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inhibitor for management of their OA.14,15 Older 
patients and those at risk of GI complications may 
also benefit from concomitant treatment with 
misoprostol or a PPI.14

Management of the pain caused by severe 
or refractory OA may require treatment with 
other prescription analgesics, such as tramadol 
or opioids.14 Patients should be prescribed the 
lowest effective doses of these medications in 
order to minimize side effects. Specifically, tra-
madol may cause dizziness or nausea,8,14 and it 
can be helpful for patients to initiate their use 
of this medication gradually and at bedtime, 
which allows them to develop tolerance to these 
side effects. Dosing for opioid analgesics should 
be up-titrated slowly to reduce the likelihood 
of sedation and other side effects.14 Treatment 
of OA with opioid analgesics requires regular 
patient assessment to identify possible adverse 
effects and drug interactions.

For patients who do not achieve adequate pain 
relief and functional improvement through oral 
or topical pharmacologic agents and nonphar-
macologic measures, consideration may be given 
to treatment alternatives such as intra-articular 
(IA) corticosteroids, viscosupplementation (for 
knee OA) or surgical interventions (e.g., deb-
ridement, joint replacement). IA corticosteroid 
injections have demonstrated significant short-
term improvement of joint pain and mobility in 
patients with OA.24-26 Numerous corticosteroids 
have been studied for IA injection in OA; no clear 
data support the use of one agent over another.24 
It is important to ensure accurate placement of 
IA corticosteroid injections during administra-
tion to maximize benefit and minimize adverse 
events.14 Effects on pain usually are detectable 
within one week of injection; pain relief general-
ly lasts from two to three weeks, although some 
patients may experience prolonged relief.24-26 It 
is generally recommended that patients receive 
corticosteroid injections no more frequently than 
four times per year.14

For patients with advanced OA of the knee 
who are not adequately managed with oral 

pharmacotherapy and lifestyle modifications, 
viscosupplementation provides another IA 
treatment option. These hyaluronan-based 
products are FDA-approved as medical devices 
(not drugs) for use in knees, and they also 
have been studied in OA of the hip, ankle and 
shoulder. Their action is based on the physi-
ologic role of hyaluronan in synovial joints and 
are intended to restore the elasticity of synovial 
fluid, reduce pain, improve mobility and restore 
the protective functions of physiologic hyaluro-
nan in the joint.27 Commercially available prod-
ucts include those derived from natural sources 
(e.g., sodium hyaluronate and hyaluronan) such 
as Orthovisc, Hyalgan, Supartz, Euflexxa, and 
synthetic products (e.g., hylan G-F 20) such as 
Synvisc. All vary widely in molecular weight 
and viscosity. Randomized controlled trials 
demonstrate efficacy of this class over placebo; 
however, there is wide variability in response 

among products.27,28

Viscosupplementation is administered as a 
series of three to five weekly IA injections, per 
product labeling. Initial effects result from pain-
reducing properties of hyaluronan in the joint; 
longer-term effects are believed to result from 
restored flow and homeostasis in the joint result-
ing from improved mobility. In studies compar-
ing efficacy against IA corticosteroids, onset of 
viscosupplement effects is slower but longer in 
duration, with maximal benefits between weeks 
5 and 13.27

Dietary Supplements 
And Medical Foods
Glucosamine and chondroitin also are sug-
gested by the OARSI guidelines as agents for 
relief of OA symptoms for some patients.14 The 
Glucosamine/Chondroitin Arthritis Intervention 
Trial (GAIT)29 randomly assigned patients with 
knee OA to treatment with either glucosamine 
(1,500 mg/day), chondroitin sulfate (1,200 mg/
day), combination glucosamine/chondroitin 
sulfate, celecoxib (200 mg/day) or placebo. All 
patients were treated for 24 weeks and assessed 

for pain relief by comparing their baseline and 
24 week WOMAC pain subscale scores. Notably, 
among patients with moderate-to-severe pain 
at baseline who were treated with glucosamine 
and chondroitin, 79.2% achieved a 20% decrease 
in their WOMAC pain score compared with 
54.3% of those treated with placebo (P = 0.002). 
There were no significant differences in pain 
relief response rates in the other three treatment 
groups compared with placebo for patients with 
moderate-to-severe pain at baseline.29

