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Purpose: A pooled analysis was conducted to evaluate tanezumab efficacy and safety in patients 

with osteoarthritis (OA), including subgroup analyses of at-risk patients with diabetes, severe 

OA symptoms, and those aged ≥65 years.

Patients and methods: Data from phase III placebo-controlled clinical trials of patients 

with moderate-to-severe OA of the knee or hip were pooled to evaluate tanezumab efficacy 

(four trials) and safety (nine trials). Patients received intravenous tanezumab, tanezumab 

plus an oral NSAID (naproxen, celecoxib, or diclofenac), active comparator (naproxen, 

celecoxib, diclofenac, or oxycodone), or placebo. Efficacy assessments included change 

from baseline to week 16 in Western Ontario and McMaster Universities Osteoarthritis Index 

(WOMAC) pain and physical function scores, Patient’s Global Assessment (PGA) of OA, 

and percentage of patients with ≥30%, ≥50%, ≥70%, and ≥90% improvement in WOMAC 

pain. Safety assessments included adverse event (AE) documentation and physical and 

neurologic examinations.

Results: Tanezumab significantly improved all efficacy end points in the overall population. 

Efficacy in at-risk patient subgroups was similar to the overall population. Incidence of AEs was 

highest in the tanezumab plus NSAID group and lowest in the placebo group. Incidence of AEs 

in the tanezumab monotherapy and active comparator groups was similar. Overall incidence of 

AEs was similar across subgroups. AEs of abnormal peripheral sensation were more frequently 

reported in tanezumab-treated patients compared with placebo or active comparator. Patients 

receiving active comparator had a slightly higher incidence of AEs suggestive of postganglionic 

sympathetic dysfunction.

Conclusion: Tanezumab consistently provided significant improvement of pain, physical func-

tion, and PGA in individuals with OA, including patients with diabetes, severe OA symptoms, 

or aged ≥65 years. No increased safety risk was observed in at-risk patient subgroups.

Trial registration: NCT00733902, NCT00744471, NCT00830063, NCT00863304, 

NCT00809354, NCT00864097, NCT00863772, NCT01089725, NCT00985621.

Keywords: tanezumab, efficacy, safety, osteoarthritis, nerve growth factor

Introduction
Osteoarthritis (OA) is a major cause of pain and locomotor disability.1 Despite a 

number of treatment options and guidelines for the management of pain associated 

with OA, many patients report dissatisfaction with or the need to change medications 

because adequate pain control is not achieved.1–3 NSAIDs and opioids are standard 
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 pharmacologic treatments for OA pain, but these are often 

associated with increased risk of adverse events (AEs), 

including gastrointestinal and cardiovascular AEs, multiorgan 

failure, and potential for dependence or addiction.1–3 The 

elderly and/or patients with diabetes, in particular, are more 

susceptible to these AEs than the rest of the population.4–6

Development of novel pharmacologic therapies targeting 

the function of key pain modulators may provide new treat-

ment options with improved efficacy and/or safety.7–9 Nerve 

growth factor (NGF) is a neurotrophin and key mediator of 

pain, with a demonstrated role in pain signal transduction 

and pathophysiology.7–9 Tanezumab is a humanized anti-

NGF monoclonal antibody that has high specificity and 

affinity for NGF, thereby blocking the binding of NGF to 

its receptors, TrkA and p75.7–9 In randomized clinical trials 

in patients with chronic pain conditions (OA and chronic 

low back pain), tanezumab provided clinically meaningful 

improvements by significantly reducing pain and improving 

physical function and Patient’s Global Assessment (PGA) 

of OA.10–24 During conduct of late-phase development stud-

ies, unexpected AEs requiring total joint replacement led 

the US Food and Drug Administration (USFDA) to impose 

a partial clinical hold on all NGF-inhibitor therapies in 

development (for all indications except for cancer pain). A 

blinded Adjudication Committee reviewed and adjudicated 

the joint-related AEs and determined tanezumab treatment 

in higher doses and in combination with NSAIDs was 

associated with an increase in rapidly progressive OA.25,26 

The partial clinical hold was subsequently lifted and risk-

mitigation strategies have been incorporated into anti-NGF 

antibody trial design.

