtotal (95% CI) 86 18 1.0%  -0.44[-0.95, 0.07] ——e—
Heterogeneity: Not applicable

Test for overall effect: Z = 1.68 (P = 0.09)

Total (95% CI) 7946 3120 100.0%  -0.27 [-0.32, -0.21] *

Heterogeneity: Tau? = 0.01; Chi® = 45.64, df = 31 (P = 0.04); I = 32%
Test for overall effect: Z = 9.51 (P < 0.00001)
Test for subaroun differences: Chi? = 22.80. df = 5 (P = 0.0004). I* = 78.1%
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o

Figure A6. Sensitivity analysis for WOMAC Pain according dose and administration mode in fixed-dose tanezumab trials.
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Experimental
low-dose&IV
Brown 2012 Tanezumab 2.5 mg IV 171 -28 285
Brown 2013 Tanezumab 2.5 mg IV [6] -257 258
Balanescu 2014 Tanezumab 2.5 mg IV+DSRI12| -2.06 2.26
Subtotal (95% ClI)

Heterogeneity: Tau® = 0.00; Chi* = 1.18, df = 2 (P = 0.55); I? = 0%
Test for overall effect: Z = 3.44 (P = 0.0006)

low-dose&SC

Birbara 2018 Tanezumab 2.5 mg SC 4| -3.29 258
Schnitzer 2019 Tanezumab 2.5 mg SC[34] -3.22 3.37
Berenbaum 2020 Tanezumab 2.5 mg SCI3| 27 2869
Hochberg 2021 Tanezumab 2.5 mg SCI18] -3.27 347

Subtotal (95% Cl)

Heterogeneity: Tau? = 0.00; Chi# = 4.05, df = 3 (P = 0.26); I* = 26%

Test for overall effect: Z = 2.38 (P = 0.02)

moderate-dose&IV
Brown 2012 Tanezumab 5 mg IV (7] -3 275
Brown 2013 Tanezumab § mg IV 16] -2.88 245
Spierings 2013 Tanezumab 5 mg IVI40] -3.05 254
Ekman 2014a Tanezumab 5 mg IV|[14] -3.09 273
Ekman 2014b Tanezumab 5 mg IV [14] -268 305
Balanescu 2014 Tanezumab 5 mg IV+DSR 2] -216 233
Schnitzer 2015b Tanezumab 5 mg IV+celecoxib[35] -2.22 256
Schnitzer 2015a Tanezumab 5 mg |V+naproxen|35| -2.16 2.51
hni 2015a Tar b 5 mg IVI35] -1.86 253
Schnitzer 2015b Tanezumab 5 mg IV 135 205 24

Subtotal (95% Cl)
Heterogeneity: Tau? = 0.00; Ch? = 6.22, df = 9 (P = 0.72); I* = 0%
Test for overall effect: Z = 8.09 (P < 0.00001)

moderate-dose&SC

Birbara 2018 Tanezumab 5 mg SC|4] -3.29 27
Schnitzer 2019 Tanezumab 2.5/5 mg SC[34] -3.45 3.3
Berenbaum 2020 Tanezumab 5 mg SCI3| -2.82 303
Hochberg 2021 Tanezumab 5 mg SCI18] -3.39 347

Subtotal (95% CI)

Heterogeneity: Tau® = 0.00; Chi* = 3.96, df = 3 (P = 0.27); I’ = 24%

Test for overall effect: Z = 3.03 (P = 0.002)

high-dose&IV

Brown 2012 Tanezumab10 mg IV 7] -3.3 261
Spierings 2013 Tanezumab 10 mg IV[40] -3.06 2.57
Brown 2013 Tanezumab 10 mg IVI6] -3 262
Ekman 2014a Tanezumab 10 mg IV|14] -282 273
Balanescu 2014 Tanezumab 10 mg IV+DSR|2| -223 229
Ekman 2014b Tanezumab 10 mg IV|[14] -245 3.03
Schnitzer 2015b Tanezumab 10 mg IV+celecoxib|35] -2.42 255
Schnitzer 2015a Tanezumab 10 mg IVI35] -19 288
Schnitzer 2015a Tanezumab 10 mg IV+naproxen|35] -2.26 2.72
Schnitzer 2015b Tanezumab 10 mg IV[35] -2.04 239
Birbara 2018 Tanezumab 10 mg IV[4] -3.12 22

