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Tanezumab, a monoclonal antibody
against nerve growth factor, is in devel-
opment for osteoarthritis (OA) treat-
ment. Cases of rapidly progressive OA
(RPOA) in phase 3 clinical studies1

resulted in a partial hold by the United
States Food and Drug Administration in
2010. There are two types of RPOA: 1)
a significant loss of joint space width
≥2mm within approximately one year,
without gross structural failure (RPOA
type 1); and 2) abnormal bone loss or
destruction, including limited or total
collapse of at least one subchondral sur-
face, that is not normally present in con-
ventional end-stage OA (RPOA type 2).2

Following investigations, the partial hold

was lifted and in the subsequent phase 3
OA program (after 2015), tanezumab
was administered subcutaneously at
lower doses in patients for whom stan-
dard analgesics had proved ineffective or
unsuitable and who had no radiographic
evidence of specified bone/joint condi-
tions (e.g., RPOA, atrophic or
hypotrophic OA, subchondral insuffi-
ciency fracture, spontaneous osteonecro-
sis of the knee, osteonecrosis, or
pathologic fracture), and who had no
contraindication to, and were willing to
undergo, total joint replacement (TJR) if
needed.

The TJR data from the completed
studies prior to the clinical hold did not
suggest different postoperative outcomes
in patients treated with or without

tanezumab, although long-term data
were limited and based on retrospective
analyses.3 As part of the risk characteri-
zation process in the post-2015 studies,
postoperative outcomes over a 24-week
period after TJR were to be assessed
prospectively.

The aim of the current 24-week
observational study was to prospectively
evaluate the surgical and postoperative
outcomes in patients who had undergone
TJR, while participating in any of three
tanezumab phase 3 OA post-2015 stud-
ies,4-6 and to assess any association with
adjudication outcome or prior tanezumab
treatment. More specifically, outcomes
assessed included: 1) procedural difficul-
ty, 2) postsurgical complications, and 3)
additional/corrective procedures.
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INTRODUCTION

IIntroduction: This prospective cohort study (ClinicalTrials.gov identifier: NCT02674386) evaluated the postopera-

tive outcomes of patients who had undergone total joint replacement (TJR) while participating in one of three

tanezumab (a nerve growth factor inhibitor) randomized phase 3 osteoarthritis (OA) studies. 

Materials and Methods: Eligible patients were those who underwent TJR (knee, hip, or shoulder) at any time

during any of three tanezumab randomized phase 3 OA studies. Consenting patients were followed for 24 weeks

post-surgery. Patients undergoing sub-total arthroplasty procedures were not eligible; there were no further

protocol-defined exclusion criteria. Outcomes assessed in relation to joint adjudication outcome and prior

tanezumab treatment included: 1) surgeon’s assessment of procedural difficulty (uneventful, minor complications,

major complications) at the time of the TJR; 2) postsurgical complications (clinically significant events

attributable to the TJR, derived from adverse events) up to week 24; and 3) additional/corrective procedures

(procedures or investigations related to the TJR) up to week 24.   

Results: The 150 patients had received placebo (n=20), tanezumab 2.5mg (n=52), tanezumab 2.5mg titrated to 5mg

(tanezumab 2.5/5mg, n=8), tanezumab 5mg (n=53), or a nonsteroidal anti-inflammatory drug (n=17) in the parent

studies. The 150 patients were adjudicated to have primary osteonecrosis (n=1), rapidly progressive OA (RPOA)

type 2 (n=8), RPOA type 1 (n=3), other joint outcome (n=6), normal progression of OA (NPOA) (n=130), or

insufficient information to determine RPOA versus NPOA (n=2). Surgeon’s assessment of procedural difficulty was

uneventful for 95.1% (116/122) of patients. Through the 24-week study, there were no postsurgical complications

for 96.0% (144/150) of patients; the 6 patients who had complications were all adjudicated as NPOA (tanezumab

2.5mg, n=2; tanezumab 5mg, n=4). There were no additional/corrective procedures for 93.3% (140/150) of patients.  

Conclusion: Procedural difficulty of minor complications during surgery, postsurgical complications, and

additional/corrective procedures were infrequent, although more common with tanezumab 5mg, typically

occurring in patients adjudicated as NPOA. Adjudication outcome (RPOA/primary osteonecrosis vs. NPOA) was

not associated with postoperative outcome.