In the current article, we performed a pooled analysis 

of data from previously completed phase III clinical trials 

to determine if tanezumab efficacy and safety (in terms of 

common AEs and AEs related to neurologic function) differ 

among specific at-risk subgroups of individuals with OA. 

The subgroups included patients with diabetes, severe OA 

symptoms at baseline, and patients aged ≥65 years.

Patients and methods
study design
Overall, there have been nine placebo-controlled, phase III 

OA studies performed with tanezumab to date.10–14,21,23,26 

Four of these studies had treatment periods that were com-

pleted prior to implementation of the partial clinical hold 

and, thus, their efficacy evaluations were not impacted.12–14 

Individual patient data from these four studies were pooled 

to evaluate efficacy (Table S1).12–14 As a result, this efficacy 

analysis includes all phase II, placebo-controlled trials of 

tanezumab in patients with moderate-to-severe OA of the 

knee or hip that were completed prior to implementation of 

the partial clinical hold by the USFDA. Efficacy was assessed 

as the change from baseline to week 16 in three coprimary 

end points: Western Ontario and McMaster Universities 

Osteoarthritis Index (WOMAC) Pain (an 11-point numeric 

rating scale [NRS]; greater scores represent greater pain 

intensity), WOMAC Physical Function (an 11-point NRS; 

greater scores represent worsening physical function), and 

PGA of OA (a 5-point scale ranging from 1 = very good to 

5 = very poor). Other analyses included the percentage of 

patients with ≥30%, ≥50%, ≥70%, and ≥90% improvement 

relative to baseline on the WOMAC Pain subscale. Analyses 

were conducted in 1) the overall pooled population, and sub-

groups of patients with 2) diabetes (defined as patients who 

had a medical history of diabetes mellitus, hyperglycemia, 

insulin-requiring type 2 diabetes mellitus, type 1 diabetes 

mellitus, type 2 diabetes mellitus, or who had a baseline 

hemoglobin A1c ≥6.5) vs patients without diabetes, 3) severe 

OA symptoms at baseline (defined as baseline WOMAC pain 

score ≥7 on an 11-point NRS and WOMAC physical func-

tion score ≥7 and a score of “poor” or “very poor” in PGA 

of OA) vs less severe OA symptoms at baseline, and 4) aged 

≥65 vs <65 years.

To evaluate safety, individual patient data from all 

nine phase III controlled OA studies were pooled (Table 

S1).10–14,21,23,26 These included the four studies pooled for 

efficacy evaluations plus five additional studies in which 

the treatment period had been impacted by the clinical hold. 

Safety assessments included AE documentation, physical 

and neurologic examinations, clinical laboratory test results, 

and vital signs. In each study, investigators performed 

standardized neurologic examinations at each visit.27,28 The 

patient was referred to a consulting neurologist if an AE of 

abnormal peripheral sensation (including pain in an extrem-

ity) or an AE suggestive of a new or worsened peripheral 

neuropathy was reported (Supplemental Text S1). To evaluate 

the safety of tanezumab related to the sympathetic nervous 

system, AEs consistent with decreased sympathetic nervous 

system function across treatment groups were analyzed 

(Supplemental Text S2). The AEs included in this list were 

intended to be sensitive, but not specific, for sympathetic 

dysfunction.

Subgroup analyses were also conducted on safety assess-

ments using the same subgroups as those in the efficacy 

evaluations (patients with diabetes, patients without diabetes, 

patients with severe OA symptoms at baseline, patients with 
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less severe OA symptoms at baseline, patients aged ≥65 years, 

and patients aged <65 years).

Detailed methodologies for the individual studies have 

been reported.10–14,21,23,26 All clinical trials were registered 

at ClinicalTrials.gov prior to respective trial initiation. 