Flavocoxid is a medical food developed to 
address the nutritional needs of patients with OA. 
The FDA does not review or approve the safety 
and efficacy of medical foods; manufacturers 
must comply with good manufacturing prac-
tices. Flavocoxid has been evaluated in two small, 
unpublished, manufacturer-conducted studies 
with results suggesting that this product might 
be helpful to meet nutritional requirements of 
patients with OA.30

Case Study (Continued)
Ms. S complies with your referrals to a dieti-
tian and physical therapist. She initially loses 15 
pounds and maintains her weight at 194 pounds. 
She also indicates that she has started taking 
glucosamine and chondroitin, and you explain 
that some individuals find relief with these sup-
plements. She reports that her pain still is not 
adequately relieved, and you prescribe a topical 
NSAID. You see Ms. S again in four weeks, and 
she reports less pain and improved mobility on 
her current regimen.

Strategies to Promote and Sustain 
Lifestyle Modifications
Effective communication between the patient and 
PA is a critical element in the effort to promote 
lifestyle modifications, including increased physi-
cal activity and dietary change. Several leading 
health organizations use the Five A model to pro-
mote patient health behavior change and adher-
ence in primary care.31-34 The Five A model fol-
lows these principles: Ask/Assess, Advise, Agree, 
Assist and Arrange.

According to this model, health care provid-
ers ask patients nonjudgmental questions about 
behavioral risks, such as dietary and exercise 
patterns, and assess patients’ readiness/willing-
ness and ability to initiate and sustain behav-
ioral changes. Information gained from patients’ 
responses to these inquiries allows the health care 

provider to give clear, specific and personalized 
advice on health behavior changes, such as weight 
loss and exercise.

The next steps are to establish a collaborative 
agreement with patients to initiate both patient- and 
provider-desired behavioral changes and to assist 
patients in achieving these changes by enhancing 
their self-confidence and assuring them that they 
have the ability to change. Such assistance can 
include helping patients set realistic goals and offer-
ing educational materials and referrals to ancillary 
health professionals such as dietitians and physical 
therapists. Finally, it is imperative to arrange regular 
follow-up by telephone or with office visits to pro-
vide ongoing support and assistance and to modify 
the treatment plan and goals with more intensive or 
specialized treatment as needed.31-34

Case Study (Continued)
At a six-month follow-up visit, Ms. S indicates 
that she has begun to experience significant pain 
again in both knees. You switch Ms. S to 375 mg 
naproxen immediate-release, twice daily with 
food, which reduces her pain about 50%. A PPI 
is added to her treatment regimen to prevent 
NSAID gastric toxicity, as well as one to two tra-
madol 50 mg tablets every six hours as needed for 
breakthrough pain.

At her next visit three-months later, Ms. S 
has regained 12 of the 15 pounds she lost and 
acknowledges that she has not adhered to the 
exercise program recommended by the physical 
therapist. She indicates that her symptoms usual-
ly are relieved by the naproxen 375 mg twice daily 
and occasional tramadol. You reinforce the impor-
tance of weight loss and exercise to strengthen the 
muscles that support her joints, and you reissue 
referrals to a dietitian and physical therapist to 
help her resume and adhere to her diet and exer-
cise program. You also provide educational mate-
rials from the Arthritis Foundation to reinforce 
the value of diet and exercise in OA management. 
You initiate a follow-up plan to monitor Ms. S and 
make therapy adjustments to avoid drug-related 
complications and optimize pain control and 
functional mobility, since her symptoms may flare 
over time as OA progresses.

Conclusions
Optimal treatment of OA is best achieved by 
developing personalized treatment plans that are 
tailored to individual patient needs and lifestyles 
and that integrate a combination of interventions, 

including lifestyle modifications, nonpharma-
cologic interventions and pharmacologic treat-
ments. Regular follow-up and assessment of the 
extent to which OA affects patients’ quality of 
life are necessary to determine whether the pre-
scribed treatment regimen requires modification. 
Routine follow-up also provides opportunities 
for identification of adverse events and monitor-
ing of comorbid health conditions that might 
be contraindications to specific pharmacologic 
interventions.

Education, advice and ongoing support regard-
ing initiation of and adherence to lifestyle modi-
fications and compliance with pharmacotherapy 
and referrals to ancillary health professionals, 
using a health behavior change model such as the 
Five A model, will increase the likelihood of treat-
ment success. 
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Optimal treatment of osteoarthritis is best 
achieved by developing personalized plans that 
integrate lifestyle modifications and nonpharma-
cologic and pharmacologic treatments.