Subtotal (95% CI)

Heterogeneity: Tau® = 0.00; Chi* = 6.17, df = 10 (P = 0.80); I = 0%

Test for overall effect: Z = 8.17 (P < 0.00001)

high-dose&SC

Birbara 2018 Tanezumab 10 mg SCI4]
Subtotal (95% ClI)

Heterogeneity: Not applicable

Test for overall effect: Z = 3.46 (P = 0.0005)

=351 1.21

Total (95% CI)

462

74
231
283

1002
1590

280

285

256
211

63
233
284
998

1578

2187

86
86

8014

Heterogeneity: Tau® = 0.01; Chi* = 54.79, df = 32 (P = 0.007); I” = 42%

Test for overall effect: Z = 10.12 (P < 0.00001)

-2.24
-2.56
211
-3.08

-1.39
-1.91
-1.84
-1.45
-1.53
-1.42
-1.38
-1.38
-1.42

-2.24
-2.56
211
-3.08

-1.91
-1.39
-1.84
-1.53
-1.45
-1.42
-1.38
-1.38
-1.42
-2.24

-2.24
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Figure A7. Sensitivity analysis for WOMAC Physical Function according dose and administration mode in fixed-dose tanezumab

trials.
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Experimental
Mean =D
low-dose&IV
Brown 2012 Tanezumab 2.5mg IV 17| 08 074 154
Brown 2013 Tanezumab 2.5 mg IV 161 066 0.86 151
Balanescu 2014 Tanezumab 2.5 mg IV+DSR 121 -0.52 088 157
Subtotal (95% CI) 462

Heterogeneity: Tau? = 0.00; Chi? = 0.91, df = 2 (P = 0.63); I = 0%
Test for overall effect: Z = 3.52 (P = 0.0004)

low-dose&SC

Birbara 2018 Tanezumab 2.5 mg SCHI 106 095 74

Schnitzer 2019 Tanezumab 2.5 mg SCI4I 087 116 21
Berenbaum 2020 Tanezumab 2.5 mg SCII 082 101 283
Hochberg 2021 Tanezumab 2.5 mg SCiis| -0.86 1.21 1002
Subtotal (95% CI) 1590
Heterogeneity: Tau? = 0.00; Chi* = 2.85, df = 3 (P = 0.42); P = 0%
Test for overall effect: Z = 1.48 (P = 0.14)
moderate-dose&IV
Brown 2012 Tanezumab 5 mg IV 17| -09 087 156
Spierings 2013 Tanezumab 5 mg IVH0I 0.9 089 161
Brown 2013 Tanezumab § mg IV |6] -0.78 0.86 150
Ekman 2014a Tanezumab 5 mg IVi14 -0.87 1 205
Balanescu 2014 Tanezumab 5 mg IV+DSR 2| -0.52 0.86 150
Ekman 2014b Tanezumab 5 mg IV|14] -073 1.02 211
Schnitzer 2015b Tanezumab 5 mg VI35l 067 08 256
Schnitzer 2015a Tanezumab 5 mg V35 -0.54 0.84 285
hnitzer 2015a Tar b5 mg IV+naproxeni3s| -0.62 0.84 280
Schnitzer 2015b Tar 5 mg IV+ ibjl3s) -0.74 0.8 256
Subtotal (95% Cl) 2110

