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ABSTRACT

Introduction: Tanezumab is a monoclonal
antibody against nerve growth factor that is
under investigation for the treatment of
osteoarthritis (OA) pain. We conducted sub-
group analyses of two randomized phase 3
studies to summarize efficacy, general safety,
and adjudicated joint safety of tanezumab in
Japanese patients with moderate-to-severe OA.
Methods: In Study 1 (NCT02528188), patients
received subcutaneous tanezumab 2.5 mg or
5 mg every 8 weeks or daily oral nonsteroidal
anti-inflammatory drugs (NSAID) for 56 weeks.
The co-primary efficacy endpoints were change
from baseline in the Western Ontario and
McMaster Universities Osteoarthritis Index

(WOMAC) Pain subscale score and WOMAC
Physical Function subscale score at Week 16
(overall study and Japan-specific endpoints) as
well as Patient Global Assessment (PGA)-OA
score at Week 16 (overall study endpoint only).
In Study 2 (NCT02709486), patients received
subcutaneous tanezumab 2.5 mg, 5 mg, or pla-
cebo every 8 weeks for 24 weeks. Safety moni-
toring included adjudicated composite joint
safety endpoint (CJSE) including rapidly pro-
gressive osteoarthritis type 1 (RPOA1), RPOA2,
primary osteonecrosis, pathological fracture, or
subchondral insufficiency fracture.
Results: For Study 1, Japanese patients (n = 200)
treatedwith tanezumab2.5 mgand5 mg showed
numerically greater improvements in WOMAC
Pain, WOMAC Physical Function, and PGA-OA
scores versus NSAID at Week 16. Incidences of
treatment-emergent adverse events were gener-
ally similar between tanezumab 2.5 mg, 5 mg,
and NSAID groups. In the integrated safety
analysis (Studies 1 ? 2; n = 306), ten patients
were adjudicated to have a component of CJSE:
RPOA1 [tanezumab 2.5 mg (n = 2), tanezumab
5 mg (n = 5)], RPOA2 [tanezumab 2.5 mg (n = 1),
tanezumab 5 mg (n = 1)], or primary
osteonecrosis [tanezumab 2.5 mg (n = 1)]. Time-
adjusted adjudicated rates of RPOA1 and RPOA2
were higher with tanezumab than NSAID or
placebo and increased with dose of tanezumab.
Conclusion: Observations from the Japanese
subgroup were generally consistent with the
overall study populations.
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Key Summary Points

Why carry out this study?

Tanezumab is a monoclonal antibody
against nerve growth factor that is under
investigation for the treatment of
osteoarthritis (OA) pain.

Tanezumab has demonstrated efficacy in
OA clinical studies in both international
and Japanese populations, but association
of tanezumab treatment and an increase
in rapidly progressive osteoarthritis
(RPOA) has been reported in early trials.

We conducted a subgroup analysis of two
randomized phase 3 OA clinical studies to
summarize the efficacy, overall safety, and
adjudicated joint safety of tanezumab in
Japanese patients with moderate-to-severe
OA.

What was learned from the study?

In Japanese patients with moderate-to-
severe OA, tanezumab showed
numerically greater improvements in the
Western Ontario and McMaster
Universities Osteoarthritis Index Pain and
Physical Function scores and in the
Patient’s Global Assessment of OA at
Week 16 versus nonsteroidal anti-
inflammatory drug (NSAID); incidence of
treatment-emergent adverse events was
generally similar among tanezumab
2.5 mg, 5 mg, and NSAID groups; and
adjudicated composite joint safety
endpoint rates (time-adjusted) were
higher with tanezumab than NSAID or
placebo and increased with dose.

Observations from the Japanese subgroup
were generally consistent with the overall
study populations.

INTRODUCTION

Osteoarthritis (OA) is a common condition in
Japan, with the incidence of radiographic knee
and hip OA estimated at 61.9% and 15.7%,
respectively, and the rate of symptomatic OA
approximately 30% [1, 2]. The Japanese Ortho-
paedic Association guidelines for OA are based
on those from the Osteoarthritis Research
Society International and recommend nons-
teroidal anti-inflammatory drugs (NSAIDs) and
intra-articular injection of steroid and hyalur-
onate as first-line pharmacological treatments
[3]. In a Japanese real-world study that reviewed
hospital claims data, NSAIDs were the mainstay
of OA treatment in Japan, with prescriptions for
NSAIDs reported in 92% of Japanese patients
with OA [4]. However, NSAID use is associated
with an increased risk of gastrointestinal com-
plications, cardiovascular events, and acute or
chronic kidney injury [5–9]. Therefore, there is
an unmet need for treatments that are safe and
effective in pain management for patients with
OA in Japan.

Tanezumab is a monoclonal antibody
against nerve growth factor under investigation
for the treatment of OA pain in patients who
have not had an adequate response to or who
cannot tolerate standard analgesics (i.e.,
NSAIDs, acetaminophen, tramadol, or opioids).
It has demonstrated efficacy in patients with OA
in both international and Japanese populations
[10–14]. Some early clinical trials of tanezumab
reported cases of rapidly progressive
osteoarthritis (RPOA) [15]. Due to joint safety
concerns in clinical studies and changes in the
sympathetic nervous system observed in pre-
clinical animal studies [15, 16], the US Food and
Drug Administration placed partial clinical
holds on studies of nerve growth factor anti-
bodies, both of which were subsequently lifted
following investigation. The tanezumab safety
profile in patients with OA has been further
evaluated in studies conducted since the partial
clinical holds were lifted.

To determine whether the efficacy and safety
of tanezumab for Japanese patients with OA are
consistent with or similar to the overall popu-
lation in the clinical trials, we conducted a
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subgroup analysis of two randomized phase 3
studies [13, 14]. These studies summarized the
efficacy, overall safety, and adjudicated joint
safety of tanezumab in Japanese patients with
moderate-to-severe OA.

