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KEY POINTS
 Chronic pain affects more than 100 million Americans at a cost of greater than $635 billion
a year. On an individual level, it is often accompanied by mood, sleep, and metabolic
dysfunction, which require an integrative approach to fully grasp the patient burden as
well as collaborate on a person-centered approach to care.
 Pain care over the last several decades has been largely centered on an acute care model,
which has increased diagnostic-, procedural-, and analgesic-based approaches, which
has not provided any population level improvement in pain or disability.
 An integrative approach, including offerings such as patient education, acupuncture,
mind-body approaches such as yoga and mindfulness as well as lifestyle optimization using diet and exercise has increasing evidence for reducing pain and disability in several
common pain scenarios.
 Recent guidelines, including the American College of Physicians Guidelines for low back
pain, endorse the incorporation of nonpharmacologic approaches in the comprehensive
management of pain.

INTRODUCTION
Definition and Overview

Integrative pain management is a person-centered model of pain care based on the
principles and practices of integrative medicine, including a focus on the restoration
of function, health, and wellness.1 This model is guided by evidence and shared decision making between practitioner and patient to use individualized therapeutic options. These options may include a spectrum of biological, interventional, and
lifestyle approaches guided by health care professionals with a goal of not only
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reducing pain but also improving function, quality of life, and self-care. Based on
existing practice patterns, integrative pain management attempts to enhance current
treatment models by incorporating options, such as nutritional, behavioral, spiritual,
and self-management approaches, which are not typically optimized in routine care.
The following article focuses on these areas of enhancement.
The Epidemiology of Chronic Pain

Chronic pain is one of the most common conditions encountered by humans worldwide, affecting 20% of the world’s population.2 For many reasons, including an aging
population and increases in chronic disease, the prevalence of chronic pain seems to
be increasing worldwide. Importantly, chronic pain can occur at any age. It is
estimated that 25% to 46% of children and young adults experience chronic pain,
most commonly with recurrent headache, and abdominal or musculoskeletal
pain.3,4 Likewise, studies examining end-of-life care of hospitalized patients have
noted that the majority suffer from moderate to severe pain.5
In the United States, the most recent estimate of pain and its cost was published in
the Institute of Medicine 2011 report, Relieving Pain in America, and placed the
number of adults living with chronic pain between 100 and 116 million.6 This report
also estimated the yearly cost of care for those with pain at $560 to $635 billion.
When pain was compared with other common conditions, it exceeded the costs
associated with cardiovascular disease, diabetes, and cancer combined (Fig. 1).7
Burden of Pain and Relevance to Primary Care

In addition to an extreme cost to society, chronic pain places a multifactorial burden
on those affected that may often be overlooked. In this scenario, it is vital for primary
care clinicians to evaluate the functional, metabolic, and psychological limitations that
may emerge in association with pain.

Fig. 1. Cost of chronic conditions, United States. ACS, American Cancer Society. Cancer Facts
and Figures 2010; ADA, American Diabetes Association. Economic costs of diabetes in the
United States in 2007. Diabetes Care 2008; AHA, American Heart Association figure calculated on Agency for Healthcare Research and Quality. Medical Expenditure Panel Survey
2007; IOM, Institute of Medicine, Relieving Pain in America: A Blueprint for Transforming
Prevention, Care, Education, and Research. 2011. (Data from Georgi K. Calculating the
cost of pain. Chronic Pain Perspect 2011;12:F2.)

Integrative Pain Management

Functional Limitation and Distress

Low back pain is a classic example of such a condition. Low back pain is extremely
common in that more than 80% of adults in the United States will experience it at
some point during their lifetime.8 However, as low back pain becomes chronic, several
additional sequelae often emerge. These sequelae include being 3 times as likely to
have limited functional ability and 4 times as likely to suffer psychological distress
as those without low back pain.9 Chronic low back pain is also associated with brain
atrophy, with one study noting a 5% to 11% loss in gray matter volume versus controls. This level of decrease is equivalent to the gray matter volume loss from 10 to
20 years of normal aging.10
Obesity-Related Pain

