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A Message  
From the Editor

At Physician’s Weekly, we are proud to present 

this monograph featuring several features 

that are applicable to physicians managing 

patients with knee osteoarthritis (OA). 

Created with the assistance of key opinion 

leaders and experts in the field, these articles 

discuss challenges and opportunities in 

OA and strategies to positively change 

current practices. In the upcoming 

months, Physician’s Weekly will continue 

to feature topics on OA of the knee. 

Your feedback and opinions are welcome;  

email keithd@physweekly.com. Thanks for 

reading!

Sincerely,

Keith D’Oria 
Editorial Director, Physician’s Weekly
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Imaging & Knee 

Osteoarthritis

— Ali Guermazi, MD, PhD
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Imaging &  
Knee Osteoarthritis
Imaging of knee osteoarthritis has evolved rapidly in large part 
because of technical advances and the application of newer modalities 
to the field of clinical research. Cartilage imaging certainly is at the 
forefront of these developments. 

T
o date, there is still no effective treatment for 

knee osteoarthritis (OA), reflecting the current 

lack of understanding of the pathophysiology 

and natural history of the disease. “OA can lead 

to a range of disorders that result in structural and 

functional failure of the synovial joints,” explains 

Ali Guermazi, MD, PhD. “Most researchers today 

consider knee OA to be an active disease process 

that is driven primarily by mechanical factors.” 

He adds that genetic predisposition and metabolic 

inflammation appear to play an important role, 

especially when the disease process begins. 

Use of sophisticated imaging methods has led to 

a rapid rise in knowledge about knee OA. “Large 

longitudinal studies are adding to our understanding 

of the disease’s natural course,” says Dr. Guermazi. 

“At the same time, the field of imaging—MRI in 

particular—has evolved rapidly thanks to technical 

advances and the application of these advances to 

clinical research. X-rays were previously our primary 

method of imaging patients with knee OA, but 

other modalities are more comprehensive in the 

information they provide. Cartilage imaging is at 

the forefront of these developments. Compositional 

MRI of cartilage structure has given us a deeper 

understanding of the early and potentially reversible 

pathologic processes of knee OA. This may 

eventually allow us to prevent the long-term health 

burden of the disease.” 

Important Advances
Advances in how clinicians can quantitatively 

assess morphologic cartilage have made important 

contributions to the understanding of knee OA 

progression in recent years. “Radiography is still the 

first-line diagnostic tool in OA and may be used 

for patient stratification in clinical trials, but it is 

insensitive to change and doesn’t sufficiently depict 

soft tissue,” Dr. Guermazi says. “Whole-organ, 

semi-quantitative, MRI-based knee assessment 

has emerged as a reliable instrument to evaluate 

all tissues involved in the OA disease process and 

may be applied in cross-sectional and longitudinal 

studies. OA is no longer perceived simply as a 

disease of cartilage. It’s now viewed as a whole-organ 

disorder involving multiple joint tissues and leading 

to eventual joint failure.”

Several new techniques to depict cartilage with MRI 

are available, including 3D spin echo and gradient 

echo type of sequences. “Several MRI sequences are 

available and applicable in the clinical setting,” says 

Dr. Guermazi. Each of these sequences has important 

strengths and weaknesses that need to be considered 

(Table 1). Quantitative 3D cartilage morphometry is 

a validated and reliable tool to assess several cartilage 

parameters cross sectionally and longitudinally and 

is complementary to other evaluation techniques. 

“Compositional MRI might play an important 

role in assessing early and potentially reversible 

cartilage damage,” Dr. Guermazi adds. An overview 

of the different techniques of compositional MRI of 

cartilage is presented in Table 2. 

Although MRI is now considered the most important 

method for imaging of OA and cartilage, other 

modalities (eg, ultrasonography) play an important 

complementary role, especially in assessment of the 

synovial cavity. “The field of imaging in OA and 

cartilage has evolved rapidly,” Dr. Guermazi says. 

Ali Guermazi, MD, PhD 

Director, Quantitative Imaging Center

Professor of Radiology

Section Chief of Musculoskeletal Imaging  

Boston University School of Medicine

“Further improvements in imaging hardware, 
coils, sequences, and algorithms may foster a 

more comprehensive understanding of cartilage 
morphology and composition and of other articular 

tissues than what is currently possible.”

—Ali Guermazi, MD, PhD
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this information together with data from other 

ongoing studies. “This information will provide 

ample opportunities for collaborative research into 

all aspects of imaging in OA,” Dr. Guermazi says. 

“It should also allow the research community to 

rapidly advance its understanding of the risk factors 

involved in disease progression. Additionally, these 

data may help with the development of successful 

strategies for disease prevention.”  