Registration numbers are NCT00733902, NCT00744471, 

NCT00830063,  NCT00863304,  NCT00809354, 

NCT00864097, NCT00863772, NCT01089725, and 

NCT00985621 (Table S1). Studies were conducted in compli-

ance with the Declaration of Helsinki and the International 

Conference on Harmonization Good Clinical Practice guide-

lines. The study protocols and informed consent documenta-

tion were reviewed and approved by an institutional review 

board at each site. Written informed consent was obtained 

from patients before initiation of any protocol-specified 

procedures.

study populations
Study populations, treatments, and study designs have been 

reported for the individual studies (Table S1).10–14,21,23,26 

Treatments in the four phase III studies included in efficacy 

analyses were intravenous (IV) tanezumab every 8 weeks, 

oral naproxen, or oral and IV placebo according to the study 

design (Table S1). For the nine phase III studies included in 

the safety analysis, treatments were IV or subcutaneous (SC) 

tanezumab monotherapy every 8 weeks (IV and SC groups 

at a same dose were pooled), oral NSAID monotherapy 

(naproxen, oral celecoxib, or oral diclofenac sustained 

release), controlled-release oral oxycodone, combined treat-

ment of an oral NSAID (naproxen, celecoxib, or sustained-

release diclofenac) with IV tanezumab every 8 weeks, or 

placebo (IV, SC, and/or oral; Table S1).

Inclusion and exclusion criteria for individual studies 

were generally similar and have been published within the 

individual studies (Table S1).10–14,21 Common inclusion cri-

teria for all studies were patients aged ≥18 years, with body 

mass index ≤39 kg/m2, and diagnosis of hip or knee OA 

based on the American College of Rheumatology criteria 

(and, in most studies, radiographic confirmation with Kell-

gren–Lawrence grade ≥2 on a scale of 0–4).29,30 At screen-

ing, eligible patients reported WOMAC pain score ≥4 (on 

an 11-point NRS on which greater scores represent greater 

pain intensity) in the index joint, with or without analgesic 

medication. Exclusion criteria common to the individual stud-

ies were pregnancy or intention to become pregnant during 

the study; pain syndromes that could confound assessment 

of pain from OA (eg, fibromyalgia, systemic lupus erythe-

matosus, or  others); and significant cardiac, neurologic, or 

psychological conditions (Table S1).10–14,21

statistical analyses
The efficacy population consisted of all patients evaluated 

for efficacy in the four phase III studies that included the 

intent-to-treat (ITT) population in one study and a modified 

ITT population in the other three studies.12–14 The ITT was 

defined as all randomized patients treated with at least one 

dose of study medication, whereas the modified ITT was all 

randomized patients treated with at least one dose of study 

medication, but excluded all patients from any study site 

found to have significant deviation from good clinical prac-

tices or patients for whom there were possible breaches in 

study blinding (identified through site audits by site monitors 

and by the sponsor Quality Assurance group).12–14 Because 

tanezumab 2.5 mg and naproxen were not used in any of the 

same studies in the efficacy analyses, these treatments could 

not be compared directly. The safety population consisted 

of all patients treated with one or more doses of tanezumab, 

placebo, or active comparator during one of the nine phase 

III studies.

Changes from baseline of the continuous end points were 

analyzed using an analysis of covariance model with factors 

of baseline, study, treatment, and study-by-treatment inter-

action. Subgroup analyses were performed using the same 

model as the overall analyses. Safety data were summarized 

with summary statistics.