Heterogeneity: Tau® = 0.01; Chi* = 12.37, df =8 (P=0.19), = 27%
Test for overall effect: Z = 5.22 (P < 0.00001)

moderate-dose&SC

Birbara 2018 Tanezumab 5 mg SC HI -0.95 0.87 63
Schnitzer 2019 Tanezumab 2.5/5 mg SCI34| 09 117 233
Berenbaum 2020 Tanezumab 5 mg SCI3| -09 1.01 284
Hochberg 2021 Tanezumab 5 mg SCi18| -0.97 121 998
Subtotal (95% CI) 1578
Heterogeneity: Tau? = 0.00; Chi? = 3.45, df = 3 (P = 0.33); 1" = 13%
Test for overall effect: Z = 1.90 (P = 0.06)

high-dose&IV

Brown 2012 Tanezumab10 mg V17! -1 074 154
Brown 2013 Tanezumab 10 mg [Viél -0.81 087 156
Spierings 2013 Tanezumab 10 mg IV [40] -1 099 150
Balanescu 2014 Tanezumab 10 mg IV+DSR (2| -0.58 0.84 145
Ekman 2014a Tanezumab 10 mg IVI14| 073 1.01 207
Ekman 2014b Tanezumab 10 mg IVi14) -0.72 1.01 208
Schnitzer 2015b Tanezumab 10 mg IV 351 -059 0.8 254
Schnitzer 2015b Tanezumab 10 mg IV+celecoxibiss) -0.75 0.8 254
Schnitzer 2015a Tanezumab 10 mg IV 1351 -0.61 0.85 288
Schnitzer 2015a Tanezumab 10 mg [V+naproxen|¥| -0.72 0.85 288
Birbara 2018 Tanezumab 10 mg IVI4I 09 1.01 84
Subtotal (95% CI) 2188

Heterogeneity: Tau® = 0.01; Chi* = 16.45, df = 10 (P = 0.09); I* = 39%
Test for overall effect: Z = 5.13 (P < 0.00001)

high-dose&SC

Birbara 2018 Tanezumab 10 mg SCI4I -1.08 1.1 86
Subtotal (95% CI) 86
Heterogeneity: Not applicable

Test for overall effect: Z = 1.08 (P = 0.28)

Total (95% Cl) 8014

Heterogeneity: Tau? = 0.01; Chi? = 60.09, df = 32 (P = 0.002); I* = 47%
Test for overall effect: Z = 7.44 (P < 0.00001)