Obesity-related pain is a conceptual framework to describe pain and related disability
in individuals with obesity and metabolic dysregulation.11,12 Changes in function,
mood, and the brain may in part explain the metabolic ramifications of chronic pain.
Stone and Broderick13 noted in their study of greater than one million Americans a
direct correlation between body mass index (BMI) and pain (Fig. 2). This association
appeared to be heightened in women as well as with increasing age and level of
obesity. Specific to low back pain, elevated BMI and fat mass have been positively
associated with low back pain episodes, intensity, and level of disability.14
In addition to the factors above, this association may also be explained by changes
in diet and inflammatory status. In a controlled study, chronic low back pain compared
with healthy controls was associated with dietary shifts, including decreased satiety
with foods containing sugar and fat with a higher likelihood for overconsumption.15
These dietary shifts is postulated to be related to alterations in brain circuitry in areas
related to pain and satiety. In addition, Briggs and colleagues16 examined the relationship of C-reactive protein (CRP) and obesity on the prevalence and the odds of reporting low back pain. Participants with elevated CRP had 1.74 greater odds of reporting
low back pain. Those who were obese with elevated CRP had 2.87 greater odds of
reporting low back pain. Both obesity and higher CRP levels were independently associated with greater pain interference.17

Fig. 2. Odds ratios for pain based on BMI classifications by gender and age groups. BMI classifications: low through normal, less than 25 kg/m2; overweight 5 25 kg/m2 to less than
30 kg/m2; obese I 5 30 to less than 35 kg/m2; obese II 5 35 to less than 40 kg/m2; obese
III, 40 kg/m2. Based on a survey of greater than 1 million Americans. (From Bonakdar
RA. Targeting systemic inflammation in patients with obesity-related pain: obesity-related
pain: time for a new approach that targets systemic inflammation. J Fam Pract 2013;62(9
Suppl CHPP):S23; with permission.)
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Prevalence of Integrative Therapy Use

Pain is the most common reason medical care is sought as well as the most common
reason for seeking integrative treatments.18 Based on the 2012 National Health Interview Survey (NHIS), back pain, neck pain, joint pain, arthritis, gout, and fibromyalgia
were among the top conditions for which integrative approaches were used
(Fig. 3).19 In adults specifically with a musculoskeletal pain disorder, more than
40% had used an integrative approach as compared with 24% of those without
pain.19 Certain therapies appear to have especially high utilization in this population.
For example, adults with musculoskeletal pain were 2 to 3 times more likely to use dietary supplements and practitioner-based approaches (eg, acupuncture, manipulation) than those without (Fig. 4).
Rationale for Integrative Therapies

There have been numerous studies on the reasons patients use integrative therapies for
managing their pain. First and foremost is the potential pain relief derived from these
therapies. The 2012 NHIS analysis of those with back pain found that 58.1% perceived
“a great deal of benefit” from these therapies.20 Utilization also appears to increase with
higher pain severity or concomitant use of conventional therapies. In a survey of primary
care pain patients using opioids, respondents who used integrative therapies noted
higher pain severity than nonutilizers. Eighty-one percent of utilizers noted that use of
integrative therapies was helpful.21 In addition to pain relief, the use of many integrative
therapies has been found to improve function and quality of life.22
More discretely, Hsu and colleagues23 surveyed those with back pain who had
participated in integrative therapy trials to determine potential positive outcomes
not captured by standard outcome measures. They found themes including increased
hope, ability to relax, and body awareness; improvement in physical conditions unrelated to back pain; and increased ability to cope with back pain.
Overview of Chronic Pain Causes

Chronic pain can occur across a spectrum of causes. Chronic pain can be categorized
based on areas of potential disruption, including nociceptive, neuropathic, or central

Fig. 3. Diseases/conditions for which complementary health approaches are most frequently
used among adults—2012. (From NIH. National Center for Complementary and Integrative
Health. Use of complementary and integrative health approaches in the United States, 2012.
Available at: https://nccih.nih.gov/about/strategic-plans/2016/use-complementary-integrativehealth-approaches-2012. Accessed December 12, 2016; with permission.)
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Fig. 4. Ten most common complementary health approaches among adults—2012. aDietary
supplements other than vitamins and minerals. (From NIH. National Center for Complementary and Integrative Health. Use of complementary and integrative health approaches in the
United States, 2012. Available at: https://nccih.nih.gov/about/strategic-plans/2016/usecomplementary-integrative-health-approaches-2012. Accessed December 12, 2016; with
permission.)

causes (Fig. 5). This article focuses on several conditions that occur across this spectrum, including low back pain, neck pain, and central pain states (CPS). Importantly,
pain conditions can occur in a continuum such that an initial mechanical low back
pain episode (nociceptive) can evolve into sciatica (neuropathic) and potentially
extend to a nonlocalized myofascial pain with comorbidities (central). It is thus imperative at all stages of evaluation for primary care clinicians to be aware of the evolution
of symptoms, especially behavioral and functional disruption, which requires more
comprehensive treatment options to reduce disability.