On October 26, 2021, Pfizer Inc. and Eli Lilly
and Company announced discontinuation of
the tanezumab global clinical development
program as a result of the outcomes of regula-
tory reviews of tanezumab for the treatment of
osteoarthritis pain by the US Food and Drug
Administration and European Medicines
Agency [17, 18].

METHODS

Data Sources

Data were summarized from a phase 3, ran-
domized, double-blind, multicenter, active-
controlled (NSAID), parallel-group study (Clin-
icalTrials.gov: NCT02528188; Study 1) con-
ducted between July 2015 and February 2019
[14] and a phase 3, randomized, double-blind,
multicenter, placebo-controlled, parallel-group
trial (NCT02709486; Study 2) conducted
between March 2016 and November 2018 [13].
Both studies were conducted in accordance
with the Helsinki Declaration and the ethical
principles of Good Clinical Practice. Both stud-
ies were approved by the appropriate institu-
tional review boards and regulatory agencies.
Informed consent was obtained from individu-
als in each study.

Patient Population

The population for this analysis comprised
patients enrolled at study centers in Japan.
Patients eligible for the full study populations
were age C 18 years with a clinical diagnosis of
OA of the hip/knee in the index joint (the most
painful joint at baseline with a qualifying
Western Ontario and McMaster Universities
Osteoarthritis Index [WOMAC1] Pain subscale
score) that fulfilled American College of

Rheumatology classification criteria [19, 20],
including radiographic confirmation (Kellgren-
Lawrence grade C 2) by the Central Reader [21].
Patients also had a history of inadequate pain
relief with acetaminophen and inadequate pain
relief with, contraindication to, or intolerance
of tramadol or other non-tramadol opioid
analgesics, or unwillingness to take opioid
analgesics. For Study 2, eligible patients also
needed to have a history of inadequate pain
relief with, contraindication to, or intolerance
of NSAIDs. For Study 1, administration of a
stable dose of an oral NSAID for C 30 days
before screening was required. In addition,
WOMAC [22] Pain and Physical Function sub-
scale scores C 5 in the index joint and a
Patient’s Global Assessment of OA (PGA-OA)
rating of ‘‘fair,’’ ‘‘poor,’’ or ‘‘very poor’’ (for Study
1, PGA-OA ratings were required while receiving
stable doses of an oral NSAID for C 2 weeks
during screening and before randomization)
were necessary study criteria.

In Study 1, specific eligibility criteria for the
subgroup of Japanese patients were a stable dose
regimen of celecoxib 100 mg twice daily with
compliance C 70% for C 2 weeks of the screen-
ing period directly prior to the baseline (Day 1)
visit. Japanese females were required to be of
nonchildbearing potential in both studies.

Patients with evident (radiographic) rapidly
progressive or atrophic OA, subchondral insuf-
ficiency or pathologic fractures, and
osteonecrosis as confirmed by the Central
Reader were not eligible. Those with a body
mass index[ 39 kg/m2 were also excluded.
Further details of eligibility criteria have been
published previously [13, 14].

Treatment

Study 1 (NCT02528188) [14]
During the screening period (B 37 days prior to
randomization), Japanese patients maintained
stable open-label oral celecoxib 100 mg twice
daily for C 2 weeks of the screening period.
Patients were randomized (1:1:1) to subcuta-
neous tanezumab 2.5 mg or 5 mg at baseline
and every 8 weeks, or twice-daily oral celecoxib,
for a 56-week double-blind, double-dummy1 1996 Nicholas Bellamy. WOMAC� is a registered

trademark of Nicholas Bellamy (CDN, EU, USA).
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treatment period (Supplementary Fig. S1). At
Week 16, patients were required to meet the
following response criteria: C 30% reduction in
WOMAC Pain subscale score relative to baseline
in the index joint and C 15% reduction in the
WOMAC Pain subscale score from baseline at
Week 2, 4, or 8. If the criteria were not met, the
patient was discontinued from the treatment
period and entered the 24-week early termina-
tion safety follow-up period. Patients who
completed the 56-week double-blind treatment
period also entered a 24-week safety follow-up
period.

Study 2 (NCT02709486) [13]
Following the screening period (B 37 days prior
to randomization), patients were randomized
(1:1:1) to subcutaneous tanezumab 2.5 mg,
tanezumab 5 mg, or matching placebo, admin-
istered at baseline and every 8 weeks of the
24-week double-blind treatment period. This
was followed by a 24-week safety follow-up
period (Supplementary Fig. S2).

Use of analgesics (including marijuana)
except acetaminophen/paracetamol was pro-
hibited throughWeek 64 (Study 1) and Week 32
(Study 2). In Study 1, use of non-assigned
NSAIDs was also prohibited through Week 64.
Occasional use of analgesics (including NSAIDs
in Study 2) was permitted for self-limiting con-
ditions unrelated to OA, but not within 48 h or
5 half-lives (whichever was greater) of study
visits for efficacy assessment in either study.
However, in Study 2, such limited concomitant
use of NSAIDs should not have exceeded
40 days of use between baseline and Week 32,
and other use of NSAIDs was prohibited.
Patients in Study 2 could use NSAIDs beginning
at Week 32. Acetaminophen was allowed as
rescue therapy in patients with inadequate pain
relief except for B 24 h before study visits for
efficacy assessment. In Study 1, acetaminophen
was dosed at B 3000 mg/day for B 3 days/week
to Week 16 and as needed thereafter to Week
64, then as needed (as permitted by local or
national labeling) until the final study visit. In
Study 2, the dose of acetaminophen
was B 4000 mg/day (or as permitted by local or
national labeling) B 5 days/week up to Week
24, and then as needed until the final study

visit. Aspirin doses B 325 mg/day were permit-
ted for cardiovascular prophylaxis in both
studies.

Endpoints and Assessments

The efficacy and general safety results of a sub-
group analysis of the Japanese patients from
Study 2 have been published [23]. In the current
analysis, we included efficacy and overall safety
findings of the Japanese patients from Study 1;
Japanese patients from Study 2 were only
included in the integrated safety analysis.

