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Purpose: The purpose of this study was to assess how patient-reported pain is related to
osteoarthritis (OA) treatment patterns in routine clinical practice.

Patients and Methods: Data were collected between February and May 2017 from 153 United
States (US) primary care physicians, rheumatologists, and orthopedic surgeons. Each invited up to
nine consecutive patients to rate their OA pain in the last week. Physicians provided demographic,
clinical, and treatment information for patients, including nonpharmacologic therapies ever recom-
mended, currently recommended over-the-counter (OTC) medications, and currently and ever
prescribed medications for the management of OA. Findings for patients with mild (0—3),
moderate (4—6), and severe current pain (7—10) were compared using appropriate statistics.
Results: Among the 841 patients (61% female; mean 65 years; 57% knee OA), 45% reported
mild, 36% moderate, and 19% severe current OA pain. Current treatment modalities differed by
pain severity (P<0.05). Most patients (70%) had been recommended nonpharmacologic therapy
and 40% were currently recommended OTC medications. More patients with moderate (81%) or
severe pain (78%) currently received prescription medications, with or without nonpharmaco-
logic therapy, versus those with mild pain (67%). Overall, 47% of patients currently received just
one prescription drug, while 49% had received one prescription drug ever. Nonsteroidal anti-
inflammatory drugs (NSAIDs) were the most common current (58%) and ever received (88%)
prescriptions. Current NSAID prescriptions were not associated with pain severity.
Acetaminophen recommendations, opioid prescriptions (current and ever), and multiple pre-
scription medications tried were numerically highest in the severe pain group (all P<0.05 by pain
severity). In all groups, >80% of treatment switches were due to lack of efficacy.
Conclusion: Real-life treatment patterns for OA in the US are significantly associated with
current patient-reported pain. Combining nonpharmacologic and pharmacologic treatments is
common but higher pain ratings are associated with multiple failed prescription treatments.
Current use of acetaminophen and opioids, but not NSAIDs, increases alongside pain severity.
Keywords: nonprescription drugs, prescription drugs, therapeutics, pain management,
practice patterns, physicians

Introduction

Osteoarthritis (OA) is the most common form of arthritis in the United States (US),
and its prevalence is increasing.'” Pain is the hallmark symptom of OA, often
driving individuals to seek medical attention and contributing to functional limita-

tions, reducing quality of life, and increasing the overall healthcare burden.'™ Joint
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pain in OA is complex and incompletely understood, par-
ticularly as pain does not consistently correlate with
observed structural joint damage.* It can be a product of
multiple factors, including peripheral/central sensitization
and individual patient characteristics.® These factors can
further complicate the treatment of OA.

As OA can involve multiple joints and is progressive in
nature, treatment is often dynamic and long term. Clinical
guidelines for the management of OA are joint-specific and
increasingly personalized, taking into account each patient’s
comorbidity profile, concerns, goals, and personal situation.>”
Treatment for OA is generally focused on alleviating pain and
reducing functional impairment through nonpharmacologic,
pharmacologic, and surgical interventions.'

The data in the presented treatment analysis were col-
lected in 2017 as part of the Adelphi Disease Specific
Programme (DSP).'" At the time, both the Osteoarthritis
Research Society International (OARSI)™’ and American
College of Rheumatology (ACR)® guidelines for the non-
surgical management of hip and knee OA strongly recom-
mended aerobic/resistance land-based exercise, water-based
exercise, and weight loss (for overweight patients only) as
appropriate nonpharmacologic therapies. This was to be
conducted alongside the receipt of medications, if required,
including acetaminophen (for those without comorbidities),
oral nonsteroidal anti-inflammatory drugs (NSAIDs [for
those without comorbidities]; preferably topical for the
knee), and intra-articular corticosteroids. A number of
other nonpharmacologic and pharmacologic approaches
are recommended in each of these guidelines.

