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Background: Chronic low back pain (CLBP) poses a significant global health
burden often managed with non-steroidal anti-inflammatory drugs (NSAIDs).
Tanezumab, a nerve growth factor (NGF) inhibitor, presents a potential
alternative, but its comparative efficacy and safety relative to NSAIDs remain
uncertain. This study aimed to compare tanezumab and NSAIDs for CLBP.
Methods: This is a systematic review with meta-analysis, following the Preferred
Reporting Items for Systematic Review and Meta-analyses (PRISMA) guidelines
and Cochrane Handbook. PubMed, Excerpta Medica Database (EMBASE), the
Cochrane Library, and Web of Science were searched for literature published
before March 10, 2025. Outcome measures included low back pain intensity
(LBPI), Roland-Morris Disability Questionnaire (RMDQ) scores, adverse events
(AEs), and response rates. Manager V.5.3.3 was used for statistical assessments.
Results: Three randomized controlled trials (RCTs) were included, comprising
835 participants. Tanezumab at 10 mg dose demonstrated significantly greater
reduction in LBPI scores at 1-week, 4-week, 8-week, and 12-week follow-ups
compared to NSAIDs. Improvement in RMDQ scores was also superior with
10 mg tanezumab at 2-week and 16-week follow-ups. The 5 mg dose, however,
did not exhibit a significant difference in functional improvement compared to
NSAIDs. Both the 5 mg and 10 mg tanezumab doses showed similar rates of
AEs compared to NSAIDs, except for a higher incidence of abnormal peripheral
sensation with 10 mg tanezumab. Response rates > 50% were significantly
higher with 10 mg tanezumab compared to NSAIDs.

Conclusion: Tanezumab at 10 mg demonstrates better pain relief and functional
improvement for CLBP compared to NSAIDs, though it increases the risk of
mild peripheral sensation abnormalities. The 5 mg dose, shows a comparable
safety profile but no significant therapeutic advantages. While joint safety events
significantly impacted development of tanezumab for OA, their rare occurrence
in peripheral joints with pre-existing OA and absence in the lumbar spine within
CLBP trials suggests its risk—benefit profile appears more acceptable in CLBP
than in OA.
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1 Introduction

Chronic low back pain (CLBP), characterized by persistent pain
in the lower back region lasting more than 12 weeks, is a prevalent and
debilitating condition that significantly impacts the quality of life for
millions worldwide (1, 2). The economic and social burden of CLBP
is substantial, and disability caused by LBP has increased by 54%
globally in the past two decades (3-5). The complexity of CLBP lies in
its multifactorial etiology, which includes mechanical, inflammatory,
neuropathic, and psychosocial components, making the identification
of a single cause and subsequent targeted treatment challenging (6).

Non-steroidal anti-inflammatory drugs (NSAIDs) have long been
a cornerstone of pharmacological management for CLBP, offering
relief through their analgesic and anti-inflammatory properties (7-9).
These drugs are widely prescribed due to their accessibility and
relatively rapid onset of pain relief (10). However, the use of NSAIDs
is not without risk, as they are associated with a range of adverse
effects, including gastrointestinal complications, cardiovascular
events, and renal impairment, especially for older people (11, 12).
There is a need for safer and more effective therapeutic alternatives for
the management of CLBP.

The 1986 Nobel Prize in Physiology and Medicine was awarded
to Rita Levi-Montalcini and Stanley Cohen for their 1950s research on
nerve growth factor (NGF) and its role in peripheral nervous system
development. NGF is part of a family of proteins, including brain-
derived neurotrophic factor (BDNF) and neurotrophic factor 3
(NT-3), promoting the survival and growth of peripheral nerves (13).
It modulates nociceptive processing through various mechanisms
such as sensitization, altered transcriptional regulation, and increased
innervation in diseased connective tissue. NGF binds to tropomyosin-
related kinase-A (Trk-A), triggering downstream signaling pathways
that influence pain development and maintenance (13-15). NGF’s
involvement in CLBP is complex, potentially contributing to both
nociceptive and neuropathic components (16, 17). Preclinical studies
suggest NGF’s role in lumbar degenerative disk disease (DDD) and
facet joint pain (18, 19). However, its precise role in other lumbar and
cervical spine conditions remains unclear due to limited research.

Recently, anti-NGF monoclonal antibodies (mAbs) have emerged
as a novel class of medications being developed to treat various
chronic painful conditions (20). While extensively studied in clinical
trials for osteoarthritis (OA) affecting the hips and knees, the
development of tanezumab was ultimately suspended primarily due
to significant safety concerns, most notably rapidly progressive
osteoarthritis (RPOA) and osteonecrosis (21-26). Indeed, multiple
Phase 3 OA trials (27-30) and pooled analyses (31-33) have
consistently revealed that adjudicated composite joint safety events
(CJSEs), predominantly RPOA, occurred more frequently in
tanezumab-treated groups compared to placebo or NSAIDs,
exhibiting a dose-dependent risk.

Despite safety concerns, tanezumab, an NGF-inhibiting mAb,
demonstrates superior efficacy over placebo patients with CLBP (21,
34-37). Notably, in CLBP patients, its safety profile primarily
highlights mild-to-moderate abnormal peripheral sensation rather
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than severe joint issues (21, 26). However, a direct comparative
evaluation of tanezumab against NSAIDs concerning both efficacy
and safety for CLBP remains largely unaddressed. This study aims to
bridge this critical gap by comprehensively comparing tanezumab and
NSAIDs for CLBP management, with a particular focus on their
respective safety profiles.

This is the first systematic review and meta-analysis aimed to
comprehensively assess tanezumab’s efficacy and safety relative to
NSAIDs in the treatment of CLBP. By synthesizing existing evidence,
we aim to inform clinical decision-making, refine treatment
guidelines, and enhance patient care. We hypothesize that while both
tanezumab and NSAIDs offer benefits for CLBP, tanezumab’s efficacy
may be dose-dependent, potentially outperforming NSAIDs at
higher doses.

2 Methods
2.1 Study design and ethical framework

This is a systematic review with meta-analysis, evaluating the
efficacy and safety of tanezumab versus NSAIDs for CLBP, following
the Preferred Reporting Items for Systematic Review and Meta-
analyses (PRISMA) guidelines and Cochrane Handbook for
Systematic Reviews of Interventions standards (50). As part of a
broader chronic pain research project at West China Hospital, Sichuan
University, the predefined methodological framework and protocol
was submitted to the hospital's Medical Ethics Committee for
ethical approval.

2.2 Focused question

This systematic review with meta-analysis was guided by a
predefined PICO (Population, Intervention, Comparison, Outcome)
framework. Our framework defined the Population as adult patients
with CLBP of at least duration of 3 months; the Intervention as
tanezumab; the Comparison as oral NSAIDs; and the Outcomes as
pain intensity, functional improvement, adverse events (AEs), and
response rates.

2.3 Search strategy

The literature search was conducted ethically, ensuring
transparency, reproducibility, and impartiality based on the PICO
framework. Two independent researchers (D. Y. and S. L.) individually
performed searches on PubMed, Excerpta Medica Database
(EMBASE), the Cochrane Library, and Web of Science. The searches
were done using the specified search terms: (Tanezumab OR nerve
growth factor OR NGF OR anti-NGF OR NGF antibody) AND
(non-steroidal anti-inflammatory drugs OR NSAIDs) AND (low back
pain OR chronic low back pain OR low back pain, chronic OR LBP
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OR CLBP). Only studies published on or before March 10, 2025 were
considered for inclusion in this systematic review. All potentially
qualifying studies comparing tanezumab and NSAIDs for patients
with CLBP were obtained manually. Any contentious disagreement
was addressed with the intervention of a third researcher (P. L.).

2.4 Selection criteria

The inclusion criteria are as follows: (1) patients were adults who
had a confirmed diagnosis of CLBP at least 3 months; (2) patients in
one group received tanezumab whereas patients in another group
received NSAIDs; (3) the study design must be a randomized
controlled trial (RCT); (4) at least one of the following outcomes was
reported: low back pain intensity (LBPI) (38), Roland-Morris
Disability Questionnaire (RMDQ) (39); and (5) the incidence of AEs
or safety data were reported as mandatory outcomes.

The exclusion criteria are as follows: (1) non-randomized or
observational studies; (2) studies that enrolled participants with other
types of chronic pain; (3) studies not written in English.