The three co-primary efficacy endpoints were
change from baseline to Week 16 in (1) the
WOMAC Pain subscale score, (2) the WOMAC
Physical Function subscale score, and (3) the
PGA-OA score. This study defined the Japanese
specific co-primary endpoints which consisted
of change from baseline to Week 16 in the
WOMAC Pain subscale score and Physical
Function subscale score.

Overall safety in Japanese patients in Study 1
was assessed by the incidence of treatment-
emergent adverse events (TEAEs) using Medical
Dictionary for Regulatory Activities v.21.1 cod-
ing. A serious TEAE was defined as any unto-
ward medical occurrence at any dose that
resulted in death, persistent or significant dis-
ability/incapacity (substantial disruption of the
ability to conduct normal life functions), or
congenital anomaly/birth defect; was life-
threatening (immediate risk of death); or
required inpatient hospitalization or prolonga-
tion of existing hospitalization. The maximum
intensity of the TEAEs was reported by the
investigator as mild (did not interfere with
patient’s usual function), moderate (interfered
to some extent with patient’s usual function),
and severe (interfered significantly with
patient’s usual function). A severe TEAE was not
necessarily a serious TEAE.

For the integrated safety analysis of Study 1
and Study 2, the incidence of the composite
joint safety endpoint (CJSE) and its components
are presented. The CJSE included any patient
with an adjudicated outcome of primary
osteonecrosis, RPOA type 1 (RPOA1) or type 2
(RPOA2), subchondral insufficiency fracture, or
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pathological fracture. RPOA1 was defined as
those events considered to have significant loss
of joint space width (C 2 mm) within approxi-
mately 1 year without gross structural failure.
RPOA2 events were those considered to have
abnormal loss or destruction of bone including
limited or total collapse of at least one sub-
chondral surface that is not normally present in
conventional end-stage osteoarthritis [24–26].
The blinded adjudication committee comprised
external experts in orthopedic surgery,
rheumatology, orthopedic pathology, and radi-
ology, with expertise in patients with end-stage
OA and osteonecrosis. The committee reviewed
all patients reported to have joint-related safety
events identified during the study and all
patients who underwent total joint replacement
during the study.

See Supplementary Materials for more details
of the two studies.

Statistical Methods

The efficacy and general safety data are pre-
sented for Japanese patients who were ran-
domized and received tanezumab or NSAID in
Study 1. For efficacy analysis in Japanese
patients in Study 1, least square (LS; i.e., model-
estimated) mean change from baseline (per
treatment group and for tanezumab groups
versus NSAID) were calculated for efficacy end-
points using multiple imputation for missing
data. The analysis of covariance (ANCOVA)
model for imputed datasets included treatment,
randomization stratification variables (index
joint, highest Kellgren-Lawrence grade) as fixed
effects, baseline value (i.e., PGA-OA score,
WOMAC Pain subscale score, and WOMAC
Physical Function subscale score for respective
endpoint), and baseline diary average pain as
covariates, and study site as a random effect.
Joint safety data are presented for a pooled
population of Japanese patients included in the
safety population of Study 1 and Study 2.
Baseline characteristics and safety data are
summarized descriptively. Statistical signifi-
cance was not evaluated. Comparisons between
groups are descriptive only.

RESULTS

Patient Disposition and Baseline
Characteristics

Efficacy and safety data for the overall study
population and the Japanese patients in Study 2
have been previously presented [13, 14, 23]. The
current efficacy and general safety analysis only
included Study 1 patients enrolled in the study
centers in Japan. In Study 1, 200 Japanese
patients were randomized and were included in
both the intent-to-treat and safety populations
[tanezumab 2.5 mg, n = 74; tanezumab 5 mg,
n = 59; NSAID, n = 67 (Fig. 1a)]. Baseline char-
acteristics were well balanced across treatment
groups (Table 1). Across the treatment groups
most patients were female (62.7–71.6%),
and the mean age was 63.6–66.7 (range
40–88) years. The mean body mass index was
26.4–27.1 kg/m2 (range 16–37 kg/m2), and the
knee was the OA index joint for most patients
(88.1–93.2%), followed by the hip (6.8–11.9%).
Most patients had an index joint Kellgren-
Lawrence grade of 3 (52.7–66.1%), on a scale of
0 (no radiographic OA) to 4 (severe radiographic
OA). The means [standard deviation (SD)]) for
the WOMAC Pain subscale score, WOMAC
Physical Function subscale score, and the PGA-
OA score were 6.55 (0.96)–6.74 (1.17), 6.60
(1.02)–6.87 (1.13), and 3.28 (0.45)–3.51 (0.57),
respectively.

In the pooled safety population from both
studies, 306 Japanese patients were analyzed for
safety (placebo, n = 34; tanezumab 2.5 mg,
n = 112; tanezumab 5 mg, n = 93; NSAID,

cFig. 1 Patient disposition. a Japanese patients enrolled in Study
1. b Japanese patients in the pooled safety population. a

Completed study: patients who completed the planned safety
follow-up period. b Discontinued study: patients who did not
enter or discontinued the planned safety follow-up period, either
completed or discontinued the planned treatment period. c Only
Japanese patients in Study 1 were included in the efficacy and
general safety analysis. Efficacy and general safety results of the
Japanese patients in Study 2 have been published previously [23].
d Adjudicated joint safety outcomes were reported for Japanese
patients in both Study 1 and Study 2.NSAID nonsteroidal anti-
inflammatory drug
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Table 1 Baseline characteristics for Japanese patients enrolled in Study 1

Characteristic Tanezumab 2.5 mg (n = 74) Tanezumab 5 mg (n = 59) NSAID (n = 67)

Sex, n (%)

Male 21 (28.4) 22 (37.3) 24 (35.8)

Female 53 (71.6) 37 (62.7) 43 (64.2)

Age, years

Mean (SD) 65.7 (9.3) 66.7 (8.0) 63.6 (9.9)

