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Osteoarthritis (OA) of the knee is a multifaceted challenge for
physicians practicing in both primary care and specialty
settings. This condition causes pain and secondary functional
decline as the disease progresses over time. In the United
States, symptomatic knee OA has been reported in 10% ofmen
and 13% of women over the age of 60.1 Radiographic evidence
of OA shows an even higher prevalence, suggesting that the
population at risk is broader.2,3 Indeed, knee and hip OA
represent the most common cause of walking-related disabil-
ity in the United States.4 Surgical management is typically
reserved for those with end-stage disease and currently total
knee arthroplasty is the most commonly performed inpatient
surgical procedure in the United States.5 For those with mild-
to-moderate disease, prevailing treatment options have been
grouped broadly under the umbrella of “non-operative” man-
agement. Within this category there exists a myriad of treat-
ment options, among them exercise protocols, weight loss,
dietary supplements, topical and oral medications, corticos-
teroid, and biologic injections.6 In this review, we will outline
evidence-based noninterventional (noninjection) treatment

strategies for the management of knee OA. In this review, we
highlight the most effective approaches and clarify common
misconceptions as they relate to both disease symptomatic
progression and appropriate management principles focused
on pain reduction and preservation of function.

Exercise Prescription

Physical activity has proven to have benefit for both pain and
physical function limitations.7 In fact, exercise more gener-
ally has demonstrated hypoalgesic effects across a range of
chronic musculoskeletal pain conditions, including fibro-
myalgia, nonspecific low back pain, and OA of various
joints.8–10 However, there are currently no clearly defined
parameters for the nature, frequency, duration, and intensity
of physical activity treatment programs in patients with
knee OA. Furthermore, there is an important distinction
between supervised activity with a physical therapist and
independent home exercise programs directed by patients
without the presence of trained clinical providers.11
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Abstract Thegoal of the practitionermanagingapatient with kneeosteoarthritis (OA) is tominimize
pain and optimize their function. Several noninterventional (noninjectable) therapies are
available for these individuals, each having varying levels of efficacy. An individualized
approach to the patient is most beneficial in individuals with knee OA and the treatment
plan the practitioner chooses should bebasedon this principle. The focus of this article is to
provide an up-to-date overview of the treatment strategies available, evidence to support
them, and in whom these treatments would be most appropriate. These include exercise
(aerobic and resistance), weight loss, bracing and orthotics, topical and oral analgesic
medications, therapeutic modalities, and oral supplements.
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Broadly, the aim of physical activity interventions in
patients with knee OA is pain reduction and preservation of
function. Within this framework, there exists more specific
goals of quadriceps muscle strengthening, joint stabilization,
maintaining range of motion, and improving aerobic exercise
capacity.12,13 Patients and providers alike are sometimes
apprehensive about the potential for exercise to precipitate
further harm to the joints. However, there is limited evidence
to suggest that physical activity causes or exacerbates sympto-
matic knee OA. In fact, recent reviews have demonstrated
largely positive effects from such activity interventions.7,14

The implementation of formalized home exercise programs
has been shown to reduce pain immediately following treat-
ment, with sustained improvement over a period of weeks to
months. Relatedly, exercise in this population is also tied to
improvements in physical function and self-reported quality
of life.15

Physical activity is a general term, denoting voluntary
bodily movement that requires the expenditure of energy.16

There are several formal and informal activities thatmight be
described as exercise; however, a narrow range of activities
has evidence supporting their use in the treatment of OA.
Activities with the strongest evidence in treating patients
with knee OA include aerobic exercise and resistance
strength training.14,15

Aerobic Exercise
Aerobic exercise is characterizedby sustainedphysical activity
that requires oxidative metabolism for energy generation.17

Swimming, cycling, and jogging all fall within this category.
Walking is the most accessible form of aerobic exercise, and
there is strong evidence to support its use for reducing pain
and improving physical function in patients with knee OA.18

Formal walking programs have been shown to improve walk-
ing performance, increase quadriceps muscle strength, and
reduce OA-associated knee pain.19,20 Across various trials,
treatment typically includes 20 to 60 minutes of continuous
walking twotothreetimesperweek, oftensupplementedwith
light stretching activities, body-weight support training, and
patient education on related health topics. Pain reduction
immediately following treatment is not uncommon, although
the effect can be small and improvement sometimes requires
months to observe.15 Furthermore, the benefits of walking
exercise tend to diminish following cessation of physical
activity, underscoring the importance of sustained adherence
for treatment success.21,22 Serious adverse events are rare,
although some patients do experienceworsening of joint pain
following activity.15,23