According to Dr. Guermazi, imaging data may help 

clinicians determine which imaging biomarkers are 

the best predictors of clinical outcomes, such as real 

or virtual total joint replacement. “These data will 

further help with validating new imaging biomarkers 

as surrogate measures of disease progression,” he 

says. “Further improvements in imaging hardware, 

coils, sequences, and algorithms may foster a 

more comprehensive understanding of cartilage 

morphology and composition and of other articular 

tissues than what is currently possible. These 

improvements will be particularly important once 

structure- and/or disease-modifying drugs become 

available. Such therapies will require monitoring of 

the treatment response in large sets of OA patients. 

As these interventions become available, imaging 

will play an important and meaningful role in 

clinical decision making and practice.”

Financial Disclosures Statement

Ali Guermazi, MD, PhD, has indicated to Physician’s Weekly that he has worked as a consultant for Merck Serono,  

sanofi-aventis, and TissueGene. He is also a shareholder of Boston Imaging Core Lab, LLC.
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“Despite the continued lack of effective therapies, 

there is hope that imaging might be in a position to 

help drive therapeutic breakthroughs.” 

Making Treatment Plans
When treating knee OA, patient education about the 

disease is paramount. So too is achieving pain control, 

improving function, and altering the disease process 

and its potential consequences. “In the absence of a 

cure, the present therapeutic approaches primarily 

attempt to alleviate pain and improve joint function,” 

says Dr. Guermazi. “Treatment plans should not be 

defined according to the radiographic appearance 

of the joint. Instead, they should be individualized 

according to the clinical symptoms and the specific 

findings of the clinical examination. They should 

also take into account concomitant obesity, malalign-

ment, and muscle weakness.” 

Imaging Initiatives 
Clinicians and researchers are striving to make 

knee OA MRI data publicly available and use 

Table 2  Compositional MR Imaging for Assessment of Knee Cartilage

Abbreviations: 2D, two-dimensional; 3D, three-dimensional; GAG, glucosaminoglycan; MR, magnetic resonance. Source: Adapted from: Roemer FW, et al. Radiology. 2011;260:332-354.

Drawbacks

Requires intravenous contrast agent  

and delay between contrast agent 

administration and MR examination

Technically demanding, requires very  

high field strength multinuclear capable 

system and resonance-specific coils

2D technique, time consuming

Collagen specificity not well defined

Specific absorption rate problems, speci-

ficity for cartilage components is unclear

Sensitive to motion artifacts,  

absolute quantification can be 

demanding in thin cartilage layers

Strengths

Correlates indirectly with 

GAG, clinically useful and 

validated technique

Correlates directly  

with GAG, no contrast  

agent needed

Clinically useful, validated, 

robust technique

3D isotropic capability,  

short examination time

Robust technique

Provides information 

in addition to GAG and 

collagen specificity

Cartilage Component

Correlates indirectly with 

GAG, clinically useful 

and validated technique

 

GAG specific 

Collagen network and 

water-content specific

Collagen network and 

content specific

Collagen network and 

GAG specific

Collagen network and 

GAG specific

Type of MR Examination

 

dGEMRIC 

 

Sodium 23 MR imaging 

T2 mapping

T2* mapping

T1r mapping

Diffusion-weighted  

MR imaging

Table 1  MRI Techniques for Morphologic Assessment of Knee Cartilage

Abbreviations: 2D, two-dimensional; DEES, dual echo steady state; FSE, fast spin echo; MRI, magnetic resonance imaging; OA, osteoarthritis; SNR, signal-to-noise ratio;  

SPACE, sampling perfection with application-optimized contrast using different flip-angle evolutions; SPRG, spoiled gradient recalled acquisition in steady state;  

SSFP, steady-state free precession; VIPR, vastly interpolated projection reconstruction.

Source: Adapted from: Roemer FW, et al. Radiology. 2011;260:332-354.

Drawbacks

Anisotropic voxels; section gaps; 

partial-volume effects

Has not yet replaced 2D FSE  

imaging in clinical practice; not  

yet applied in knee OA trials

Long acquisition times; lack of  

contrast between fluid and cartilage; 

high sensitivity to susceptibility 

artifacts; poor for assessment of 

marrow abnormalities

Intra-substance signal intensity 

changes in cartilage may 

be difficult to detect; poor 

for assessment of marrow 

abnormalities; high sensitivity  

to susceptibility artifacts

Banding artifacts at long  

repetition times, especially at  

higher (3-T) field strength; not yet 

applied in knee OA trials

Long acquisition times; poor  

for assessment of marrow 

abnormalities; fat saturation is  

often insufficient; not yet applied  

in knee OA trials

Long acquisition times; not yet 

well validated for assessment of 

cartilage lesions in the knee

Strengths

T2- and intermediate-weighted 

sequences provide excellent contrast 

between fluid and cartilage; allows 

assessment of other internal structures

Isotropic resolution and multiplanar 

reformation; low potential for partial-

volume artifacts; allows assessment  

of other internal structures

Standard for imaging of cartilage 

morphology; higher sensitivity than 

routine 2D FSE; isotropic resolution and 

multiplanar reformation; low potential 

for partial-volume artifacts

Faster acquisition times than SPGR; 

high SNR and cartilage-to-fluid 

contrast; isotropic resolution and 

multiplanar reformation; low potential 

for partial-volume artifacts

High SNR and cartilage-to-fluid 

contrast; useful for assessing 

ligaments and menisci; isotropic 

resolution and multiplanar  

reformation; low potential for partial-

volume artifacts

Diagnostic performance similar to that 

of routine 2D FSE and SPGR sequences

May be acquired with isotropic 

resolution; good SNR and SNR efficiency

Characteristics

Routine sequence for knee imaging; 

