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 Chronic Low Back Pain (CLBP) is defined as chronic pain syndrome in 

the lower back region lasting for at least 12 weeks. It is reported that the 

concentration of nerve growth factor (NGF) is elevated in patients who 

are in chronic pain state. NGF may regulate pain through nociceptor 

sensitization. Recent trials suggest promising results about anti-NGF as 

CLBP therapy. This study aims to review the possibility of anti-NGF 

antibody as a therapy of CLBP. The authors searched articles from 

Pubmed literature database with keywords of “treatment”, “nerve growth 

factor”, “anti-NGF antibody”, and “chronic low back pain”. Keywords 

were then combined using OR and AND with Boolean logic to find the 

specific articles. Articles were then gathered and selected based on the 

inclusion and exclusion criterias. The efficacy observed in some clinical 

trials of anti-NGF shows that NGF plays a role in certain types of CLBP. 

NGF is released by immune cells as part of the inflammatory response 

following peripheral nerve injury. Although the role of anti-NGF in 

chronic pain signaling is not clearly defined, NGF is believed play a role 

in chronic pain by promoting neuronal sensitization and by driving local 

neuronal sprouting at sites of inflammation and possibly within the central 

nervous system. Therefore, the anti-NGF antibody has the potential to 

become CLBP therapy. 

 

 

 

   

 

This work is licensed under a Creative Commons Attribution Non-Commercial 4.0 

International License. 

 

 

1. INTRODUCTION 

Low back pain (LBP) is the most common musculoskeletal condition affecting adult population, with a 

prevalence of up to 84% [1]. LBP rose to become one of the biggest burdens in the world during the middle 

of the last century. Chronic LBP (CLBP) is a chronic pain syndrome in the lower back region that lasts for 

at least 12 weeks [2]. Statistically, more than two-thirds of adults have been affected by LBP during their 

lifetime, and in some cases, they can progress to a chronic state. This results in high morbidity, disability, 

and productivity reduction [3]. The prevalence of CLBP in French healthcare workers is approximately 

between 15 to 45% [4], while the point prevalence of CLBP in US adults aged 20-69 years old is 13.1% [5]. 

Therapeutic approaches for CLBP are aimed at pain remission [6]. A multidisciplinary approach, fusing 

both nonpharmacologic and pharmacologic interventions, is recommended for many chronic pain 
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conditions [7]. For nearly two decades, the growing investigation on nerve growth factor (NGF) and its 

relevant molecular targets has provided a completely original model of disease therapeutics, especially for 

the treatment of chronic pain [8]. NGF may regulate pain through nociceptor sensitization [9]. Clinically, 

the concentration of NGF is elevated in patients with chronic pain states (e.g., osteoarthritis, chronic 

headaches, pancreatitis, cancerous pain, diabetic neuropathy, etc.) [8]. In rodents, pain-related behaviors 

disappeared after using NGF antagonists, which provided a rationale for using NGF-Abs to achieve 

significant relief of chronic pain [10]. Furthermore, hyperalgesia and pain were reduced by using anti-NGF 

antibodies, which can inhibit NGF activities [6]. Fasinumab, fulnarumab, and tanezumab are three NGF-

Abs that are already undergoing clinical trials [11]. Recent clinical studies presented promising outcomes 

for anti-NGF in the treatment of CLBP in human beings [12], [13], [14], [6]. Therefore, this literature 

review has the objective to discuss anti-NGF antibodies as chronic low back pain therapy. 

 

2. METHODS 

The author obtained articles from Pubmed literature database. The keywords used are “treatment”, “nerve 

growth factor”, “anti-NGF antibody”, and “chronic low back pain” in the title or title/abstract section. 

Keywords were combined using OR and AND with Boolean logic to found the specific articles. The 

inclusion criteria that were used are articles that were written in English and published within 15 years. 

Exclusion criteria are articles that had a conflict of interests. Based on that criteria, four articles were used 

as primary references for this literature review. 

 

3. RESULTS AND DISCUSSION 

 

3.1 Definition of Chronic Low Back Pain  

Low Back Pain (LBP) is pain, muscle tension or stiffness localized below the costal margin and above the 

inferior gluteal folds, with or without leg pain (sciatica) [15] and is defined as chronic (CLBP) when it lasts 

for at least 12 weeks [2]. Non-specific LBP is a symptom that has an unknown cause. Mechanical factors 

have long been thought to have a causal role in LBP [1]. However, several systematic reviews using 

Bradford-Hill causation criteria concluded that it was unlikely that occupational sitting [16], awkward 

postures [17], standing and walking [18], pushing or pulling [19], bending and twisting [20], lifting [21], or 

carrying [22] were independently an etiology of LBP in the populations of workers studied. 