In addition to walking, other higher intensity aerobic activ-
ities such as running and cyclinghave also been investigated for
possiblebenefitwithregard topainandfunctional impairment.
A recent systematic review highlighted a dearth of evidence
related to exercise intensity and found low- to very low-quality
evidence for clinical benefit of high intensity relative to low
intensity exercise in patients with knee OA.24 However, while
exercise intensity level may not be strongly tied to pain reduc-
tion or functional improvement, there is relatively strong
evidence supporting alternative forms of aerobic exercise for

patients with knee OA. For example, recent evidence has
suggested the clinical benefit of aquatic aerobics. Thebuoyancy
of water reduces weight-bearing stress on the joints and may
contribute to agreaterdegreeofpain reduction relative to land-
based aerobics.25 The aquatic environment also provides light
resistance for muscle strengthening and, in heated pools,
potentially therapeutic relief of associated soft tissue pain
and muscle spasms.26 Multiple randomized controlled trials
have demonstrated analgesic effects following implementation
of formal aquatic exercise programs.26–28 The specific routines
varied slightly from study to study, but as with the walking
programs described previously, typically consisted of super-
vised activity in a heated pool two to three timesweekly for 30
to 60 minutes at a time over a period of 6 to 8 weeks.29

Altogether, these findings suggest that aerobic exercise, both
landandaquatic-based, issafeandeffectiveforkneeOApatients
there are still a lack of comprehensive guidelines.

Resistance Training
Resistance training stands alongside aerobic exercise as
having the strongest supporting evidence in the treatment
of knee OA.30 Individuals with knee OA are known to have
relative weakness across multiple muscle groups, including
the quadriceps, hamstrings, and hip abductors. Importantly,
this weakness is associated with functional impairment.31

Resistance strength exercises can target these individualized
muscle groups, while also providing a measure of global
endurance training in much the same manner as a walking
program. Typical routines are comprised of isotonic knee
extension and flexion exercises with ankle weights for
resistance, body-weight squats and step-ups, and isometric
quadriceps contraction in a supine position with the knees
held in extension. Often, flexibility, stretching, and dynamic
balance activities were incorporated into the routine and as
with some of the aerobic regimens outlined above, frequency
was around two to three times per week over a period of 6 to
12 weeks.30,32,33 Importantly, the benefits of such strength-
ening, flexibility, and balance activities have been shown to
improve functional outcomes even in those patients who
ultimately undergo total knee arthroplasty, suggesting clin-
ical benefit across a broad range of disease severity.34,35

Patients sometimes adopt a multimodal approach to
physical activity, participating in several different types of
exercise, while others restrict their routine to a single
activity. In guiding patients on the implementation of an
exercise program, the focus should be on finding evidence-
based activities that they are able to perform on a sustained
basis. Rather than ordering a narrowly defined set of exer-
cises, the provider should work together with the patient to
identify prior exercise experiences, preferences, underlying
motivations, and community resources so as to craft an
exercise prescription that is individualized and precise.
This collaborative approach is more likely to be adopted by
the patients, many of whom may not otherwise be inclined
toward physical activity due to chronic pain and disability
from their disease. Moreover, it is also in keeping with a
patient-centered approach to management that is more
likely to be adhered to by the patient (►Fig. 1).
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Weight Loss

Overweight status and obesity, defined as a body mass index
(BMI) of 25 to 29.9 kg/m2 or �30 kg/m2 respectively, are
prominent risk factors for the development and progression
of knee OA as well as the need for joint replacement.36,37

Weight reduction is a fundamental component of nonsurgical
management of knee OA in individuals with excess weight. A
meta-analysis foundthat a5unit increase inBMI translates toa
35% increased risk of knee OA.38 The pathophysiology under-
lying this association is thought to be product of mechanical
and metabolic factors, with excess weight causing increased
joint loading, relative muscle weakness, and adiposity-related
systemic inflammatory proteins, known as adipokines.39