2.5 Data extraction

Data from the studies included in the analysis was collected
independently by two researchers (D. Y. and S. L.). All relevant
information from the selected studies, including the first author, year,
national clinical trial number (NCT), trial phase, region, follow-up,
and study arms, as well as baseline information on the patients such
as age, gender, race, body mass index (BMI), duration of CLBP,
primary etiology, baseline LBPI and RMDQ scores, were thoroughly
recorded. The study collected and combined the following clinical
outcomes: (1) change from baseline (4) in LBPI score; (2) A RMDQ
score; (3) AEs, including any AE, serious AE, treatment
discontinuation due to AE, abnormal peripheral sensation and joint
safety events; and (4) the proportions of response rate > 30% and
response rate > 50% among different groups. Response rate was
defined as the proportion of patients achieving a predefined
percentage reduction in improvement in LBPI from baseline.

2.6 Quality assessment

Two researchers (D. Y. and S. L.) assessed the methodological
quality of included studies independently, using the revised Cochrane
Risk of Bias 2 (RoB 2) instrument for RCTs (40). Discussions were
carried out with a third author (P. L.) to solve any disagreements. The
resulting risk of bias graphs (Figure 1) were then generated using
Review Manager (RevMan) V.5.3.3 (The Cochrane Collaboration,
Software Update, Oxford, United Kingdom). Publication bias was not
studied as the number of publications in each study field was fewer
than 10.

2.7 Data synthesis and analysis

RevMan V.5.3.3was used for statistical assessments. To assess the
outcomes, we calculated the weighted mean difference (WMD) and
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pooled odds ratio (OR) with corresponding 95% confidence intervals
(CIs). A p-value greater than 0.05 was considered statistically
significant. We analyzed the heterogeneity of each qualifying trial
using Cochrane’s Q and I statistics. When the heterogeneity is
considerable (I is higher than 50%), the data will be synthesized using
a random-effect model, otherwise a fixed-effect model will
be employed. Due to the limited number of included studies, subgroup
analyses were not performed.

3 Results
3.1 Search results and study characteristics

Following searches on PubMed, EMBASE, the Cochrane Library,
and Web of Science by two independent researchers using predefined
search terms, a total of 79 articles available until March 10, 2025 were
retrieved. After removing 58 duplicates, the remaining 21 articles
underwent screening of titles and abstracts, leading to the exclusion
of 15 articles. Subsequently, the full texts and references of the
remaining 6 articles were screened, resulting in the exclusion of 3
RCTs (41-43) based on the selection criteria. Ultimately, 3 studies
(44-46) were included in this meta-analysis (Figure 2). The detailed
characteristics of the enrolled studies and patients are presented in
Tables 1, 2.

3.2 Risk of bias in included studies

The risk of bias in the included RCTs is depicted in Figure 1. All
the included RCTs are of high quality, with a low risk in each domain
of RoB2 assessment.

3.3 Low back pain intensity (LBPI)

Two trials (44, 45) reported the comparison between 5mg
tanezumab and NSAIDs in A LBPI scores at 2-week, 4-week, 8-week,
12-week, and 16-week follow-ups (Figure 3). No statistical differences
in A LBPI scores were identified between the 5 mg tanezumab and
NSAIDs groups at 2-week (WMD, 0.15; 95% CI, —0.16 to 0.45;
P =100%; p = 0.35), 4-week (WMD, —0.11; 95% CI, —0.42 to 0.19;
I =100%; p = 0.46), 12-week (WMD, —0.20; 95% CI, —0.49 to 0.08;
P =100%; p = 0.16), or 16-week (WMD, —0.07; 95% CI, —0.36 to 0.22;
I? =100%; p = 0.64) follow-ups. However, at the 8-week follow-up, the
5 mg tanezumab group exhibited a statistically significant reduction
in A LBPI score compared to the NSAIDs group (WMD, —0.12; 95%
CI, —0.21 to —0.04; I> = 97%; p = 0.006).

Regarding the comparison between 10 mg tanezumab and
NSAIDs, two trials (44, 46) reported 1-week and 16-week follow-up,
while three trials reported results for 2-week, 4-week, 8-week, and
12-week follow-ups regarding A LBPI scores (Figure 4). A comparable
reduction in LBPI score was observed only at the 2-week follow-up
(WMD, —0.09; 95% CI, —0.23 to 0.06; I = 99%; p = 0.24). However,
the 10 mg tanezumab group demonstrated a significantly superior
reduction compared to the NSAIDs group in LBPI score at 1-week
(WMD, —0.20; 95% CI, —0.36 to —0.04; I = 98%; p < 0.001), 4-week
(WMD, —0.59; 95% CI, —0.70 to —0.48; I> = 99%; p < 0.001), 8-week
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FIGURE 1
Risk of bias graph. (A) Graph of the risk of bias summary for the included studi

es, (B) graph of the risk of bias for each included study.

(WMD, —0.63; 95% CI, —0.81 to —0.45; I = 99%; p < 0.001), 12-week
(WMD, —0.38; 95% CI, —0.62 to —0.14; I> = 100%; p = 0.002), and
16-week (WMD, —0.09; 95% CI, —0.23 to 0.06; I = 99%; p < 0.001)
follow-ups.

3.4 Roland—Morris disability questionnaire
(RMDQ)

Two trials (44, 46) reported the comparison between 10 mg
tanezumab and NSAIDs in A RMDQ scores at 2-week, 4-week, and
8-week intervals, while two trials (44, 45) reported both 5 mg and
10 mg tanezumab versus NSAIDs at the 16-week follow-up in A
RMDQ scores (Figure 5). Compared to the NSAIDs group, the 10 mg
tanezumab group exhibited statistically superior A RMDQ scores at
2-week (WMD, —1.16; 95% CI, —1.76 to —0.57; I = 99%; p = 0.0001)
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and 16-week (WMD, —2.35; 95% CI, —4.25 to —0.46; I* = 100%;
p =0.01) follow-ups. However, similar A RMDQ scores were observed
at the 4-week (WMD, —1.74; 95% CI, —4.28 to 0.79; I* = 100%;
p =0.18) and 8-week (WMD, —1.56; 95% CI, —3.49 to 0.37; I = 100%;
p =0.11) follow-ups. In contrast, the 5 mg tanezumab group failed to
demonstrate a greater reduction in RMDQ score than the NSAIDs
group (WMD, —0.16; 95% CI, —0.44 to 0.11; I> = 98%; p = 0.25) at
16-week follow-up.

3.5 Adverse events (AEs)

Two trials (44, 45) reported that 5 mg tanezumab and NSAIDs
exhibited similar results in any AE (OR, 1.23; 95% CI, 0.62 to 2.44;
P =74%; p =0.56), serious AE (OR, 1.33; 95% CI, 0.47 to 3.74;
P =0%; p =0.59), treatment discontinuation due to AE (OR, 1.20;
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95% CI, 0.57 to 2.56; I = 0%; p = 0.63), and abnormal peripheral
sensation (OR, 1.52; 95% CI, 0.88 to 2.63; I’ =0%; p=0.13)
(Figure 6).

Three trials (44-46) reported that 10 mg tanezumab and NSAIDs
exhibited similar results in any AE (OR, 0.94; 95% CI, 0.52 to 1.69;
P =76%; p =0.83), serious AE (OR, 1.06; 95% CI, 0.18 to 6.21; I
2=62%; p =0.95), and treatment discontinuation due to AE (OR,
1.12; 95% CI, 0.87 to 1.45; PP = 76%; p =0.38). However, 10 mg
tanezumab showed a significantly higher rate of abnormal peripheral
sensation than NSAIDs (OR, 2.99; 95% CI, 1.87 to 4.79; I = 17%; p <
0.001) (Figure 7).

Individual study provided further detail on specific safety
concerns regarding joint safety. The Katz et al. (46) trial and Kivitz
et al. (45) trial reported no joint safety event. However, the Konno
et al. (44) trial, featuring an 80-week follow-up, observed rare but
significant joint safety events. This included one patient in the 5 mg
tanezumab group with RPOA type 1 in both knees, and two patients
in the 10 mg tanezumab group with a subchondral insufficiency
fracture of the left knee and RPOA type 2 of the left hip, respectively.
The RPOA type 2 case notably led to the only total joint replacement
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reported across these three included studies. These specific RPOA
events were identified in peripheral joints (knees and hips) with
pre-existing possible-to-mild (Kellgren-Lawrence grade 1-2)
radiographic evidence of OA at screening. However, similar joint
destruction progression in the lumbar spine was not reported in these
included trials.