 

3.2 Risk Factors of Chronic Low Back Pain 

Findings from a meta-analysis that included cross-sectional and longitudinal studies show that people who 

are overweight or obese have a higher risk of developing CLBP [23]. Research evidence to suggest that 

disuse and physical deconditioning are directly associated with CLBP in either a causal or consequential 

manner is rare [24]. Cohort studies reveal a slight association between back pain and smoking status (OR 

for the increased incidence of LBP in smokers is about 1.3; 1.11-1.55) [25]; however, the underlying 

mechanism remains unclear. Furthermore, genetic factors also become one of the risk factors. [26] stated 

that LBP and disc degeneration have a genetic predisposition. 

 

3.3 Anti-NGF Antibody as CLBP Therapy 

The nerve growth factor is released by immune cells as part of the inflammatory response after peripheral 

injury. Nonimmune cells, such as endothelial, pericytes, chondrocytes, and synoviocytes, are possible 

sources of NGF in some conditions [27]. Although the role of NGF in chronic pain signaling is not clearly 

understood, it is believed that it contributes to chronic pain by promoting neuronal sensitization (increased 

nervous system excitability) and by driving local neuronal sprouting at sites of inflammation and possibly 

within the central nervous system [8]. Sensitization is a critical process in many chronic pain conditions that 

https://www.teikyomedicaljournal.com/
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are characterized by exaggerated responses to harmless or mild noxious stimuli (allodynia and hyperalgesia) 

[28]. Peripheral sensitization manifests as hyperexcitability of a wide dynamic range of nociceptors due to 

inflammatory mediators that promote depolarization of the nociceptor [15]. Central sensitization can result 

from continuous nociceptive input that manifests as hyperexcitability of wide dynamic range neurons in the 

dorsal horn [29]. Neuropathic component of CLBP can result from mechanical compression of the nerve 

root due to bulging or herniated disc, ligament, or bone spur; irritation of the nerve root by nearby 

inflammation or degenerative material from a nearby disc or joint; and lesions on invasive nociceptive 

sprouts within a degenerated joint or disc [30]. The nociceptive component can arise from persistent 

nociceptor activation and/or sensitization in response to inflammatory processes. This nociceptive signaling 

can lead to central sensitization in the dorsal horn. Sensitization is believed to play a role in some forms of 

CLBP, although the exact contribution of sensitization (and NGF) to the overall pain state is not delineated 

[11]. In contrast to healthy intervertebral discs, media obtained from cultured painful degenerating discs 

contain increased amounts of proinflammatory nociceptive mediators (including NGF) and can induce 

neurite growth in CGRP+ neurons in vitro that is blockade by anti-NGF. Then, specimens of painful 

degenerating discs exhibit growth of NGF-expressing blood vessels into the ordinarily avascular discs 

accompanied by the growth of adjacent nerves expressing TrkA [31]. This shows that NGF can induce 

neuronal growth into the intervertebral disc, usually poorly innervated but can become densely innervated 

on degeneration [32]. 

 

The efficacy observed in some clinical trials of anti-NGF shows that NGF plays a role in certain types of 

CLBP. Tanezumab is shown to be effective in two phase 2 placebo-controlled trials of patients with 

nociceptive CLBP that is still on-going, which also included the use of oral naproxen (500mg twice daily) 

as an active comparator [6]. A single dose IV of 200 µg/kg tanezumab improved pain (measured using 

Lower Back Pain Intensity Scale) and function (Roland Morris Disability Questionnaire) scores at week six 

compared with placebo and with naproxen significantly [13]. Therefore, in a subsequent study, multiple 

doses IV of tanezumab (10 or 20mg administered at baseline and week 8) significantly improved pain, 

function, and patient global disease assessment at 16-weeks compared to placebo and naproxen group; no 

significant differences statistically between naproxen and 5mg tanezumab were observed [6]. In contrast to 

tanezumab, fulnarumab administered subcutaneously (1, 3, or 10 mg every four weeks, or a 6mg loading 

dose followed by 3 mg every four weeks) provided no significant efficacy over placebo in terms of pain 

severity or function (Oswestry Disability Index) after 12 weeks of treatment in a single small phase 2 trial 

of CLBP patients. However, it should be noted that there was a strong placebo effect observed in this trial, 

maybe because patients were permitted to continue adjunctive therapy such as NSAIDs and/or opioids [33]. 