Weight loss as a treatment strategy is supported by several
randomized control trials demonstrating that lifestyle mod-
ifications, primarily changes in diet and exercise, are safe and
effective therapies in this population, yielding clinically sig-
nificant improvements in pain and physical function.40–43 The
Intensive Diet and Exercise for Arthritis trial investigated the
effect of 18 months of a calorie restriction and partial meal-
replacement-based diet or exercise, or a combination of both,
in overweight individuals with knee OA (n ¼ 419). This study
showed that the loss of over 10% of baseline body weight
resulted in significant increases in self-reportedpain, function,
and mobility as measured by the 6-minute walk test and gait
speed. Additionally, researchers found decreased knee com-
pressive forces and serum concentrations of interleukin-6, an
inflammatory mediator) among individuals who lost >10% of
bodyweight. This lendssupport tothepotential rolesofweight
loss in modulating mechanical and inflammatory pathways
underlying knee OA.44,45

The effects of weight loss on joint structure and progres-
sion of established disease are undetermined. A recent study
found that following bariatric surgery for weight loss in 40
obese individuals (who lost > 20% body weight post-sur-
gery), there were no significant structural joint changes on
magnetic resonance imaging (MRI), although there were
noted improvements in pain and function.46 Alternatively,
Gersing et al found a reduction in cartilage damage on MRI
among overweight and obese persons (n ¼ 640) with risk
factors of or mild radiographic findings of knee OA who lost
at least 10% of their body weight over 4 years compared with
those who remained at a stable weight.47 Both of these
studies focus on persons with risk factors or early signs of
knee OA. In individuals with established radiographic knee
OA studies, a 16-week low energy diet program (n ¼ 192)
with the goal of >10% weight loss found significant sympto-
matic improvement, in those who achieved this target.48

When counseling a patient with comorbid excess weight
and knee OA on weight reduction, it is crucial to agree on an
individualized weight loss goal and strategy. The National
Heart, Lungs, and Bones Institute recommend that over-
weight and obese adults attempt to lose 10% of baseline
weight within 6 months at the beginning of a weight loss
program.49 In individuals with knee OA, a meta-analysis
demonstrated that weight reduction of 5.1% of body weight
at the rate of 0.24% per week significantly improved dis-
ability in overweight and obese patients.42 While increased
weight reduction correlates with more significant sympto-
matic improvement, given the degree of difficulty of weight
loss, it is important to note that patients are likely to
experience improvements in pain and disability with
any degree of weight loss.

Exercise
•  Joint stabilization
•  Strengthening of lower extremity muscle
   groups
•  Improved exercise capacity, joint range of
   motion and Balance

Resistance training
walking program

Weight
reduction

•  Reduce joint compressive forces
•  Correct systemic metabolic
   processes

Diet (caloric restriction)
exercise

Topical
medications

•  Modulate inflammatory and pain
   signaling pathways

NSAIDs
capsaicin

Orthotics
•  Joint stabilization
•  Reduce joint compressive
   forces

Braces, wedges, and
variable stiffness shoes

Other: Nutritional supplements, therapeutic ultrasound,
electrical stimulation

Pain reduction

Preserve physical
function

Effect on joint
structural disease?

Physical modalities & alternative therapies
Acupuncture and manual manipulation

Fig. 1 Summary diagram of non-interventional therapies for knee osteoarthritis featured in this review.
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Initial weight reduction strategy should consist of lifestyle
interventions with the ultimate aim of establishing a negative
energy balance. Evidence supports the utility of caloric restric-
tion for weight loss in knee OA. While opinions on the optimal
diet composition are varied and lacking in conclusive evidence,
the combination of a calorie-restricted diet and exercise is the
optimal approach to weight reduction with the aim of addres-
sing patient pain and disability. Of note, in several trials asses-
sing the role of weight loss on joint-related symptoms,
improvements in pain and function were greatest when a
combined weight loss strategy of diet and exercise was imple-
mented rather than either alone.44,48,50 A patient-centered
approach toweight reduction represents a promising interven-
tion to reduce pain, improve physical function, and potentially
impact the progression of knee OA among persons with excess
weight.