Test for subarouo differences: Chi* = 19.10. df = 5 (P = 0.002). 7 = 73.8%

Control
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Figure A8. Sensitivity analysis for PGA according dose and administration mode in fixed-dose tanezumab trials.
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Experimental Control Risk Ratio Risk Rati
Events ota ants 3 Bi 95% g3 Rando
low-dose&IV
Brown 2012 Tanezumab 2.5 mg IV |7 100 172 27 57 1.2% 1.23[0.91, 1.66] 2012 1
Brown 2013 Tanezumab 2.5 mg IV [6] 90 1585 23 52 1.0% 1.31[0.94, 1.83] 2013 1 R
Balanescu 2014 Tanezumab 2.5 mg IV+DSRI2| 73 157 18 51  0.7% 1.32[0.88, 1.98] 2014
Subtotal (95% CI) 484 160 2.9% 1.28 [1.05, 1.55] —~l—
Total events 263 68
Heterogeneity: Tau® = 0.00; Chi* = 0.12, df = 2 (P = 0.94); P = 0%
Test for overall effect: Z = 2.44 (P = 0.01)
low-dose&SC
Birbara 2018 Tanezumab 2.5 mg SCHI 35 74 9 18 04% 0.95 [0.56, 1.59] 2018
Schnitzer 2019 Tanezumab 2.5 mg SC134] 33 233 15 116 0.3% 1.10[0.62, 1.93] 2019
Berenbaum 2020 Tanezumab 2.5 mg SC 3] 184 283 89 141 4.8% 1.03 [0.88, 1.20] 2020 — e
Hochberg 2021 Tanezumab 2.5 mg SCI18| 681 1002 333 498 19.7% 1.02 [0.94, 1.10] 2021 T
Subtotal (95% CI) 1592 773 25.2% 1.02 [0.95, 1.09] >
Total events 933 446
Heterogeneity: Tau? = 0.00; Chi* = 0.17,df = 3 (P = 0.98), P = 0%
Test for overall effect: Z = 0.55 (P = 0.58)
moderate-dose&IV
Brown 2012 Tanezumab 5 mg IVI7I 95 172 28 57 1.3% 1.12[0.84, 1.51] 2012 B
Spierings 2013 Tanezumab 5 mg IV [40] 72 161 25 71 09% 1.27[0.89, 1.82] 2013
Brown 2013 Tanezumab 5 mg IV [6] 84 154 23 52 1.0% 1.23[0.88, 1.73] 2013 i o=
Balanescu 2014 Tanezumab 5 mg IV+DSR 2| 72 150 18 51 07% 1.36 [0.91, 2.04] 2014
Ekman 2014a Tanezumab 5 mg IVI14] 107 206 49 104 1.9% 1.10[0.87, 1.40] 2014 — e
Brown 2014 Tanezumab 5 mg IV I5] a1 73 19 36 08% 1.06 [0.74, 1.54] 2014 |
Ekman 2014b Tanezumab 5 mg IV|[14] 101 211 43 105 1.5% 1.17 [0.89, 1.53] 2014 -’ -
Schnitzer 2015 Tanezumab 5 mg IV |35] 405 541 91 134 7.0% 1.10[0.97, 1.25] 2015 ]
Schnitzer 2015 Tanezumab 5 mg IV +NSAID [35] 390 536 91 135 6.7% 1.08 [0.95, 1.23] 2015 e
Subtotal (95% CI) 2204 745 21.7% 1.12 [1.04, 1.20] &>
Total events 1367 387
Heterogeneity: Tau? = 0.00; Chi* = 2.35, df = 8 (P = 0.97); P =0%
Test for overall effect: Z = 3.07 (P = 0.002)
moderate-dose&SC
Birbara 2018 Tanezumab 5 mg SC 4] 31 63 9 18 0.4% 0.98 [0.58, 1.66] 2018
Schnitzer 2019 Tanezumab 2.5/5 mg SC [34] 40 231 16 116 0.4% 1.26[0.74, 2.14] 2019
Berenbaum 2020 Tanezumab 5 mg SCI3| 198 284 89 141 5.1% 1.10[0.95, 1.28] 2020 M=
Haochberg 2021 Tanezumab § mg SCI18] 744 998 333 498 21.6% 1.11[1.04, 1.20] 2021 =
Subtotal (95% CI) 1576 773 27.5% 1.11 [1.04, 1.19] ’
Total events 1013 447
Heterogeneity: Tau? = 0.00; Chi* = 0.42, df =3 (P =0.94), P =0%
Test for overall effect: Z = 3.30 (P = 0.0010)
high-dose&IV
Brown 2012 Tanezumab10 mg IV 171 104 174 28 58 1.3% 1.24 [0.92, 1.66] 2012 - =
Brown 2013 Tanezumab 10 mg IV [6] 89 157 2 5 0.9% 1.31[0.93, 1.85] 2013 -1
Spierings 2013 Tanezumab 10 mg IVI40] 61 150 25 70 08% 1.14[0.79, 1.65] 2013 — .
Ekman 2014b Tanezumab 10 mg IV[14] 101 209 42 104 1.5% 1.20 [0.91, 1.57] 2014 ]
Balanescu 2014 Tanezumab 10 mg IV+DSR 2 71 145 17 50 0.6% 1.44 [0.95, 2.19] 2014
Brown 2014 Tanezumab 10 mg IV 5] 48 74 20 36 1.0% 1.17 [0.83, 1.64] 2014 =
Ekman 2014a Tanezumab 10 mg IV [14] 122 208 50 104 21% 1.22[0.97, 1.54] 2014 T T
Schnitzer 2015 Tanezumab 10 mg IV +NSAIDI3S| 400 542 91 135 6.8% 1.09[0.96, 1.24] 2015 ]
Schnitzer 2015 Tanezumab 10 mg IV[35] 399 542 91 135 6.8% 1.09 [0.96, 1.24] 2015 Y ER
Birbara 2018 Tanezumab 10 mg IV 4] 44 84 9 18  04% 1.05[0.63, 1.74] 2018
Subtotal (95% CI) 2285 761 22.3% 1.14 [1.06, 1.22] L 2
Total events 1439 395
Heterogeneity: Tau? = 0.00; Chi? = 3.76, df = 9 (P = 0.93); ? = 0%
Test for overall effect: Z = 3.67 (P = 0.0002)
high-dose&SC
Birbara 2018 Tanezumab 10 mg SCHI 36 86 10 18 0.5% 0.75[0.47, 1.22] 2018
Subtotal (95% CI) 86 18 0.5% 0.75 [0.47, 1.22] e —
Total events 36 10
Heterogeneity: Not applicable
Test for overall effect: Z = 1.15 (P = 0.25)
Total (95% CI) 8227 3230 100.0% 1.10 [1.06, 1.14] ’
Total events 5051 1753 )