Results
Patients
The pooled safety analysis consisted of 7,491 patients across 

the nine phase III studies. Of these patients, 1,171 (15.6%) 

had diabetes, 1,674 (22.3%) had severe OA symptoms, and 

2,695 (36.0%) were aged ≥65 years at baseline. Baseline and 

demographic characteristics were generally similar across 

treatments in the safety analysis (Table 1). The total number 

of patients in the overall efficacy analysis in each treatment 

group was as follows: placebo =744, tanezumab 2.5 mg =327, 

tanezumab 5 mg =743, tanezumab 10 mg =748, and naproxen 

=417. The number (%) of diabetic patients in each treatment 

group was as follows: placebo =88 (11.8%), tanezumab 2.5 

mg =50 (15.3%), tanezumab 5 mg =90 (12.1%), tanezumab 

10 mg =75 (10.0%), and naproxen =60 (14.4%). The number 

of severe OA symptom patients in each treatment group was 

as follows: placebo =192 (25.8%), tanezumab 2.5 mg =88 

(26.9%), tanezumab 5 mg =179 (24.1%), tanezumab 10 mg 
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=170 (22.7%), and naproxen =113 (27.1%). The number 

of patients aged ≥65 years in each treatment group was as 

follows: placebo =275 (37.0%), tanezumab 2.5 mg =124 

(37.9%), tanezumab 5 mg =269 (36.2%), tanezumab 10 mg 

=268 (35.8%), and naproxen =151 (36.2%). Baseline and 

demographic characteristics were generally similar across 

treatments in the efficacy analysis (Table S2).

Efficacy
In the overall population across the four phase III studies 

pooled for efficacy, tanezumab 2.5–10 mg and naproxen 500 

mg twice daily provided significantly greater improvement 

in WOMAC pain, WOMAC physical function, and PGA 

of OA compared with placebo at week 16 (Figure 1A–C). 

Treatment with tanezumab 5 and 10 mg also resulted in 

significantly greater improvement in these three end points 

compared with naproxen. Within the subgroups, tanezumab 

treatment, particularly the 5 and 10 mg dose groups, resulted 

in similar efficacy in patients with diabetes compared with 

nondiabetic patients, in patients with severe OA symptoms 

vs patients with less severe OA symptoms, and in patients 

aged ≥65 years compared with patients aged <65 years. The 

exception to this was the tanezumab 2.5 mg group, which was 

not significantly different from placebo for WOMAC pain 

in diabetic patients and patients with severe OA symptoms; 

for WOMAC physical function in patients with severe OA 

symptoms; and for PGA of OA in patients with severe OA 

symptoms. In addition, tanezumab 5 and 10 mg provided 

greater improvement vs naproxen in the subgroup analyses, 

although these differences were not always statistically sig-

nificant at P<0.05, particularly when the numbers of patients 

were small (Figures 2–4).