 

4. CONCLUSION 

Anti-NGF antibody is a potential candidate as a therapy for CLBP. Findings from many studies demonstrate 

NGF has a pronociceptive effect that stimulates neuronal sensitization (both peripheral and central) and 

stimulates local neurite growth at sites of inflammation and probably the central nervous system. Some 

initial studies demonstrate the efficacy of anti-NGF in CLBP patients. 

 

5. SUGGESTION 

Additional studies in animal models should be established to note the safety, efficacy, and adverse effects of 

anti-NGF, followed by studies in a human model. 

 

6. REFERENCES 

[1] Balagué F, Mannion AF, Pellisé F, Cedraschi C. Non-specific low back pain. Lancet. 

2012;379(9814):482-91. 



Wicaksana, et.al, 2021                                                                                                   Teikyo Medical Journal 

 

2356 
 

[2] Queiroz F, Cerci R, Dias JM, Pereira LM, Obara K, Mazuquin BF, Carregaro RL. Pilates versus 

general exercise effectiveness on pain and functionality in non-specific chronic low back pain subjects. J 

Bodyw Mov Ther. 2015;19(4):636–45. 

 

[3] Gore M, Sadosky A, Stacey BR, Tai K, Leslie D. The Burden of Chronic Low Back Pain: clinical 

comorbidities, treatment patterns, and health care costs in usual care settings. Spine. 2012;37(11):668–77 

 

[4] Cougot B, Petit A, Paget C, Roedlich C, Fouquet M, Menu P, Geraut C. Chronic low back pain 

among French healthcare workers and prognostic factors of return to work (RTW): a non-randomized 

controlled trial. Journal of Occupational Medicine and Toxicology. 2015;10(40):1-15. 

 

[5] Shmagel A, Foley R, Ibrahim H. Chronic low back pain in US adults. Arthritis Care & Research. 

2010;1-24. 

 

[6] Kivitz AJ, Gimbel JS, Bramson C, Anne M, Keller DS, Brown MT, Verburg, KM. Efficacy and 

safety of tanezumab versus naproxen in the treatment of chronic low back pain. Pain. 2013;154(7):1009–21.  

 

[7] Stanos S, Brodsky M, Argoff C, Clauw DJ, Arcy D, Donevan S, Mccarberg B. Rethinking chronic 

pain in a primary care setting. Postgrad Med. 2016;128(5):502-15. 

 

[8] Chang DS, Hsu E, Hottinger DG, Cohen SP. Anti-nerve growth factor in pain management : current 

evidence. J Pain Res. 2016;9:373–83. 

 

[9] Lin C, Heron P, Hamann SR, Smith GM. Functional distinction between ngf-mediated plasticity 

and regeneration of nociceptive axons within the spinal. Neuroscience. 2014;272: 76–87. 

 

[10] Wild KD, Bian D, Zhu D, Davis J, Bannon AW, Zhang TJ, Louis J. Antibodies to Nerve Growth 

Factor Reverse Established Tactile Allodynia in Rodent Models of Neuropathic Pain without Tolerance. J 

Pharmacol Exp Ther. 2007;322(1):282–87.  

 

[11] Schmelz M, Mantyh P, Malfait A, Farrar J, Yaksh T, Tive L, Viktrup L. 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. 

 

[12] Balanescu AR, Feist E, Wolfram G. Efficacy and safety of tanezumab added on to diclofenac 

sustained release in patients with knee or hip osteoarthritis: a parallel-group, multicentre phase III 

randomised clinical trial. Ann Rheum Dis. 2013;73(9):1665-72. 

 

[13] Katz N, Borenstein DG, Birbara C, Bramson C, Anne M, Smith MD, Brown, MT. Efficacy and 

safety of tanezumab in the treatment of chronic low back pain. Pain. 2011;152(10): 2248–58.  

 

[14] Brown MT, Murphy FT, Radin DM, Davignon I, Smith MD, West CR. Tanezumab Reduces 

Osteoarthritic Hip Pain. Arthritis Rheum. 2013;65(7):1795–1803.  

 

[15] Chou R. Interventional therapies, surgery, and interdisciplinary rehabilitation for low back pain: an 

evidence-based clinical practice guideline from the American Pain Society. Spine. 2010;34(10):1066–77. 