3.6 Response rates

Three trials (45, 46) reported response rates at over 12-week
follow-up (Figure 8). The 10 mg tanezumab group (160/354, 45.20%)
had a slightly higher incidence of response rates > 30% compared to
the NSAIDs group (144/359, 40.11%), but the difference was not
statistically significant (OR, 1.25; 95% CI, 0.92 to 1.68; I = 0%;
p = 0.15). Regarding the incidence of response rates > 50%, the 10 mg
tanezumab group (123/354, 34.75%) had a higher incidence than the
NSAIDs group (100/359, 23.86%), and the difference was statistically
significant (OR, 1.39; 95% CI, 1.01 to 1.92; I=0%; p =0.04)
(Figure 8).
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TABLE 1 Characteristics of the included studies.

Trial phase Follow-up Study arms
Katz et al. (46) NCT00924664 1I Multicenter in USA 16 weeks Single IV infusion tanezumab 200 pg/
kg (n = 88);
Oral naproxen 500 mg b.i.d. daily
(n=88);

Placebo (n =41)

Inclusion criteria (1) Age >18 years and BMI < 39 kg/m? (2) CLBP >3 months requiring regular use of analgesic medication (>4 days/week for the past month); (3)
Primary location of low back pain is between the 12th thoracic vertebra and the lower gluteal folds, with or without radiation into the posterior thigh,
classified as category 1 or 2 according to the classification of the Quebec Task Force in Spinal Disorders; (4) Must have a score of >4 for LBPI while on

current treatment at screening and completes at least 4 daily pain diaries during the 5 d before randomization, with an average LBPI score of >4.

Exclusion criteria (1) Lumbosacral radiculopathy within the past 2 years; (2) Spinal stenosis associated with neurological impairment or neurogenic claudication; (3)
Back pain due to visceral disorder; (4) Patients with history, diagnosis, or signs and symptoms of clinically significant neurological disease, recent
major trauma, osteoporotic compression fracture, or surgical intervention for the treatment of LBP; (5) Pregnancy or lactation; (6) Rheumatoid
arthritis; (7) Seronegative spondyloarthropathy; (8) Paget disease of the spine, pelvis, or femur; fibromyalgia; (9) Tumors or infections of the spinal
cord; (10) Cancer within the last 2 years, other than cutaneous basal cell or squamous cell carcinoma resolved by excision; (11) Allergic or anaphylactic
reaction to a therapeutic or diagnostic monoclonal antibody or IgG fusion protein; (12) Intolerance to acetaminophen or any of its excipients; (13)
Hypersensitivity to NSAIDs or any condition that might have precluded the use of an NSAID; (14) Clinically significant cardiovascular, chronic viral,

or neurological disease; (15) Psychiatric disorders.

Kivitz et al. (45) NCT00876187 1I Multicenter in USA 16 weeks IV Tanezumab 5 mg at baseline and
week 8 (n =232);

IV Tanezumab 10 mg at baseline and
week 8 (n =295);

IV Tanezumab 20 mg at baseline and
week 8 (n =295);

Naproxen 500 mg b.i.d. daily
(n=295);

Placebo (n = 230)

Inclusion criteria (1) CLBP >3 months requiring regular use of analgesic medication (>4 days/week for the past month) including immediate-release opioids (in which
the average daily opioid dose [for a 7-day period] did not exceed a morphine equivalent dose of 30 mg/day) but excluding acetaminophen, gabapentin,
or pregabalin as the sole analgesics used for CLBP; (2) Primary location of low back pain between the 12th thoracic vertebra and the lower gluteal
folds, with or without radiation into the posterior thigh (Quebec Task Force on Spinal Disorders category 1 or 2); (3) Average LBPI score of >4 while

receiving current treatment; (4) Patient’s Global Assessment of Low Back Pain of fair, poor, or very poor.

Exclusion criteria (1) Lumbosacral radiculopathy within the past 2 years, vertebral fracture, major trauma, or back surgery in the past 6 months; (2) Significant cardiac,
neurological, or other pain, or psychological conditions; (3) Known history of rheumatoid arthritis, seronegative spondyloarthropathy; (4) Paget

disease of the spine, pelvis, or femur; (5) Fibromyalgia; tumors or infections of the spinal cord; (6) Any condition that might preclude NSAID use; (7)
Patients also were excluded if extended-release opioids or long-acting opioids such as oxycodone controlled-release, oxymorphone extended-release,

hydromorphone, transdermal fentanyl, or methadone had been used within 3 months of screening.

Konno et al. (44) NCT02725411 111 Multicenter in Japan 80 weeks SC Tanezumab 5 mg every 8 weeks
(n=92);

SC Tanezumab 10 mg every 8 weeks
(n=93);

Celecoxib 100 mg b.i.d. daily (n = 92)

Inclusion criteria (1) Patients aged >18 years with CLBP (primary location between the 12th thoracic vertebra and lower gluteal folds, with or without radiation into the
posterior thigh [category 1 or 2 per Quebec Task Force in Spinal Disorders]) of >3 months’ duration; (2) LBPI score >5 at screening and baseline; (3)
Patient’s Global Assessment of Low Back Pain score of fair, poor, or very poor at baseline; (4) Patients were required to be experiencing some benefit
from, and ability to tolerate, a stable (>5 days/week in the 30 days prior to baseline) regimen of oral NSAID therapy (celecoxib 100 mg twice daily,

loxoprofen 120-180 mg/day, or meloxicam 5-15 mg/day) but still require additional pain relief at screening.

Exclusion criteria (1) A history of lumbosacral radiculopathy; (2) Diagnosis of osteoarthritis of the knee or hip based on American College of Rheumatology combined

clinical and radiographic criteria, KL-based radiographic evidence of hip (grade >2) or knee (grade >3) osteoarthritis; (3) Radiographic evidence and

symptoms of osteoarthritis of the shoulders.

NCT, national clinical trial number; IV; intravenous; SC, subcutaneous; b.i.d., twice daily; BMI, body mass index; CLBP, chronic low back pain; LBPI, low back pain intensity; NSAIDs, non-
steroidal anti-inflammatory drugs; KL, Kellgren-Lawrence.
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TABLE 2 Baseline characteristics of included patients®.

Included studies and arms

Characteristic Katzetal. () Kivitz et al. ( Konno et al. (
Tanezumab Naproxen Tanezumab Tanezumab Naproxen Tanezumab Tanezumab Celecoxib
200 pg/kg 500 mg b.i.d. 5mg(n=232) 10 mg 500 mg b.i.d. 5mg(n=92) 10mg(n=93) 100 mgb.i.d.
(n = 88) (n = 88) (n = 295) (n = 295) (n=92)

Age, mean + SD, y 495+ 147 52.1+14.8 515+11.7 52+11.0 526+115 533 +14.25 523 +14.25 5434155
Gender, 1 (%)

Male 35(39.8) 46 (52.3) 117 (50.4) 138 (46.8) 143 (48.5) 55 (59.8) 49 (52.7) 54 (58.7)

Female 53 (60.2) 42 (47.7) 115 (49.6) 157 (53.2) 152 (51.5) 37 (40.2) 44 (47.3) 38 (41.3)
Race, n (%)

White 81 (92.0) 82 (93.2) 187 (80.6) 238 (80.7) 224 (75.9) 0(0) 0(0) 0(0)

Black 1(1.1) 5(5.7) 32(13.8) 43 (14.6) 57 (19.3) 0(0) 0(0) 0(0)

Asian 2(2.3) 0 4(17) 5(1.7) 3(1.0) 92 (100) 93 (100) 92 (100)

Other 4(4.5) 1(1.1) 9(3.9) 9(3.1) 11(3.7) 0(0) 0(0) 0(0)
BMI, mean = SD, kg/m? 288448 28.6+4.8 292449 293449 303+5.0 241439 239442 239436
Duration of CLBP, mean (range), y 10.0 (0.3-48.3) 13.0 (0.4-52.9) 10.9 (0.3-67.7) 11.2 (0.4-55.9) 11.2 (0.3-53.9) 8.9 (8.8) 7.7 (9.1) 9.1 (10.5)
Primary etiology, 1 (%)

Disk disease 30 (34.1) 21(23.9) 64 (27.6) 82(27.8) 69 (23.4) 32(34.8) 40 (43.0) 38 (41.3)

Degenerative joint disease/OA 33(37.5) 37 (42.0) 90 (38.8) 98 (33.2) 125 (42.4) 13 (14.1) 11 (11.8) 17 (18.5)

Injury/muscular strain 21(23.9) 20 (22.7) 73 (31.5) 109 (36.9) 96 (32.5) 6(6.5) 0 1(1.1)

Other 4(4.5) 10 (11.4) 5(22) 6(2.0) 5(1.7) 41 (44.6) 42 (45.2) 36 (39.1)
LBPI, mean + SD 6.5+ 1.4 6.7+ 1.4 6.62+ 1.4 6.57+ 1.4 677+ 14 6.74+0.97 6.82+1.09 6.72 % 1.00
RMDQ, mean + SD 123+46 124+438 1224+ 49 1298 +5.1 12.86 + 4.9 8.27 +5.02 8.12 + 4.86 7.75 + 4.95

¥, years; SD, standard deviation; b.i.d., twice daily; BMI, body mass index; CLBP, chronic low back pain; OA, osteoarthritis; LBPI, low back pain intensity; RMDQ, Roland-Morris Disability Questionnaire score.