During this time, opioid prescriptions for patients with OA
were common.'>"? There was growing alarm around the con-
tinuing opioid epidemic in the US with a rapidly rising inci-
dence of deaths due to overdose.'*'> The majority of these
deaths were associated with synthetic opioids, and there was
increasing co-involvement with prescription opioids.'*"
Guidelines for the treatment of hip and knee OA were uncer-
tain around recommending opioids due to the lack of high-
quality data demonstrating clinically relevant efficacy in this
population, the frequent incidence of side effects, and the clear
risk of addiction.” ”'® The 2012 ACR guidelines for hip, knee,
and hand OA conditionally recommended the use of tramadol,
whereas the 2008 OARSI guidelines (hip OA) recommended
use of weak opioids in patients refractory to other analgesics
and the use of strong opioids only in the management of severe
pain.>® OARSI guidelines for knee OA (2014) were “uncer-
tain” about recommending opioids.” Furthermore, the 2016
Centers for Disease Control and Prevention (CDC) guidelines

for the use of opioids in the treatment of chronic pain state that
nonopioid therapies are preferred and opioids should only be
used (cautiously) when benefits outweigh the risks.'”

There is little published evidence reporting on the multi-
modal treatment patterns for patients with OA (the combina-
[OTC],
nonpharmacologic therapies). In view of the importance of

tion of prescribed, over-the-counter and
pain relief in the treatment of OA and the concern around the
use of opioids in this population, this study uniquely assessed
the relationship between patient-reported pain severity and
physician-determined multimodal treatment patterns in rou-

tine clinical practice in the US during 2017.

Patients and Methods
Study Design

This was an observational, noninterventional, cross-sectional
study comprising a survey that captured paired data from both
physicians and their patients with OA. The methodology
associated with the Adelphi DSP has been widely used and
has been reported previously."' The DSP methodology was
granted a central exception from requiring ethics approval by
the Western Institutional Review Board, as it was considered
to pose minimal risk to patients and physicians.

Participants

The current analysis included data for patients visiting
physicians for the treatment of OA in US clinical settings
between February and May 2017. Physician participants
were identified from publicly available lists of healthcare
professionals according to predefined selection criteria: 1)
practicing in orthopedic surgery, rheumatology, or primary
practice; 2) made treatment decisions for at least 10
patients with OA in a typical month. Candidate respon-
dents were screened by telephone, and those who met the
predefined eligibility criteria were invited to participate.
Physicians completed electronic patient record forms for
up to nine consecutive adult (>18 years) patients with
a diagnosis of OA. These patients were invited to partici-
pate by providing written informed consent and complet-
ing companion self-completion forms.

Outcomes

The study paired physician-derived data with patient-
reported pain severity. Patients reported their average OA-
related pain in the last week using an 11-point numeric
rating scale with 0 indicating no pain and 10 indicating the
worst possible pain. This was matched to physician-
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completed data including their current primary specialty,
patient demographics (age, sex, ethnicity, employment
status [question was: “retired/unemployed as a result of
their OA?”]) and clinical characteristics (height, weight
[for body mass index (BMI)], time since OA diagnosis,
affected joints, number of affected joints, location of the
most “troublesome” joint, and Charlson Comorbidity
Index.'® This weighted index is used to estimate the risk
of death from multiple comorbid diseases and is com-
monly used in longitudinal studies.'® Definitions for pre-
sented outcomes on treatment modalities
(nonpharmacologic, OTC, and prescribed medications for

OA) are available in Supplementary Table 1.

Nonpharmacologic therapies were captured as those
ever recommended to the patient (combining current and
any previous). OTC medication recommendations were
captured as those currently recommended. Prescription
medications are presented as 1) all those currently pre-
scribed including on the day of the office visit; and 2)
those ever prescribed for OA, including current prescrip-

tions (as in 1) and any previous prescriptions.

Analysis

Patient data were grouped by self-reported average pain
intensity over the last week on an 11-point numeric rating
scale (0—10): mild pain (0-3), moderate pain (4—6), and
severe (7-10) pain. These categories have been widely
used in clinical studies and routine clinical practice.'’

Outcomes were summarized for the overall patient
population and grouped by pain severity, including demo-
graphics and clinical characteristics, current treatment
modalities for OA, nonpharmacologic therapies ever
recommended for OA, current physician-recommended
OTC medications, prescription medications ever pre-
scribed for OA, currently prescribed medications for OA,
reasons for switching prescription therapy and duration of
use, prior recommendations for nonpharmacologic therapy
before the use of medication.