Heterogeneity: Tau? = 0.00; Chi? = 18.06, df = 30 (P = 0.96); I? = 0%
Test for overall effect: Z = 5.50 (P < 0.00001)
Test for subarouo differences: Chi2 = 11.08. df = 5 (P = 0.05). I? = 54.9%
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Figure A9. Sensitivity analysis for AEs according dose and administration mode in fixed-dose tanezumab trials.
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Experimental
low-dose&IV
Brown 2012 Tanezumab 2.5 mg IV|7] 3 172
Brown 2013 Tanezumab 2.5 mg IV 6] 7 155
Balanescu 2014 Tanezumab 2.5 mg IV+DSRI2I 12 157
Subtotal (95% CI) 484
Total events 22

Heterogeneity: Tau® = 0.00; Chi* = 0.04, df =2 (P = 0.98); I = 0%
Test for overall effect: Z = 0.42 (P = 0.68)

low-dose&SC

Birbara 2018 Tanezumab 2.5 mg SC [4] s 74
Schnitzer 2019 Tanezumab 2.5 mg SCI34| 4 233
Berenbaum 2020 Tanezumab 2.5 mg SC I3 11 283
Hochberg 2021 Tanezumab 2.5 mg SCI18] 78 1002
Subtotal (95% CI) 1592
Total events 95

Heterogeneity: Tau? = 0.20; Chi? = 5.64, df = 3 (P = 0.13); P = 47%
Test for overall effect: Z = 0.75 (P = 0.45)

moderate-dose&IV

Brown 2012 Tanezumab 5 mg IVI7]

Spierings 2013 Tanezumab 5 mg IV[40]

Brown 2013 Tanezumab 5§ mg IVI6]

Ekman 2014a Tanezumab 5 mg IVI14]

Brown 2014 Tanezumab 5 mg VIS

Balanescu 2014 Tanezumab 5 mg IV+DSR |2|
Ekman 2014b Tanezumab 5 mg IV([14]
Schnitzer 2015 Tanezumab 5 mg IV +NSAID [35]
Schnitzer 2015 Tanezumab 5 mg IV [35]
Subtotal (95% CI)

Total events 127
Heterogeneity: Tau? = 0.00; Chi* = 0.69, df = 7 (P = 1.00); I = 0%
Test for overall effect: Z = 0.50 (P = 0.62)

tgwmoumub
-
]

moderate-dose&SC

Birbara 2018 Tanezumab 5 mg SCI4| 0 63
Schnitzer 2019 Tanezumab 2.5/5 mg SC|34] 4 231
Berenbaum 2020 Tanezumab 5 mg SCI3| 24 284
Hochberg 2021 Tanezumab 5 mg SCI18] 110 998
Subtotal (95% CI) 1576
Total events 138

Heterogeneity: Tau? = 0.08; Chi* =3.39,df =2 (P =0.18); P =41%
Test for overall effect: Z = 0.87 (P = 0.38)

high-dose&IV

Brown 2012 Tanezumab10 mg IV |7)