Orthotics

Knee orthoses represent an important category for considera-
tion in noninterventional management of OA. The diversity of
available options reflects the many varied approaches toward
joint stabilization and joint stress reduction. Whereas forma-
lizedwalkingprogramsand resistance strength traininghavea
fairly robust body of randomized controlled trials supporting
their use, the evidence regarding knee orthoses is of varying
quality.51

Knee Braces
Knee braces are characterized by a diverse set of orthoses with
the intent of offloading joint stress and stabilizing knee align-
ment. A systematic review from 2011 found there was mod-
erate quality evidence demonstrating that knee braces of all
typeswereassociatedwithreductions inpainandjointstiffness
as well as improved walking mechanics.52 However, a subse-
quent review in 2015 identified a general lack of evidence
related to the efficacy of such devices.53 Under fluoroscopic
surveillance, properly fitted braces have been shown to
increase articular separation, consistent with the notion that
these devices offload degenerative compartments in the
knee.54 Such braces have also been shown to improve proprio-
ception, although the degree of difference and clinical signifi-
cance is questionable.55Nonetheless, there is evidence that the
global reduction in pain associatedwith consistent use of knee
braces may facilitate correction of gait asymmetry and
improvement in function.56 Although promising data exist,
the variability across these different trials suggests that more
robust clinical trials are needed before an unequivocal recom-
mendation can be made on behalf of knee braces for the
treatment of OA.

Wedge Insoles, Orthotic, and Walking Shoes
Relatedly,wedge insolesandspecializedorthoticwalkingshoes
alsohaveamixedbodyof supportingevidence. Inpatientswith
medial compartment OA, lateral wedge insoles worn consis-
tently for 12 months did not lead to reduction in pain or
structural differences in tibial cartilage volume.57 Similarly, a
trial examining patients using wedge insoles for 2 years failed

to show any difference in pain or disability over that period.
However, participants in the treatment group of this latter
study tended to utilize nonsteroidal anti-inflammatory drugs
(NSAIDs) less frequently than those in the control arm.58 A
systematic review from 2012 not only acknowledges the
relative lack of favorable evidence for lateral wedge insoles
but also suggests that they may be of particular benefit in a
subset of patients with higher BMI and earlier stages of
disease.59 This distinction is important, as obese patients are
often poorly suited for knee braces or other compression
sleeves because of an inability to achieve proper fit.54

Variable stiffness walking shoes represent another alter-
native to traditional knee braces or wedge insoles. A trial that
followed patients for 6 months found that consistent use of
variable stiffness shoes led to reduction in pain and adduction
moment at the knee as well as improvement in physical
function.60 A follow-up study by the same authors demon-
strated continued reduction in adduction moment after
12months, althoughtherewereno longerdifferencesbetween
the treatment and control groups with regard to pain or
disability.61 A larger systematic review similarly found that
knee adductionmoment was reducedwith the use of variable
stiffness shoes.62 In medial compartment disease, reducing
stress on that component of the joint is a potentially beneficial
biomechanical alteration. However, at this time further evi-
dence is needed to show that such changes in stance and gait
ultimately bear a concordant response in pain and physical
function. At present, as is the case with braces and wedge
insoles, a lack of confirmatory data prevents a full recommen-
dation on behalf of variable stiffness shoes.

Therapeutic Modalities

In addition to therapeutic exercise programs andweight loss,
there are several complementary and alternative interven-
tions that some have used to alleviate pain and disability
associated with knee OA. Although not exhaustive, this list
includes such diversemodalities as acupuncture, ultrasound,
electrical stimulation, and manual manipulation. There are
varying degrees of support for each of these respective
treatments, but in all cases the literature would benefit
from a larger number of high-quality randomized, double-
blinded, placebo-controlled trials. The section that follows
will touch briefly on each of the options noted above,
detailing the weight of current evidence and highlighting
pertinent precautions and contraindications.