T1-, proton density–, and T2-weighted 

sequences are commonly used in both 

clinical and research settings

Uses flip-angle modulation to reduce 

blurring and parallel imaging time  

to acquire 3D FSE intermediate- 

weighted images

Spoils the transverse steady state by 

semi-randomly changing the phase of the 

radiofrequency pulse; primarily T1-  

or proton density–weighted contrast

Two or more gradient echoes, separated 

by refocusing pulse, are acquired, and 

both are combined to generate the image; 

higher T2 weighting with high signal 

intensity for both cartilage and fluid; 

higher flip angles should be considered

Steady-state sequence similar to DESS 

but with different parameters; may 

be combined with 3D radial k-space 

acquisition called VIPR-SSFP; Contrast 

depends on T1-to-T2 ratio (T2-weighted–

to T1-weighted contrast for VIPR)

Uses active return of magnetization to  

the z axis after each excitation, 

enhancing the signal intensity of fluid 

while preserving the that from cartilage; 

contrast depends on T1-to-T2 ratio

Uses large eligible turbo factors  

owing to application of a restore pulse 

and variable flip-angle distribution 

(pseudo–steady state); primarily  

proton density–weighted contrast

MRI Technique

2D FSE

3D FSE

3D SPGR

3D DESS

3D balanced 

SSFP 

(including 

VIPR)

3D driven-

equilibrium 

Fourier 

transform

3D FSE  

SPACE
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K
nee osteoarthritis (OA) is a condition character-

ized by joint pain and dysfunction from progres-

sive articular cartilage and subchondral bone 

damage as well as inflammation, synovitis, osteophyte 

formation, and joint space loss. Hyaluronic acid 

(HA) is an integral component of the synovial fluid, 

explains Gary E. Myerson, MD, FACR. “HA acts as 

a joint lubricant and an anti-inflammatory.” People 

with knee OA have a markedly reduced concentra-

tion of endogenous HA, which ultimately leads to 

reductions in the viscoelastic properties of the syno-

vial fluid and induces inflammation.

Several HA injection products have been approved 

by the FDA for use in patients with mild or mod-

erate knee OA. These products are intended to 

replace OA-induced deficits and to stimulate pro-

duction of endogenous HA, which in turn may 

alleviate symptoms. However, in 2013, guidelines 

from the American Academy of Orthopaedic 

Surgeons (AAOS) noted that it could not recom-

mend using HA for the treatment of symptomatic 

knee OA. This recommendation was made despite 

including just 14 studies that were reviewed in the 

guidelines. Other limitations included failure to 

assess efficacy outcomes beyond 6 months, the 

inclusion of HA products not commercially avail-

able in the United States, and confusion in effect 

size interpretation.  

“There is a critical need to conduct more studies 

and research that assess the safety and efficacy pro-

file of HA products available for use in the U.S.,” 

says Dr. Myerson. “Given the concerns surrounding 

the recommendation by the AAOS on HA use, it’s 

important to reevaluate the efficacy of this treat-

ment with more comprehensive investigations.”

A Systematic Review  
& Meta-Analysis
A systematic review and meta-analysis of random-

ized saline-controlled trials was published recently in 

the journal Clinical Medicine Insights: Arthritis and 

Musculoskeletal Disorders in order to determine the 

safety and efficacy of U.S.-approved intra-articular HA 

injections for symptomatic knee OA. The investiga-

tion—conducted by Larry E. Miller, PhD, and Jon 

E. Block, PhD—included 29 studies that represented 

4,866 unique subjects, 2,673 of whom received 

HA injections, while 2,193 received saline. Due to 

variations in reporting post-injection knee pain and 

function trajectory, data were stratified into two 

A systematic review and meta-analysis has found that 
intra-articular hyaluronic acid products approved for 
use in the United States appear to be safe and efficacious 
in patients with symptomatic knee osteoarthritis.

HA Injections:

Taking a  

Deeper  

Look

Gary E. Myerson, MD, FACR

Rheumatologist 

Northside and Saint Joseph’s Hospital
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injections in appropriately selected patients. These 

treatments are often given to patients at a time when 

OA has progressed beyond mild or moderate. Intra-

articular HA injections will not benefit patients once 

their knee OA becomes severe. Healthcare providers 

should be offering this treatment option to patients 

earlier in the disease course.” 