Spierings 2013 Tanezumab 10 mg IV[40]

Brown 2013 Tanezumab 10 mg IV (6]

Balanescu 2014 Tanezumab 10 mg IV+DSR 2]
Ekman 2014a Tanezumab 10 mg IV[14]

Ekman 2014b Tanezumab 10 mg IV [14]

Brown 2014 Tanezumab 10 mg V5]

Schnitzer 2015 Tanezumab 10 mg IV +NSAID 135]
Schnitzer 2015 Tanezumab 10 mg IV 135

Birbara 2018 Tanezumab 10 mg V4]

Subtotal (95% CI)
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Figure A10. Sensitivity analysis for SAEs according dose and administration mode in fixed-dose tanezumab trials.
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APPENDIX 4

Experimental Control Std, Mean Difference Std. Mean Difference
T 5 G : g 93¢ 1V. Random, 95% Cl|

S flean D Mean : Random /o B3
Spierings 2013 Tanezumab 10 mg IV[40] -3.58 2.82 150 -2.59 2.77 79 85%  -0.35[-0.63,-0.08] 2013
Spierings 2013 Tanezumab 5 mg IV140] -3.58 279 161 -259 277 79 8.6% -0.35[-0.63, -0.08] 2013
Ekman 2014a Tanezumab 10 mg IVIM4] -3.14 259 207 -267 2.87 103 10.1% -0.17 [-0.41, 0.06] 2014 —
Ekman 2014a Tanezumab 5mg IV [14]  -344 258 206 -267 287 103 10.0% -0.28[-0.52, -0.05] 2014
Ekman 2014b Tanezumab 10 mg IVIM4] -262 3.17 208 -226 317 103 10.1% -0.11 [0.35, 0.12] 2014 ]
Ekman 2014b Tanezumab 5mg IV [14] -295 3.2 211 -226 3.17 104 10.1% -0.22 [-0.45, 0.02] 2014 B
Mayorga 2016 Fulranumab 3 mg SC[27] -2.78 249 48 -1.21 262 25 3.6% -0.61[-1.11,-0.12] 2016
Mayorga 2016 Fulranumab 9 mg SC|27] -3.03 2.56 50 -1.21 2.62 25 3.6% -0.70[-1.19, -0.20] 2016 = =

-
—
L 4

Hochberg 2021 Tanezumab 2.5 mg SCI18]-3.22 3.39 1002 -3.07 346 498 17.6% -0.04 [-0.15, 0.06] 2021
Hochberg 2021 Tanezumab 5mg SCI18] -3.33 3.38 998 -3.07 346 498 17.6% -0.08 [-0.18, 0.03] 2021

Total (95% CI) 3241 1617 100.0% -0.21 [-0.31, -0.11]
Heterogeneity: Tau? = 0.01; Chi* = 19.54, df = 9 (P = 0.02); I* = 54%
Test for overall effect: Z = 3.99 (P < 0.0001)

4 05 0 05 1
Favours [experimental] Favours [control]

Figure A11. WOMAC Pain score of anti-NGF vs active comparator drugs.

Experimental Control Std. Mean Difference Std. Mean Difference
F: D : il 95° 1V, Random. 95% CI

gan otal Mean 3 g Random /o ea
Spierings 2013 Tanezumab 10 mg IV[40] -3.06 257 150 -2.05 2.64 79 B6% -0.39 [-0.86, -0.11] 2013
Spierings 2013 Tanezumab 5 mg IV[40]  -3.05 2.54 161 -2.05 2.64 79 B7% -0.39 [-0.66, -0.12] 2013
Ekman 2014a Tanezumab 10 mg IV[14] -3.14 259 207 -23 273 103 101% -0.32 [-0.56, -0.08] 2014 T
Ekman 2014a Tanezumab 5mgIVIl4]  -282 273 206 -23 273 103 10.1% -0.19[-0.43, 0.05] 2014 =
Ekman 2014b Tanezumab 10 mg IVI4l  -2.45 3.03 208 -1.91 3.02 103 10.2% -0.18 [-0.41, 0.06] 2014 - ]
Ekman 2014b Tanezumab 5 mg IV([14] -268 3.05 211 -191 3.02 104 10.2% -0.25 [-0.49, -0.02] 2014 ==
Mayorga 2016 Fulranumab 3 mg SC|27] -2.99 2.56 48 -1.34 269 25 3% -0.63[-1.12,-0.13] 2016 -
—
—u—t
<>