Fig. 5. Categorization of pain mechanisms. AKA, also known as. (Data from Phillips K, Clauw
DJ. Central pain mechanisms in chronic pain states—maybe it is all in their head. Best Pract
Res Clin Rheumatol 2011;25(2):141–54.)
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Summary

When assessing pain, it is important to understand the physical and functional limitations that may be imposed. Equally paramount is appreciating and approaching the
profound social, psychological, neurologic, and metabolic shifts that occur. This understanding as well as incorporating proper diet, activity, behavioral support, and patient activation as key components of treatment is essential in improving quality of life
in those with pain.
LOW BACK PAIN
Pathophysiology

Although low back pain can be categorized by many potential causes, including mechanical, inflammatory, neoplastic, and vascular, more than 85% of cases are
nonspecific, that is, no specific underlying cause can be identified.24
Evaluation

Although most cases of low back pain will be nonspecific, an important role of the
evaluating clinician is to rule out organic causes such as progressive neurologic
impairment or infection (red flags) as well as behavioral and functional factors (yellow
flags) that can limit recovery and require additional support and treatment. Predictors
of disabling chronic low back pain are listed in Box 1. These predictors present an
important opportunity for primary care clinicians to intervene with several lifestyle
and behavioral factors to optimize outcomes. Interestingly, variables such as baseline
pain and presence of radiculopathy were less useful for predicting worse outcomes.25
In addition to conventional history and physical examination, evaluation should
include a biopsychosocial history, which inquires about work, home, social, spiritual,
and behavioral status. This discussion can often uncover factors that are contributing
to pain persistence or exacerbation. In many cases, patients may not recognize the
connection and can benefit from motivational interviewing and coping techniques to
enhance their recovery. In addition, there are several questionnaires, such as the Keele
STarT Back Screening Tool (see Resources), which can identify those at high risk for
worsening or chronic low back pain. Inclusion of this questionnaire as part of stratified
primary care management for low back pain has been validated in reducing patient
disability and time off work by half, without increasing health care costs.26

Box 1
Predictors of disabling chronic low back pain
 Maladaptive pain coping behaviors
 For instance, fear avoidance, catastrophizing
 Psychiatric comorbidities
 For instance, depression, anxiety
 Functional impairment
 Poor general health status
 For instance, obesity, inactivity, smoking, inflammatory or nutrient-deficient diet
 Nonorganic signs
 For instance, overreaction to stimuli, nonreproducibility of pain, superficial or
nonanatomic tenderness
Data from Chou R, Shekelle P. Will this patient develop persistent disabling low back pain?
JAMA 2010;303(13):1295–302.
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Imaging and Laboratory

In cases where emergent or potential organic causes are not present, immediate
radiological evaluation (MRI, computed tomography, or plain radiography) is not warranted. Imaging added to usual care for patients with acute and subacute low back
pain does not significantly improve short- or long-term outcomes.27 Similarly, laboratory evaluation is limited in most cases. Exception would be in cases of suspected
autoimmune causes (eg, ankylosing spondylitis) or nutrient depletion (eg, osteoporotic
fractures). In cases where metabolic dysfunction and obesity may be contributing to
pain, markers such as CRP, lipids, and hemoglobin A1C may be useful to evaluate inflammatory and metabolic status.
Prevention

Likely the most important initial intervention in the treatment of low back pain is education. Education can help dispel myths and reduce fear avoidance beliefs. Fear
avoidance behaviors include refraining from physical activity and work because of
an inappropriate belief that it will damage or worsen the patient’s back condition. In
addition, education can assist patients to recognize the potential contribution of
mood and lifestyle factors, including sleep, stress, and physical activity. A recent review for preventing back pain found that exercise alone or in combination with education prevented low back pain episodes in the next year by 35% and 45%, respectively.
Other interventions, including education alone, back belts, and shoe insoles, did not
appear to be preventive.28
Treatment

Clinical guidelines for the treatment of low back pain issued in 2017 by the
American College of Physicians recommend several nonpharmacologic therapies as
first-line treatment.29 Several of these are discussed here. In addition, emerging evidence for the potential role of nutritional and dietary supplement interventions is
presented.
Physical activity