Range 40–86 52–85 42–88

Body mass index, kg/m2

Mean (SD) 26.9 (3.9) 26.4 (3.7) 27.1 (4.2)

Range 16–36 20–37 19–36

Duration of OAa, years

Mean 4.0 3.6 4.0

Range 0–19 0–15 0–28

Index joint, n (%)

Hip 5 (6.8) 7 (11.9) 7 (10.4)

Knee 69 (93.2) 52 (88.1) 60 (89.6)

Kellgren-Lawrence gradeb of index joint, n (%)

0 or 1 0 0 0

2 6 (8.1) 6 (10.2) 7 (10.4)

3 39 (52.7) 39 (66.1) 40 (59.7)

4 29 (39.2) 14 (23.7) 20 (29.9)

WOMAC Pain subscale scorec

Mean (SD) 6.7 (0.8) 6.7 (1.2) 6.6 (1.0)

Range 5–9 5–10 5–9

WOMAC Physical Function subscale scorec

Mean (SD) 6.7 (0.9) 6.9 (1.1) 6.6 (1.0)

Range 5–9 5–10 5–10

PGA-OA scored

Mean (SD) 3.3 (0.5) 3.5 (0.6) 3.3 (0.5)

Range 3–5 3–5 3–4

PGA-OA scale categoryd, n (%)

Very good 0 0 0

Good 0 0 0

Fair 53 (71.6) 31 (52.5) 48 (71.6)
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n = 67 (Fig. 1b). Baseline characteristics were
comparable across the treatment groups
(Table 2). Age ranged from 34 to 88 years, and
most patients had a body mass index\30 kg/
m2. The most common OA index joint was the
knee (87.1–92.9%), and[ 50% of patients had
an index joint of Kellgren-Lawrence grade 3.
Similar to the patients in Study 1, WOMAC Pain
subscale score [mean (SD)], WOMAC Physical
Function subscale score, and the PGA-OA score
were 6.4 (1.1)–6.7 (1.1), 6.5 (1.0)–6.8 (1.0), and
3.3 (0.5)–3.5 (0.6), respectively.

Efficacy: Study 1

At Week 16, Japanese patients treated with
tanezumab 2.5 mg and 5 mg showed improve-
ments in WOMAC Pain and Physical Function
subscale scores and PGA-OA scores that were

numerically greater than observed in the
patients treated with NSAIDs (Table 3).

Overall Safety: Study 1

In total, 200 Japanese patients were randomized
to tanezumab 2.5 mg (n = 74), tanezumab 5 mg
(n = 59), and NSAID (n = 67). Of the 104
patients [tanezumab 2.5 mg, n = 41 (55.4%);
tanezumab 5 mg, n = 29 (49.2%); NSAID, n = 34
(50.7%)] who completed the 56-week treatment
phase, 99 (49.5% of randomized) completed the
following 24-week safety follow-up [tanezumab
2.5 mg, n = 39 (52.7%); tanezumab 5 mg, n = 27
(45.8%); NSAID, n = 33 (49.3%)]. Of the 96
patients who discontinued the treatment phase,
78 patients completed the safety follow-up; 2
(2.7%), 5 (8.5%), and 2 (3.0%) patients in the
tanezumab 2.5 mg, 5 mg, and the NSAID
groups, respectively, discontinued the safety

Table 1 continued

Characteristic Tanezumab 2.5 mg (n = 74) Tanezumab 5 mg (n = 59) NSAID (n = 67)

Poor 19 (25.7) 26 (44.1) 19 (28.4)

Very poor 2 (2.7) 2 (3.4) 0

Prior analgesic treatments for OA pain, n (%)e

Celecoxib 73 (98.6) 56 (94.9) 64 (95.5)

Paracetamol 64 (86.5) 52 (88.1) 51 (76.1)

Hyaluronate sodium 37 (50.0) 23 (39.0) 30 (44.8)

Loxoprofen sodium dihydrate 34 (45.9) 26 (44.1) 31 (46.3)

Paracetamol/tramadol hydrochloride 30 (40.5) 21 (35.6) 24 (35.8)

Ketoprofen 17 (23.0) 10 (16.9) 15 (22.4)

Diclofenac sodium 9 (12.2) 7 (11.9) 8 (11.9)

Tramadol hydrochloride 8 (10.8) 7 (11.9) 2 (3.0)

NSAID nonsteroidal anti-inflammatory drug, OA osteoarthritis, PGA-OA Patient’s Global Assessment of OA, SD standard
deviation, WOMAC Western Ontario and McMaster Universities Osteoarthritis Index
aDuration from first diagnosis of OA of any joint, including index joint and non-index joints
bKellgren-Lawrence grade for OA severity classification is rated from 0 (no OA) to 4 (severe OA)
cWOMAC Pain and Physical Function subscales are scored on an 11-point numeric rating scale from 0 to 10 (higher scores
indicate greater pain intensity or worse physical function)
dPGA-OA is scored on a 5-point Likert scale from 1 (very good) to 5 (very poor)
ePrior analgesic treatments for OA pain in C 10% of patients in any treatment group
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Table 2 Baseline characteristics for Japanese patients in the pooled safety population

Characteristic Placebo
(n = 34)

Tanezumab 2.5 mg
(n = 112)

Tanezumab 5 mg
(n = 93)

NSAID
(n = 67)

Sex, n (%)

Male 11 (32.4) 31 (27.7) 33 (35.5) 24 (35.8)

Female 23 (67.6) 81 (72.3) 60 (64.5) 43 (64.2)

Age, years

Mean (SD) 64.2 (10.6) 66.0 (8.8) 66.5 (8.0) 63.6 (9.9)

Range 34–84 40–86 52–85 42–88

Body mass index, n (%)

\ 25 kg/m2 13 (38.2) 40 (35.7) 35 (37.6) 24 (35.8)

25 to\ 30 kg/m2 13 (38.2) 48 (42.9) 45 (48.4) 26 (38.8)

30 to\ 35 kg/m2 8 (23.5) 20 (17.9) 10 (10.8) 14 (20.9)

