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Opioids have no role in patients
awaiting total knee arthroplasty

Given their limited efficacy relative to other first-line osteoarthritis

treatments, adverse effects, worsened postoperative outcomes, and the

uncertain but avoidable risk of substance use disorder, opioids should not
be prescribed to patients awaiting total knee arthroplasty.

ABSTRACT: End-stage osteoarthritis of the knee
can be a debilitating condition that greatly
reduces patients’ quality of life. Total knee
arthroplasty is an elective operation that can
relieve pain and improve functioning but can
be inaccessible due to prolonged wait times
in British Columbia. An increasing number of
patients awaiting total knee arthroplasty have
been prescribed opioids to manage their pain
in the interim. We review the current literature
on opioid use in chronic noncancer pain, with
knee osteoarthritis, and prior to total knee
arthroplasty; highlight concerns about the
practice; and advise against opioid use in this
patient population. Given the limited efficacy
of opioids relative to other first-line osteoarthri-
tis treatments, adverse effects, worsened post-
operative outcomes, uncertain but avoidable
risk of substance use disorder, and availability
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of promising alternative treatments, we recom-
mend against the use of opioids in patients
awaiting total knee arthroplasty.

otal knee arthroplasty is a surgi-

cal procedure performed to relieve

pain secondary to osteoarthritis of

the knee. It is considered in patients who
have chronic pain that is severe enough to
hinder daily functioning and in cases where
first-line pharmacologic and nonpharma-
cologic arthritis treatments are ineffective.
The procedure can lead to significant
improvements in pain, functioning, and
quality of life. However, wait times are a
barrier for many patients. The BC Surgi-
cal Patient Registry estimates that as of 31
March 2022, 8315 patients were awaiting
total knee arthroplasty; 90% of surgeries
performed between 1 January 2022 and 21
March 2022 had a wait time of 51.4 weeks.!
These reports may underrepresent the crisis
because they do not account for eligible pa-
tients who were unable to book or reserve a
position on surgical wait lists. This prolonged
preoperative period has a serious impact on
the quality of life of patients with severe
knee osteoarthritis; many self-report on the
EuroQoL five-dimension questionnaire as
being in a health state “worse than death.”
The wait times for elective procedures
have increased since the start of the
COVID-19 pandemic, as hospitals shifted

toward prioritizing acute care. More than

6 million elective orthopaedic procedures
were canceled globally during the first peak
of the pandemic.?

An increasing number of patients await-
ing total knee arthroplasty are receiving
opioids to manage their pain in the inter-
im, and the pandemic has bolstered this
trend. In the United Kingdom, the median
wait times for hip and knee arthroplasty
increased from 365 days to 455 days fol-
lowing the outbreak of COVID, and the
proportion of patients on any opioid by the
time they reached surgical follow-up during
that period increased from 41.2% to 55.0%.*
In Alberta between 2013 and 2015, an es-
timated 31% of knee osteoarthritis patients
were prescribed at least one opioid prior to
total knee arthroplasty.” While there are
no direct data for British Columbia, the
prescription of tramadol/tapentadol in sur-
gical specialties increased by 12% between
2013 and 2018.% Globally, there has been an
overall rapid increase in the use of opioids
to manage chronic noncancer pain.”

We aim to raise awareness about the
growing trend in opioid prescribing in
patients awaiting total knee arthroplasty
by outlining the current evidence on the
efficacy of opioids [Table], their impact
on surgical outcomes, and the risk of opi-
oid use disorder in this patient population.
We also discuss potential alternative treat-
ments to manage pain prior to total knee
arthroplasty.
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TABLE. Evidence on the efficacy of opioids: Summary of results included in the narrative literature review, grouped by outcome measures.