Keeping HA in Perspective
With knee OA, Dr. Myerson says the primary objec-

tive is to maintain joint integrity, but he notes that 

accomplishing this goal is not a perfect science. 

“Each patient with knee OA will require an individu-

alized approach,” he says. “Intra-articular HA injec-

tions can be of great benefit to patients with mild 

or moderate knee OA. These treatments can also be 

viable alternatives for those who are not good can-

didates for knee surgery. This includes people who 

can’t take anti-inflammatory drugs and those who 

shouldn’t be on chronic opioid therapy. For example, 

older patients are good candidates for intra-articular 

HA injections because the treatment enables them 

to avoid using medications that cause sedation, diz-

ziness, or confusion. Such side effects can put older 

patients at greater risk for falls and more problems 

down the road.” 

Dr. Myerson says that healthcare providers should 

view intra-articular HA injections as a good treatment 

option to enhance patient health more than as an 

option to increase their financial bottom line. “Intra-

articular HA injections will never be a ‘money making’ 

approach for those who treat patients with knee OA,” 

he says. “These treatments will, however, improve 

patients’ quality of life and perhaps help them avoid 

surgery as long as they’re used in appropriately selected 

patients and administered properly.”

post-injection time windows: 4 to 13 weeks and 14 

to 26 weeks.

Analyzing Efficacy & Safety
According to the results of the systematic review and 

meta-analysis, intra-articular HA injections resulted 

in very large treatment effects for knee pain and knee 

function when compared with pre-injection values. 

The standardized mean difference (SMD) for knee 

pain was 1.37 at 4 to 13 weeks and 1.14 at 14 to 

26 weeks. Treatment effects for knee function were 

slighter lower, with SMDs of 1.16 and 1.07, respec-

tively (Figure 1). When compared with saline control 

patients, the SMD for knee pain was 0.43 at 4 to 13 

weeks and 0.38 at 14 to 26 weeks. Knee function 

SMD was 0.34 and 0.32, respectively, at the same 

time intervals (Figure 2). 

Importantly, the study, published in Clinical Medicine 

Insights: Arthritis & Musculoskeletal Disorders, 

reported no statistically significant differences 

between intra-articular HA and saline controls for 

any safety outcome, including serious adverse events 

(SAEs), treatment-related SAEs, study withdrawal, 

and adverse event-related study withdrawal (Figure 

3). “This research demonstrates that intra-articular 

injections of HA products, approved for use in the 

U.S., are both safe and effective in patients with 

symptomatic knee OA,” Dr. Myerson says. “The key, 

however, is to ensure that patients with mild or mod-

erate knee OA—not severe knee OA—are the ones 

receiving these injections. It’s also imperative that 

healthcare providers follow the instructions on how 

to properly administer these products. The knee fluid 

must be aspirated before the injection is given, or the 

risk for treatment failure will increase.”

Research Gaps Remain
Over the years, the few studies that have assessed the 

use of intra-articular HA injections in patients with 

knee OA often exclude subjects with end-stage knee 

OA. “This makes it challenging to assess the true safety 

and efficacy of these products,” says Dr. Myerson. 

“We need more evidence on use of intra-articular HA 
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Figure 1  Pre-to-Post Efficacy Changes
The figure below depicts the SMD for pre-to-post efficacy changes with intra-articular HA injections:

Pain SMD 95% CI P-value Standardized Mean Difference

- 4 to 13 weeks 1.37 1.12 to 1.61 <0.001 

- 14 to 26 weeks 1.14 0.89 to 1.39 <0.001 

Function    

- 4 to 13 weeks 1.16 0.99 to 1.34 <0.001 

- 14 to 26 weeks 1.07 0.84 to 1.30 <0.001 

Abbreviations: CI, confidence interval; HA, hyaluronic acid; SMD, standardized mean difference. Source: Adapted from: Miller LE, et al. Clin Med Insights  

Arthritis Musculoskelet Disord. 2013;6:57-63. 

0 0.2 0.4 0.6 0.8 1.0 1.2 1.4 1.6 1.8 2.0

Figure 2  Comparing Treatments
The figure below depicts the SMD for intra-articular HA injections versus saline controls:

Pain SMD 95% CI P-value Standardized Mean Difference

- 4 to 13 weeks 0.43 0.26 to 0.60 <0.001 

- 14 to 26 weeks 0.38 0.21 to 0.55 <0.001 

Function    

- 4 to 13 weeks 0.34 0.16 to 0.51 <0.001 

- 14 to 26 weeks 0.32 0.18 to 0.45 <0.001 

Abbreviations: CI, confidence interval; HA, hyaluronic acid; SMD, standardized mean difference. Source: Adapted from: Miller LE, et al. Clin Med Insights  

Arthritis Musculoskelet Disord. 2013;6:57-63. 