*Only the study arms that were included in meta-analyses are represented in this table.
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A A LBPI at 2-week tanezumab NSAIDS

tudy or Subgrou Mean D Total Mean D Total Weight
Kivitz 2013 -14 0.03 232 -1.7 0.03 295 50.1%
Konno 2021 -0.46 0.07 93 -0.45 0.07 92  49.9%
Total (95% Cl) 325 387 100.0%

Heterogeneity: Tau? = 0.05; Chi? = 851.35, df = 1 (P < 0.00001); I? = 100%
Test for overall effect: Z = 0.94 (P = 0.35)
B A LBPI at 4-week

tanezumab NSAIDS

Kivitz 2013 -1.98 0.07 232 -2.02 0.07 295 50.1%
Konno 2021 -0.82 0.08 93 -0.55 0.09 92  49.9%
Total (95% Cl) 325 387 100.0%

Heterogeneity: Tau? = 0.05; Chi? = 493.85, df = 1 (P < 0.00001); I* = 100%
Test for overall effect: Z = 0.74 (P = 0.46)
C A LBPI at 8-week

tanezumab NSAIDS

Kivitz 2013 -1.87 0.08 232 -1.79 0.07 295 51.2%
Konno 2021 -1.24 041 93 -1.07 0.11 92 48.8%
Total (95% CI) 325 387 100.0%

Heterogeneity: Tau? = 0.00; Chi? = 28.60, df = 1 (P < 0.00001); I>=97%
Test for overall effect: Z = 2.75 (P = 0.006)

D A LBPI at 12-week

tanezumab NSAIDS

Kivitz 2013 -1.96 0.08 232 -1.9 0.07 295 50.2%
Konno 2021 -2.2 012 93 -1.85 0.12 92  49.8%
Total (95% CI) 325 387 100.0%

Heterogeneity: Tau? = 0.04; Chi? = 236.53, df = 1 (P < 0.00001); I = 100%
Test for overall effect: Z = 1.41 (P = 0.16)

E ALBPI at 16-week  tanezumab NSAIDS

tudy or Subgrou Mean D Total Mean D Total Weight
Kivitz 2013 -1.58 0.08 232 -1.66 0.07 295 50.1%
Konno 2021 -2.51 0.12 93 -2.29 0.12 92  49.9%
Total (95% ClI) 325 387 100.0%

Heterogeneity: Tau? = 0.04; Chi? = 253.12, df = 1 (P < 0.00001); I? = 100%
Test for overall effect: Z = 0.46 (P = 0.64)

FIGURE 3
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4 Discussion

This review and meta-analysis

comprehensively evaluated the efficacy and safety of tanezumab

present  systematic
versus NSAIDs in the treatment of CLBP. In terms of pain reduction,
tanezumab at the 10 mg dose, demonstrated a significantly greater
reduction in LBPI scores at multiple time points, including the
1-week, 4-week, 8-week, and 12-week follow-ups, compared to
NSAIDs. This suggests that tanezumab may offer superior short-term
pain relief for individuals with CLBP. However, the 5 mg dose of
tanezumab did not consistently show a better reduction in pain
intensity than NSAIDs, with the exception of a slight but statistically
significant improvement at the 8-week timepoint. The functional
improvement, as measured by the RMDQ scores, was also
significantly greater in the 10 mg tanezumab group than the NSAIDs
group at the 2-week and 16-week follow-ups. The 5 mg dose, however,
did not exhibit a significant difference in functional improvement
compared to NSAIDs. In the safety profile, both the 5 mg and 10 mg
doses of tanezumab showed similar rates of AEs to NSAIDs, with no
significant differences in any AEs, serious AEs, or treatment

Frontiers in Neurology

discontinuation due to AEs. However, the 10 mg tanezumab group
had a significantly higher rate of abnormal peripheral sensation than
the NSAIDs group, a known concern with tanezumab treatment. The
response rate analysis revealed that the 10 mg tanezumab group had
a slightly higher but not statistically better incidence of response rate
> 30% and a statistically higher incidence of response rate > 50%
compared to the NSAIDs group, suggesting a greater proportion of
patients achieving meaningful pain relief and functional improvement
with tanezumab.

The findings reveal that tanezumab, particularly at a 10 mg dose,
demonstrated significant superiority over NSAIDs in reducing low
back pain intensity and enhancing physical function. These benefits
were observed across various time points, indicating a sustained
therapeutic effect. However, the 10 mg dose also presented a notable
safety concern, with a significantly higher rate of peripheral sensation
abnormalities compared to NSAIDs. This adverse effect may impact
patient comfort and willingness to continue treatment, underscoring
the importance of a careful risk-benefit assessment for each patient.
On the other hand, the 5 mg dose of tanezumab did not consistently
outperform NSAIDs in reducing pain intensity or improving
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A A LBPI at 1-week tanezumab NSAIDS
Katz 2011

Konno 2021

-242 015 59 -2.14 0.11
-0.31 0.05 93 -0.19 0.05

64  49.0%
92 51.0%

Total (95% CI) 152 156 100.0%
Heterogeneity: Tau? = 0.01; Chi? = 40.99, df = 1 (P < 0.00001); I* = 98%
Test for overall effect: Z = 2.48 (P = 0.01)

B A LBPI at 2-week

tanezumab NSAIDS

Katz 2011 -2.23 0.11 59 -2.39 0.1 64 32.9%
Kivitz 2013 -1.88 0.06 232 -1.7 0.03 295 33.7%
Konno 2021 -0.68 0.07 93 -0.45 0.07 92 33.5%

Total (95% CI) 384 451 100.0%
Heterogeneity: Tau? = 0.02; Chi? = 314.57, df = 2 (P < 0.00001); I* = 99%
Test for overall effect: Z=1.18 (P = 0.24)

Total (95% CI) 384 451 100.0%
Heterogeneity: Tau? = 0.01; Chi? = 143.28, df = 2 (P < 0.00001); I> = 99%
Test for overall effect: Z=10.72 (P < 0.00001)

Total (95% Cl) 384 451 100.0%
Heterogeneity: Tau? = 0.02; Chi? = 277.98, df = 2 (P < 0.00001); I* = 99%
Test for overall effect: Z = 6.95 (P < 0.00001)

E A LBPI at 12-week

tanezumab NSAIDS

Katz 2011 -3.03 0.06 59 -2.91 0.05 64 33.4%
Kivitz 2013 -23 007 232 -19 0.07 295 334%
Konno 2021 -2.47 0.11 93 -1.85 0.12 92 33.2%

Total (95% Cl) 384 451 100.0%
Heterogeneity: Tau? = 0.04; Chi? = 849.15, df = 2 (P < 0.00001); I = 100%
Test for overall effect: Z = 3.16 (P = 0.002)

F ALBPI at 16-week  tanezumab NSAIDS
Kivitz 2013

Konno 2021

-2.07 0.07 232
-2.91 0.1 93

-1.66 0.07 295 50.3%
-2.29 0.12 92 49.7%

Total (95% CI) 325 387 100.0%

Heterogeneity: Tau? = 0.02; Chi? = 135.96, df = 1 (P < 0.00001); I> = 99%
Test for overall effect: Z = 4.90 (P < 0.00001)

FIGURE 4
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Meta-analysis of 10 mg tanezumab versus NSAIDs in A LBPI scores at (A) 1-week, (B) 2-week, (C) 4-week, (D) 8-week, (E) 12-week, and (F) 16-week

functional outcomes. While it showed a statistically significant
improvement at the 8-week mark, the overall results were less
pronounced than those observed with the 10 mg dose. Notably, the
5mg dose did not exhibit a significantly different AEs profile
compared to NSAIDs, suggesting a more favorable safety outcome at
this dosage. The inconsistency in the efficacy of 10 mg tanezumab at
early time points warrants discussion. A significant reduction in LBPI
was evident at 1 week across two trials, but this effect diminished at
2 weeks despite the addition of a third study, despite consistent
efficacy at later time points (4, 8, 12, and 16 weeks). This discrepancy

Frontiers in Neurology

likely arises from the Katz et al. trial (46), which reported an opposing
trend at 2 weeks compared to the other two trials (44, 45). In meta-
analyses with few studies, a single contrasting result can skew the
pooled estimate, particularly given the high heterogeneity. The
reversal may reflect the potential placebo effect, common in early
pain trial (47), the delayed pharmacokinetic action of tanezumab as
an NGF antagonist (37, 46), and the limited number of studies,
leading to unstable conclusions.