Physical activity and exercise are important to discuss early in treatment because
many patients due to fear avoidance reduce their activity rather than increase as tolerated. Encouraging exercise, especially a combination of aerobic and resistance, is
critical. Exercise has also been found to have a significant anti-inflammatory effect,
especially in the setting of metabolic syndrome.30 In addition, physical activity can
help patients unlearn maladaptive movement patterns and reduce comorbidities
such as depression. As with all interventions, individualization is important to enhance
compliance and effectiveness. Exercise and physical therapy recommendations for
management of low back pain that match the patient’s clinical scenario and treatment
preferences have been found to provide increased short-term reduction in pain than
general activity advice.31
Aquatic exercises

Other types of exercise have also been found helpful for low back pain. Aquatic exercise may be an especially effective choice for individuals with advanced deconditioning, pain, or obesity in the setting of low back pain. For example, a 2-month, 5 times
per week aquatic therapy treatment program for sedentary adults with chronic low
back pain improved pain, disability, quality of life, body composition, and fitness
level.32
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Mindful exercise: tai chi and yoga

Tai chi is a type of gentle martial arts exercise incorporating movements that emphasize stretching, balance, strengthening, and body awareness. It is commonly used as
a daily preventive health measure throughout Asia. More recently, it has gained attention as an exercise for helping older participants improve balance, functional mobility,
and risk of falls. In the setting of low back pain, a 10-week randomized trial of 160 participants found that tai chi was more effective than usual care at reducing pain intensity and disability.33
Yoga

Yoga is a multicomponent practice originating in India more than 2000 years ago with
the goal of combining physical, mental, dietary, and spiritual practices. In its modern
form, yoga involves the practice of physical postures (asanas), breathing (pranayama),
and meditative awareness exercises. As yoga has increased in popularity, it has been
evaluated in several pain scenarios, especially low back pain. In a year-long study
comparing yoga to usual care, Tilbrook and colleagues34 found yoga participants
had higher pain self-efficacy scores as well as improved back-related function. A systematic review of 10 yoga trials for low back pain noted short- and long-term effects on
pain and moderate to strong effects on global improvement and back-specific
disability.35
Nutrition and supplementation
Weight loss Dietary interventions can have a significant effect on the progression of

low back pain. Several mechanisms may explain benefit, including reduction in
obesity, inflammation, and nutrient deficiency. Roffey and colleagues36 evaluated a
weight loss program for reducing the severity of low back pain in obese adults. The
program used exercise and dietary modification for 6 months with a 12-month
follow-up. During the trial, there was significant improvement in pain and disability
that was significantly associated with reduction in BMI.
Omega 3 fatty acids Specific nutrient support may be beneficial because of their ability to reduce associated inflammation. Li and colleagues37 in their PLoS meta-analysis
noted that marine-derived n-3 polyunsaturated fatty acids supplementation provided
significant reduction of CRP, interleukin-6, and tumor necrosis factor-a (TNF-a). The
clinical role of omega-3s in the setting of low back pain is less clear. A 1-month nonrandomized trial of 250 participants with low back pain using 1200 to 2400 mg of
omega-3 fatty acids noted that 59% of participants were able to discontinue prescription nonsteroidal anti-inflammatory drugs, and 60% noted overall improvement in
pain.38 Other than in settings where omega-3s are contraindicated (eg, patients on anticoagulants), omega 3s should be considered for a trial when low back pain coexists
with an elevated inflammatory state.
Curcumin Curcumin is a component of the spice turmeric. Similar to omega 3s, cur-