C 35 kg/m2 0 4 (3.6) 3 (3.2) 3 (4.5)

Duration of OA, years

Mean (SD) 3.2 (4.3) 3.5 (4.2) 3.4 (3.8) 4.0 (5.5)

Range 0–16 0–19 0–15 0–27

Index joint, n (%)

Hip 4 (11.8) 8 (7.1) 12 (12.9) 7 (10.4)

Knee 30 (88.2) 104 (92.9) 81 (87.1) 60 (89.6)

Kellgren-Lawrence gradea of index joint, n (%)

0 or 1 0 0 0 0

2 3 (8.8) 7 (6.3) 10 (10.8) 7 (10.4)

3 18 (52.9) 60 (53.6) 56 (60.2) 40 (59.7)

4 13 (38.2) 45 (40.2) 27 (29.0) 20 (29.9)

WOMAC Pain subscale scoreb

Mean (SD) 6.4 (1.1) 6.7 (0.9) 6.7 (1.1) 6.5 (1.0)

Range 4–9 5–9 5–10 5–9

WOMAC Physical Function subscale scoreb

Mean (SD) 6.5 (1.0) 6.7 (0.9) 6.8 (1.0) 6.6 (1.0)

Range 5–9 5–9 5–10 5–10

PGA-OA scorec

Mean (SD) 3.3 (0.5) 3.3 (0.5) 3.5 (0.6) 3.3 (0.5)

Range 3–4 3–5 3–5 3–4

PGA-OA scale categoryc, n (%)
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follow-up and 3 (4.1%), 4 (6.8%), and 2 (3.0%)
patients did not enter the safety follow-up.

During the treatment period (first dose to
Week 56), TEAEs (all causalities) were reported
in 81.1%, 74.6%, and 76.1% of patients in the
tanezumab 2.5 mg, tanezumab 5 mg, and
NSAID groups, respectively. The majority of
TEAEs were mild or moderate in severity; 2
(2.7%), 5 (8.5%), and 3 (4.5%) patients in these
treatment groups, respectively, experienced
severe TEAEs. Serious TEAEs were reported in
8.1%, 11.9%, and 9.0% of patients in the tane-
zumab 2.5 mg, tanezumab 5 mg, and NSAID
groups, respectively (Table 4). The most com-
mon serious TEAEs in tanezumab-treated
patients were musculoskeletal and connective
tissue disorders (4.1% in the tanezumab 2.5 mg
group and 11.9% in the tanezumab 5 mg group)
(Supplementary Table S1). Overall, the most
common TEAEs reported during the treatment
period in the tanezumab 2.5 mg, tanezumab
5 mg, and NSAID groups, respectively, were
nasopharyngitis (24.3%, 16.9%, 26.9%),
arthralgia (6.8%, 16.9%, 7.5%), osteoarthritis
(5.4%, 11.9%, 6.0%), and back pain (4.1%,
6.8%, 7.5%) (Table 4). The incidence of study
drug discontinuation due to TEAEs was lowest

in the tanezumab 2.5 mg group (1.4%) and
similar in the tanezumab 5 mg (6.8%) and
NSAID (7.5%) groups. No deaths were reported
during the study.

During the safety follow-up period (24-week
period following 56-week treatment period),
52.1%, 50.9%, and 43.1% of patients in the
tanezumab 2.5 mg, tanezumab 5 mg, and
NSAID groups reported TEAEs (all causalities),
with 2.8%, 3.6%, and 0% of patients reporting
severe TEAEs. Similar to the treatment period,
musculoskeletal and connective tissue disorders
were the most common system organ class
affected.

During the treatment period and up to the
end of the study at Week 80 (the treatment
period plus the 24-week safety follow-up), the
incidence of TEAEs was generally similar among
tanezumab 2.5 mg, 5 mg, and NSAID groups.
Most TEAEs were mild or moderate in severity
(Table 4, Supplementary Table 1).

Joint Safety: Studies 1 and 2

Overall, 28 (9.2%) Japanese patients were adju-
dicated for joint safety events in the pooled
safety population (Table 5; Supplementary

Table 2 continued

Characteristic Placebo
(n = 34)

Tanezumab 2.5 mg
(n = 112)

Tanezumab 5 mg
(n = 93)

NSAID
(n = 67)

Very good 0 0 0 0

Good 0 0 0 0

Fair 23 (67.6) 79 (70.5) 49 (52.7) 48 (71.6)

Poor 11 (32.4) 31 (27.7) 39 (41.9) 19 (28.4)

Very poor 0 2 (1.8) 5 (5.4) 0

NSAID nonsteroidal anti-inflammatory drug, OA osteoarthritis, PGA-OA Patient’s Global Assessment of OA, SD standard
deviation, WOMAC Western Ontario and McMaster Universities Osteoarthritis Index
aKellgren-Lawrence grade for OA severity classification is rated from 0 (no OA) to 4 (severe OA)
bWOMAC Pain and Physical Function subscales are scored on an 11-point numeric rating scale from 0 to 10 (higher scores
indicate greater pain intensity or worse physical function)
cPGA-OA is scored on a 5-point Likert scale from 1 (very good) to 5 (very poor)
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Table S2 summarizes joint safety events for
Study 1). Most of these patients (n = 18) were
adjudicated as normal OA progression. Ten
patients were adjudicated to have a component
of the CJSE, all in the tanezumab groups
[2.5 mg, n = 4 (3.6%); 5 mg, n = 6 (6.5%)]. The
observation time-adjusted rate [95% confidence
interval (CI)] of the primary CJSE was 65.5 [29.4,
145.8] events/1000 patient-years in the

tanezumab 5 mg group and 34.4 [12.9, 91.7]
events/1000 patient-years in the 2.5 mg group.