Continuous variables were reported as mean and stan-
dard deviation (SD), and compared using analysis of
variance.”® Categorical variables were described by fre-
quency and percentage, and compared using the Pearson’s
chi-square test or Fisher-Freeman-Halton test (when an

Table | Patient Demographics and Clinical Characteristics by Current Patient-Reported Pain Severity

Current Patient-Reported Pain Severity
Overall (N=841) Mild (n=382) Moderate (n=302) Severe (n=157) P value
Age, years, mean (+SD) 64.6 (11.7) 624 (11.1) 66.2 (11.6) 66.9 (12.5) <0.0001
Female, n (%) 512 (60.9) 231 (60.5) 171 (56.6) 110 (70.1) 0.0194
Ethnicity, White/Caucasian, n (%)? 654 (77.8) 286 (74.9) 245 (81.1) 123 (78.3) 0.2874
BMI, mean (+SD) 28.7 (5.8) 27.7 (5.1) 29.1 (5.6) 303 (7.2) <0.0001
BMI category, n (%)
Underweight (<18.5) 6 (0.7) 3(0.8) 3 (1.0 0
Healthy weight (18.5-25) 230 (27.3) 113 (29.6) 75 (24.8) 42 (26.8)
Overweight (25-29) 308 (36.6) 163 (42.7) 103 (34.1) 42 (26.8) 0.0002
Obese (230) 297 (35.3) 103 (27.0) 121 (40.1) 73 (46.5)
n 435 213 154 68
Time since diagnosis, years, mean (+SD) 2.3 (3.8) 1.9 (2.9) 2.6 (44) 3.0 (4.8) 0.0686
Number of affected joints, mean (xSD) 3.1 (2.5) 2.7 (2.1) 34 (2.7) 3.6 (2.8) <0.0001
Affected joints (>25% overall), n (%)
Knee 479 (57.0) 200 (52.5) 178 (58.9) 101 (64.3) 0.0264
Back 312 (37.1) 106 (27.7) 128 (42.4) 78 (49.7) <0.0001
Hip 268 (31.9) 97 (25.4) 109 (36.1) 62 (39.5) 0.0009
Charlson Comorbidity Index, mean (+SD) 0.4 (0.8) 0.3 (0.6) 0.4 (0.9) 0.5 (0.9) 0.0054

Notes: Data were not available for all outcomes for all patients. *Additionally: 11.2% African American, 6.2% Hispanic/Latino, 2.7% Asian, 0.5% Middle Eastern, 0.6% mixed
race, 0.5% Chinese, and 0.6% Native American. Continuous variables compared using analysis of variance. Categorical variables compared using the Pearson’s chi-square test.

Abbreviations: BMI, body mass index; SD, standard deviation.
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expected cell count was less than 5).2%2! All data were
managed and analyzed using SPSS version 7.5 (SPSS Inc.,
Chicago, IL) and Stata version 14.1 (StataCorp, College
Station, TX, US).

Results
Patient Demographic and Clinical

Characteristics

A total of 841 patients were included in this analysis,
identified by 153 physicians. Their demographics and clin-
ical characteristics are shown in Table 1. Most patients
(59.2%) were managed by primary care physicians, with
rheumatologists and orthopedists contributing 25.9% and
14.9% of patients, respectively. The most commonly
affected joint was the knee (57.0%), followed by the
back (37.1%) and hip (31.9%). The knee was reported by
the physician to be the most “troublesome” joint (43.0%;
back 21.3%; hip 18.0%). Overall, 6.1% of patients were
unemployed/retired due to their OA.

Of the 841 patients, 382 (45.4%) patients reported mild
current pain, 302 (35.9%) moderate pain, and 157 (18.7%)
severe pain. Age, sex, BMI category, number of affected
joints, and Charlson Comorbidity Index were all signifi-
cantly associated with patient-reported pain severity
(Table 1), whereas time since diagnosis was not (mean: 2
years).

Age, BMI, number of affected joints, proportions of
patient with knee, back, or hip involvement, and Charlson
Comorbidity Index all appeared higher in patients with
severe pain than in those with moderate or mild pain.
There was also a higher proportion of female patients in
the severe pain group than in the moderate or mild pain
groups.