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

Figure 3  Assessing Safety
The figure below depicts the risk difference in safety outcomes for intra-articular HA injection versus saline controls:

SAE RD (%) 95% CI (%) P-value Risk Difference (%)

Any 0.7 -0.26 to 1.5 0.12 

Treatment-related 0 -0.4 to 0.4 1.00 

Withdrawal    

Any 0 -1.6 to 1.6 1.00 

AE-related 0.2 -0.4 to 0.8 0.46 

-10 -8 -6 -4 -2 0 2 4 6 8 10

Abbreviations: AE, adverse event; CI, confidence interval; HA, hyaluronic acid;  

IAHA; intra-articular hyaluronic acid; RD, risk difference; SAE, serious adverse event.

Source: Adapted from: Miller LE, et al. Clin Med Insights  

Arthritis Musculoskelet Disord. 2013;6:57-63. 
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OA and helps stabilize cartilage cells, decrease inflam-

matory cytokines, and bring the lining of the knee to 

a healthier state.” He adds that HA has been shown 

to block pain receptors in animal models, but he says 

more research is needed to determine if this effect also 

occurs in humans. 

Ideal Candidates
HA is typically used when other less invasive treat-

ments have failed, according to Dr. Dasa. “Any adult 

with early-onset mild to moderate OA who has knee 

pain, stiffness, or swelling should be considered for 

HA injections,” he says. “In addition, patients being 

considered for HA should not have intra-articular 

mechanical problems, such as meniscus or tendon 

tears or tendonitis. Ideal candidates for HA should 

have a pure diagnosis of mild to moderate OA and 

should be considered for the therapy regardless of 

their age, obesity, or activity level.” 

Guidelines
Intra-articular HA has been recommended as a treat-

ment option for knee OA by many organizations, 

including the American College of Rheumatology 

and the Osteoarthritis Research Society International. 

However, in 2013, the American Academy of 

Orthopaedic Surgeons (AAOS) revised its clinical 

practice guideline on the treatment of knee OA. One 

of the major changes to the AAOS guideline was that 

intra-articular HA is no longer recommended as a 

method of treatment for patients with symptomatic 

knee OA. This represents a paradigm shift from the 

2009 guidelines from the academy, which noted that 

findings were inconclusive regarding the use of HA. 

The current evidence, according to the 2013 AAOS 

guideline committee, did not meet the minimum 

clinically important improvement thresholds.

“The most recent AAOS recommendation regarding 

the use of HA in knee OA is based on a number of 

clinical trials with poor diagnostic inclusion criteria,” 

says Dr. Dasa. “The data that were used to reach 

a consensus recommendation on HA injections 

were based on patients with significant variation in 

OA severity and included products that were not 

FDA approved. We have studies that demonstrate 

the usefulness and effectiveness of HA injections 

in patients with mild or moderate knee OA. These 

benefits, however, diminish as OA progresses to 

advanced disease. The AAOS guideline fails to distin-

guish which patients can benefit from HA injections. 

Thus, further analyses are needed.”

Keeping Context
When deciding whether or not to use HA in patients 

with knee OA, Dr. Dasa recommends that clinicians 

look at using the therapy in context with other treat-

ment alternatives. “Medications can be of benefit in 

some, but there are potentially serious side effects to 

factor into the treatment equation, especially when 

using them for the long term. Other injectable agents 

can be helpful but are also associated with side effects. 

In many situations, HA injections can be a better 

option than what is currently available in the treat-

ment armamentarium. HA is not a magic pill, but it 

has a definite role in the treatment of knee OA.”

Financial Disclosures Statement
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The Role of HA in 
Knee Osteoarthritis
Hyaluronic acid (HA) is one of several therapeutic options available 
to help manage mild to moderate knee osteoarthritis without surgery. 
Establishing which patients are ideal candidates to receive HA 
injections and using it at a time when it can derive the most benefit 
are critical to helping reduce pain and disability.

A
ccording to recent estimates, almost 21 million 

adults in the United States are living with osteo-

arthritis (OA), a condition that most frequently 

affects the knee. Nearly one-third of people over the 

age of 50 have knee OA, but that figure skyrockets 

to about 80% for people aged 65 and older. Some 

studies have suggested that as many as 100,000 

Americans cannot get from their bed to the bathroom 

because of knee OA. 

In knee OA, the cartilage and underlying bone within 

the knee joint become degenerative, leading to pain 

and joint stiffness that can interfere with function 

and restrict activities of daily living. Currently, there 

is no cure for knee OA, and the therapies used to 

treat the condition do not prevent disease progres-

sion. “Treatment of OA typically focuses on mini-

mizing pain and swelling, reducing disability, and 

improving quality of life,” says Vinod Dasa, MD. 

“For some patients who have advanced disease, 

surgery will be required. For others, however, several 

effective treatments are available to manage mild or 

moderate symptoms.”