Seven patients were adjudicated to have
RPOA1, 2 (2/112, 1.8%) in the tanezumab
2.5 mg group and 5 (5/93, 5.4%) in the tane-
zumab 5 mg group. RPOA1 affected the knee in
2 (2/112, 1.8%) and 4 (4/93, 4.3%) patients in
the tanezumab 2.5 mg and 5 mg groups,
respectively. RPOA1 affected the hip in 1 (1/93,

Table 3 Change from baseline to Week 16 in WOMAC Pain subscale score, WOMAC Physical Function subscale score,
and PGA-OA score for Japanese patients enrolled in Study 1

Tanezumab 2.5 mg
(n = 74)

Tanezumab 5 mg
(n = 59)

NSAID
(n = 67)

WOMAC paina

Mean (SD) baseline score 6.70 (0.82) 6.74 (1.17) 6.55 (0.96)

LS mean (SE) change from baseline - 3.08 (0.37) - 3.03 (0.39) - 2.43 (0.37)

[95% CI] [- 3.80, - 2.36] [- 3.80, - 2.27] [- 3.14, - 1.71]

Difference of LS means (SE) vs. NSAID - 0.65 (0.34) - 0.61 (0.35) –

[95% CI] [- 1.32, 0.01] [- 1.30, 0.09]

WOMAC Physical Functiona

Mean (SD) baseline score 6.73 (0.90) 6.87 (1.13) 6.60 (1.02)

LS mean (SE) change from baseline - 3.02 (0.38) - 2.92 (0.41) - 2.55 (0.38)

[95% CI] [- 3.76, - 2.28] [- 3.72, - 2.13] [- 3.29, - 1.81]

Difference of LS means (SE) vs. NSAID - 0.47 (0.35) - 0.37 (0.37) –

[95% CI] [- 1.15, 0.22] [- 1.10, 0.36]

PGA-OAb

Mean (SD) baseline score 3.31 (0.52) 3.51 (0.57) 3.28 (0.45)

LS mean (SE) change from baseline - 0.86 (0.13) - 0.87 (0.13) - 0.75 (0.13)

[95% CI] [- 1.11, - 0.61] [- 1.13, - 0.61] [- 1.00, - 0.50]

Difference of LS means (SE) vs. NSAID - 0.11 (0.12) - 0.12 (0.12) –

[95% CI] [- 0.34, 0.12] [- 0.36, 0.13]

CI confidence interval, LS least squares, NSAID nonsteroidal anti-inflammatory drug, PGA-OA Patient’s Global Assessment
of Osteoarthritis, SD standard deviation, SE standard error, WOMAC Western Ontario and McMaster Universities
Osteoarthritis Index
aWOMAC Pain and Physical Function subscales are scored on an 11-point numeric rating scale from 0 to 10 (higher scores
indicate greater pain intensity or worse physical function)
bPGA-OA is scored on a 5-point Likert scale from 1 (very good) to 5 (very poor)
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Table 4 Summary of treatment-emergent adverse events (all causalities) reported in Japanese patients enrolled in Study 1

TEAE, n (%) During treatment period (first dose to
Week 56)

Up to the end of study (first dose to
Week 80)

Tanezumab
2.5 mg
(n = 74)

Tanezumab
5 mg
(n = 59)

NSAID
(n = 67)

Tanezumab
2.5 mg
(n = 74)

Tanezumab
5 mg
(n = 59)

NSAID
(n = 67)

Any TEAE 60 (81.1) 44 (74.6) 51 (76.1) 62 (83.8) 46 (78.0) 57 (85.1)

Seriousa TEAE 6 (8.1) 7 (11.9) 6 (9.0) 8 (10.8) 9 (15.3) 7 (10.4)

Severea TEAE 2 (2.7) 5 (8.5) 3 (4.5) 3 (4.1) 7 (11.9) 3 (4.5)

Study discontinuation due to

TEAE

2 (2.7) 2 (3.4) 2 (3.0) 2 (2.7) 2 (3.4) 2 (3.0)

Study drug discontinuation due

to TEAE and continued study

1 (1.4) 4 (6.8) 5 (7.5) 1 (1.4) 4 (6.8) 5 (7.5)

Dose reductions or temporary

discontinuation due to TEAE

1 (1.4) 0 1 (1.5) 1 (1.4) 0 1 (1.5)

Most common TEAEsb

Nasopharyngitis 18 (24.3) 10 (16.9) 18 (26.9) 23 (31.1) 10 (16.9) 23 (34.3)

Arthralgia 5 (6.8) 10 (16.9) 5 (7.5) 7 (9.5) 12 (20.3) 9 (13.4)

Osteoarthritis 4 (5.4) 7 (11.9) 4 (6.0) 6 (8.1) 8 (13.6) 4 (6.0)

Back pain 3 (4.1) 4 (6.8) 5 (7.5) 5 (6.8) 6 (10.2) 6 (9.0)

Carpal tunnel syndrome 1 (1.4) 4 (6.8) 1 (1.5) 1 (1.4) 5 (8.5) 1 (1.5)

Hypertension 2 (2.7) 1 (1.7) 4 (6.0) 3 (4.1) 1 (1.7) 5 (7.5)

Cataract 4 (5.4) 1 (1.7) 1 (1.5) 5 (6.8) 1 (1.7) 1 (1.5)

Contusion 3 (4.1) 3 (5.1) 1 (1.5) 3 (4.1) 4 (6.8) 3 (4.5)

Fall 3 (4.1) 2 (3.4) 0 4 (5.4) 4 (6.8) 1 (1.5)

Influenza 5 (6.8) 1 (1.7) 3 (4.5) 5 (6.8) 1 (1.7) 4 (6.0)

Rapidly progressive

osteoarthritis

1 (1.4) 2 (3.4) 0 3 (4.1) 4 (6.8) 0

Subchondral insufficiency

fracture

1 (1.4) 3 (5.1) 0 1 (1.4) 4 (6.8) 0

Bone contusion 3 (4.1) 0 0 4 (5.4) 1 (1.7) 0

Musculoskeletal pain 4 (5.4) 1 (1.7) 2 (3.0) 4 (5.4) 3 (5.1) 2 (3.0)