cumin can reduce inflammation when used typically at 1000 mg per day. A metaanalysis of 6 trials of curcumin found that supplementation was associated with a
significant reduction in circulating CRP levels.39 Animal studies have also noted antinociceptive properties in several pain models.40 Clinically, most trials have examined
the use of curcumin in osteoarthritis of the knee. Moderately strong evidence exists for
curcumin’s effectiveness in joint arthritis based on a recent meta-analysis.41 In this
analysis, curcumin caused a significant 2-point reduction in visual analogue score
for pain as well as significant improvement in Western Ontario and McMaster Universities Osteoarthritis Index scores. Furthermore, in trials comparing curcumin to pain
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medication, there was no significant mean difference in reduction of visual analogue
scores for pain. In the setting of acute pain, one recent randomized crossover trial
examined the effects of curcumin, acetaminophen, and a COX-2 selective, nonsteroidal anti-inflammatory drug. Curcumin at 2 g per day demonstrated similar analgesic
ability to the other agents with greater tolerability.42 Onset of relief from curcumin was
delayed compared with the other treatments.
Vitamin D In an observational study of more than 9000 participants, hypovitaminosis
D was significantly associated with back pain, pain severity, and higher limitations in
daily activities.43 More recently, a meta-analysis of 7 trials demonstrated moderate
evidence of a link between low vitamin D and nonspecific low back pain.44 In addition,
polymorphism of the vitamin D receptor gene has been associated with more frequent
and significant levels of lumbar disc disease.45 Evidence for a therapeutic benefit of
vitamin D replacement in low back pain is emerging. An open-label study of 60,000
IU of vitamin D3 per week in vitamin D–deficient low back pain patients found that
53% and 63% achieved greater than 50% reduction in pain scores at 3 and 6 months,
respectively.46 In a randomized double blind trial, Gendelman and colleagues47
compared 4000 IU of vitamin D3 to placebo for patients with chronic musculoskeletal
pain, most of whom had spinal pain. Those on vitamin D reported a significantly larger
decline in pain scores and use of rescue medication at 3 months. Interestingly, several
inflammatory cytokines, including TNF-a and Prostaglandin E2, also significant
improved in the vitamin D group compared with placebo.47 Until there is more definitive evidence of efficacy, it is reasonable to evaluate vitamin D levels in patients with
back pain and replete when needed to achieve therapeutic levels.
Magnesium Magnesium deficiency is prevalent in several pain states as well as the
American population in general.48 It is estimated that 68% of Americans do not
consume the recommended dietary allowance (RDA) for magnesium. Magnesium
deficiency can be associated with inflammation.49 King and colleagues49,50 noted
that subjects who consumed less than the RDA of magnesium were 1.48 to 1.75 times
more likely to have elevated CRP. In addition, those who consumed less than 50% of
the RDA and had a BMI greater than 25 were 2.24 times more likely to have elevated
CRP. Yousef and Al-deeb51 performed a trial evaluating the role of magnesium
replacement in patients with chronic low back pain. In comparison to placebo, those
receiving magnesium over 6 weeks noted reduced pain intensity and improvement in
lumbar spine mobility during a 6-month follow-up period.
Mind-Body Therapies

Several mind-body therapies have shown benefit for chronic low back pain. The 2
most researched are cognitive-behavioral therapy (CBT) and mindfulness-based
stress reduction (MBSR). CBT and MBSR help patients develop improved awareness,
behavioral, and coping strategies for pain. In a trial of nearly 350 adults with chronic
low back pain randomized to 8 weeks of MBSR or CBT classes, both demonstrated
similar clinically meaningful improvement (30%) in functional limitations and pain
inconvenience. Effectiveness persisted at 26 to 52 weeks after treatment. Additional
mind-body therapies that may be considered include hypnosis and biofeedback.
These modalities also appear to provide clinically meaningful reductions in pain intensity with the ability to maintain benefits for 6 months or longer after initial treatment.52
Manual and manipulation therapies

Massage therapy is commonly used in various forms as an approach for predominantly reducing the soft tissue abnormalities associated with low back pain.
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Systematic reviews of massage have noted only short-term benefit when evaluating
massage for low back pain.53 Specific types of massage, including shiatsu, acupressure, structural, and relaxation, yield similar benefit.54,55
Manipulation refers to treatment focused predominately on correcting spinal joint
abnormalities using various techniques. These treatments are typically done by osteopathic physicians and chiropractic clinicians. Numerous techniques are used that
may be of benefit in the setting of pain. For example, several studies have shown
that osteopathic manipulation techniques including craniosacral therapy can be additionally effective in improving pain, lumbar range of motion, and functional disability
when added to traditional physical therapy and massage.56,57 Several systematic reviews of chiropractic spinal manipulation have noted a small but consistent treatment
effect similar to that seen with other conservative care options.58,59 One study that
examined the dose response of manipulation found the greatest disability reduction
occurred with 12 sessions.60
CENTRAL PAIN STATES