Treatment for knee OA usually starts with non- 

pharmacologic therapies, such as exercise programs, 

weight loss, and patient education. If the disease 

continues to progress, several classes of medications 

can be considered. Hyaluronic acid (HA) injections 

are an FDA-approved treatment that can be used for 

knee OA to help ease pain and stiffness. These injec-

tions have been on the market for more than a decade 

and are fast acting and relatively painless for patients. 

Reviewing HA
HA is a naturally occurring macromolecule that is 

an essential part of synovial fluid. The consistency 

of hyaluronan—which helps lubricate the joints to 

make them work smoothly—becomes thinner in 

patients with knee OA. Injecting HA into joints with 

knee OA can help restore some of the properties of 

the synovial fluid. These injections may also promote 

the endogenous synthesis of a more functional HA, 

therefore increasing mobility, decreasing pain, and 

restoring function.

“HA injections are typically used as a second- or 

third-line treatment after activity modification and 

anti-inflammatory drugs have been tried,” explains 

Dr. Dasa. “HA is indicated for pain relating to knee 

Vinod Dasa, MD 

Associate Professor of Clinical Orthopaedic 

Louisiana State University School of Medicine
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Knee Osteoarthritis &  
Meeting Physical 

Activity Goals

Disease and pain appear to have little impact on achieving recom-
mended physical activity levels among people with or at high risk of 
knee osteoarthritis. Greater efforts are needed to encourage this patient 
population to walk more frequently and for longer periods of time.

K
nee osteoarthritis (OA) affects more than 10% 

of all adults in the United States aged 60 and 

older. Knee OA, the most common form of 

arthritis, has emerged as an important public health 

problem for older adults. It has become the leading 

cause of disability in this patient population and 

has been linked to an increased risk of all-cause 

death. “The prevalence of knee OA increases with 

age, and there are no cures for the condition,” says 

Daniel K. White, PT, ScD. “The goals of treatment 

are to reduce pain and functional limits with both 

pharmacologic and non-pharmacologic therapies.”

The myriad of health benefits associated with 

regular physical activity have been well documented 

for all people, including those with knee OA. 

Walking has been shown in studies to reduce knee 

pain and improve functional ability in patients 

with knee OA. National medical organizations 

promote active lifestyles for people with arthritis, 

including walking. In fact, walking has recently 

been documented as the most common type of 

leisure-time physical activity practiced by older 

adults, including those with arthritis.

DHHS Recommendations
In 2008, the U.S. Department of Health and 

Human Services (DHHS) released guidelines that 

outline the minimal recommended intensity and 

durations needed to achieve health benefits from 

physical activity. A key recommendation from 

DHHS is that physical activity be at least moder-

ately intense—specifically, about 3.0 metabolic 

equivalents—to achieve health benefits. This is 

comparable to walking 100 or more steps per 

minute or roughly 2.5 miles per hour. “While most 

people can typically achieve this goal, it’s more 

challenging for older adults,” says White. Studies 

suggest that healthy adults between the ages of 60 

and 79 typically walk 2.5 to 3.0 miles per hour. 

In addition, DHHS recommends that physical 

activity be performed in segments of at least 10 

continuous minutes in duration at this intensity. To 

fully meet the DHHS guideline recommendations, 

at least 150 minutes of physical activity are needed 

over the course of a week at these intensities and 

durations.

Published research has shown that few people 

with knee OA actually completely meet the 

2008 DHHS guidelines. However, it is unclear 

if the pathology of OA itself or knee pain is the 

primary reason why few older adults are meeting 

guideline recommendations. “People with knee 

OA often slow their gait to prevent knee pain,” 

White explains, “but other factors could also be 

causing this poor adherence.” He says it is possible 

that few patients with knee OA are meeting the 

DHHS recommendations because of reasons 

unrelated to their condition. Another possibility 

is that patients may be unable to walk at the 

recommended intensity. Others may be capable of 

reaching the intensity required but are unable to 

sustain walking for the recommended duration. It 

is also possible that a combination of these reasons 

could be the cause. 

Taking a Closer Look
In a study published in Arthritis & Rheumatism, 

White and colleagues examined the association of 

radiographic knee OA and knee pain with meeting 

the 2008 DHHS guidelines for physical activity 

among a group of adults with and without knee 

OA and knee pain. The study team also assessed 

the proportions of participants who satisfied the 

minimal recommended intensity and bout durations 

specified by the DHHS guidelines through walking. 
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“Understanding the parameters of the problem of 

meeting the guideline recommendations may help 

us tailor public health efforts to promote physical 

activity among people with or at high risk of knee 

OA,” says White. 

For the study, a cross-sectional analysis was 

conducted in nearly 1,800 older adults from the 

Multicenter Osteoarthritis Study who had knee OA 

or who were at high risk of getting it. Participants 

wore a monitor to record steps per day for 7 

days. The proportion of participants who met the 

recommended physical activity levels was defined as 

those accumulating 150 or more minutes per week 

at 100 or more steps per minute in bouts lasting 

10 or more minutes. These proportions were also 

determined for those with and those without knee 

OA, as classified by radiography and by severity of 

knee pain.