 

https://www.teikyomedicaljournal.com/


   ISSN: 03875547 

Volume 44, Issue 06, December, 2021 

  

2357 
 

[16] Roffey DM, Wai EK, Bishop P. Causal assessment of occupational sitting and low back pain: 

results of a systematic review. The Spine Journal. 2010;10(3):252–61.  

 

[17] Roffey DM, Wai EK, Bishop P, Kwon BK, Dagenais S. Causal assessment of awkward 

occupational postures and low back pain: results of a systematic review. The Spine Journal. 2010;10(1):89–

99.  

 

[18] Roffey DM, Wai EK, Bishop P, Kwon BK, Dagenais S. Causal assessment of occupational pushing 

or pulling and low back pain: results of a systematic review. The Spine Journal. 2010;10(6):544–53.  

 

[19] Roffey DM, Wai EK, Bishop P, Kwon BK, Dagenais S. Causal assessment of occupational 

standing or walking and low back pain: results of a systematic review. The Spine Journal. 2010;10(3): 262–

272.  

 

[20] Wai EK, Roffey DM, Bishop P, Kwon BK, Dagenais S. Causal assessment of occupational bending 

or twisting and low back pain: results of a systematic review. The Spine Journal. 2010;10(1):76–88.  

 

[21] Wai EK, Roffey DM, Bishop P, Kwon BK, Dagenais S. Causal assessment of occupational carrying 

and low back pain: results of a systematic review. The Spine Journal. 2010;10(7): 628–38.  

 

[22] Wai EK, Roffey DM, Bishop P, Kwon BK, Dagenais S. Causal assessment of occupational lifting 

and low back pain : results of a systematic review. The Spine Journal. 2010;10(6): 554–66.  

 

[23] Solovieva S, Viikari-juntura E, Shiri R, Karppinen J. Meta- and Pooled Analyses The Association 

Between Obesity and Low Back Pain: A Meta-Analysis. AJM. 2010;171(2): 135–54.  

 

[24] Verbunt JA, Smeets RJ, Wittink HM. Cause or effect? Deconditioning and chronic low back pain. 

Pain. 2010;149(3):428–30.  

 

[25] Shiri R, Karppinen J, Leino-arjas P, Solovieva S. The Association between Smoking and Low Back 

Pain: A Meta-analysis. AJM. 2010;123(1):87.e7-e35.  

 

[26] Kalichman L, Hunter DJ. The genetics of intervertebral disc degeneration. Associated genes. Joint 

Bone Spine. 2008;75:388-96.  

 

[27] Chartier SR, Mitchell SAT, Majuta LA, Mantyh PW. Immunohistochemical localization of nerve 

growth factor, tropomyosin receptor kinase A, and p75 in the bone and articular cartilage of the mouse 

femur. Mol Pain. 2017;13:1–11.  

 

[28] Scholz J. Mechanisms of chronic pain. Molecular Pain. 2014;10(1):O15.  

 

[29] Woller SA, Eddinger KA, Corr M, Yaksh TL, Jolla L. An Overview of Pathways Encoding 

Nociception, Clin Exp Rheumatol. 2019;35(107):40–46. 

 

[30] Baron R, Binder A, Attal N, Casale R, Dickenson AH, Treede R. Neuropathic low back pain in 

clinical practice. Eur J Pain. 2016;20:861–73.  

 



Wicaksana, et.al, 2021                                                                                                   Teikyo Medical Journal 

 

2358 
 

[31] Krock E, Rosenzweig DH, Jarzem P, Stone LS, Weber MH, Ouellet JA. Painful, degenerating 

intervertebral discs up-regulate neurite sprouting and CGRP through nociceptive factors. J Cell Mol Med. 

2014;18(6): 1213–25. 

 

[32] Valle ME, Calavia MG, Garcı O, Lo A. Intervertenral disc, senosry nerves and neurotrophins: who 

is who in discogenic pain. Journal of anatomy. 2010;217:1–15.  

 

[33] Sanga P, Katz N, Polverejan E, Wang S, Kelly KM, Haeussler J, Efficacy, safety, and tolerability of 

fulranumab, an anti-nerve growth factor antibody, in the treatment of patients with moderate to severe 

osteoarthritis pain. Pain. 2013:154(10):1910–19. 

https://www.teikyomedicaljournal.com/