Acupuncture
There have actually been numerous comparative trials evalu-
ating theefficacyofacupuncture for reducingpainand improv-
ing physical function for knee OA. Some of these trials have
utilized sham procedures as an experimental control, while
others have set acupuncture against alternative treatment
programs or no intervention. Both types of trials have shown
positive results, although the effect size tended to be larger in
the latter group (no intervention).51 Interpretation of these
trials is limited, however, as therewasapotential placeboeffect
at work in the treatment arm of those trials that offered no
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alternative intervention. Relatedly, in the case of sham acu-
puncture trials, the effect sizewas typically small andmay not
actually represent a clinically significant difference.63 The lack
of clear anatomical and physiological correlates for needle
placement and the varying techniques employed by practi-
tioners across different geographic locations have potentially
impacted the outcome of clinical trials.64,65

Therapeutic Ultrasound
Therapeutic ultrasound is often applied in conjunction with
traditional physical therapy programs targeting knee stability,
quadriceps strengthening, andgeneral cardiovascularfitness.A
randomized clinical trial from2012 comparing ultrasound to a
shamprocedure found that patients in both the treatment and
controlgroups eventuallyexperiencedpain relief and improve-
ments inphysical functionwhile enrolled inphysical therapy.66

However, there was no statistically significant difference
between the two groups. This is consistent with two larger
systematic reviews, which suggest that ultrasound may be
associated with modest benefit but that higher quality evi-
dence is needed before drawing conclusions.67,68 There is
similarly limited evidence to support neuromuscular electrical
stimulation for the treatment of knee OA. A review from 2012
found inconsistent trial data for the practice; however, the
American College of Rheumatology (ACR) does make a condi-
tional recommendation for its use in patients with moderate-
to-severeOApainwho are unable or unwilling to undergo total
knee arthroplasty.69,70 As with acupuncture, adverse effects
are generally rare with the use of therapeutic ultrasound and
electrical stimulation. There is some disagreement about the
contraindications for use, but in general these procedures
should not be used over sites of infection or active bleeding,
metal hardware, or implanteddevices such aspacemakers.71,72

Manual manipulation by a trained physical therapist is
also sometimes utilized as an adjuvant treatment alongside
other forms of physical therapy and exercise training pro-
grams in the treatment of knee OA. Such interventions
typically involve passive knee range of motion and joint
mobilization. A systematic review of 12 randomized con-
trolled trials found there to be moderate effect on pain
reduction with manual manipulation and exercise together
relative to smaller effects associatedwith exercise therapy or
strength training alone.73 There was heterogeneity across
the trials included in this review, however, with some
patients receiving therapeutic ultrasound, formal education,
or group therapies in addition to routine strengthening
activities.74,75 In assessing the current literature, there
appears to be modest benefit and minimal risk associated
with manual manipulation.51 Still, higher quality evidence
would be helpful in developingmore cogent guidelines for its
clinical application in conjunction with other forms of pas-
sive and active physical training.

Topical and Oral Analgesic Medications

Alongside physical activity, weight loss, and bracing, topical
and oral medications are sometimes indicated in treating
patients with knee OA. The goals of pharmacological inter-

vention are similar to those of the other modalities listed,
namely, pain reduction and preservation of function. As with
any potential treatment, the provider must weigh the like-
lihood of clinical benefit against the risk of adverse effects.
Unlike exercise or bracing, medications are uniquely situated
in that they bear potential for rapid onset of effect but also
systemic organ toxicity. Additionally, in the case of opiates and
certain neuropathic pain agents, there is further risk of drug
tolerance, dependence, and withdrawal. This section will out-
line a comprehensive approach tomedicationmanagement in
patientswith kneeOA, highlighting evidence-based treatment
principles as well as common prescription pitfalls.

Many of the drug classes commonly used to treat knee OA
and general chronic musculoskeletal pain can be associated
with vital organ toxicity.76 This is true even in the absence of
overdose or drug misuse.77 Minimizing drug toxicity should
be a priority for any provider treating patients with chronic
pain and functional impairment. Topical medications are
advantageous in this regard, as they carry a much lower risk
of systemic absorption than oral agents while also providing
targeted relief to painful joints.78 For this reason, they are
often a useful starting point for patients who have pain
refractory to other conservative measures such as bracing
or icing. Topicals can sometimes be used as analgesic-sparing
agents, but in other situations may be prescribed in combi-
nation with oral medications.79,80 Diclofenac gel is perhaps
thebest studied andmost strongly supported topical therapy
for musculoskeletal joint pain. Several randomized clinical
trials have demonstrated efficacy of topical diclofenac in
reducing pain relative to placebo.81,82 Relatedly, ketoprofen
has also been shown to be helpful at alleviating pain in this
population.83 Both agents have received conditional recom-
mendation by the ACR for the treatment of kneeOA.70 Topical
NSAIDs are typically better tolerated than their oral counter-
parts. While there is risk of localized skin irritation, xerosis,
and pruritus, systemic absorption is minimal in comparison
to oral agents and therefore there is far less risk of gastro-
intestinal upset, renal dysfunction, and cardiotoxicity as is
often associated with long-term use of oral NSAIDs.80,82,83