In the overall analysis, tanezumab 2.5–10 mg provided 

significantly greater improvement in the percentage of patients 

with WOMAC pain reduction ≥30%, ≥50%, ≥70%, and ≥90% 

compared with placebo (Figure 5). Treatment with tanezumab 

5 or 10 mg also resulted in higher percentage of improvement 

in patients across all categories compared with naproxen, 

except tanezumab 10 mg at ≥30% response. For patients 

treated with naproxen 500 mg twice daily, significantly 

greater pain reduction vs placebo only occurred in the ≥30% 

and ≥50% response categories. In subgroup analyses, results 

were generally consistent with the overall analysis wherein 

tanezumab treatment, particularly the 5 and 10 mg dose 

groups, resulted in improvement in responder rates in all sub-

groups (Figure 6). Tanezumab treatment resulted in response 

rates that reached statistical significance vs both placebo and 

naproxen more often in nondiabetic patients (compared with 

Figure 1 least squares mean change in WOMac pain (A), WOMac physical 
function (B), and Patient’s global assessment (C) from baseline to week 16 for the 
overall population. 
Notes: *P≤0.05; **P≤0.01; ***P≤0.001 vs placebo. ^P≤0.05; ^^P≤0.01; ^^^P≤0.001 
vs naproxen. 
Abbreviations: BiD, twice daily; ls, least squares; Pga, Patient’s global 
assessment; seM, standard error of the mean; WOMac, Western Ontario and 
McMaster Universities Osteoarthritis index.
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Figure 2 least squares mean change in WOMac pain from baseline to week 16 for the subgroup analyses. 
Notes: *P≤0.05; **P≤0.01; ***P≤0.001 vs placebo. ^P≤0.05; ^^P≤0.01; ^^^P≤0.001 vs naproxen.
Abbreviations: BiD, twice daily; ls, least squares; Oa, osteoarthritis; seM, standard error of the mean; WOMac, Western Ontario and McMaster Universities 
Osteoarthritis index.
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Figure 3 least squares mean change in WOMac physical function from baseline to week 16 for the subgroup analyses.
Notes: *P≤0.05; **P≤0.01; ***P≤0.001 vs placebo. ^P≤0.05; ^^P≤0.01; ^^^P≤0.001 vs naproxen.
Abbreviations: BiD, twice daily; ls, least squares; Oa, osteoarthritis; seM, standard error of the mean; WOMac, Western Ontario and McMaster Universities 
Osteoarthritis index.
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Figure 4 least squares mean change in Pga from baseline to week 16 for the subgroup analyses. 
Notes: *P≤0.05; **P≤0.01; ***P≤0.001 vs placebo. ^P≤0.05; ^^P≤0.01; ^^^P≤0.001 vs naproxen.
Abbreviations: BiD, twice daily; ls, least squares; Oa, osteoarthritis; Pga, Patient’s global assessment; seM, standard error of the mean; WOMac, Western Ontario 
and McMaster Universities Osteoarthritis index.
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Figure 5 Percentage of patients with ≥30%, ≥50%, ≥70%, and ≥90% improvement on the WOMac pain subscale at week 16 (overall group). 
Notes: **P≤0.01; ***P≤0.001 vs placebo. ^P≤0.05; ^^P≤0.01; ^^^P≤0.001 vs naproxen.
Abbreviations: BiD, twice daily; WOMac, Western Ontario and McMaster Universities Osteoarthritis index.
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diabetic patients), those patients with less severe (compared 

with severe) OA symptoms, and patients aged ≥65 years 

compared with patients aged <65 years (Figure 6).

safety
In the nine phase III studies pooled for safety analyses, inci-

dence rates of AEs, withdrawals due to AEs, and serious AEs 

in patients treated with tanezumab were similar to patients 

receiving active comparator but higher compared with 

placebo-treated patients (Table 2). Combination of tanezumab 

with NSAIDs was associated with slightly higher rates of 

these AEs than with tanezumab monotherapy, placebo, or 

active comparator. In general, safety in the subgroups was 

consistent with the overall analysis. In the overall analysis, 

the most common AEs (ie, those reported by ≥5% of patients 

in any group) were arthralgia, headache, pain in extremity, 

paresthesia, peripheral edema, OA, nasopharyngitis, and 

hypoesthesia (Table 3). Percentages of patients reporting 

these AEs were generally similar across all treatments and 

subgroups. The small numbers of patients in some subgroups 

contributed to some AEs reaching the threshold of ≥5% in 

any treatment in some subgroups.

AEs of abnormal peripheral sensation were more fre-

quently reported in tanezumab-treated patients than in 

patients receiving placebo or active comparator (Table 4). 

The majority of patients receiving tanezumab (monotherapy 

or in combination with NSAIDs) whose final neurologic 

consultations were categorized as having a new or worsen-

ing peripheral neuropathy based on clinically significant 

signs or diagnostic tests were diagnosed with some form of 

mononeuropathy, predominantly carpal tunnel syndrome or 

radiculopathy. Few patients were diagnosed with a polyneu-

ropathy. Frequencies of these types of AEs in the subgroups 

were consistent with the overall population. In general, 

patients with diabetes, those with severe OA symptoms, and 

patients aged ≥65 years did not have more of these types of 

AEs than nondiabetic patients, patients with less severe OA 

symptoms, and patients aged <65 years, respectively.