Pain in extremity 4 (5.4) 1 (1.7) 0 4 (5.4) 3 (5.1) 0

Bone marrow edema 3 (4.1) 2 (3.4) 0 3 (4.1) 3 (5.1) 0

Joint effusion 2 (2.7) 3 (5.1) 0 2 (2.7) 3 (5.1) 1 (1.5)
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1.1%) patient in the tanezumab 5 mg group.
The affected joint was Kellgren-Lawrence grade
3 at baseline for both patients (index joint for
both) in the tanezumab 2.5 mg group, and
grade 1 (n = 2) or 2 (n = 3) for patients (non-
index joint for all) in the tanezumab 5 mg
group. For the tanezumab 2.5 mg group, one
patient had RPOA1 during the follow-up period
after completing the treatment period; the
other patient had RPOA1 during the follow-up
period after discontinuing the treatment period.
For the tanezumab 5 mg group, two patients
had RPOA1 during the treatment period, two
patients had RPOA1 during the follow-up per-
iod after completing the treatment period, and
one patient had RPOA1 after completing the
follow-up period after the discontinued treat-
ment period. The observation time-adjusted
rate (95% CI) was higher in the tanezumab 5 mg
group versus the 2.5 mg group [54.5 (22.7,
130.9) versus 17.2 (4.3, 68.7) events/1000
patient-years].

RPOA2 occurred in the hip joint of two
patients, one (1/112, 0.9%) in the tanezumab
2.5 mg group and one (1/93, 1.1%) in the
tanezumab 5 mg group. The Kellgren-Lawrence
grades of the affected joints at baseline were 4
(index joint) in the 2.5 mg group and 0 (non-
index joint) in the 5 mg group. Both patients

had RPOA2 during the treatment period. Simi-
lar observation time-adjusted rates (95% CI)
were observed between the tanezumab 5 mg
group [10.7 (1.5, 76.1) events/1000 patient-
years] and the tanezumab 2.5 mg group [8.6
(1.2, 60.7) events/1000 patient-years]. No
RPOA1 and RPOA2 occurred in the NSAIDs or
placebo group.

One patient in the tanezumab 2.5 mg group
had primary osteonecrosis in the hip (non-in-
dex joint), with a baseline Kellgren-Lawrence
grade of 0. This patient had a history of alco-
holic liver disease which may have predisposed
the patient to osteonecrosis. The observation
time-adjusted rate (95% CI) was 8.5 (1.2, 60.7)
events/1000 patient-years. No patients were
adjudicated as having pathological fracture or
subchondral insufficiency fracture.

DISCUSSION

This subgroup analysis of two phase 3 trials
[13, 14] assessed the efficacy, overall safety, and
joint safety of tanezumab in Japanese patients
with OA. Study 1 was NSAID-controlled [14],
whereas Study 2 was placebo-controlled [13].
Based on data from Study 1, Japanese patients
who received tanezumab 2.5 mg and 5 mg

Table 4 continued

TEAE,
n (%)

During treatment period (first dose to Week 56) Up to the end of study (first dose to Week
80)

Tanezumab 2.5 mg
(n = 74)

Tanezumab 5 mg
(n = 59)

NSAID
(n = 67)

Tanezumab
2.5 mg
(n = 74)

Tanezumab
5 mg
(n = 59)

NSAID
(n = 67)

Periarthritis 2 (2.7) 2 (3.4) 1 (1.5) 2 (2.7) 3 (5.1) 2 (3.0)

NSAID nonsteroidal anti-inflammatory drug, TEAE treatment-emergent adverse event
aA serious TEAE was defined as any untoward medical occurrence at any dose that resulted in death, persistent or significant
disability/incapacity (substantial disruption of the ability to conduct normal life functions), or congenital anomaly/birth
defect; was life-threatening (immediate risk of death); or required inpatient hospitalization or prolongation of existing
hospitalization. The severity of the TEAEs was reported by the investigator as mild (did not interfere with patient’s usual
function), moderate (interfered to some extent with patient’s usual function), and severe (interfered significantly with
patient’s usual function). A severe TEAE was not necessarily a serious TEAE
bTEAEs by preferred term reported in C 5% of patients in any treatment group up to end of study
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Table 5 Adjudicated joint safety outcomes for Japanese patients in the pooled safety population

Placebo
(n = 34)

Tanezumab 2.5 mg
(n = 112)

Tanezumab 5 mg
(n = 93)

NSAID
(n = 67)

Treatment exposure (weeks)

Mean (SD) 22.5 (5.2) 34.4 (17.3) 33.0 (17.3) 36.3 (20.7)

Median (range) 24.1 (0.3–25.1) 24.1 (8.1–57.1) 24.1 (1.7–57.1) 55.1 (4.1–57.1)

Adjudicated for joint safety, n (%) 2 (5.9) 11 (9.8) 13 (14.0) 2 (3.0)

Adjudicated composite joint safety

endpoint met, n (%)

0 4 (3.6) 6 (6.5) 0

Observation time-adjusted rate/1000 PY

(95% CI)b
0 (NE) 34.4 (12.9, 91.7) 65.5 (29.4, 145.8) 0 (NE)

Exposure-adjusted rate/1000 PY (95% CI) 0 (NE) 54.2 (20.3, 144.3) 102.2 (45.9, 227.4) 0 (NE)

Adjudicated as normal progression of

OAa, n (%)

2 (5.9) 7 (6.3) 7 (7.5) 2 (3.0)

RPOA1 n = 0 n = 2 n = 5 n = 0

Joint(s) affected, n (%)

Knee 0 2 (100.0) 4 (80.0) 0

Hip 0 0 1 (20.0) 0

Index 0 2 (100.0) 0 0

Non-index 0 0 5 (100.0) 0

Baseline Kellgren-Lawrence grade of

affected joint

1 0 0 2 (40.0) 0

2 0 0 3 (60.0) 0

3 0 2 (100.0) 0 0

Observation time-adjusted rate/1000 PY

(95% CI)b
0 (NE) 17.2 (4.3, 68.7) 54.5 (22.7, 130.9) 0 (NE)