ABSTRACT



- 3 -

Materials and methods

Study design
This prospective, multicenter, phase 3

cohort study (ClinicalTrials.gov identifi-
er: NCT02674386) enrolled consenting
patients undergoing TJR during partici-
pation in any of three parent studies in
the tanezumab OA phase 3 program and
followed them from their TJR surgery
(designated day 0 in the current study)
for 24 weeks. The parent studies were all
randomized controlled trials with dou-
ble-blind treatment periods, during
which tanezumab was administered sub-
cutaneously every eight weeks, followed
by an additional 24-week safety follow-
up period. The first study had a 16-week
treatment period and up to two doses of
placebo or tanezumab 2.5mg or one
dose of tanezumab 2.5mg and one dose
of tanezumab 5mg (tanezumab
2.5/5mg) (NCT02697773).4 The sec-
ond study had a 24-week treatment peri-
od and up to three doses of placebo,
tanezumab 2.5mg, or tanezumab 5mg
(NCT02709486).5 The third study had a
56-week treatment period and up to
seven doses of tanezumab 2.5mg or
tanezumab 5mg, or twice-daily oral non-
steroidal anti-inflammatory drug
(NSAID) (NCT02528188).6 Every effort
was made to enroll all patients who
underwent a qualifying TJR in the three
parent studies. 

The current study was conducted
between August 23, 2016 and July 15,
2019. All patients, investigators, study
coordinators, clinical site staff,
orthopaedic surgeons, clinical research
associates, and the sponsor’s staff directly
involved with the study and its designees
were blinded to treatment assignment in
the parent study. All patients provided
written informed consent. The study
was approved by an Institutional Review
Board or Independent Ethics Committee
at each investigational site and was con-
ducted in compliance with the Declara-
tion of Helsinki and International
Council for Harmonisation Good Clini-
cal Practice Guidelines.7

Patients
Eligible patients were those who had

been randomized and treated in one of the
three tanezumab studies (NCT02697773,
NCT02709486, or NCT02528188) and
had undergone or planned to have a TJR
of a knee, hip, or shoulder at any time
during the parent study (either during
the treatment or safety follow-up peri-

ods), which they must have completed
or have been withdrawn from. Patients
undergoing sub-total arthroplasty proce-
dures (e.g., hemi-arthroplasty) were not
eligible for the study; additional proce-
dures (e.g., revision of a previously
replaced joint in addition to a new TJR)
were permitted once a patient was
enrolled. There were no further proto-
col-defined exclusion criteria. 

Procedures
There were no protocol-defined med-

ications and no medications were specifi-
cally prohibited, although patients
entering this study within 16 weeks of
their last dose of study medication in the
parent study were advised to avoid
chronic NSAID use until at least 16
weeks had elapsed.

Surgeons were asked to obtain pathol-
ogy specimens from the TJR to provide
histological information for a blinded
external adjudication committee com-
prised of external experts in orthopaedic
surgery, rheumatology, orthopaedic
pathology, or radiology with expertise in
patients who had end-stage OA and
osteonecrosis. The adjudication commit-
tee utilized the central pathologist’s
analysis of specimens (where available), as
well as clinical study data and magnetic
resonance and/or radiographic images, to
determine an adjudicated diagnosis of
primary osteonecrosis, RPOA type 1,
RPOA type 2, subchondral insufficiency
fracture, pathologic fracture, other joint
outcome, normal progression of OA
(NPOA), or there was insufficient infor-
mation to distinguish between RPOA and
NPOA or to specify a diagnosis. RPOA
type 1 was defined as a significant loss of
joint space width ≥2mm (predicated on
optimal joint positioning) within approxi-
mately one year, without gross structural
failure; RPOA type 2 was abnormal bone
loss or destruction, including limited or
total collapse of at least one subchondral
surface, that is not normally present in
conventional end-stage OA.2

At the time of the TJR, surgeons
were asked to complete an assessment of
procedural difficulty, based on the ques-
tion: “Taking into consideration the sub-
ject’s medical history and physical
condition prior to surgery would you
classify the operative procedure as
uneventful, minor complications, or
major complications?” Further details
were requested in an open-ended man-
ner if the category of minor or major
complications was chosen. 

Details of any additional/corrective
procedures related to the TJR were
obtained from patients during telephone
contacts at weeks 12 and 24. Patients
were asked to respond yes or no to the
question: “Have you been told by your
orthopaedic surgeon that additional or
corrective procedures (for example a
revision or implant replacement) are
necessary for your total joint replace-
ment?” If they answered yes, further
details were obtained from the patient
and also the surgeon if necessary. All
reported concomitant non-drug treat-
ments were reviewed to identify those
attributable to the TJR. 

During all telephone contacts (every
four weeks from week 4 through week
24), patients were asked about adverse
events (AEs). Postsurgical complications
were those clinically important events,
derived from AEs, that were attributable
to the TJR (e.g., periprosthetic joint
infection/wound infection, periprosthet-
ic fracture, pulmonary embolism, sep-
sis/septicemia/shock). 

Patients completed internet-based
questionnaires at prespecified time
points, assessing satisfaction, pain, and
function. The self-administered patients
satisfaction scale8 was used to determine
overall satisfaction with the result of
surgery and consisted of four questions.
“How satisfied are you with: 

1. the results of your surgery?
2. the results of your surgery for

improving your pain?
3. the results of surgery for improving

your ability to do home or yard
work?