AEs suggestive of postganglionic sympathetic dys-

function (AEs of decreased sympathetic function such as 

bradycardia, orthostatic hypotension, nausea, diarrhea, or 

vomiting) occurred at similar rates in patients receiving 

placebo (4.3%), tanezumab (4.8%), or tanezumab + NSAID 

(5.2%) in the overall population; patients treated with an 

active comparator had a slightly higher incidence (7.5%) of 

these events (Table 5). Overall frequency of these AEs was 

generally similar in patients with diabetes vs patients without 

diabetes, in patients with severe OA symptoms at baseline 

vs patients with less severe OA symptoms, and in patients 

aged ≥65 years compared with patients aged <65 years. The 

frequency of these events by treatment within the subgroups 

generally was consistent with that of the overall population, 
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Figure 6 Percentage of patients with ≥30%, ≥50%, ≥70%, and ≥90% improvement on the WOMac pain subscale at week 16 in the subgroups. 
Notes: *P≤0.05; **P≤0.01; ***P≤0.001 vs placebo. ^P≤0.05; ^^P≤0.01; ^^^P≤0.001 vs naproxen.
Abbreviations: BiD, twice daily; Oa, osteoarthritis; WOMac, Western Ontario and McMaster Universities Osteoarthritis index.
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but somewhat higher in patients treated with active compara-

tor compared with the other treatments.

Discussion
Pain is a major public health challenge because it affects tens 

of millions of individuals in the USA each year.31 This leads to 

substantial impacts on morbidity, mortality, and disability, as 

well as placing significant demands on the health care system 

and creating a large economic burden.31 Substantial dis-

parities exist in pain prevalence and rates of undertreatment 

across population groups with vulnerable populations, such 

as the elderly who more commonly suffer from inadequate 

pain treatment.31 In addition, pain is associated with societal 

issues that extend beyond individuals and their suffering, 

such as in the opioid epidemic.31 Pharmacologic therapies 

for OA pain, such as acetaminophen, oral or topical NSAIDs, 

and tramadol produce inadequate pain relief for reasons of 

efficacy and/or safety.1 In a recent prospective multinational, 

longitudinal real-world study of patients with knee OA, 

more than half (54%) of patients reported inadequate pain 

relief, significant functional loss, and lower quality of life.32 

Similarly, in an analysis of a health plan claims database of 

patients with new prescriptions for OA treatment, switching, 

discontinuation, and augmenting therapy were common, 

Table 5 summary of decreased sympathetic function adverse eventsa

Incidence, n (%) Placebo Tanezumab  
(all doses 
combined)

Tanezumab (all 
doses combined) + 
NSAIDb

Active  
comparatorc

Overall n=1,029 n=3,666 n=1,530 n=1,266
Decreased sympathetic function aes 44 (4.3) 175 (4.8) 80 (5.2) 95 (7.5)

Diabetesd n=151 n=571 n=241 n=208
Decreased sympathetic function aes 9 (6.0) 36 (6.3) 17 (17.1) 13 (6.3)

no diabetes n=878 n=3,095 n=1,289 n=1,058
Decreased sympathetic function aes 35 (4.0) 139 (4.5) 63 (4.9) 82 (7.8)

severe Oa symptoms at baselinee n=284 n=871 n=233 n=286
Decreased sympathetic function aes 7 (2.5) 31 (3.6) 15 (6.4) 29 (10.1)

less severe Oa symptoms at baseline n=745 n=2,795 n=1,297 n=980
Decreased sympathetic function aes 37 (5.0) 144 (5.2) 65 (5.0) 66 (6.7)

aged ≥65 years n=353 n=1,293 n=613 n=436
Decreased sympathetic function aes 11 (3.1) 74 (5.7) 35 (5.7) 42 (9.6)

aged <65 years n=676 n=2,373 n=917 n=830
Decreased sympathetic function aes 33 (4.9) 101 (4.3) 45 (4.9) 53 (6.4)