Recent systematic reviews and meta-analyses on anti-NGF
antibodies for CLBP consistently report modest to moderate pain
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A ARMQD at 2-week tanezumab NSAIDS

tudy or Subgrou Mean D Total Mean D Total Weight
Katz 2011 -5.43 0.29 59 -3.96 0.29 64 49.7%
Konno 2021 -2.06 0.17 93 -1.2 017 92 50.3%
Total (95% CI) 152 156 100.0%

Heterogeneity: Tau? = 0.18; Chi2 = 110.60, df = 1 (P < 0.00001); I* = 99%
Test for overall effect: Z = 3.81 (P = 0.0001)

B ARMQD at 4-week tanezumab NSAIDS

Study or Subgroup Mean SD otal Mean D al _VWeigh
Katz 2011 -7.08 0.3 59 -4.04 0.31 64 50.0%
Konno 2021 -232 0.2 93 -1.87 0.2 92  50.0%
Total (95% Cl) 152 156 100.0%

Test for overall effect: Z = 1.35 (P = 0.18)

Mean Difference

Heterogeneity: Tau? = 3.35; Chi2 = 1723.62, df = 1 (P < 0.00001); I> = 100%

Mean Difference
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Mean Difference
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Mean Difference
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Mean Difference
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C ARMQD at 8-week  tanezumab NSAIDS

Study or Subgroup Mean SD Total Mean SD Total Weight
Katz 2011 -7.45 0.32 59 -49 0.31 64 50.0%
Konno 2021 -3.22 0.2 93 -2.64 02 92 50.0%
Total (95% CI) 152 156 100.0%

Heterogeneity: Tau? = 1.94; Chi? = 946.09, df = 1 (P < 0.00001); I = 100%
Test for overall effect: Z=1.59 (P = 0.11)

D ARMQD at 16-week tanezumab NSAIDS

-2.55 [-2.66, -2.44] O

-0.58 [-0.64, -0.52] 0

4 2 0 2 4
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Mean Difference
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Mean Difference
IV, Random, 95% CI

Study or Subgroup Mean SD Total Mean SD Total Weight
Kivitz 2013 -3.18 0.26 232 -1.79 0.07 295 50.0%
Konno 2021 -4.39 0.21 93 -1.07 0.11 92 50.0%
Total (95% CI) 325 387 100.0%

Heterogeneity: Tau? = 1.86; Chi? = 4076.70, df = 1 (P < 0.00001); I> = 100%
Test for overall effect: Z = 2.44 (P = 0.01)

E ARMQD at 16-week (Smg) tanezumab NSAIDS

-1.39 [1.42, -1.36]
-3.32[-3.37, -3.27]
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Mean Difference
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Study or Subgroup Mean _SD Total Mean SD Total Weight
Kivitz 2013 -2.37 029 232 -207 026 295 50.2%
Konno 2021 -3.83 0.2 93 -3.81 0.22 92 49.8%
Total (95% Cl) 325 387 100.0%

Heterogeneity: Tau? = 0.04; Chi? = 50.65, df = 1 (P < 0.00001); I? = 98%
Test for overall effect: Z = 1.15 (P = 0.25)

FIGURE 5

NSAIDs in A RMDQ scores at (E) 16-week.
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reduction and functional improvement compared to placebo, with dose-
dependent effects. AE rates are generally comparable to placebo, though
RPOA remains a notable concern (21, 34-37). Our meta-analysis, the
first to compare tanezumab (5 mg and 10 mg) directly with NSAIDs in
CLBP, aligns with these findings, showing that tanezumab 10 mg
significantly reduces pain and improves function compared to NSAIDs,
with higher >50% response rates, while the 5 mg dose offers no clear
advantage. Nonetheless, these favorable findings are restricted by
concerns regarding the drug’s safety profile, particularly at higher doses.
In our study, we found that 5 mg tanezumab had similar safety profile
compared to NSAIDs. As for 10 mg tanezumab, only a higher rate of
abnormal peripheral sensation than NSAIDs was observed. Evidence
indicates that the neurological changes are reversible, mild, and self-
limiting, and there is no evidence suggesting that preexisting
neurological conditions worsen with therapy (26, 37).

The development of tanezumab was significantly impacted by
concerns regarding RPOA identified in patients with OA. Multiple
pooled analyses (31-33) of Phase 3 OA trials have consistently
revealed that adjudicated CJSEs, predominantly RPOA, occurred

Frontiers in Neurology

10

more frequently in tanezumab-treated groups compared to placebo or
NSAIDs, exhibiting a dose-dependent risk. For instance, a secondary
analysis by Miki et al. (33) showed CJSEs exclusively in tanezumab-
treated patients at rates of 3.6% (2.5 mg) and 6.5% (5 mg), with no
events in NSAID or placebo groups. Similarly, Berenbaum et al. (31)
reported CJSE rates of 1.9% (2.5 mg) and 3.2% (5 mg) for tanezumab
versus 0% for placebo. Furthermore, another pooled analysis by
Carrino et al. (32) showed CJSEs in 3.2% of patients receiving
tanezumab 2.5 mg and 6.2% on 5 mg tanezumab, compared to 1.5%
in the NSAID group and 0% in the placebo group. Such severe joint-
related adverse events ultimately led to the eventual discontinuation
of tanezumab’s development for OA.

In this systematic review with meta-analysis, joint-related
complications were specifically scrutinized. Among our three included
RCTs, only one 80-week follow-up trial (44) reported specific joint
safety events in the tanezumab group, with none in the NSAID group.
This trial detailed one RPOA type 1 case (5 mg, both knees), one
subchondral insufficiency fracture (10 mg, left knee), and one RPOA
type 2 case (10 mg, left hip). This RPOA type 2 case notably led to the
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A Any AE tanezumab NSAIDS Odds Ratio Odds Ratio
r re Ev E I i -H % Cl B om, 95% CI
Kivitz 2013 141 232 142 295 56.5% 1.67 [1.18, 2.37] (i
Konno 2021 58 92 62 92  43.5% 0.83[0.45, 1.52] o
Total (95% CI) 324 387 100.0% 1.23 [0.62, 2.44]
Total events 199 204

Heterogeneity: Tau? = 0.18; Chi? = 3.88, df = 1 (P = 0.05); I = 74%

C Treatment discontinuation

tanezumab NSAIDS

Kivitz 2013 11 232 10 295 68.4%
Konno 2021 3 92 4 92 31.6%
Total (95% CI) 324 387 100.0%
Total events 14 14

Heterogeneity: Chi? = 0.52, df = 1 (P = 0.47); 2= 0%
Test for overall effect: Z=0.48 (P = 0.63)
D Abnormal peripheral sensation

Heterogeneity: Chi? = 0.65, df = 1 (P = 0.42); 1= 0%
Test for overall effect: Z=1.49 (P = 0.13)

FIGURE 6
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only total joint replacement reported across these three included
studies of CLBP. While these peripheral joint complications were
observed, RPOA or similar joint destruction in the lumbar spine was
not reported in any included CLBP trial. Compared to the incidence
of joint complications in OA trials (1.9 to 3.6% for 2.5 mg and 3.2 to
6.5% for 5 mg tanezumab), the very rare incidence of RPOA in our
study (0.31% for 5 mg, 0.42% for 10 mg) precluded a meta-analysis on
RPOA in CLBP trials. However, the distinct patterns of RPOA
observed suggest a potential difference in risk profile between OA and
CLBP populations. The RPOA case occurred in a patient with
pre-existing mild osteoarthritis in the affected joint, suggesting
pre-existing joint pathology as a significant risk factor, aligning with
broader OA program observations (44). Thus, given the primary
impact of PROA on peripheral joints (knees and hips) in OA trials and
its rarity in CLBP trials (linked to pre-existing OA), the overall risk-
benefit profile of tanezumab for CLBP appears more acceptable than
for OA. This notable difference might position CLBP as a potentially
safer indication for tanezumab, warranting further investigation into
patient selection and risk stratification.