Current Multimodal Treatment

Combinations

There was a significant association between current treat-
ment modality combinations and current patient-reported
pain severity (P=0.0021). Most patients (57.6%) were
prescribed prescription medications along with nonphar-
macologic therapy recommendations (Figure 1). Fewer
received medication prescriptions only (16.5%), or recom-
mendations for nonpharmacologic treatment only (19.9%).
Higher proportions of patients with moderate or severe
pain received prescription medications than those with
mild pain, and fewer received no treatment.

Prescription medication

Prescription medication &
nonpharmacologic treatment

Nonpharmacologic treatment

No treatment

% of patients

Severe
(n=157)

Moderate
(n=302)

Al patients Mild

(N=841) (n=382)

Current patient-reported pain severity
P=0.0021

Figure | Percentage of Patients Currently Utilizing Nonpharmacologic and
Pharmacologic Treatment by Pain Severity. Current treatment recommendations
were collected from the treating physician. Patients reported their current osteoar-
thritis joint pain on an |l-point scale; 0-3=mild; 4-6=moderate; 7—|0=severe.
P value derived from the Pearson’s chi-squared test.

Recommendations for

Nonpharmacologic Therapies
Physicians reported having a discussion (at any time)
about nonpharmacologic therapies with 69.6% of patients.
Recommendations for weight loss, physical therapy,
avoidance of painful activities, use of a walking aid, and
use of walkers and wheelchairs were all significantly asso-
ciated with current
(Figure 2).

A numerically higher proportion of patients with

patient-reported pain severity

severe pain (79.6%) had discussed nonpharmacologic
therapies with their physician than those with moderate
(66.9%) or mild (67.5%) pain. Fitness/exercise regimens,
weight loss, and use of physical therapy were the three
most common recommendations.

The timing of nonpharmacologic therapy introduction
was significantly associated with current pain severity
(P=0.0252). Overall, 25.9% of patients with severe pain
had tried at least one nonpharmacologic therapy before
drug treatment compared with 14.5% and 15.1% of
patients with mild or moderate pain, respectively.

Currently Recommended Over-the-

Counter Medications

Most patients (59.9%) were not currently recommended to
take OTC medications for OA by their physician, and this
was not significantly different across pain severity groups
(Table 2; 40.1% were currently recommended OTC
medications).

The most commonly recommended OTC medications
for OA are shown in Table 2. Naproxen was recom-
mended to a numerically higher proportion of patients
with mild pain (26.6%) than those with moderate
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Exercise regimen

Lose weight*

Physical therapy*

Avoidance of painful activities*
Therapeutic massage

Stick/cane*

Transcutaneous electrical nerve stimiulation

Occupational therapist

Dietary supplements/home remedies
Walker*

Cognitive behavior therapist/psychotherapist
Patient forums/groups

Wheelchair*

Hypnosis

Other jm=

————————

__
Acupuncture —

o

——
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—

|

P

—

|

p—

Current patient-reported
osteoarthritis pain

== Mild (n=258)
Hm Moderate (n=202)
Severe (n=125)
*P<0.05

T T T T T T 1
20 40 60 80

% of patients who have ever discussed a nonpharmacologic therapy

Figure 2 Nonpharmacologic Therapy Recommendations by Current Patient-Reported Pain Severity. Nonpharmacologic recommendations have been made (at any time,
including the day of the office visit) to 67.5% of patients with mild, 66.9% with moderate, and 79.6% with severe current osteoarthritis pain (585/841 [69.6%] overall).
P values compared across pain severity groups using the Pearson’s chi-squared test or the Fisher-Freeman-Halton test (FFH): lose weight P=0.0002, physical therapy
P=0.0001, avoidance of painful activities P=0.0191, stick/cane P=0.0005, walker P=0.0029 (FFH), wheelchair P=0.0249 (FFH). All others were P<0.05 (cognitive behavior

therapist/psychotherapist, hyponosis, patient forums/groups by FFH).

(11.5%) or severe pain (9.8%). Conversely, acetamino-
phen recommendations were most common among
patients with severe pain (65.6% vs 56.6% moderate
and 42.9% mild). Further statistical analysis showed
recommendations for both naproxen and acetaminophen
were significantly associated with patient-reported pain
severity.

Medications Ever Prescribed
Overall, 84.4% of patients had ever received
a prescription for their OA pain (Table 3). NSAIDs
were the most commonly prescribed medication
(88.0% overall). The proportion of patients who had
received an NSAID prescription was highest among
those with moderate current pain and lowest among
those with severe pain. Similar trends were observed
for glucosamine/chondroitin prescriptions. This was in
contrast with findings for opioids, which had been most
prescribed to patients with severe pain. The proportion
of patients who had ever received opioids increased
alongside current pain severity.