Notes: aDecreased sympathetic function aes include blood pressure orthostatic decreased, bradycardia, dizziness postural, presyncope, sinus bradycardia, syncope, heart 
rate decreased, orthostatic hypotension, anhidrosis, hypohidrosis, abdominal discomfort, diarrhea, early satiety, fecal incontinence, nausea, vomiting, ejaculation delayed, 
ejaculation disorder, ejaculation failure, hypertonic bladder, micturition urgency, respiratory distress, respiratory failure, nocturia, urinary frequency (pollakiuria), urinary 
hesitation, and urinary incontinence. bnaproxen, celecoxib, or diclofenac sustained release. cnaproxen, celecoxib, diclofenac sustained release, or oxycodone controlled 
release. dPatients who had a medical history of diabetes mellitus, hyperglycemia, insulin-requiring type 2 diabetes mellitus, type 1 diabetes mellitus, type 2 diabetes mellitus, 
or with baseline hba1c ≥6.5. ePatients with severe Oa symptoms had a baseline WOMac pain score ≥7 on 11-point numeric rating scale, WOMac physical function score 
≥7, and score of “poor” or “very poor” in the Pga of Oa.
Abbreviations: aes, adverse events; Oa, osteoarthritis; Pga, Patient’s global assessment; WOMac, Western Ontario and McMaster Universities Osteoarthritis index.

which could indicate that these patients had inadequate pain 

relief or could not tolerate the treatment.33 Thus, management 

of the pain associated with OA of the hip or knee remains a 

significant unmet medical need.34

This pooled analysis allowed examination of tanezumab 

efficacy and safety in a number of subgroups of interest, 

namely patients with diabetes, those with severe OA symp-

toms at baseline, and elderly patients. These patients were 

of particular interest because pain treatment for them can 

be particularly difficult. For example, elderly patients have 

increased sensitivity to medications and higher potential 

for complications and AEs.35,36 Several of the body changes 

associated with aging, such as slowing of the gastrointesti-

nal transit time, increased fat to lean body weight ratio, and 

alterations in liver metabolism and renal excretion, could 

alter the effects of some drugs (eg, continuous-release enteral 

drugs) or may affect drug absorption or distribution.35 In 

addition, the elderly are likely to have comorbidities that 

may require treatment, thereby increasing the possibility of 

drug–drug interactions.36 Similarly, patients with diabetes 

must be carefully managed since they are at increased risk 

for renal and cardiovascular complications and may be sus-

ceptible to increased blood pressure with the use of NSAIDs.5 

In addition, chronic musculoskeletal (knee and back) pain 
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is prevalent among patients with diabetes and contributes to 

poorer overall diabetes self-management and increased dif-

ficulty with self-care activities.37 Severe OA pain may result 

in patients switching or discontinuing therapies due to dissat-

isfaction.33 In some cases, patients may be switched to opioid 

analgesics, and this requires careful clinical management to 

avoid the risks associated with opioid abuse, addiction, and 

diversion.38 However, opioids may provide only modest OA 

pain relief, and no studies to date have reported long-term 

pain relief with opioids.23,39 With increased concerns about the 

opioid epidemic, it is particularly important to find alternative 

therapies that are safe and effective in this population. Tan-

ezumab may offer an effective and well-tolerated alternative 

in these difficult to treat and vulnerable populations.

In the current pooled analysis of efficacy across four 

phase III studies of tanezumab in the treatment of OA, 

tanezumab provided significant improvement in WOMAC 

pain and physical function scores and in PGA of OA. These 

improvements were significantly greater than those with 

placebo and generally significantly greater compared with 

the active comparator naproxen. In addition, tanezumab treat-

ment resulted in significantly higher percentage of patients 

having ≥30%, ≥50%, ≥70%, and ≥90% improvement on the 

WOMAC pain subscale than patients treated with placebo. 

Tanezumab 5 and 10 mg provided significantly greater 

improvement than naproxen across all categories (except 

≥30% response for tanezumab 10 mg).