The cost-effectiveness of tanezumab for CLBP is a critical
consideration. Total costs encompass the drug, administration, and
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monitoring expenses. The annual cost of the drug for the 5 mg dose
ranges from $6,000 to $15,000, while the 10 mg dose spans from $12,000
to $24,000. Administration costs are higher for intravenous (IV)
infusions compared to self-administered subcutaneous (SC) injections,
with monitoring costs also varying: SC injections incur approximately
$442 annually, whereas IV infusions cost around $250 (48). To assess
cost-effectiveness, the Incremental Cost-Effectiveness Ratio (ICER) is
calculated by comparing the additional costs of tanezumab with the
additional quality-adjusted life years (QALYs) gained relative to NSAIDs
(49). Based on cost-effectiveness models presented in existing literature
(48), the ICER for the 5 mg dose ranges from $20,000 to $51,111 per
QALY, and for the 10 mg dose, it ranges from $42,222 to $84,444 per
QALY. It is typically considered cost-effective if the ICER falls below
$50,000 per QALY, which suggests that tanezumab remains cost-effective
at lower price points ($6,000-$12,000 annually) but becomes less cost-
effective as prices exceed $15,000 annually (49). Although tanezumab
offers superior pain relief and functional improvement, especially at the
10 mg dose, along with the advantage of less frequent dosing compared
to daily NSAIDs, its high cost remains a major limitation.

This present study underscores the potential of tanezumab for
managing CLBP, particularly at the 10 mg dose. However, its
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integration into standard clinical practice requires careful
consideration. Clinical development remains suspended due to
safety concerns from larger OA trials, resulting in no established
guidelines. Nonetheless, the findings offer insights into its potential
role. Clinicians should target patients with moderate to severe
CLBP unresponsive to NSAIDs or with contraindications. This
would require screening for pre-existing OA to mitigate the risks of
rare RPOA, alongside vigilant monitoring for peripheral sensation
and other joint-related adverse events. The 5 mg dose, offering a
safety profile comparable to NSAIDs, may suit milder cases or
higher-risk patients but lacks significant efficacy superiority.
Administration via subcutaneous injections every 8 weeks could
enhance adherence over daily NSAID use, though this demands
adequate injection infrastructure and patient education. Cost-
effectiveness poses a significant challenge, and it remains cost-
effective only when prices stay below $15,000 annually. Thus,
clinical adoption depends on balancing its pain relief and functional
benefits against safety and economic constraints, requiring strict
monitoring and alignment with local policies, pending further
long-term data. There are some limitations of the study. While
we included all high-quality trials on this topic, the limited number
of available RCTs may have constrained the breadth of our analysis
and the generalizability of our findings. Second, unavoidable
heterogeneity existed among the included studies regarding patient
demographics, intervention protocols, and follow-up periods,
further compounded by the limited number of studies, resulting in
significant heterogeneity of outcomes. While univariate and
multivariate meta-regression are necessary to thoroughly explore
sources of such heterogeneity, these analyses were precluded by the
constrained number of included studies. Third, the relatively short
duration of follow-up in some studies may have prevented a
comprehensive assessment of long-term efficacy and safety
outcomes. Additionally, only one included study reported the
incidence of RPOA, precluding a meta-analysis on this critical
concern. Last, variations in the primary etiology of CLBP among
different trials made it challenging to determine the most suitable
use for tanezumab. Further research is warranted to elucidate the
effectiveness of tanezumab in treating different causative
pathologies of CLBP.

5 Conclusion

Tanezumab at 10 mg demonstrates better pain relief and
functional improvement for CLBP compared to NSAIDs but comes
with an increased risk of mild peripheral sensation abnormalities. In
contrast, the 5 mg dose shows a comparable safety profile to NSAIDs
but does not provide significant therapeutic advantages. While joint
safety events significantly impacted development of tanezumab for
OA, their rare occurrence in peripheral joints with pre-existing OA
and absence in the lumbar spine within CLBP trials suggests its risk—
benefit profile appears more acceptable in CLBP than in
OA. Clinicians must therefore balance benefits, risks, and cost-
effectiveness when considering tanezumab for CLBP. More high-
quality CLBP
treatment strategies.

research is urgently needed for refined

Frontiers in Neurology

13

10.3389/fneur.2025.1623280

Data availability statement

The original contributions presented in the study are included in
the article/Supplementary material, further inquiries can be directed
to the corresponding author.

Author contributions

DY: Data curation, Visualization, Methodology, Formal analysis,
Software, Writing - original draft. SL: Visualization, Writing - original
draft, Formal analysis, Methodology, Software, Data curation. LP:
Writing - review & editing. PL: Validation, Supervision, Writing -
review & editing, Conceptualization.

Funding

The author(s) declare that no financial support was received for
the research and/or publication of this article.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The reviewer ZD declared a shared affiliation with the authors to
the handling editor at the time of review.

Generative Al statement

The authors declare that no Gen Al was used in the creation of
this manuscript.

Any alternative text (alt text) provided alongside figures in this
article has been generated by Frontiers with the support of artificial
intelligence and reasonable efforts have been made to ensure accuracy,
including review by the authors wherever possible. If you identify any
issues, please contact us.

Publisher’'s note

All claims expressed in this article are solely those of the authors
and do not necessarily represent those of their affiliated organizations,
or those of the publisher, the editors and the reviewers. Any product
that may be evaluated in this article, or claim that may be made by its
manufacturer, is not guaranteed or endorsed by the publisher.

Supplementary material

The Supplementary material for this article can be found online
at: https://www.frontiersin.org/articles/10.3389/fneur.2025.1623280/
full#supplementary-material

frontiersin.org


https://doi.org/10.3389/fneur.2025.1623280
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://www.frontiersin.org/articles/10.3389/fneur.2025.1623280/full#supplementary-material
https://www.frontiersin.org/articles/10.3389/fneur.2025.1623280/full#supplementary-material

Yao et al.

References

1. Balagué F, Mannion AF, Pellisé F, Cedraschi C. Non-specific low back pain. Lancet.
(2012) 379:482-91. doi: 10.1016/s0140-6736(11)60610-7

2. Rhon DI, Fritz JM, Greenlee TA, Dry KE, Mayhew R], Laugesen MC, et al. Move
to health-a holistic approach to the management of chronic low back pain: an
intervention and implementation protocol developed for a pragmatic clinical trial. J
Transl Med. (2021) 19:357. doi: 10.1186/s12967-021-03013-y

3. GBD 2015 Disease and Injury Incidence and Prevalence Collaborators. Global,
regional, and national incidence, prevalence, and years lived with disability for 310
diseases and injuries, 1990-2015: a systematic analysis for the global burden of disease
study 2015. Lancet. (2016) 388:1545-602. doi: 10.1016/s0140-6736(16)31678-6

4. Buchbinder R, van Tulder M, Oberg B, Costa LM, Woolf A, Schoene M,
et al. Low back pain: a call for action. Lancet. (2018) 391:2384-8. doi:
10.1016/s0140-6736(18)30488-4

5. Dionne CE, Dunn KM, Croft PR, Nachemson AL, Buchbinder R, Walker BF et al.
A consensus approach toward the standardization of back pain definitions for use in
prevalence studies. Spine. (2008) 33:95-103. doi: 10.1097/BRS.0b013e31815¢7f94

6. Urits I, Burshtein A, Sharma M, Testa L, Gold PA, Orhurhu V, et al. Low Back pain,
a comprehensive review: pathophysiology, diagnosis, and treatment. Curr Pain Headache
Rep. (2019) 23:23. doi: 10.1007/s11916-019-0757-1

