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KEY POINTS

e The prevalence of chronic low back pain (CLBP) is increasing. Treatment for the disorder
is effective in less than 50% of patients after 1 year.

e The safety and efficacy of new treatments for CLBP over the previous 3-year period are
evaluated and described in detail in this review.

e This investigation identified new treatments for CLBP, including chemonucleolysis (using
collagenase, chondroitinase ABC, matrix metalloproteinases, and ethanol gel), platelet-
rich plasma injections, artemin, tanezumab, and stem cells.

e Further research and innovation are needed to implement these methods into practice
and assess clinical significance. Current evidence suggests promising new agents for
the treatment of CLBP.

INTRODUCTION

With our aging, overweight, and overworked population, chronic low back pain (CLBP)
will continue to be one of the most common chief complaints that results in a patient
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visiting a pain physician. In this regard, its prevalence has increased from 3.9% in 1992
to 10.2% in 2006." With more diagnostic tests and therapeutic interventions available,
the total cost related to CLBP in the United States is now greater than $100 billion per
year.? Workers’ compensation expenditure for musculoskeletal disease, mainly low
back pain, is greater than $20 billion per year on its own.? The cost is also increasing
for employers; an estimated 101.8 million days of work are lost each year secondary to
low back pain.® This results in decreased productivity and lost wages. By the time an
employee has been out of work for 6 months, the likelihood of him or her ever returning
to work is 50%. Nevertheless, the prognosis for CLBP is promising. Costa and col-
leagues* found that 47% of patients with CLBP had recovered by 12 months. There-
fore, it is prudent that these patients receive appropriate and efficacious treatment
early. Pain physicians play a large part in propelling patients to go back to work,
live an active lifestyle, carry out activities of daily living, and improve psychological
well-being. This review article aims to discuss new approaches and treatment options
on the horizon for the treatment of CLBP.

Anatomy and Pathophysiology

There are numerous causes of CLBP, with the most recognized being degeneration
and herniation of intervertebral discs (IVDs). Each IVD is composed of a nucleus pul-
posus (NP) surrounded by an annulus fibrosus (AF). The NP is a gelatinous inner core
composed of type Il collagen, proteoglycans, and noncollagenous proteins.® Glycos-
aminoglycans and hyaluronic acid chains are linked to the proteoglycans. The NP acts
as a “shock absorber.” It transmits radial pressure onto the vertebral endplates to
reduce internal friction.® The AF has fibroblasts that synthesize types | and Il collagen
into circumferential rings. This orientation gives it the ability to provide tensile strength
and resist anterior and posterior sliding of vertebral bodies.® Between the vertebral
body and the IVD is a thin layer of hyaline cartilage. Also known as the endplate, its
function is to distribute intradiscal pressures onto adjacent vertebrae to prevent the
NP from bulging into underlying trabecular bone.”

In a normal IVD, the synthesis and degradation of tissues are balanced. However,
when nutrient supply decreases and/or cellular demand increases, degradation pre-
dominates and the disc loses its biomechanical function.®° IVDs are predominantly
avascular.’® Consequently, nutrient supply becomes an issue. The AF receives nutri-
ents from nearby capillaries. Inner disc cells rely on nutrient diffusion from capillaries
off vertebral bodies that terminate near the endplates.”” During times of high disc
degeneration, growth factors and cytokines are expressed.'? This increases glucose
consumption and lactic acid production. Nutrient demand increases, which a cell may
not be able to keep up with, resulting in more disc degeneration.’® As the balance is
further skewed, proteoglycans and glycosaminoglycans are lost and type Il collagen
denatures.’ The discs dehydrate and are more likely to herniate.'® Furthermore, a
decrease in disc height increases loading on nearby joints, resulting in osteoarthritic
changes and thickening of the ligamentum flavum. %17

CURRENT TREATMENTS

In 2007, the American College of Physicians and the American Pain Society formu-
lated joint clinical practice guidelines for the diagnosis and treatment of low back
pain. Conservative nonpharmacologic treatment includes physical therapy, acupunc-
ture, chiropractic manipulations, yoga, Tai Chi, cognitive behavioral therapy, and
meditation.”® Conservative pharmacologic treatment includes acetaminophen,
nonsteroidal antiinflammatory drugs, muscle relaxants, opioids, tramadol, and
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