Analyzing the Results
According to findings, people with or at high risk 

of knee OA were inactive regardless of the presence 

of radiographic OA or knee pain. Lower overall 

percentages of participants with radiographic knee 

OA and knee pain met recommended physical 

activity levels. “Almost all participants with or 

at high risk of knee OA were able to walk at the 

minimum intensity of physical activity,” White 

says. “However, only one-third met the minimum 

bout duration recommendation, and only 9.4% 

of men and 8.2% of women accumulated enough 

bouts of sufficient duration and intensity to fully 

meet the DHHS guidelines through walking.”

When the study population was stratified by radio-

graphic OA and knee pain status, fewer participants 

with these characteristics than their counterparts met 

the minimal recommended intensity, the minimal 

recommended bout duration, or the guideline 

recommendations. However, these differences were 

small and not statistically significant after adjusting 

for potential confounders (Figures 1 and 2). 

Assessing the Implications
White says the findings from his study team’s 

analysis have important implications. “Clinicians 

should recognize that the biggest barriers to physical 

activity and meeting guideline recommendations 

for physical activity may not necessarily be pain 

and structural disease in people with or at risk 

of knee OA,” he says. “With that in mind, it’s 

important to pay attention to barriers that are 

common to the general population. This includes 

lack of time, activity preferences, reliance on cars 

for transportation, and other typical reasons for 

patients not being physically active. We need to 

address factors that contribute to inactivity more 

generally and better identify non-disease factors 

that can bring about behavioral changes that 

increase daily physical activity.” 

Developing strategies that encourage people with 

or at high risk of knee OA to increase the duration 

of walking bouts are also important, White says. 

“We need to encourage patients to work toward 

accumulating more frequent activity bouts 

throughout the week. These individuals should be 

encouraged to persist for longer durations than 

they are currently walking. Concrete examples 

of moderate intensity can be helpful to patients. 

Such examples can show them approaches that are 

compatible with their existing walking program.”

Attaining the full DHHS guideline recom-

mendations for physical activity is a daunting task 

for many people with knee pain who start a walking 

program. Clinicians should educate their patients 

about the health benefits that can occur, says 

White. “Even a little physical activity is better than 

none,” he says. “After patients take those first steps 

toward being more active, it’s critical to continue 

encouraging frequent walking for longer durations, 

even if patients cannot meet the full guideline 

recommendations. The hope is that as patients 

make progress, they can experience less knee pain 

and improved physical function over time, thus 

reducing the burden of knee OA while reaping the 

benefits of a more physically active lifestyle.”

Figure 1  Radiographic Knee OA
The figure below depicts percentages of study participants 

meeting minimal recommended intensity and bout 

durations and the 2008 DHHS guidelines for physical 

activity by presence or absence of radiographic knee OA.

100

80

60

40

20

0

Ad
ju

st
ed

 P
re

va
le

nc
e 

(%
)

Absent AbsentPresent Present

Medium 
Intensity

Medium 
Duration

Meeting 
Guidelines
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depression, widespread pain, and study site. Values are the mean and 95% confidence 

interval. Using generalized linear models, the differences in proportions of participants 

meeting the minimal recommended intensity among those with and those without 

radiographic knee OA were not statistically significant. For the minimal recommended 

duration, the differences were not statistically significant. Differences for meeting the 

2008 DHHS physical activity guidelines were not statistically significant.

Abbreviations: DHHS, Department of Health and Human Services; OA, osteoarthritis.

Source: Adapted from: White DK, et al. Arthritis Rheum. 2013;65:139-147.

Figure 2 Knee Pain
The figure below depicts percentages of study participants 

meeting minimal recommended intensity and bout durations 

and the 2008 DHHS guidelines for physical activity by pres-

ence (mild or moderate/severe) or absence of knee pain.
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Notes: Data were adjusted for age, sex, race, education, BMI, comorbidity, symptoms 

of depression, widespread pain, and study site. Using generalized linear models, the 
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among those with mild and moderate-to-severe pain were not statistically significant 

compared with those with no pain. For the minimal recommended duration, the differ-

ences were not statistically significant. Differences for meeting the 2008 DHHS physical 

activity guidelines were not statistically significant.

Abbreviation: DHHS, Department of Health and Human Services.

Source: Adapted from: White DK, et al. Arthritis Rheum. 2013;65:139-147.
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Safety Considerations  
When Treating Knee OA
Several treatment options are available to manage knee osteoarthritis (OA), 

but the selection of safe and appropriate therapies can be challenging for 

clinicians. Taking a holistic approach and considering all treatment options 

for knee OA is key to ensuring the safe care of patients.