Whereas NSAIDs are known to inhibit the enzyme cycloox-
ygenase, capsaicin is thought to deplete neuronal stores of
substanceP, therebyreducing transmissionofnociceptivepain
signals to the central nervous system. Several placebo-con-
trolled trialshaveshownrelativebenefitwith theuseof topical
capsaicin, although uncomfortable burning at the site of
application was a commonly reported side effect.84,85 Topical
lidocaine has demonstrated some benefit, although a robust
body of evidence is lacking.86 Camphor, menthol, and salicy-
lates are also sometimes utilized, although evidence for or
against these latter agents is similarly limited.79

If pain relief is not sufficient with topical therapies alone,
the next consideration is oral medication. Acetaminophen is
more effective than placebo at alleviating pain from OA and
carries lower risk of systemic toxicity than oral NSAIDs,
although liver failure may result from doses greater than 3
to 4 g per day.87 In patients that do not respond to acetami-
nophen, oral NSAIDs are an appropriate alternative. Both
nonselective agents such as ibuprofen or naproxen as well as
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cyclooxygenase-2 (COX-2)-selective drugs such as celecoxib
have been shown to reduce pain in patients with knee
OA.70,87 However, these medications should not be adminis-
tered to patients with a history of chronic kidney disease
because there is a further risk of renal impairment. A recent
history of gastrointestinal bleed or gastric ulceration is a
relative contraindication, although COX-2 inhibitors such as
celecoxib may still be appropriate for these patients.70,87,88

Advanced age is another reason for caution and in fact, the
ACR advises against use of oral NSAIDs in patients > 75 years
old.9 These various precautions reflect the potential compli-
cations that may arise from systemic administration of
NSAIDs. Such effects are even more likely with long-term
use, and it is important to constantly assess the necessity of
oral NSAIDs and determine on an ongoing basis whether
alternative treatment options may be similarly effective.87,88

In recent years, tricyclic antidepressants (TCAs) and ser-
otonin norepinephrine reuptake inhibitors have been used
with greater frequency in patients with chronic musculos-
keletal pain.89 While these agents are often targeted toward
neuropathic pain specifically, they also have underlying
usefulness in treating comorbid depression and have been
studied in the treatment of osteoarthritic pain.70,89 There is
some evidence from randomized controlled trials to suggest
that duloxetine, a serotonin norepinephrine reuptake inhi-
bitor, may help to reduce pain in patients with knee OA.90

Relatedly, use of TCAs such as amitriptyline and nortriptyline
for OA pain is currently under study.91,92 However, with
limited evidence to-date the ACRmakes no recommendation
for or against the use of duloxetine nor does it comment on
the use of TCAs in this population.70 Other consensus guide-
lines have similar recommendations, focusing instead on
topicals, acetaminophen, and nonsteroidals.87,88

Opioid medications are generally reserved for patients with
persistent, severe pain refractory to topical analgesics, aceta-
minophen, and oral NSAIDs. This relates in part to the potential
for drug tolerance and dependence. However, even in patients
who respondwell to narcotics there are undesirable side effects
such as constipation, respiratory depression, and sedation.93

Further caution applies in elderly patients and those taking
other agents with similar risks, such as benzodiazepines. Tra-
madol is a weak mu opioid receptor agonist with secondary
serotonergiceffects thathasbeenstudied inthe treatmentofOA
patients. Previous literature shows positive effects with regard
to pain reduction, but the effect is generally small.94 The ACR
makes a conditional recommendation for use of tramadol in
knee OA alongside oral NSAIDs and topical pain relievers. The
authors were unable to make such advisement for other opioid
medications because of limited evidence supporting efficacy,
although an exception exists for patients who are unwilling or
unable toundergototal kneearthroplasty.70Previous trialshave
found small, but statistically significant pain reduction in
patients taking opioids relative to placebo. However, these
same studies also demonstrated heightened risk of adverse
effects, including hospitalization and death.95 Indeed, the effi-
cacyof chronic opioids formusculoskeletal pain is questionable
and theassociated risks are relativelyhigh.93,96Thepotential for
undesirable and dangerous side effects renders opioids appro-

priate only in a limited number of cases; specifically, in those
patients with stringent contraindications to alternative phar-
macological options or those with severe, acute pain flares
refractory to other conservativemeasures. Long-termuse is not
advisable inmost cases and in those patients on chronic opioid
therapy for knee OA, efforts should be made to slowly wean as
tolerated in favor of alternative treatments.