Current pain severity was statistically associated with
prescriptions for opioids (overall, strong, and weak), glu-
and NSAIDs.

a significant association between current pain severity

cosamine/chondroitin, There was also

and the number of prescription drugs that the patient had
ever taken, as there was for never having received
a prescription for OA (Tables 3 and 4).

Just over half of all patients (51.5%) had received more
than one type of medication for OA to date (Table 3).
Overall, 28.7% of patients with severe current pain had
tried >3 medications, compared with 19.6% of those with
moderate and 9.5% of those with mild pain. Conversely,
59.1% of patients with mild pain had tried just one
medication.

Physicians cited “lack of efficacy” as the reason for
switching to second- (82.5%) and third-line (85.3%) thera-
pies, with no association with current pain severity
(Table 3). The mean (SD) physician-reported duration of
therapy for all treatment lines was 63.9 (63.0) weeks, and
this duration was associated with current pain severity
(P=0.0018; Table 3), being longest in those with moderate

current pain.

Current Prescription Medications

Medications were currently prescribed to 74.1% of
patients to treat their OA: 46.8% received monotherapy,
16.1% received two concomitant prescriptions, and 11.2%
received three or more (Table 4). A further 10.3% had
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Table 2 Physician-Reported Recommendations for OTC Medications by Current Patient-Reported Pain Severity

Current Patient-Reported Pain P value
Overall (N=841) Mild (n=382) Moderate (n=302) Severe (n=157)
Physician recommended that the patient currently takes OTC medication for their osteoarthritis, n (%)
Yes 337 (40.1) 158 (41.4) 116 (38.4) 63 (40.1) 0.7365
No 504 (59.9) 224 (58.6) 186 (61.6) 94 (59.9)
Type of OTC medication currently recommended
n 328 154 113 6l
Acetaminophen, n (%) 170 (51.8) 66 (42.9) 64 (56.6) 40 (65.6) 0.0049
Ibuprofen, n (%) 60 (18.3) 31 (20.1) 18 (15.9) 11 (18.0) 0.6795
Naproxen, n (%) 60 (18.3) 41 (26.6) 13 (11.5) 6 (9.8) 0.0011
Glucosamine, n (%) 21 (6.4) 8 (5.2) 10 (8.8) 3 (4.9) 04214
Other, n (%) 17 (5.2) 8 (5.2) 8 (7.1) 1 (1.6) 0.3033

Notes: Disparity between the number of patients to whom OTC medications were recommended (n=337) and the number of OTC medications according to type (n=328)
reflects that some physicians did not state what type of medication was recommended. P values compared across pain severity groups using the Pearson’s chi-squared test or

the Fisher-Freeman-Halton test (“‘glucosamine” and “other”).
Abbreviation: OTC, over-the-counter.

previously been prescribed >1 medication but had no
active prescriptions.

There was a significant association between pain severity
and having no current prescriptions (comprising patients
who have never had a prescription and those with only
discontinued prescriptions), having a current prescription,
and the number of currently prescribed medications.

NSAIDs were the most common current prescription
medication for OA in all pain severity groups (Table 4).
Opioids (overall, strong, and weak), non opioid analgesics
other than NSAIDs (ie, prescription acetaminophen or
capsaicin), corticosteroids, and glycosaminoglycans were
significantly associated with pain severity.

Substantially higher proportions of patients with severe
and moderate pain were prescribed opioids than those with
mild pain. Use of nonopioid analgesics other than
NSAIDs, corticosteroids, and glycosaminoglycans was
highest among patients with moderate pain.

Discussion

In this 2017 survey of patients actively seeking OA care in
the US, 54.6% reported moderate or severe current pain.
A number of treatment patterns were most common among
patients with severe pain, notably, any recommendations
for nonpharmacologic therapy, recommendation for OTC
acetaminophen, ever having received a prescription for
OA pain, >3 prescription medications ever tried, and
opioid prescriptions (currently or ever received). Separate
statistical analysis confirmed that these treatment patterns

were significantly associated with the severity of current
pain.