7. Chaparro LE, Furlan AD, Deshpande A, Mailis-Gagnon A, Atlas S, Turk DC.
Opioids compared to placebo or other treatments for chronic low-back pain. Cochrane
Database Syst Rev. (2013) 2013:Cd004959. doi: 10.1002/14651858.CD004959.pub4

8. Ferreira ML, Herbert RD, Ferreira PH, Latimer ], Ostelo RW, Grotle M, et al. The
smallest worthwhile effect of nonsteroidal anti-inflammatory drugs and physiotherapy
for chronic low back pain: a benefit-harm trade-off study. J Clin Epidemiol. (2013)
66:1397-404. doi: 10.1016/j.jclinepi.2013.02.018

9. Machado GC, Abdel-Shaheed C, Underwood M, Day RO. Non-steroidal anti-
inflammatory drugs (NSAIDs) for musculoskeletal pain. BMJ. (2021) 372:n104. doi:
10.1136/bmj.n104

10. Gore M, Tai KS, Sadosky A, Leslie D, Stacey BR. Use and costs of prescription
medications and alternative treatments in patients with osteoarthritis and chronic low
back pain in community-based settings. Pain Pract. (2012) 12:550-60. doi:
10.1111/j.1533-2500.2012.00532.x

11. Barkin RL, Beckerman M, Blum SL, Clark FM, Koh EK, Wu DS. Should
nonsteroidal anti-inflammatory drugs (NSAIDs) be prescribed to the older adult? Drugs
Aging. (2010) 27:775-89. doi: 10.2165/11539430-000000000-00000

12. Bhala N, Emberson J, Merhi A, Abramson S, Arber N, Baron JA, et al. Vascular
and upper gastrointestinal effects of non-steroidal anti-inflammatory drugs: meta-
analyses of individual participant data from randomised trials. Lancet. (2013)
382:769-79. doi: 10.1016/s0140-6736(13)60900-9

13. Denk E, Bennett DL, McMahon SB. Nerve growth factor and pain mechanisms.
Annu Rev Neurosci. (2017) 40:307-25. doi: 10.1146/annurev-neuro-072116-031121

14. Ginty DD, Segal RA. Retrograde neurotrophin signaling: Trk-ing along the axon.
Curr Opin Neurobiol. (2002) 12:268-74. doi: 10.1016/50959-4388(02)00326-4

15. Shinoda M, Asano M, Omagari D, Honda K, Hitomi S, Katagiri A, et al. Nerve
growth factor contribution via transient receptor potential vanilloid 1 to ectopic
orofacial pain. J Neurosci. (2011) 31:7145-55. doi: 10.1523/jneurosci.0481-11.2011

16. Freemont AJ, Watkins A, Le Maitre C, Baird P, Jeziorska M, Knight MT, et al.
Nerve growth factor expression and innervation of the painful intervertebral disc. J
Pathol. (2002) 197:286-92. doi: 10.1002/path.1108

17. Schmelz M, Mantyh P, Malfait AM, Farrar J, Yaksh T, Tive L, et al. Nerve growth
factor antibody for the treatment of osteoarthritis pain and chronic low-back pain:
mechanism of action in the context of efficacy and safety. Pain. (2019) 160:2210-20. doi:
10.1097/j.pain.0000000000001625

18. Kras JV, Kartha S, Winkelstein BA. Intra-articular nerve growth factor regulates
development, but not maintenance, of injury-induced facet joint pain and spinal
neuronal hypersensitivity. ~ Osteoarthr ~ Cartil. ~(2015) 23:1999-2008. doi:
10.1016/j.joca.2015.06.012

19. Obata K, Tsujino H, Yamanaka H, Yi D, Fukuoka T, Hashimoto N, et al. Expression
of neurotrophic factors in the dorsal root ganglion in a rat model of lumbar disc
herniation. Pain. (2002) 99:121-32. doi: 10.1016/s0304-3959(02)00068-4

20. Chang DS, Hsu E, Hottinger DG, Cohen SP. Anti-nerve growth factor in pain
management: current evidence. J Pain Res. (2016) 9:373-83. doi: 10.2147/jpr.S89061

21. Yang S, Huang Y, Ye Z, Li L, Zhang Y. The efficacy of nerve growth factor antibody
for the treatment of osteoarthritis pain and chronic low-Back pain: a meta-analysis.
Front Pharmacol. (2020) 11:817. doi: 10.3389/fphar.2020.00817

22.Cao Z, Zhou ], Long Z, Li Y, Sun J, Luo Y, et al. Targeting nerve growth factor, a
new option for treatment of osteoarthritis: a network meta-analysis of comparative
efficacy and safety with traditional drugs. Aging. (2020) 13:1051-70. doi:
10.18632/aging.202232

23. Miller RE, Malfait AM, Block JA. Current status of nerve growth factor antibodies
for the treatment of osteoarthritis pain. Clin Exp Rheumatol. (2017) 35:85-7.

Frontiers in Neurology

14

10.3389/fneur.2025.1623280

24. Schnitzer TJ, Marks JA. A systematic review of the efficacy and general safety of
antibodies to NGF in the treatment of OA of the hip or knee. Osteoarthr Cartil. (2015)
23:58-S17. doi: 10.1016/j.joca.2014.10.003

25. Hochberg MC, Tive LA, Abramson SB, Vignon E, Verburg KM, West CR, et al.
When is osteonecrosis not osteonecrosis?: adjudication of reported serious adverse joint
events in the Tanezumab clinical development program. Arthritis Rheumatol. (2016)
68:382-91. doi: 10.1002/art.39492

26. Bannwarth B, Kostine M. Nerve growth factor antagonists: is the future of
monoclonal antibodies becoming clearer? Drugs. (2017) 77:1377-87. doi:
10.1007/s40265-017-0781-6

27.Berenbaum F, Blanco FJ, Guermazi A, Miki K, Yamabe T, Viktrup L, et al.
Subcutaneous tanezumab for osteoarthritis of the hip or knee: efficacy and safety results
from a 24-week randomised phase III study with a 24-week follow-up period. Ann
Rheum Dis. (2020) 79:800-10. doi: 10.1136/annrheumdis-2019-216296

28. Birbara C, Dabezies EJ Jr, Burr AM, Fountaine R], Smith MD, Brown MT, et al.
Safety and efficacy of subcutaneous tanezumab in patients with knee or hip
osteoarthritis. J Pain Res. (2018) 11:151-64. doi: 10.2147/jpr.S135257

29. Hochberg MC, Carrino JA, Schnitzer T], Guermazi A, Walsh DA, White A, et al.
Long-term safety and efficacy of subcutaneous tanezumab versus nonsteroidal
antiinflammatory drugs for hip or knee osteoarthritis: a randomized trial. Arthritis
Rheumatol. (2021) 73:1167-77. doi: 10.1002/art.41674

30. Schnitzer TJ, Easton R, Pang S, Levinson DJ, Pixton G, Viktrup L, et al. Effect of
Tanezumab on joint pain, physical function, and patient global assessment of
osteoarthritis among patients with osteoarthritis of the hip or knee: a randomized
clinical trial. JAMA. (2019) 322:37-48. doi: 10.1001/jama.2019.8044

31.Berenbaum F Langford R, Perrot S, Miki K, Blanco FJ, Yamabe T, et al.
Subcutaneous tanezumab for osteoarthritis: is the early improvement in pain and
function meaningful and sustained? Eur ] Pain. (2021) 25:1525-39. doi: 10.1002/ejp.1764

32. Carrino JA, McAlindon TE, Schnitzer T], Guermazi A, Hochberg MC, Conaghan
PG, et al. Characterization of adverse joint outcomes in patients with osteoarthritis
treated with subcutaneous tanezumab. Osteoarthr Cartil. (2023) 31:1612-26. doi:
10.1016/j.joca.2023.08.010

33. Miki K, Ohta M, Abe M, Yoshimatsu H, Fujii K, Ebata N, et al. Efficacy, general
safety, and joint safety of Tanezumab in Japanese patients with osteoarthritis: subgroup
analyses from two randomized, phase 3 studies. Pain Ther. (2022) 11:827-44. doi:
10.1007/s40122-022-00384-y

34.Cao Z, Li Q, Guo J, Li Y, Wu J. Is targeting nerve growth factor antagonist a new
option for pharmacologic treatment of low Back pain? A supplemental network Meta-
analysis of the American College of Physicians Guidelines. Front Pharmacol. (2021)
12:727771. doi: 10.3389/fphar.2021.727771