4. the results of surgery for improving
your ability to do recreational
activities?”

Responses were scored on 4-point
Likert scales (very satisfied, somewhat
satisfied, somewhat dissatisfied, very dis-
satisfied). Average pain in the joint to be
replaced (before surgery) and in the
replaced joint was assessed using an 11-
point numeric rating scale (NRS; zero =
no pain, 10 = worst possible pain) based
on “Select the number that best describes
your average pain in the (joint to be
replaced or replaced joint) in the past 24
hours.”9 Pain and functional status were
assessed with Western Ontario and
McMaster Universities Osteoarthritis
Index (WOMAC*)10 Pain, Physical Func-
tion, and Stiffness subscales (11-point
NRS) for patients who had hip or knee
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Table I
Patient disposition

Placebo
Tanezumab 
2.5mg

Tanezumab 
2.5/5mg

Tanezumab 
5mg

NSAID Total

Parent studies
Patients randomized
Patients treated
Patients with TJRa,b

Number of TJR eventsb

This study
Patients enrolledc

Number of TJR events  enrolledd

Patients eligible for analysis
Completed study
Discontinued studye

515
514

25 (4.9)
28

20 
22
20 
20
0

1523
1516
89 (5.8)
96

53 
55
52
51
1

233
233

16 (6.9)
19

8 
10
8
7
1

1289
1282

102 (7.9)
118

56 
63
53
49
4

1008
996

26 (2.6)
28

17 
19
17 
16
1

4568
4541

258 (5.6)
289

154
169
150
143
7

Data are n (%). 
a The denominator is the number of patients randomized in the parent study. 
b In parent study or in this study. 
c Four enrolled patients were not eligible for analysis because their joint replacement was partial (n=2) or they withdrew before
the TJR (n=2). 
d Includes all initial and subsequent TJR events occurring within this study for which the patient consented to be followed. 
e Due to withdrawal by the patient (n=4), lost to follow up (n=2), or other reasons (n=1).
NSAID, nonsteroidal anti-inflammatory drug; TJR, total joint replacement. 

Table II
Demographics and background characteristics 

Placebo
(n=20)

Tanezumab
2.5mg
(n=52)

Tanezumab
2.5/5mg 
(n=8)

Tanezumab
5mg
(n=53)

NSAID 
(n=17)

Total 
(n=150)

Gender, male/female/unspecifieda

Race, white/black or African Ameri-
can/Asian/unspecifieda

Age
<65 years
≥65 years
Unspecifieda

Mean (SD)
Body mass index, kg/m2

Mean (SD)a,b

Number of TJRs
Knee
Hip
Shoulder
Kellgren–Lawrence grade
0/1/2/3/4c

Time from randomization in parent
study to the date of first TJR
surgery, days, mean (SD)

6/13/1
17/0/2/1

9 (45.0)
10 (50.0)
1 (5.0)
65.3 (8.8)

30.5 (5.6)
22

12 (54.5)
10 (45.5)

0
0/1/1/14/6

256.80
(100.14)

26/25/1
48/1/2/1

23 (44.2)
28 (53.8)
1 (1.9)
65.0 (7.1)

31.2 (4.5)
55

36 (65.5)
19 (34.5)

0
0/0/1/23/31

291.21
(134.72)

2/6/0
7/1/0/0

3 (37.5)
5 (62.5)

0
67.5 (8.2)

33.3 (4.7)
10

4 (40.0)
6 (60.0)

0
0/0/1/5/4

179.75
(71.63)

22/31/0
45/4/4/0

29 (54.7)
24 (45.3)

0
63.7 (9.1)

31.1 (4.8)
63

37 (58.7)
26 (41.3)

0
2/2/3/34/22

324.49
(141.78)

4/13/0
14/3/0/0

9 (52.9)
8 (47.1)

0
62.9 (9.1)

30.5 (4.6)
19

10 (52.6)
8 (42.1)
1 (5.3)

0/0/2/11/4

345.53
(149.02)

60/88/2
131/9/8/2

73 (48.7)
75 (50.0)
2 (1.3)
64.5 (8.3)

31.1 (4.8)
169

99 (58.6)
69 (40.8)
1 (0.6)

2/3/8/87/67

298.59
(136.50)

Data are n (%) or n/n unless otherwise specified, for the population eligible for analysis. 
a Some patients did not consent to the use of demography data. 
b Sample size n=148.
c At baseline in the parent study. Some data missing (n=1) or not available for shoulder (n=1), both in the NSAID group. 
NSAID, nonsteroidal anti-inflammatory drug; SD, standard deviation; TJR, total joint replacement.



- 5 -

TJR, or the Shoulder Pain and Disability
Index (SPADI; pain and function dimen-
sions)11 for patients who had shoulder
TJR. 