Nonpharmacologic therapies are increasingly recog-
nized as important adjuncts for the management of OA
of all severities, and have been included in treatment
guidelines for many years.”® In this study, nonpharmaco-
logic therapies had been discussed with higher proportions
of patients with severe current pain (79.6%) than those
reporting moderate (66.9%) or mild pain (67.5%). The
mean time since diagnosis of 2-3 years was not signifi-
cantly different between groups. The three most com-
monly discussed nonpharmacologic therapies (weight
loss, exercise regimens, and physical therapy) aligned
well with the treatment guidelines available at the
time.>’ Obesity is a well-established risk factor for
OA.?* In this study, 46.5% of patients with severe pain
were obese (BMI >30) and BMI was significantly asso-
ciated with current OA pain. Interestingly, avoidance of
painful activities was the fourth most commonly recom-
mended nonpharmacologic therapy but does not feature in
clinical guidelines, and the use of walking aids (sticks/
canes/walkers) were not commonly recommended despite
being mentioned in the guidelines and being relatively
easy to obtain.

The level of current prescription medication use in this
study was high (74.1%). Data from the US Osteoarthritis
Initiative (OAI) database of patients with symptomatic and
radiographically confirmed knee OA showed that only
30.1% of patients reported prescription medication use in
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Table 3 Physician-Reported Medications Ever Prescribed by Current Patient-Reported Pain Severity

Current Patient-Reported Pain P value
Overall Mild Moderate Severe
(N=841) (n=382) (n=302) (n=157)
Medications ever prescribed for osteoarthritis, n (%)
Any 710 (84.4) 296 (77.5) 271 (89.7) 143 (91.1) <0.0001
NSAIDs* 625 (88.0) 261 (88.2) 250 (92.3) 114 (79.7) 0.0009
Other non opioid analgesics 216 (30.4) 81 (27.4) 92 (33.9) 43 (30.1) 0.2337
Any opioid 203 (28.6) 53 (17.9) 90 (33.2) 60 (42.0) <0.0001
Weak opioid 163 (23.0) 43 (14.5) 75 (27.7) 45 (31.5) <0.0001
Strong opioid 39 (5.5) 8 (2.7) 17 (6.3) 14 (9.8) 0.0073
Corticosteroids® 103 (14.5) 34 (11.5) 42 (15.5) 27 (18.9) 0.1004
Glucosamine or chondroitin® 70 (9.9) 23 (7.8) 38 (14.0) 9 (6.3) 0.0124
Viscosupplements 31 (44) 12 (4.1) 10 (3.7) 9 (6.3) 0.4408
Other® 36 (5.1) I (3.7) 13 (4.8) 12 (8.4) 0.1082
Duration of use for all treatment lines, n 709 296 270 143 0.0018
Mean (+SD), weeks 63.9 (63.0) 56.8 (48.1) | 74.6 (80.4) 58.5 (48.6)
Number of different prescribed drug treatment regimens ever received for osteoarthritis, n (%)
n 710 296 271 143
| 344 (48.5) 175 (59.1) 119 (43.9) 50 (35.0)
2 244 (34.4) 93 (31.4) 99 (36.5) 52 (36.4) <0.0001
3 or more 122 (17.2) 28 (9.5) 53 (19.6) 41 (28.7)
Patients switching to 2nd regimen due to “lack of 273 (82.5) 94 (83.2) 115 (82.7) 64 (81.0) 0.9218
efficacy,” n (%)¢
Patients switching to 3rd regimen due to “lack of 93 (85.3) 20 (83.3) 42 (85.7) 31 (86.1) 0.9514
efficacy,” n (%)°

Notes: *Traditional NSAIDs, cyclooxygenase-2 inhibitors, or NSAIDs given with proton pump inhibitors. ®Includes intraarticular and oral use. “Includes medications used by
<5% of patients. dPatients who had switched medications and showed response to medication use. P values compared across pain severity groups using the Pearson’s chi-

squared test.
Abbreviation: NSAID, nonsteroidal anti-inflammatory drugs.

the 30 days before survey (published in 2013).% In a 2007
study of US MarketScan®
patients with OA had received prescription pain medica-

claims databases, 87% of

tion in the last 12 months.?* Our results are more closely
comparable with the claims data than with the US OAI
data. This may be because patients in our study were
actively seeking medical care for their OA.