Mayorga 2016 Fulranumab 9 mg SCI271  -3.09 262 50 -1.34 269 25 37% -0.66 [-1.15, -0.16] 2016
Hochberg 2021 Tanezumab 5 mg SCI18] -3.27 3.47 1002 -3.08 346 498 17.3% -0.05[-0.16, 0.05] 2021
Hochberg 2021 Tanezumab 2.5 mg SCI18] -3.39 3.47 998 -3.08 346 498 17.3% -0.09 [-0.20, 0.02] 2021

Total (95% CI) 3241 1617 100.0% -0.24 [-0.34, -0.13)
Heterogeneity: Tau? = 0.01; Chi? = 20.36, df = 9 (P = 0.02); I* = 56%
Test for overall effect: Z = 4.40 (P < 0.0001)

n
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Figure A12. WOMAC Physical Function score of anti-NGF vs active comparator drugs.

Experimental Control Std. Mean Difference Std. Mean Difference
2 a i R 95° IV, Random, 95% CI

dy o baroup D al Mean gigh )
Spierings 2013 Tanezumab 5mg IVI40]  -09 089 161 -0.55 0.88 79 91% -0.39 [-0.67, -0.12] 2013
Spierings 2013 Tanezumab 10 mg IVI40] -1 089 150 -0.55 0.88 79 89% -0.47 [-0.75, -0.19] 2013

Ekman 2014a Tanezumab 10 mg IV(14] -0.73 1.01 207 -0.65 1 103 10.4% -0.08 [-0.32, 0.16] 2014 -
Ekman 2014a Tanezumab 5 mg IV[14] -0.87 1 205 -0.85 1 103 10.3% -0.22[-0.46, 0.02] 2014 |
Ekman 2014b Tanezumab 10 mg IVI14] 072 1.01 208 -0.54 1.01 103 104% -0.18 [-0.41, 0.06] 2014 - T
Ekman 2014b Tanezumab 5 mg IV([14] 073 1.02 211 -054 1.01 104 10.4% -0.19[-0.42, 0.05] 2014 ERann b
Mayorga 2016 Fulranumab 3 mg SC|27] -3.07 2.84 48 -1.38 3.04 25 4.2% -0.57 [-1.07, -0.08] 2016 - -

Mayorga 2016 Fulranumab 9 mg SC[27] -3.16 3.1 50 -1.38 3.04 25  42% -0.57 [-1.06, -0.08] 2016

Hochberg 2021 Tanezumab § mg SC 18] -0.96 1.21 1002 -0.94 121 498 16.0% -0.02 [-0.12, 0.09] 2021 =

Hochberg 2021 Tanezumab 2.5 mg SCII8] -0.97 1.21 998 -0.94 121 498 16.0% -0.02 [-0.13, 0.08] 2021 -

Total (95% CI) 3240 1617 100.0%  -0.20 [-0.32, -0.09] >

Heterogeneity: Tau? = 0.02: Chi? = 24.47, df = 9 (P = 0.004); I = 63% ’1 4:|= = . 055 :

Test for overall effect: Z = 3.45 (P = 0.0006) Favours [experimental] Favours [control]

Figure A13. PGA of anti-NGF vs active comparator drugs.
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Experimental Control Risk Ratio Risk Ratio
__Study or Subgroup Events Total Events Total Weight M-H. Random 1 M-H. Random. 95% CI