CPS represent a collection of syndromes, including pain amplification syndrome,
amplified musculoskeletal pain syndrome, central sensitization, and functional
chronic pain syndromes. These umbrella terms encompass pain disorders,
including fibromyalgia, myofascial pain syndrome, complex regional pain syndrome
(CRPS), psychogenic pain, phantom-limb pain, reflex neurovascular dystrophy,
irritable bowel syndrome, temporomandibular joint disorder, and chronic daily
headache. These disorders are differentiated from nociceptive and neuropathic
conditions based on predominant and persistent central sensitization. This is
defined by neuronal changes that promote enhanced pain signaling and neurogenic
inflammation.61 Of note, these conditions (eg, fibromyalgia) may not always have
identifiable tissue or nerve damage or may overlap with those that do as noted in
Box 1.
Treatments

Many of the treatments outlined for low back pain have potential benefit in the setting
of CPS. However, once CPS has been identified, treatment often requires a more
comprehensive rehabilitation approach as compared with non–central pain disorders. CPS often requires a multilayered team approach to reduce the typically high
levels of pain, hypersensitivity, and comorbidities.62 Fortunately, several therapies,
including acupuncture, MBSR, and CBT, have demonstrated the ability to positively
influence the neuroplastic changes often noted with CPS.63,64 Other therapies,
including several biological and neurostimulation therapies, have emerging benefit
in the setting of CPS.
Behavioral Support

Mind-body therapies hold promise in helping to reverse aspects of central sensitization. One of the most studied behavioral interventions, CBT, has recently been shown
to reverse aspects of dysfunctional neuronal connectivity that may promote chronic
pain.64 In addition, because of the common negative ramifications of progressive
pain on mood and outlook, it is important to incorporate behavioral retraining interventions to reduce disability. For example, a trial on the effects of a tailored positive psychology intervention for chronic pain noted improvements in pain intensity, pain
control, pain catastrophizing, pain interference, life satisfaction, positive affect, and
depression.65
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Integrative Therapeutics

In addition to currently available approved pharmaceutical therapies such as anticonvulsants and serotonin norepinephrine reuptake inhibitors, several natural and
novel prescription therapies may be considered for CPS (Table 1). These therapies
have the ability to potentially improve CPS because of actions on N-methyl-Daspartame glutamate receptors, glial cells, BDNF, neuroinflammation, and oxidative
stress.66
Vitamin D and Magnesium

As noted previously, vitamin D and magnesium have been shown to be low in chronic
pain states. Bagis and colleagues67 used 300 mg of magnesium citrate alone or in
combination with amitriptyline in patients with fibromyalgia. Magnesium alone
appeared to improve many pain parameters, especially in those with low magnesium
levels. Additional benefit was observed when magnesium was used in combination
with amitriptyline.
Coenzyme q10 and Alpha-Lipoic Acid

CPS appears to also create significant oxidative stress, which may coexist with
nutrient depletion. The antioxidants coenzyme q10 (Coq10) and alpha-lipoic acid
appear to be beneficial in reducing nutrient deficiency and associated oxidative stress
while improving pain levels.68,69
Omega 3s, Curcumin, and Melatonin

Several natural therapies may have intrinsic central antinociceptive effects. Examples
of these are omega-3s, curcumin, and melatonin. In addition to local anti-inflammatory
effects, they may modulate central inflammation and pain signaling.70,71 Of note, the
dosage of these therapies, such as with melatonin, may be different than typically
used for common non–chronic pain conditions72 (see Table 1).

Table 1
Dosage of selected integrative therapeutics for chronic pain
Therapy

Typical Daily Dosagea

Alpha-lipoic acid

600 mg

Coq10

100–300 mgb

Curcumin

1–2 G

Magnesium

200–600b mgc

Melatonin

3–10 mg at bedtime

Omega-3 (EPA/DHA)

1–3 G

Vitamin D3

1000 iub based on serum levels

Off-label medications

a

Ketamine, intranasal

50 mgb

LDN

1.5–4.5 mg

Dosages vary based on formulation.
Implies that dosage may increase beyond stated amount based on individual response and
tolerability.
c
Formulations vary and should be based on tolerability. Common formulations that may cause
gastrointestinal side effects include citrate, oxide, and sulfate. Typically, chelated formulations
(eg, glycinate, malate) tend to have less gastrointestinal side effects.
b
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Low-Dose Naltrexone and Ketamine