Statistical methods
All endpoints were prespecified,

including surgeon’s assessment of pro-

cedural difficulty (at the time of TJR),
postsurg ical complications (up to
week 24), additional/corrective pro-
cedures (up to week 24), patient satis-
faction (at week 24), and changes in
WOMAC subscales and average pain
in the joint (at week 24). Baseline
scores (average pain in the joint and

WOMAC subscales) were obtained at
variable time intervals during this
study before TJR surgery, or from the
last observation in the parent study, if
available, if a baseline score was miss-
ing. Obser ved data are presented
descriptively without imputation for
missing data.
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Table III
Adjudication outcome

Placebo
(n=20)

Tanezumab
2.5mg
(n=52)

Tanezumab
2.5/5mg 
(n=8)

Tanezumab
5mg
(n=53)

NSAID 
(n=17)

Total 
(n=150)

Patients with composite adjudicated joint
safety endpointa

RPOA type 1
RPOA type 2
Primary osteonecrosis
Pathologic fracture
Subchondral insufficiency fracture

Insufficient information to determine rapid
vs. normal progression of OA
Normal progression of OAb

Other joint outcomec

0

0
0
0
0
0
0

18 (90.0)
2 (10.0)

0

0
0
0
0
0

2 (3.8)

49 (94.2)
1 (1.9)

0

0
0
0
0
0
0

8 (100.0)
0

10 (18.9)

2 (3.8)
7 (13.2)
1 (1.9)
0
0
0

40 (75.5)
3 (5.7)

2 (11.8)

1 (5.9)
1 (5.9)
0
0
0
0

15 (88.2)
0

12 (8.0)

3 (2.0)
8 (5.3)
1 (0.7)
0
0

2 (1.3)

130 (86.7)
6 (4.0)

Data are n (%). These are patient-level data, with n representing the number of patients in the population eligible for analysis. 
The primary outcome for each patient is shown, according to the following hierarchy: primary osteonecrosis, RPOA type 2,
subchondral insufficiency fracture, pathologic fracture, RPOA type 1, insufficient information to determine rapid versus normal
progression of OA, other joint outcome, normal progression of OA.
a The composite adjudicated joint safety endpoint includes any patient with an adjudicated outcome of primary osteonecrosis,
RPOA type 1 or type 2, subchondral insufficiency fracture, or pathologic fracture. 
b Indicates patient had no outcomes included in the composite adjudicated joint safety endpoint or other category. 
c Preexisting inflammatory arthritis (n=1), fracture through an osteonecrotic lesion (n=1), preexisting osteonecrosis (n=2), post-
traumatic subchondral fracture (n=1), posttraumatic meniscus tear (n=1).
NSAID, nonsteroidal anti-inflammatory drug; OA, osteoarthritis; RPOA, rapidly progressive osteoarthritis.

Table IV
Patients with minor complications during surgery 
(surgeon’s assessment of procedural difficulty) 

Patient Prior Treatment
Adjudicated
Outcome

TJR Surgeon’s Description of Minor Complications

1

2
3
4

5

6

Tanezumab 2.5mg

Tanezumab 5mg
Tanezumab 5mg
Tanezumab 5mg

Tanezumab 5mg

Tanezumab 5mg

NPOA

NPOA
NPOA
NPOA

RPOA type 2

RPOA type 2

Hip

Knee
Knee
Hip

Hip

Hip

Some difficulty removing head due to attached ligamentum;
used clamp to remove head

Bone severely discolored and abnormal looking
Severe osteosclerosis, fibrosis of soft tissue, stiff knee
Osteosclerosis of the femoral head was strong, and it was

impossible to use the drill for osteotomy
Significant stenosis of the capsule and surrounding articular tis-

sue, muscles are shortened. Larger acetabular subchondral
geodes with significantly present pseudomembrane

The surgical procedure was somewhat complicated by the
accumulation of synovial fluid spreading to the front of the
hip joint

NPOA, normal progression of osteoarthritis; RPOA, rapidly progressive osteoarthritis; TJR, total joint replacement.
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Results

Study population
Of the 4,541 patients randomized and

treated in the three parent studies, 258 had
one or more TJRs and, of these, 59.7%
(154/258) of patients consented and were
enrolled: four were not eligible for analy-
sis, leaving a total of 150 evaluable patients
(Table I). These 150 patients had 154 initial
TJRs and 14 of these patients had 15 subse-
quent new TJRs. The evaluable population
was, therefore, 150 patients who had 169
TJRs. Of the 169 TJRs, 58.6% (99/169)
were knees, 40.8% (69/169) were hips,
and one was a shoulder; 92.2% (154/167)
of joints assessed were determined to be
Kellgren−Lawrence12 grade 3 or 4 at base-
line in the parent study (Table II). The

number of days (mean) from the date of
randomization in the parent study to the
date of the first TJR surgery in the current
study was 180 to 346 days across the
groups (Table II). During the parent stud-
ies, the patients had received placebo
(n=20), tanezumab 2.5mg (n=52),
tanezumab 2.5/5mg (n=8), tanezumab
5mg (n=53), or NSAID (n=17). 