Results in the individual subgroups evaluated in this 

pooled analysis were similar to the overall population. Tan-

ezumab treatment resulted in good clinical efficacy in all the 

subgroups, with consistently significantly greater improve-

ment than placebo in WOMAC pain, WOMAC physical 

function, and PGA of OA. Specifically, efficacy was generally 

similar in patients with diabetes vs those without diabetes and 

in elderly patients relative to younger patients. Tanezumab 5 

and 10 mg also provided significantly greater improvement 

vs naproxen in the elderly. Of particular interest were the 

efficacy results in patients with more severe OA symptoms 

at study entry, since these individuals are in most need of 

pain relief and may be the most difficult to treat. Tanezumab 

efficacy in this subgroup of patients with severe OA symp-

toms was comparable with that observed in patients with less 

severe OA symptoms. The current tanezumab OA studies 

are focused on patients with more severe or refractory pain; 

therefore, it is important that tanezumab has demonstrated 

consistent efficacy in patients with severe OA.

In addition to the subgroups discussed here, it should be 

noted that an analysis was done to determine whether there 

was a BMI by treatment interaction at study end point for 

both WOMAC pain and WOMAC physical function scores. 

This analysis utilized three separate subgroups including 

patients with baseline BMI <25 kg/m2, BMI 25 to <30 kg/

m2, and BMI ≥30 kg/m2. However, no significant interaction 

was found (data not shown).

Overall, a greater number of AEs were observed when 

tanezumab was combined with NSAIDs than with tanezumab 

monotherapy, placebo, or NSAID alone. The most commonly 

reported AEs were generally consistent across subgroups. 

AEs of abnormal peripheral sensation were reported more 

frequently in patients receiving tanezumab than in patients 

treated with placebo or active comparator. In general, most 

patients whose final neurologic consultations were catego-

rized as new or worsening peripheral neuropathy based on 

clinically significant signs or diagnostic tests were diagnosed 

with some form of mononeuropathy (predominantly carpal 

tunnel syndrome) or radiculopathy; few patients were diag-

nosed with a polyneuropathy. Since these results are not the 

expected pattern for a neurotoxic compound, which typically 

causes length-dependent polyneuropathy in affected patients, 

the association of tanezumab with symptoms of mononeurop-

athy suggests that these presentations may be a result of NGF 

inhibition acting to unmask these conditions.21 Tanezumab 

was not associated with any increase in AEs associated with 

decreased sympathetic nervous system function.

The overall incidence of AEs was also similar across 

subgroups. Safety profiles among patients with diabetes, 

patients with severe OA symptoms, and patients aged ≥65 

years were similar to the overall population. As noted, patients 

with diabetes and the elderly can be more prone to adverse 

effects of some pain treatments. In general, the rates of AEs in 

the subgroups evaluated in this pooled analysis were similar 

to the overall population, indicating that tanezumab did not 

adversely affect these more vulnerable patients compared 

with other patients. For those in the diabetes subgroup, the 

results are also consistent with a study of tanezumab in dia-

betic nerve pain in which tanezumab had significant efficacy 

without an increase in AEs.40 The most commonly reported 

AEs and rates of these events in the subgroups were similar 

to those of the overall population. AEs of abnormal peripheral 

sensation or AEs of decreased sympathetic nervous system 

function were not reported more frequently by patients in any 

of the subgroups. It is important to point out that patients 

with diabetes did not have an increase in AEs of abnormal 

peripheral sensation and had comparable nerve safety despite 

the susceptibility of these patients to concomitant diabetic 

neuropathy.
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Conclusion
In conclusion, this pooled analysis indicated that tanezumab 

provided signif icant improvement in WOMAC pain, 

WOMAC physical function, and PGA of OA. Tanezumab 

efficacy in the subgroups of patients with diabetes, those with 

severe OA symptoms, and those aged ≥65 years was similar to 

the overall population. The incidence of AEs was also similar 

across subgroups, indicating that there was no increase in 

safety concerns in these vulnerable patient populations. This 

profile indicates that tanezumab has significant potential to 

be a treatment option that will add to the management of 

chronic OA pain in diverse patient populations.
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