The use of currently available therapeutics in new dosages and formulations is gathering support in the setting of CPS. Naltrexone is a currently available prescription
therapy approved in the setting of addiction due to its ability to block opiate receptors.
Low-dose naltrexone (LDN) refers to dosages typically at 4.5 mg, which instead
appear to modulate glial cell hypersensitivity. LDN has several preliminary trials
demonstrating benefit in CPS, especially fibromyalgia.73 Similarly, ketamine has
been traditionally used as an intravenous anesthetic with the ability to reduce pain
and related memories. More recently, preliminary use as an intranasal formulation
has demonstrated the potential to reduce chronic pain and associated depression.
This is thought possible because of modulation of central circuitry at nearby areas
of the prefrontal cortex (BA24 and BA25), which influence depression and aspects
of pain processing.74
Topical Applications

Several topical applications may be considered for chronic pain related to CPS.
Many of these are topical versions of currently approved oral or intravenous agents
such as ketamine and amitriptyline. These agents have local effects while reducing
systemic absorption. Over time, they may reduce peripheral hyperstimulation, which
is thought to be one mechanism by which peripheral sensitization contributes to
CPS. There is moderate evidence of efficacy in reducing pain, especially allodynia
in conditions such as CRPS.75 These treatments are typically made by a compounding pharmacy and may not be covered by insurance. It is recommended that
providers work closely with pharmacies with extensive experience compounding
pain treatments.76
Neurostimulation

Several neurostimulation modalities have emerged for CPS, including highfrequency repetitive transcranial magnetic stimulation (rTMS), transcranial direct
current stimulation, supraorbital transcutaneous neurostimulation, auricular/vagal
nerve stimulation, and specially applied transcutaneous electrical nerve stimulation.77,78 Many of these therapies have preliminary evidence of clinic benefit in
CPS, such as fibromyalgia. Some therapies, such as rTMS, also have evidence of
enhancing brain metabolic activity that may explain potential long-term benefit
seen with treatment.79–81
SUMMARY

Pain guidelines increasingly recommend incorporation of nonpharmacologic and integrative therapies in the setting of pain.29,82 In most cases, recommendations start this
approach with education, reassurance, and activity in the absence of red flags. After
this, an individualized comprehensive approach should be developed that incorporates evidence-based therapies such as those noted for low back pain from the American College of Physicians.29 The types and intensity of treatment should be
determined using clinical presentation and preference, comorbidities, and available
screening tools as recommended. Especially attractive among these approaches
are mind-body therapies, which provide enhanced benefit over time as a component
of self-care. For all therapies incorporated, it is important that they have appropriate
interprofessional communication and coordination as well as regular evaluation of
progress and ongoing shared decision making to optimize outcomes. This approach
is summarized in Fig. 6.
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SNRI / SSRIs

Fig. 6. Integrative approaches to chronic pain. DHA, docosahexanenoic acid; EPA, Eicosapentaenoic acid; MI, motivational interviewing; MS, magnetic stimulation; NSAIDs, nonsteroidal anti-inflammatory drugs; SNRI, serotonin norepinephrine reuptake inhibitor; SSRIs,
selective serotonin reuptake inhibitor; TCA, tricyclic antidepressants; tDCS, transcranial
direct current stimulation; TENS, transcutaneous electrical nerve stimulation; VNS, vagal
nerve stimulation.

As the treatment of chronic pain evolves, it is important to note several points:
 Chronic pain, especially CPS, requires a different approach than acute pain
states. Increased attention to behavioral and functional comorbidities is required
in order to optimize recovery.
 Chronic pain can be accompanied by higher rates of metabolic syndrome,
and optimal treatments, such as diet and physical activity, should aim to not
only benefit pain but also reduce risk factors for metabolic syndrome and
obesity.83
 Integrative therapies show promise in enhancing outcomes when combined with
conventional care. Providers may evaluate clinical scenarios where a trial of
evidence-based treatment reviewed above is worthwhile.84
 Screening and self-care tools, as noted below in the resources, should be
increasingly incorporated to enhance outcomes and promote patient empowerment in the management of chronic pain.
RESOURCES

 Questionnaires for triage and monitoring of chronic pain:
 Keele STarT Back Screening Tool for stratifying care
- https://www.keele.ac.uk/sbst
 Fibromyalgia Impact Questionnaire
 http://www.fiqr.info
 Online and self-care modules for chronic pain and fibromyalgia
 FibroGuide from the University of Michigan
- https://fibroguide.med.umich.edu/
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