Pathology specimens were provided by
the surgeon for 60.4% (102/169) of the
TJRs. Based on the joint with the worst
adjudicated outcome, the patients were
adjudicated to have primary osteonecrosis
(n=1), RPOA type 1 (n=3), RPOA type 2
(n=8), NPOA (n=130), other joint out-
come (n=6), or there was insufficient
information to determine RPOA versus
NPOA (n=2) (Table III). 

Surgeon’s assessment of
procedural difficulty 

The surgeon’s assessment of proce-
dural difficulty was uneventful for 95.1%
(116/122) of patients assessed, and none
had ratings of major complications.
There were six patients who had proce-
dural difficulty of minor complications
during surgery, including one in the
tanezumab 2.5mg group (2.4%, 1/41)
and five in the tanezumab 5mg group
(11.4%, 5/44), of whom four were
adjudicated as NPOA and two as RPOA
type 2 (Table IV). None of these six
patients who had procedural difficulty of
minor complications during surgery had
postsurgical complications or addition-
al/corrective procedures related to their
TJR. 
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Table VI
Patients’ overall satisfaction with surgery as assessed by the self-administered patient

satisfaction scale at week 24 

Placebo 
(n=19)

Tanezumab
2.5mg 
(n=46)

Tanezumab
2.5/5mg 
(n=7)

Tanezumab
5mg 
(n=46)

NSAID 
(n=13)

Satisfaction with the result of surgery
Very satisfied
Somewhat satisfied
Somewhat dissatisfieda

Very dissatisfieda

Results of surgery for relieving pain
Very satisfied
Somewhat satisfied
Somewhat dissatisfied
Very dissatisfied

Improving ability to do home or yard work
Very satisfied
Somewhat satisfied
Somewhat dissatisfied
Very dissatisfied

Improving ability to do recreational activities
Very satisfied
Somewhat satisfied
Somewhat dissatisfied
Very dissatisfied

Scale score
Mean (SD)

16 (84.2)
2 (10.5) 

0
1 (5.3)

13 (68.4)
5 (26.3)
1 (5.3)
0

14 (73.7)
4 (21.1)
1 (5.3)
0

15 (78.9)
3 (15.8)
1 (5.3)
0

92.43 
(14.52)

38 (82.6)
4 (8.7)
1 (2.2)
3 (6.5)

40 (87.0)
2 (4.3)
2 (4.3)
2 (4.3)

35 (76.1)
5 (10.9)
2 (4.3)
4 (8.7)

29 (63.0)
11 (23.9)
4 (8.7)
2 (4.3)

90.08 
(18.71)

6 (85.7)
1 (14.3)
0
0

5 (71.4)
2 (28.6)

0
0

5 (71.4)
2 (28.6)

0
0

4 (57.1)
3 (42.9)

0
0

92.86 
(9.83)

35 (76.1)
9 (19.6)
2 (4.3)
0

39 (84.8)
5 (10.9)

0
2 (4.3) 

34 (73.9)
8 (17.4)
3 (6.5)
1 (2.2)

29 (63.0)
14 (30.4)
1 (2.2)
2 (4.3)

91,44
(14.03)

10 (76.9)
2 (15.4)  
0

1 (7.7)

10 (76.9)
2 (15.4)
1 (7.7)
0

7 (53.8)
5 (38.5)
1 (7.7)
0

8 (61.5)
4 (30.8)
1 (7.7)
0

89.42 
(16.61)

Data are n (%), unless otherwise specified, in the population eligible for analysis and responding to the questionnaire at week
24. These data are patient-level, with n representing patients rather than TJRs. Each patient counted once for the total, based
on worst satisfaction assessment. The response categories were “very satisfied” (100 points), “somewhat satisfied” (75
points), “somewhat dissatisfied” (50 points), and “very dissatisfied” (25 points), and the scale score was the unweighted mean
of the scores from the individual items. 
a For details of these patients, see Table VII. 
NSAID, nonsteroidal anti-inflammatory drug; SD, standard deviation; TJR, total joint replacement.
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Postsurgical complications 
There were no postsurgical complica-

tions for 96.0% (144/150) of the
patients. Complications occurred in six
patients (4.0%, 6/150), of whom two
were in the tanezumab 2.5mg group
(3.8%, 2/52) and four in the tanezumab
5mg group (7.5%, 4/53). All patients
who had postsurgical complications had
TJRs adjudicated as NPOA, and four also
had additional/corrective procedures
(Table V). None of the patients who had
a postsurgical complication had proce-
dural difficulty of minor complications
during surgery as assessed by the sur-
geon, although one patient’s surgery was
not assessed for procedural difficulty. 