Article

Clinical efficacy of opioids in arthroplasty candidates

Welsch and
colleagues,
2020

Avouac and
colleagues,
2007

da Costa and
colleagues,
2014°

Busse and
colleagues,
20188

Condition

Osteo-
arthritis

Osteo-
arthritis

Osteo-
arthritis
of the
knee/hip

Chronic
non-
cancer
pain

Study
design

System-
atic review
and meta-
analysis

Meta-
analysis

Systematic
review

Systematic
review

N

17 RCTs

13 RCTs

18 RCTs

12 RCTs

10RCTs

9RCTs

19 RCTs

42 RCTs

51RCTs

Quality of
evidence

Moderate
quality

High
quality

High
quality

High
quality

High
quality

Moderate
quality

High
quality

High
quality

High
quality

Intervention
vs control

Opioid vs
placebo

Opioid vs
placebo

Opioid vs
placebo

Opioid vs
placebo

Opioid vs
placebo

Opioid vs
placebo

Opioid vs
placebo

Opioid vs
placebo

Opioid vs
placebo

Outcome
measure(s)

Pain relief >
50%

Difference

in pain score
(10 cm visual
analogue scale,
WOMAC score,
index pain
intensity score,
5-point Likert
scale)

Any adverse
event

Difference
in pain score
(various)

<1 month

Difference
in pain score
(various)

>1 month

Any adverse
event

Withdrawal
from study
due to adverse
event

Difference

in pain score
(10 cm visual
analogue scale)
at 3- to 6-month
follow-up

Difference

in physical
function score
(36-item short-
form physical
component
score) over 3
months

Results

Risk difference
0.02

95% Cl

(0.00, 0.05)
P=.05

Effect size —0.58

95% Cl
(-0.64,-0.52)
P <.0001

NNH 4

(strong opioids)
NNH 9

(weak opioids)

RR -0.40
95% Cl
(=0.50, -0.30)
P=.001

RR-0.15

95% Cl (-0.22,
—-0.08)
P=.001

RR 1.49
95% Cl
(1.35,1.63)

RR3.76
95% Cl
(2.93,4.82)

WMD -0.69
95% Cl
(-0.82,-0.56)
P <.001

WMD 2.04
95% Cl
(1.41,2.68)

RCT = randomized controlled trial; NNH = number needed to harm; RR = risk ratio; WMD = weighted mean difference;
WOMAC = Western Ontario and McMaster Universities Arthritis Index; EPHPP = Effective Public Healthcare Panacea Project.

Statistical
L Comments
significance

No No clinically
relevant
difference in
pain relief

Yes

N/A

Yes Decreasing
effect size
after 1 month

Yes

Yes

(line of no

difference

not

crossed)

Yes

(line of no

difference

not

crossed)

Yes Decrease in
effect size
with longer
follow-up

Yes Difference

(line of no not clinically

difference significant

not given

crossed) 36-item
short form
(difference of
2.04 points
out of 100

total points)

Continued on page 124
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TABLE (cont'd from page 123). Evidence on the efficacy of opioids: Summary of results included in the narrative literature review, grouped by outcome measures.

Article

Condition

Study
design

N

Clinical efficacy of opioids in arthroplasty candidates (continued)

Krebs and
colleagues,
2018™"

Effect of opioids on postsurgical outcomes

Hannon and
colleagues,
2020"

Smith and
colleagues,
2017%

Goplen and
colleagues,
2021°

Chronic
back pain,
knee/hip
osteo-
arthritis

Osteo-
arthritis
post-
joint
arthro-
plasty

Osteo-
arthritis of
the knee,
post-total
knee
arthro-
plasty

Osteo-
arthritis of
the knee,
post-total
knee
arthro-
plasty

RCT

Systematic
review

Prospec-
tive cohort
study

Retro-
spective
cohort
study

234
partici-
pants

58
studies

156
partici-
pants

1907
partici-
pants

Substance use disorder and related outcomes

Jantarada
and
colleagues,
2021'®

Tay and
colleagues,
2022%

Chronic
non-
cancer
pain

Osteo-
arthritis
post-
total joint
arthro-
plasty

System-
atic review
and meta-
analysis

Systematic
review
and meta-
analysis

19
studies

29
studies

1 study

Quality of Intervention

evidence  vs control

High- Opioid vs

quality acetamin-

GRADE ophen or

score NSAIDs

Low Preoperative

quality opioid use vs
opioid-naive
patients

Strong Preoperative

EPHPP opioid use vs

quality opioid-naive

assess- patients

ment

score

Strong Preoperative

EPHPP opioid use vs

quality opioid-naive

assess- patients

ment

score

13/19 N/A

graded

low risk of

bias

High N/A

quality

Moderate

quality

Outcome
measure(s)