In our study, most patients (57.6%) were currently on
a treatment regimen consisting of >1 prescribed medica-
tion and >1 nonpharmacologic therapy, and there was
a significant association between current treatment modal-
ities and patient-reported pain. Patients with more severe
pain appeared more likely to receive both modalities
together, or to receive just prescription medications. The
majority of all patients currently received <1 prescription
medications, irrespective of pain level. However, patients
with severe pain appeared to have tried more prescribed

medication regimens, which more often included opioids.
Similar to the findings of Kingsbury (2013)* in patients
with knee OA, prescription therapy switching appeared to
be common in our study, and >80% of patients were
switched to second- or third-line regimens due to lack of
efficacy. These findings suggest that some patients found
their pain difficult to address and may be candidates for
joint replacement surgery or novel therapeutics.
Treatment of OA with acetaminophen and/or NSAIDs
was common and recommended in treatment guidelines
applicable at the time, despite some notes of caution.”’ In
this study, current recommendations for OTC acetamino-
phen were significantly related to patient-reported pain
severity. Numerically higher proportions of patients with
severe pain were recommended acetaminophen than those
with moderate or mild pain. Current recommendations for
OTC ibuprofen (18.3%) and prescriptions for NSAIDs
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Table 4 Physician-Reported Present Prescription Medications by Current Patient-Reported Pain Severity

n (%) Current Patient-Reported Pain P value

Overall Mild Moderate Severe

(N=841) (n=382) (n=302) (n=157)
Currently prescribed treatments for 623 (74.1) 257 (67.3) 244 (80.8) 122 (77.7) 0.0002
osteoarthritis
No current prescriptions 218 (25.9) 125 (32.7) 58 (19.2) 35 (22.3) 0.0002
Only discontinued prescriptions 87 (10.3) 39 (10.2) 27 (8.9) 21 (13.4) 0.3321
Never prescribed 131 (15.6) 86 (22.5) 31 (10.3) 14 (8.9) <0.0001
Currently prescribed treatments for osteoarthritis by type, n (%)
NSAIDs® 484 (57.6) 216 (56.5) 188 (62.3) 80 (51.0) 0.0583
Other non opioid analgesics 122 (14.5) 42 (11.0) 54 (17.9) 26 (16.6) 0.0287
Any opioid 168 (20.0) 37 9.7) 80 (26.5) 51 (32.5) <0.0001
Strong opioid 27 (3.2) 4 (1.0) 10 (3.3) 13 (8.3) 0.0001
Weak opioid 108 (12.8) 23 (6.0) 55 (18.2) 30 (19.1) <0.0001
Corticosteroids® 64 (7.6) 21 (5.5) 32 (10.6) 11 (7.0) 0.0421
Glycosaminoglycans® 48 (5.7) 15 (3.9) 27 (8.9) 6 (3.8) 0.0103
Viscosupplements 23 (2.7) 10 (2.6) 5(1.7) 8 (5.1) 0.0987
Other® 27 (3.2) 8 (2.1) 12 (4.0) 7 (4.5) 0.2364
Number of different prescribed drug treatment regimens currently received specifically for osteoarthritis, n (%)
None 218 (25.9) 125 (32.7) 58 (19.2) 35 (22.3)
| 394 (46.8) 193 (50.5) 132 (43.7) 69 (43.9)
2 135 (16.1) 39 (10.2) 62 (20.5) 34 (21.7) <0.0001
3 or more 94 (11.2) 25 (6.5) 50 (16.6) 19 (12.1)

Notes: *Traditional NSAIDs, cyclooxygenase-2 inhibitors, or NSAIDs given with proton pump inhibitors. ®Includes intraarticular and oral use. “Includes medications used by
<5% of patients. P values compared across pain severity groups using the Pearson’s chi-squared test.

Abbreviation: NSAID, nonsteroidal anti-inflammatory drug.