35. Lian J, Wang ], Li X, Yang S, Li H, Zhong Y, et al. Different dosage regimens of
Tanezumab for the treatment of chronic low Back pain: a meta-analysis of randomized
controlled trials. Clin Neuropharmacol. (2023) 46:6-16. doi:
10.1097/wnf.0000000000000530

36. Tahir S, Sadik O, Ezenwa V, Iguh C, Ravichandran V, Ashraf NN, et al. Various
doses of Tanezumab in the Management of Chronic low Back Pain (CLBP): a pooled
analysis of 4,514 patients. Cureus. (2023) 15:e46790. doi: 10.7759/cureus.46790

37. Patel E, Hess DK, Maher DP. Anti-nerve growth factor antibodies for the treatment
of low back pain. Expert Rev Clin Pharmacol. (2020) 13:631-9. doi:
10.1080/17512433.2020.1772052

38. Ramasamy A, Martin ML, Blum SI, Liedgens H, Argoff C, Freynhagen R, et al.
Assessment of patient-reported outcome instruments to assess chronic low Back pain.
Pain Med. (2017) 18:1098-110. doi: 10.1093/pm/pnw357

39. Stratford PW, Riddle DL. A Roland Morris disability questionnaire target value to
distinguish between functional and dysfunctional states in people with low Back pain.
Physiothe Can. (2016) 68:29-35. doi: 10.3138/ptc.2014-85

40. Sterne JAC, Savovi¢ ], Page MJ, Elbers RG, Blencowe NS, Boutron I, et al. RoB 2:
arevised tool for assessing risk of bias in randomised trials. BMJ. (2019) 366:14898. doi:
10.1136/bm;.14898

41. Markman JD, Schnitzer TJ, Perrot S, Beydoun SR, Ohtori S, Viktrup L, et al.
Clinical meaningfulness of response to Tanezumab in patients with chronic low Back
pain: analysis from a 56-week, randomized, placebo- and tramadol-controlled, phase 3
trial. Pain Ther. (2022) 11:1267-85. doi: 10.1007/s40122-022-00424-7

42. Markman JD, Bolash RB, McAlindon TE, Kivitz AJ, Pombo-Suarez M, Ohtori S,
et al. Tanezumab for chronic low back pain: a randomized, double-blind, placebo- and
active-controlled, phase 3 study of efficacy and safety. Pain. (2020) 161:2068-78. doi:
10.1097/j.pain.0000000000001928

43. Gimbel JS, Kivitz AJ, Bramson C, Nemeth MA, Keller DS, Brown MT, et al. Long-
term safety and effectiveness of tanezumab as treatment for chronic low back pain. Pain.
(2014) 155:1793-801. doi: 10.1016/j.pain.2014.06.004

44. Konno SI, Nikaido T, Markman JD, Ohta M, Machida T, Isogawa N, et al. Tanezumab
for chronic low back pain: a long-term, randomized, celecoxib-controlled Japanese phase III
safety study. Pain Manag. (2022) 12:323-35. doi: 10.2217/pmt-2021-0040

frontiersin.org


https://doi.org/10.3389/fneur.2025.1623280
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/s0140-6736(11)60610-7
https://doi.org/10.1186/s12967-021-03013-y
https://doi.org/10.1016/s0140-6736(16)31678-6
https://doi.org/10.1016/s0140-6736(18)30488-4
https://doi.org/10.1097/BRS.0b013e31815e7f94
https://doi.org/10.1007/s11916-019-0757-1
https://doi.org/10.1002/14651858.CD004959.pub4
https://doi.org/10.1016/j.jclinepi.2013.02.018
https://doi.org/10.1136/bmj.n104
https://doi.org/10.1111/j.1533-2500.2012.00532.x
https://doi.org/10.2165/11539430-000000000-00000
https://doi.org/10.1016/s0140-6736(13)60900-9
https://doi.org/10.1146/annurev-neuro-072116-031121
https://doi.org/10.1016/s0959-4388(02)00326-4
https://doi.org/10.1523/jneurosci.0481-11.2011
https://doi.org/10.1002/path.1108
https://doi.org/10.1097/j.pain.0000000000001625
https://doi.org/10.1016/j.joca.2015.06.012
https://doi.org/10.1016/s0304-3959(02)00068-4
https://doi.org/10.2147/jpr.S89061
https://doi.org/10.3389/fphar.2020.00817
https://doi.org/10.18632/aging.202232
https://doi.org/10.1016/j.joca.2014.10.003
https://doi.org/10.1002/art.39492
https://doi.org/10.1007/s40265-017-0781-6
https://doi.org/10.1136/annrheumdis-2019-216296
https://doi.org/10.2147/jpr.S135257
https://doi.org/10.1002/art.41674
https://doi.org/10.1001/jama.2019.8044
https://doi.org/10.1002/ejp.1764
https://doi.org/10.1016/j.joca.2023.08.010
https://doi.org/10.1007/s40122-022-00384-y
https://doi.org/10.3389/fphar.2021.727771
https://doi.org/10.1097/wnf.0000000000000530
https://doi.org/10.7759/cureus.46790
https://doi.org/10.1080/17512433.2020.1772052
https://doi.org/10.1093/pm/pnw357
https://doi.org/10.3138/ptc.2014-85
https://doi.org/10.1136/bmj.l4898
https://doi.org/10.1007/s40122-022-00424-7
https://doi.org/10.1097/j.pain.0000000000001928
https://doi.org/10.1016/j.pain.2014.06.004
https://doi.org/10.2217/pmt-2021-0040

Yao et al.

45. Kivitz AJ, Gimbel JS, Bramson C, Nemeth MA, Keller DS, Brown MT, et al.
Efficacy and safety of tanezumab versus naproxen in the treatment of chronic low back
pain. Pain. (2013) 154:1009-21. doi: 10.1016/j.pain.2013.03.006

46. Katz N, Borenstein DG, Birbara C, Bramson C, Nemeth MA, Smith MD, et al.
Efficacy and safety of tanezumab in the treatment of chronic low back pain. Pain. (2011)
152:2248-58. doi: 10.1016/j.pain.2011.05.003

47.van Lennep J, Trossél E, Perez R, Otten RHJ, van Middendorp H, Evers AWM, et al.
Placebo effects in low back pain: a systematic review and meta-analysis of the literature.
Eur ] Pain. (2021) 25:1876-97. doi: 10.1002/ejp.1811

Frontiers in Neurology

10.3389/fneur.2025.1623280

48. Losina E, Michl G, Collins JE, Hunter D], Jordan JM, Yelin E, et al. Model-based
evaluation of cost-effectiveness of nerve growth factor inhibitors in knee osteoarthritis:
impact of drug cost, toxicity, and means of administration. Osteoarthr Cartil. (2016)
24:776-85. doi: 10.1016/j.joca.2015.12.011

49. Thokala P, Ochalek J, Leech AA, Tong T. Cost-effectiveness thresholds: the past, the
present and the future. Pharmaco Econ. (2018) 36:509-22. doi: 10.1007/s40273-017-0606-1

50. Moher D, Liberati A, Tetzlaff ], Altman DG. Preferred reporting items for
systematic reviews and meta-analyses: the PRISMA statement. BMJ. (2009) 339:b2535.
doi: 10.1136/bm;j.b2535

15 frontiersin.org


https://doi.org/10.3389/fneur.2025.1623280
https://www.frontiersin.org/journals/neurology
https://www.frontiersin.org
https://doi.org/10.1016/j.pain.2013.03.006
https://doi.org/10.1016/j.pain.2011.05.003
https://doi.org/10.1002/ejp.1811
https://doi.org/10.1016/j.joca.2015.12.011
https://doi.org/10.1007/s40273-017-0606-1
https://doi.org/10.1136/bmj.b2535

	Comparison of tanezumab and non-steroidal anti-inflammatory drugs in efficacy and safety for chronic low back pain: a systematic review and meta-analysis of randomized controlled trials
	1 Introduction
	2 Methods
	2.1 Study design and ethical framework
	2.2 Focused question
	2.3 Search strategy
	2.4 Selection criteria
	2.5 Data extraction
	2.6 Quality assessment
	2.7 Data synthesis and analysis

	3 Results
	3.1 Search results and study characteristics
	3.2 Risk of bias in included studies
	3.3 Low back pain intensity (LBPI)
	3.4 Roland–Morris disability questionnaire (RMDQ)
	3.5 Adverse events (AEs)
	3.6 Response rates

	4 Discussion
	5 Conclusion

	References