T
he increasing prevalence of painful knee osteo-

arthritis (OA) has created greater demand for 

strategies to prevent or delay surgery. After a 

diagnosis of knee OA, patients are generally recom-

mended to start an exercise program to lose weight, 

strengthen the knees, and increase mobility. When 

these non-pharmacologic therapies fail, several classes 

of medications can be used to improve pain relief. 

Generally, the available oral therapies have included 

acetominophen, NSAIDs, COX-2 inhibitors, and 

opiates, among others. Intra-articular injections with 

various substances are other treatment options that 

can be used by clinicians. These therapies are designed 

to relieve pain but will not cure knee OA. 

“In some patients, the oral medications used to treat 

knee OA can be beneficial for managing mild or 

moderate symptoms of knee OA,” says Vinod Dasa, 

MD. “Unfortunately, many of these therapies are 

also associated with side effects, some of which can 

be problematic, especially if a particular agent is used 

long term.” As the prevalence of knee OA is projected 

to increase dramatically in the coming years, it is 

becoming increasingly important that therapies be 

both safe and effective for use.

Striving for Safety
Dr. Dasa says that clinicians should keep safety profiles 

and side effects in mind when selecting therapies to 

treat knee OA. “Existing therapies should be viewed 

in the context of how safe they are for long-term 

use and the level of disease severity in the patient,” 

he says. “For example, NSAIDs have been shown in 

clinical research to be effective treatments for mild 

or moderate knee OA pain. These agents, however, 

have been linked to gastrointestinal bleeding and 

cardiovascular problems. Some of these problems can 

be especially serious in certain patient populations, 

including the elderly and those with multiple preex-

isting comorbidities.” 

Using Alternative Therapies

According to Dr. Dasa, if side effects are a concern, 

it may behoove clinicians to switch to a different 

therapy. “Some patients may require NSAIDs for a 

long period of time. If that’s the case, clinicians should 

consider offering their patients alternative treatments. 

For short periods of time, NSAID use can be safe and 

effective. Long-term use, however, may present more 

risks. Ultimately, switching to a different therapy 

while continuing with non-pharmacologic treat-

ments, such as weight loss, activity modification, and 

eating healthier, may be an effective strategy.” 

Several medical organizations have recommended 

the use of knee bracing as an alternative treatment 

to reduce pain from OA. Cortisone, steroid, and 

hyaluronic acid (HA) injections are among the other 

alternative approaches. Dr. Dasa cautions, however, 

that cortisone and steroid injections come with risks. 

“If patients have healthy articular cartilage, there is 

a risk that steroid injections can damage the healthy 

cartilage we’re trying to protect,” he says. “Steroid 

injections can have deleterious effects on the knee 

and are chondrotoxic. Furthermore, they typically 

include the use of an additional analgesics, which can 

also come with negative effects.” 

Considering HA
Intra-articular HA injections help lubricate the joints 

and attempt to replace the natural supply of hyal-

uronan that has been lost over time. HA injections 

have been on the market for more than a decade and 

have been shown to be effective in the treatment of 

mild or moderate knee OA in studies. Several orga-

nizations have released recommendations for the 

management of knee OA, but while some suggest HA 

may be helpful, others do not recommend using it as 

a method of treatment. 

Dr. Dasa says that guideline recommendations 

should be considered in the context of each indi-

vidual patient. “HA is still approved by the FDA for 

treating symptomatic knee OA and should be consid-

ered a treatment option for the condition,” he says. 

“The safety profile of HA has been well established in 

clinical trials, with the most common adverse effect 

being a self-limited reaction at the injection site. 

In the laboratory setting, HA injections have been 

shown to have beneficial effects on articular cartilage 

and synovium. HA injections are usually a safer treat-

ment option than steroids and offer the added benefit 

of not requiring additional analgesics.” 

Other patient factors should be addressed when 

considering alternative therapies for knee OA, says 

Dr. Dasa. “We need to take a holistic approach. For 

example, if a patient has diabetes, steroid injections 

can increase glucose levels. This may affect how well 

patients keep their diabetes under control. Similar 

vigilance is needed when considering long-term use 

of steroids. Steroid exposure can inhibit the stem cells 

around the knee, which in turn may reduce strength 

and healing in ligaments and tendons. In many cases, 

patients with mild or moderate knee OA can benefit 

more with HA injections than steroids. Ultimately, 

each patient’s unique medical problems should be 

assessed. Treatment decisions should then be based 

on those clinical characteristics.”

Managing Expectations
It is important to manage the expectations of 

patients regarding the knee OA therapies they take. 

“With currently available therapies, we’re not going 

to cure knee OA,” says Dr. Dasa. “Our goals are 

to make patients as comfortable as possible and 

manage symptoms as best we can. An analogy I 

like to use involves rubber wearing off a tire. As a 

tire goes bald, rubber can’t be put back on the tire. 

The same is true with cartilage in the knees. OA of 

the knee progresses slowly over time. It’s our goal 

to safely make patients as comfortable as possible 

while the aging process occurs.”
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