Additional/corrective
procedures

There were no additional/corrective
procedures for 93.3% (140/150) of
patients. Six patients (4.0%, 6/150)
underwent corrective procedures and
four (2.7%, 4/150) had additional proce-
dures that were diagnostic in nature
(Table V). Of the 10 patients in total, nine
had TJRs adjudicated as NPOA and one
had a TJR adjudicated as RPOA type 2;
three were in the tanezumab 2.5mg
group, six in the tanezumab 5mg group,
and one in the NSAID group. None of
these 10 patients had procedural difficulty
of minor complications as assessed by the
surgeon, although three patients’ surg-
eries were not assessed for procedural dif-
ficulty. 

Self-administered patients
satisfaction scale

A total of 93.9% (123/131) of
patients with responses to the question-
naire were somewhat satisfied or very
satisfied with the result of surgery at
week 24 (Table VI), including nine with
TJRs adjudicated as RPOA and one
with osteonecrosis (two patients with
TJRs adjudicated as RPOA did not pro-
vide a response at week 24). Eight
patients (6.1%, 8/131) were somewhat
dissatisfied or very dissatisfied with the
result of surgery at week 24, one of
whom had a postsurgical complication
and an additional/corrective procedure
(Table VII). None of the eight dissatis-
fied patients had procedural difficulty of
minor complications as assessed by the
surgeon, although one patient’s surgery
was not assessed for procedural difficul-
ty.  

Pain and functional status
By week 24, average pain in the joint

(Fig. 1A and B) and WOMAC subscale
(Fig. 2A–C) scores decreased from
baseline across the groups to values sug-
gesting mild levels of pain, stiffness, and
difficulty in physical function, with hip
TJRs having lower mean scores than
knee TJRs. The patient who had a
shoulder TJR reported reductions in
average pain in the joint (from 9 at
baseline to 0 at week 24) and total
SPADI (from 89.88 at baseline and 0 at
week 24) scores.

Safety
Tanezumab-treated patients experi-

enced more AEs compared with placebo,
and severe and serious AEs were experi-
enced by patients in the tanezumab
groups and the NSAID group, but not
the placebo group (Table VIII). The most
common AE was procedural pain,
reported only by tanezumab-treated
patients.

Discussion

This 24-week observational study eval-
uating surgical and postoperative out-
comes in 150 patients after TJR in the
tanezumab OA development program
showed that procedural difficulty, postsur-
gical complications, and additional/cor-
rective procedures were infrequent. All
occurred primarily in patients treated
with tanezumab (mostly tanezumab 5mg)
in the parent study. Most of the cases were
adjudicated as NPOA, few patients were
dissatisfied with the result of surgery, and
the postsurgical complications themselves
were minor. 

There were no indications that adju-
dication outcome was associated with
postoperative outcome, with procedural
difficulty, postsurgical complications,
additional/corrective procedures, and
satisfaction being similar in patients with
or without an adjudicated joint safety
endpoint (e.g., RPOA/osteonecrosis vs.
NPOA). Of 12 patients with TJRs adju-
dicated as osteonecrosis or RPOA, two
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Table VII
Patients dissatisfied with the result of surgery at week 24

Patient Prior Treatment
Adjudicated 
Outcome

TJR
Patient Satisfaction With the
Results of Surgery at Week 24a

1
2
3
4
5
6b

7
8

Placebo
Tanezumab 2.5mg
Tanezumab 2.5mg
Tanezumab 2.5mg
Tanezumab 2.5mg
Tanezumab 5mg
Tanezumab 5mg

NSAID

NPOA
NPOA
NPOA
NPOA
NPOA
NPOA
Otherc

NPOA

Hip
Knee
Knee
Knee
Knee
Knee
Hip
Knee

Very dissatisfied
Very dissatisfied
Very dissatisfied
Somewhat dissatisfied
Very dissatisfied
Somewhat dissatisfied
Somewhat dissatisfied
Very dissatisfied

a Overall satisfaction with the result of surgery, at week 24, as assessed by the self-administered patient satisfaction scale, in
response to: “How satisfied are you with the results of your surgery?” 
b This patient also had a postsurgical complication (anemia) and underwent additional/corrective procedures (joint fluid
drainage) (patient 4, Table V). 
c Other joint outcome: posttraumatic subchondral fracture.
NPOA, normal progression of osteoarthritis; NSAID, nonsteroidal anti-inflammatory drug; RPOA, rapidly progressive
osteoarthritis; TJR, total joint replacement.
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had procedural difficulty of minor com-
plications, none had postsurgical compli-
cations, one had an additional/corrective
procedure, and 10 were satisfied with the