Dietary Supplements

Glucosamine and Chondroitin Sulfate
In addition to prescription therapies, there are a variety of
nutritional supplements with purported benefit in patients
with knee OA. Perhaps the best known of these supplements
are glucosamine and chondroitin. The Glucosamine/chondroi-
tin Arthritis Intervention Trial was a randomized controlled
trial that compared knee OA patients taking glucosamine and
chondroitin alone or in combination with those taking pla-
cebo. The study found no significant difference in pain reduc-
tion with the use of the nutritional supplements relative to
placebo, although the authors noted that glucosamine and
chondroitin together may be effective in the subgroup of
patients with moderate-to-severe knee pain at baseline.45

These findings are consistent with the broader body of litera-
ture aroundglucosamine and chondroitin in patientswith OA.
While there are some smaller trials demonstrating positive
effects in pain reduction, larger analyses have failed to show
consistentbenefit.97,98Thesafetyprofileofbothagents is fairly
benign and adverse effects associated with their use are
generally rare, but the purported benefits have not been
consistently supported in the literature.99 Indeed, the ACR
holdsa conditional recommendationthat providersshouldnot
use glucosamine and chondroitin for the treatment of knee
OA.70 Other consensus guidelines echo this position, high-
lighting prior equivocal findings and the relative lack of strong
evidence to support their use.51

Turmeric
Turmeric is another dietary supplement thought to have
therapeutic effects in OA separate and apart fromglucosamine
and chondroitin. Curcumin is the primary constituent of
turmeric and is often found as an additive to various food items
in Southeast Asian cuisine. Curcumin has anti-inflammatory
and antioxidative properties that may protect joints from the
degenerative processes that characterize OA.100 To date, there
are a limited number of randomized controlled trials compar-
ing curcumin to placebo in patients with OA.101 Those studies
are generally small, but they do showmodest improvements in
painamongpatientswithdegenerativejointdisease. Thesafety
profile of turmeric in these trialswas favorable and serious side
effectswere rare.102,103Althoughpromising, thesepreliminary
findings are not wholly persuasive. Questions remain about
proper dosing, frequency, supplement formulation, and dura-
tionof treatment. Largercomparative trials areneeded tomore
conclusively determine whether turmeric effectively reduces
pain and improves functional outcomes in patients with knee
OA. A definitive recommendation at this time is not possible
based on the available evidence.
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Conclusion

A review of current literature makes clear the extensive and
varied approaches different providers have taken to the
problem of knee OA. Perhaps because of its high prevalence
and themultitude of providers treating the disease, there are
no uniform guidelines for appropriate management suitable
across all clinical scenarios. Even within the category of
noninterventional management, there exists a diverse array
of treatment options. However, as outlined in this review,
certain prescriptions bear more consideration than others.
Resistance strength training, formal walking programs, and
weight loss each have a strong body of evidence supporting
their effectiveness at reducing pain and improving physical
function in patients with knee OA. Manual mobilization,
acupuncture, and knee orthotic devices also appear to be
effective in some number of patients, although amore robust
set of comparative trials would be helpful in clarifying the
true extent of their benefits. Medications represent another
important category of management. As discussed above,
topicals are often preferable to oral agents due to potential
organ toxicity with many of the drugs typically used to treat
chronic musculoskeletal pain. Nutritional supplements,
therapeutic ultrasound, and electrical stimulation are less
strongly supported, although certainly these have proven
marginally effective in a subset of patients as well. Despite
the breadth of available treatments, a safe and universally
effective protocol remains elusive. In its absence, the singular
focus of clinical providers must be on improving pain and
reducing disability through individualized attention to the
patient and rigorous review of the scientific evidence as it
continues to emerge.
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