Exposure-adjusted rate/1000 PY

(95% CI)

0 (NE) 27.1 (6.8, 108.3) 85.1 (35.4, 204.6) 0 (NE)

RPOA2 n = 0 n = 1 n = 1 n = 0

Joint(s) affected, n (%)

Hip 0 1 (100.0) 1 (100.0) 0

Index 0 1 (100.0) 0 0

Non-index 0 0 1 (100.0) 0

Baseline Kellgren-Lawrence grade of

affected joint
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showed improvements from baseline to Week
16 in WOMAC Pain subscale score, WOMAC
Physical Function subscale score, and PGA-OA
score. These improvements were numerically
greater than observed in the patients treated
with NSAID, although no statistical significance
testing was performed. In the overall popula-
tion of Study 1, numerical improvements were

also observed with tanezumab 2.5 and 5 mg
from baseline to Week 16 in WOMAC Pain
subscale, WOMAC Physical Function subscale,
and PGA-OA scores that were larger than those
in NSAIDs. The changes from baseline at Week
16 observed with tanezumab 5 mg were statis-
tically significant for WOMAC Pain and
WOMAC Physical Function subscale scores

Table 5 continued

Placebo
(n = 34)

Tanezumab 2.5 mg
(n = 112)

Tanezumab 5 mg
(n = 93)

NSAID
(n = 67)

0 0 0 1 (100.0) 0

4 0 1 (100.0) 0 0

Observation time-adjusted rate/1000 PY

(95% CI)b
0 (NE) 8.6 (1.2, 60.7) 10.7 (1.5, 76.1) 0 (NE)

Exposure-adjusted rate/1000 PY

(95% CI)

0 (NE) 13.5 (1.9, 96.1) 17.0 (2.4, 120.7) 0 (NE)

Primary osteonecrosis n = 0 n = 1c n = 0 n = 0

Joint(s) affected, n (%)

Hip 0 1 (100.0) 0 0

Index 0 0 0 0

Non-index 0 1 (100.0) 0 0

Baseline Kellgren-Lawrence grade of

affected joint

0 0 1 (100) 0 0

Observation time-adjusted rate/1000 PY

(95% CI)b
0 (NE) 8.5 (1.2, 60.7) 0 (NE) 0 (NE)

Exposure-adjusted rate/1000 PY

(95% CI)

0 (NE) 13.5 (1.9, 96.1) 0 (NE) 0 (NE)

Pathological fracture n = 0 n = 0 n = 0 n = 0

Subchondral insufficiency fracture n = 0 n = 0 n = 0 n = 0

CI confidence interval, NSAID nonsteroidal anti-inflammatory drug, NE not evaluated, OA osteoarthritis, PY patient-years,
RPOA1 rapidly progressive OA type 1, RPOA2 rapidly progressive OA type 2, SC subcutaneous
aThe adjudicated composite joint safety outcomes included primary osteonecrosis, rapidly progressive OA type 1 or type 2,
subchondral insufficiency fracture, or pathological fracture. Normal progression of OA was not included
bObservation time was defined as the start day of first SC study medication until either the (i) date of completion of or
withdrawal from study, if a patient did not have the event, or (ii) date of the event (earliest event for each patient in the case
of multiple events)
cThe osteonecrosis event occurred in the Kellgren-Lawrence grade 0 hip joint of a patient treated with tanezumab 2.5 mg
who had history of alcoholic liver disease, which is a predisposing factor for osteonecrosis
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compared with NSAIDs. This was not observed
for tanezumab 2.5 mg [14].

For the full study population, pain and
physical function improved with tanezumab;
AEs were similar for placebo, NSAID, and tane-
zumab 2.5 mg groups, with numerically more
AEs in the tanezumab 5 mg group; and more
joint safety events occurred in the tanezumab
group compared with the placebo and the
NSAID group [13, 14]. Overall safety was asses-
sed using data from Study 1 in the current
analysis. In Japanese patients, the incidence of
TEAEs was generally similar among the tanezu-
mab (2.5 mg and 5 mg) and NSAID treatment
groups. Most TEAEs were mild or moderate in
severity.

Joint safety was evaluated in a pooled safety
population of Japanese patients from Study 1
and Study 2. In the overall population in Study
1, the adjudicated joint safety endpoint occur-
red most frequently in patients receiving tane-
zumab 5 mg (7.1%) compared with 2.5 mg
(3.9%) and NSAID (1.5%) [14]. The result of
Japanese subpopulation analysis was similar to
that in the overall population; the adjudicated
joint safety endpoint did not occur in the pla-
cebo and NSAID groups but only in tanezumab-
treated patients at an incidence of 3.6% in the
tanezumab 2.5 mg group and 6.5% in the 5 mg
group. Similarly, in Study 2, the adjudicated
CJSE occurred in 3.2% and 1.8%, respectively,
of patients in the tanezumab 5 mg and 2.5 mg
groups [13]. RPOA1 was the most common joint
safety event in the pooled analysis, similar to
the overall study populations in Study 1 and
Study 2 [13, 14].

Limitations of this subgroup analysis inclu-
ded the small sample size of Japanese patients,
which may limit the analyses of efficacy and
safety and the conclusions that can be drawn.
This was a descriptive analysis, and statistical
conclusions were not made. In addition,
although excessive malalignment of the knee
was an exclusion criterion, the presence of varus
and valgus malalignment of the knee may
contribute to the progression of OA; if the
baseline stage of disease is more advanced, a
more rapid progression of OA may be observed
[27].

CONCLUSIONS

A descriptive profile of the efficacy, overall
safety, and joint safety outcomes of subcuta-
neous tanezumab among Japanese patients has
been presented. Both the results of the current
analysis and those of the subgroup analysis of
Study 2 [23] were generally consistent with the
overall study populations for Japanese patients
with moderate-to-severe OA in the hip or knee
who have experienced inadequate pain relief
with standard analgesic treatment.
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