result of surgery. The findings of a favor-
able postoperative outcome for patients
who had RPOA are supported by a sys-
tematic review of outcomes following

total hip arthroplasty that reported good
mid-term (mean, five years) results with
a 3% revision rate in patients who had
rapidly progressive hip disease.13
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Figure 1. Change from baseline in average pain in the replaced joint for (A)
knee TJRs and (B) hip TJRs.
These observed data are joint-level, with each TJR counted once, and n repre-
senting the number of TJRs rather than patients. A patient may have more than
one TJR. Average pain score ranges from 0 (no pain) to 10 (worst pain), and a
reduction from baseline is an improvement. Baseline scores were obtained at
variable time intervals during this study before TJR surgery or were obtained
from the last observation in the parent study, if available, if a baseline score
was missing. Note that no specific medications (including analgesia) were pro-
hibited during the current observational study, and analgesia was not restrict-
ed before the TJR. For knee TJR, baseline scores (mean ± SD) were: 6.00 ±
2.31 for placebo, 6.44 ± 2.16 for tanezumab 2.5mg, 5.33 ± 4.04 for tanezumab
2.5/5mg, 7.47 ± 1.80 for tanezumab 5mg, and 6.80 ± 2.20 for NSAID groups.
The number of TJRs contributing to the dataset (at baseline/week 4/week
12/week 24): n=10/9/9/9 for placebo, n=36/33/33/32 for tanezumab 2.5mg,
n=3/2/3/3 for tanezumab 2.5/5mg, n=32/28/30/28 for tanezumab 5mg, and
n=10/9/8/7 for NSAID.  For hip TJR, baseline scores (mean ± SD) were: 6.10 ±
2.13 for placebo, 6.37 ± 1.86 for tanezumab 2.5mg, 7.17 ± 2.56 for tanezum-
ab 2.5/5mg, 7.09 ± 2.52 for tanezumab 5mg, and 5.86 ± 3.44 for NSAID
groups. The number of TJRs contributing to the dataset (at baseline/week
4/week 12/week 24): n=10/10/10/10 for placebo, n=19/18/16/16 for
tanezumab 2.5mg, n=6/3/5/5 for tanezumab 2.5/5mg, n=23/22/21/21 for
tanezumab 5mg, and n=7/6/5/6 for NSAID.  
BL, baseline; NSAID, nonsteroidal anti-inflammatory drug; SD, standard devia-
tion; TJR, total joint replacement.

Figure 2. Change from baseline in (A) WOMAC Pain, (B) WOMAC Physical Func-
tion, and (C) WOMAC Stiffness subscales in the replaced joint at week 24 fol-
lowing TJR.
These observed data are joint-level, with n representing the number of TJRs
rather than patients. A patient may have more than one TJR. Each WOMAC sub-
scale is scored from 0 to 10, where 0 indicates no pain/difficulty/stiffness and
10 means extreme pain/difficulty/stiffness. A reduction from baseline is an
improvement. Baseline scores were obtained at variable time intervals during
this study before TJR surgery or were obtained from the last observation in the
parent study, if available, if a baseline score was missing. Note that no specific
medications (including analgesia) were prohibited during the current observa-
tional study, and analgesia was not restricted before the TJR.  The number of
knee TJRs contributing to the dataset (at baseline/week 24): n=10/9 for place-
bo, n=35/31 for tanezumab 2.5mg, n=3/3 for tanezumab 2.5/5mg, n=30/27
for tanezumab 5mg, and n=9/7 for NSAID. The number of hip TJRs contributing
to the dataset (at baseline/week 24): n=10/10 for placebo, n=18/16 for
tanezumab 2.5mg, n=6/5 for tanezumab 2.5/5mg, n=22/19 for tanezumab
5mg, and n=6/5 for NSAID. 
NSAID, nonsteroidal anti-inflammatory drug; SD, standard deviation; TJR, total
joint replacement; WOMAC, Western Ontario and McMaster Universities
Osteoarthritis Index.
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The endpoints encompassed both sur-
gical and postsurgical time periods. The
surgeon’s assessment of procedural diffi-
culty was a subjective outcome that was
dependent on each surgeon’s perspec-
tive, taking into consideration the
patient’s medical history and physical
condition prior to surgery; in some cases
though, this was not completed by the
surgeon. Patient report during monthly
telephone contacts formed the basis of
the postsurgical complications and addi-
tional/corrective procedures endpoints,
so these data could have been subject to
recall bias. Procedural pain, which was
reported as an AE, might be expected
following surgery and would be affected
by postoperative analgesia regimens,
which were not standardized. Although
literature-reported analyses of postsurgi-
cal complications were used to guide the
development of the list of AEs that were
deemed clinically significant and attribut-
able to the TJR, it is not always possible
to definitively attribute an individual AE
to the TJR (e.g., periprosthetic fracture
that occurs during, but is not evident at

the time of surgery). Alternative classifi-
cations of postsurgical complications
could be justified, but for this study,
additional/corrective procedures were
prespecified as a discrete endpoint.