(57.6%) were not significantly associated with current
pain, while the proportion of patients recommended OTC
naproxen declined with increasing pain. There was
a significant association between current pain and having
ever been prescribed NSAIDs, but this was common in all
pain subgroups (88.0% of patients overall). These findings
may suggest that physicians feel that patients with more
severe pain may have exhausted this treatment option.
Pain severity was associated with opioid medication pre-
scriptions in this study, which is consistent with findings
from another study with self-reported OA severity.”> The
proportions of patients currently prescribed an opioid
(20.0%; weak 12.8% or strong 3.2%) were within the broad
range of current/recent opioid use identified in other studies
of patients with OA in the US (13%-60%).'>'*?* At the
time, opioids were known to have a small therapeutic win-
dow for the short-term treatment of OA and carry
a significant risk of addiction-related adverse events, includ-

ing overdose.'®**?” Treatment guidelines for chronic pain

published in 2016 by the CDC cautioned against the use of
opioids unless benefits outweighed risk,'” and the presiding
guidelines for hip and knee OA (all published before 2016)
were uncertain around recommending opioids.”” A notable
exception is the conditional recommendation for tramadol in
the ACR guidelines, which was based on systematic review
evidence.®*® With the exception of tramadol, the observed
frequency of opioid prescriptions to patients with OA sup-
ports the conclusion that the therapy options available and
recommended at the time were potentially suboptimal, leav-
ing physicians little option other than to turn to opioids.
Although no formal estimate of adherence to treatment
guidelines was made—aside from opioids—the pattern of
prescribed medication seemed somewhat consistent with
current recommendations and should be seen in the con-
and uptake of, OA
guidelines.””** Revised treatment guidelines for hip and

text of poor adherence to,
knee OA have been published since this study and cast

further doubt on the use of opioids, NSAIDs, and
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with
comorbidities.** However, they are not able to offer sig-

acetaminophen,  particularly  for  patients
nificant alternatives for OA management, other than an
increased focus on potentially underused nonpharmacolo-

gic therapies.

Limitations
Inferential statistical analyses presented here are exploratory.
Our findings should be further investigated in independent
patient populations, and it would be of interest to evaluate
how the updated OA treatment guidelines have altered clin-
ical practice. While pain is the primary symptom of OA,”
changes in symptoms and structural disease progression are
individualized, and not

highly variable, necessarily

correlated;’' yet, they may influence patient care.>*

Although a strength of this study is its relatively large
patient sample (>800), this was derived from a relatively
small number of geographically spread US physicians
(n=153) who may not be representative of OA-treating
physicians in general. This may contribute to patient selec-
tion bias; however, inclusion of consecutive patients was
implemented to reduce such bias. Our patient population is
only representative of those currently seeking healthcare
for OA. Although symptomatic patients were of greatest
interest in this study, it should be recognized that asymp-
tomatic (radiographically confirmed) individuals represent
a larger proportion of patients with OA in the US.** Our
study patients were also somewhat “self-selected” in that
they opted to participate.

All outcomes except current pain were derived from phy-
sician responses. To maintain real-world patterns, diagnosis
was based on the physician’s judgment rather than on
a formalized, study-specific, diagnostic checklist. Many out-
comes were based on the physician’s understanding of the
patient’s condition, eg, use of medication was determined
from physician recommendation (as opposed to patient-
reported adherence) and may therefore have inherent inaccu-
racy. Surgical interventions were not included in this
assessment.

Conclusions

This study of real-world patients with OA in 2017 found
significant differences in nonpharmacologic, OTC, and pre-
scription therapy recommendations made by treating physi-
cians depending on self-reported patient pain levels. In
general, we found reasonable alignment between clinical
practice and guideline recommendations for the treatment
of OA. Most patients had discussed nonpharmacologic

therapies with their physician. Patients with moderate or
severe pain appeared more likely to receive treatment in
general, have ever discussed a nonpharmacologic therapy or
receive prescription medication, and to currently receive
prescription medication. Current prescription NSAIDs
(most common prescription) did not change with current
pain level, but OTC acetaminophen (most common OTC)
recommendations and opioid prescriptions increased along-
side pain. Furthermore, while most patients had only ever
taken one prescription medication, the proportions of
patients who had failed multiple prescription regimens
(>80% of switching due to lack of efficacy) were numeri-
cally highest among patients experiencing severe pain.
These findings suggest that there are challenges in the
treatment of OA with severe pain.

Abbreviations

BMI, body mass index; NSAID, nonsteroidal anti-
inflammatory drug; OA, osteoarthritis; OTC, over-the-
counter; SD, standard deviation; US, United States.
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