Ekman 2014a Tanezumab 10 mg IV[14] 122 208 52 103 9.4% 1.16 [0.93, 1.45] &
Ekman 2014a Tanezumab 5 mg IV [14] 107 206 52 103 9.0% 1.03 [0.82, 1.30] N
Ekman 2014b Tanezumab 10 mg IV [14] 101 208 55 106 9.1% 0.93[0.74, 1.17] S
Ekman 2014b Tanezumab 5 mg IV [14] 101 21 55 106 9.1% 0.92[0.73, 1.16] =t
Hochberg 2021 Tanezumab 2.5 mg SC 18] 681 1002 333 498 15.1% 1.02 [0.94, 1.10] E
Hochberg 2021 Tanezumab 5 mg SCI18] 744 998 333 498 15.2% 1.11 [1.04, 1.20] B
Mayorga 2016 Fulranumab 3 mg SC [27] 30 48 20 25 7.1% 0.78 [0.58, 1.05) e
Mayorga 2016 Fulranumab 9 mg SC [27] 41 50 20 25 B.9% 1.02 [0.81, 1.30] P
Spierings 2013 Tanezumab 10 mg IV [40] 61 150 50 79 8.2% 0.64 [0.50, 0.83] =
Spierings 2013 Tanezumab 5 mg IV [40] 72 161 50 79 8.8% 0.71 [0.56, 0.90] -
Total (95% Cl) 3243 1622 100.0% 0.94 [0.85, 1.04] >
Total events 2060 1020 .

Heterogeneity: Tau? = 0.02; Chi? = 33.39, df = 9 (P = 0.0001); I =73%

Test for overall effect: Z = 1.14 (P = 0.26) 0.5 ool A 1 *

Favours [experimental] Favours [control]

Figure A14. AEs of anti-NGF vs active comparator drugs.

Experimental Control Risk Ratio Risk Ratio
€ € ents 3 eig Random ea Random. 95% ClI

Spierings 2013 Tanezumab 10 mg IV [40] 3 150 2 79 27% 0.79[0.13, 4.63] 2013
Spierings 2013 Tanezumab 5 mg IVI40] 4 161 2 79 3.0% 0.98 [0.18, 5.24] 2013
Ekman 2014a Tanezumab 10 mg IVI14] 6 208 3 103 44% 0.99 [0.25, 3.88] 2014
Ekman 2014a Tanezumab 5 mg IVI14] 7 206 2 103 35% 1.75[0.37, 8.27] 2014 -1 -
Ekman 2014b Tanezumab 10 mg IVI14] 4 209 5 106 4.9% 0.41[0.11, 1.48] 2014 - - 1
Ekman 2014b Tanezumab 5 mg IV|14] 3 211 4 106 3.8% 0.38 [0.09, 1.65] 2014 = & 1
Mayorga 2016 Fulranumab 3 mg SC|27] 0 48 0 25 Not estimable 2016
Mayorga 2016 Fulranumab 9 mg SCI27] 1 50 1 25 1.1% 0.50 [0.03, 7.67] 2016
Hochberg 2021 Tanezumab 5 mg SCI18] 110 998 33 498 39.5% 1.66 [1.14, 2.42) 2021 —
Hochberg 2021 Tanezumab 2.5 mg SC|18] 78 1002 33 498 37.1% 1.17 [0.79, 1.74] 2021
Total (95% CI) 3243 1622 100.0% 1.20 [0.90, 1.61]

Total events 216 85
Heterogeneity: Tau? = 0.02; Chi* = 8.84, df = 8 (P = 0.36); P = 9%
Test for overall effect: Z = 1.22 (P = 0.22)

005 02 1 5 20
Favours [experimental] Favours [control]

Figure A15. SAEs of anti-NGF vs active comparator drugs.
Spierings 2013: oxycodone; Mayorga 2016: oxycodone; Hochberg 2021: open-label oral NSAID (naproxen 500mg twice-daily BID,
celecoxib 100mg BID, or diclofenac extended release 75mg BID); Ekman 2014: naproxen
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