We wanted to investigate whether
outcomes in patients treated with
tanezumab would be different than in
those treated with placebo or a compara-
tor, but the limitations of the study made
it difficult to reach a definitive conclu-
sion. This was a small study, and not a
randomized controlled trial. It was not
possible to control for all potential
sources of bias in this observational
study. Although every effort was made to
enroll all qualifying TJRs, to a certain
extent the participants were self-select-
ed, and there were patients with a quali-
fying TJR who chose not to enter the
study. Postoperative care and medica-
tions, including thrombosis prophylaxis,
were provided at the discretion of each
patient’s healthcare provider and were
not stipulated by the study protocol. The
baseline pain and function data were col-
lected at variable times in relation to the

day of surgery, which could affect the
magnitude of the changes from baseline.
In addition, concomitant analgesia was
not prohibited at any time during this
study, including at baseline and follow-
ing. Postoperative outcome comparisons
between the groups should be consid-
ered with caution given the small sample
sizes of the placebo, NSAID, and
tanezumab 2.5mg/5mg groups. The
three parent studies had similar designs
in many respects, including key eligibility
criteria and control of concomitant med-
ication. However, the parent studies dif-
fered markedly in duration of treatment
period (16 to 56 weeks) and other char-
acteristics: tanezumab 2.5mg/5mg was
administered only in NCT02697773,
and NSAIDs were administered only in
NCT02528188 (and these patients had
not failed NSAID treatment, unlike the
populations of the other two studies).
However, there did not appear to be a
substantial difference in outcomes
between those treated with tanezumab
and those treated with comparators. The
three studies also differed in their geo-
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Table VIII
Safety results for patients followed for 24 weeks after TJR

Placebo 
(n=20)

Tanezumab
2.5mg 
(n=52)

Tanezumab
2.5/5mg 
(n=8)

Tanezumab
5mg 
(n=53)

NSAID 
(n=17)

Patients with ≥1 treatment-emergent AE
Preferred terma

Procedural pain
Anemiab

Arthralgia
OA
Fall

Number of AE events

Patients with ≥1 serious AEc
Patients with ≥1 severe AE
Patients discontinuing study due to AE

3 (15.0)

0
0
0
0
0
4

0
0
0

19 (36.5)

3 (5.8)
1 (1.9)
0

4 (7.7)
2 (3.8)
40

5 (9.6)
3 (5.8)
0

4 (50.0) 

0
0

1 (12.5)
0
0
7

3 (37.5)
2 (25.0)

0

19 (35.8)

6 (11.3)
2 (3.8)
2 (3.8)
2 (3.8)
1 (1.9)
49

7 (13.2)
3 (5.7)
0

5 (29.4)

0
0
0

2 (11.8)
0
10

2 (11.8)
2 (11.8)

0

Data are n (%) in the population eligible for analysis. Treatment-emergent AEs were those that started on or after the patient’s
first TJR in this study until their last day of the study, or AEs that were ongoing from the parent study with worsened severity
on or after the patient’s first TJR in this study. 
a Preferred terms shown for all those AEs occurring in two or more patients in any treatment group. 
b Patient records of hemoglobin level (anemia) were not systematically assessed to identify anemia. 
c Coronary artery occlusion (n=1), diarrhea (n=1), enteritis (n=1), postprocedural infection (n=1), periprosthetic fracture (n=1),
OA (n=1), deep vein thrombosis (n=1), and hematoma (n=1) in the tanezumab 2.5mg group. Ischemic colitis (n=1), hiatus her-
nia (n=1), viral gastroenteritis (n=1), and transitional cell carcinoma (n=1) in the tanezumab 2.5/5mg group. Cholecystitis
(n=1), device-related infection (n=1), pneumonia (n=1), tendon rupture (n=1), OA (n=2), Parkinson’s disease (n=1), device
dislocation (n=1), and hallucination (n=1) in the tanezumab 5mg group. OA (n=2) in the NSAID group.  
AE, adverse event; NSAID, nonsteroidal anti-inflammatory drug; OA, osteoarthritis; TJR, total joint replacement.
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graphical locations, and the impact of the
various healthcare systems are not
known. Although knee TJR and hip TJR
were well represented in the current
study, there was only one patient with a
shoulder TJR. 

Conclusion

Procedural difficulty of minor com-
plications during surgery, postsurgical
complications, and additional/corrective
procedures were infrequent although
more common with tanezumab 5mg,
typically occurring in patients adjudicat-
ed as NPOA. Adjudication outcome
(RPOA/primary osteonecrosis vs.
NPOA) was not associated with postop-
erative outcome of patients undergoing
TJR. 
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