Difference in
pain-related
function (Brief
Pain Inventory
interference scale)
at 12-month
follow-up

Prevalence of
revision surgery

Improvement
from baseline
pain score
(WOMACQ) 6
months post—
total knee
arthroplasty

Difference

in pain score
(WOMACQ)

12 months
post-total knee
arthroplasty

Prevalence of
problematic
opioid use

in chronic
noncancer pain
patients

Rate of opioid
use 3 months
postoperatively

Rate of opioid
use 6 months
postoperatively

Rate of opioid
use 9 months
postoperatively

Rate of opioid
use 9 months
postoperatively

Results

Difference 0.1
95% Cl
(-0.5,0.7)
P=.58

Three studies
found no
difference; one
found higher
rates of revision
surgery in
patients with
preoperative
opioid use

Difference —6.6
95% Cl
(-11.5,-1.7)

Difference 7.7
95% Cl
(4.0,11.6)

P <.001

36.3%
prevalence

26%
95% Cl
(19% to 33%)

20%
95% Cl
(17% to 24%)

23%
95% Cl
(17% to 28%)

21%
95% Cl
(12% to 29%)

RCT = randomized controlled trial; NNH = number needed to harm; RR = risk ratio; WMD = weighted mean difference;
WOMAC = Western Ontario and McMaster Universities Arthritis Index; EPHPP = Effective Public Healthcare Panacea Project.
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Statistical
L Comments

significance

No

N/A

Yes

(line of no

difference

not

crossed)

Yes

N/A

N/A Opioid-naive
patients
were less
likely to have

N/A continued
post-
operative

N/A opioid use
than those
who were
opioid-

N/A tolerant pre-
operatively

Continued on page 125
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TABLE (cont'd from page 124). Evidence on the efficacy of opioids: Summary of results included in the narrative literature review, grouped by outcome measures.

Study

Condition X
design

Article

N

Substance use disorder and related outcomes (continued)

Vowles and Chronic Systematic 13
colleagues, non- review studies
2015" cancer
pain
10
studies
daCostaand  Osteo- Systematic ~ 3 RCTs
colleagues, arthritis review
2014°

Quality of Intervention = Outcome

evidence vs control measure(s)

High N/A Rate of opioid

quality misuse in
chronic
noncancer pain
patients

High N/A Rate of opioid

quality addiction
in chronic
noncancer pain
patients

Moderate ~ Opioid vs Rate of

quality placebo withdrawal
symptoms

Results S.t atl.stlcal Comments
significance

2.0% to 56.3% N/A

0.7% to 23.0% N/A

Withdrawal N/A

symptoms 1.5%
more frequent
in patients
prescribed
opioids

RCT = randomized controlled trial; NNH = number needed to harm; RR = risk ratio; WMD = weighted mean difference;
WOMAC = Western Ontario and McMaster Universities Arthritis Index; EPHPP = Effective Public Healthcare Panacea Project.

Clinical efficacy of opioids in
arthroplasty candidates
Opioid therapy has been broadly shown to
have modest effects in chronic noncancer
pain. A recent systematic review examined
42 high-quality randomized controlled tri-
als that followed chronic noncancer pain
patients for 3 months or longer. It com-
pared pain reduction between patients pre-
scribed opioids and those on a placebo.
While a clinically significant difference was
seen in the opioids group, the effect size
decreased in studies that followed up with
patients for longer periods.® The review
also examined 51 high-quality randomized
controlled trials that compared physical
functioning in chronic noncancer pain pa-
tients on opioids versus those on placebo
and found no clinically significant differ-
ence on the 36-item short-form physical
component score.®

Similar results have been observed in
patients with hip and knee osteoarthritis:
systematic reviews have demonstrated a
decreasing effect on pain relief® or no clini-
cally relevant difference in pain relief'® when
opioids were used for more than 1 month.
A narrative review of 35 studies on patients

with knee osteoarthritis found no clinical
difference in patient-reported pain out-
comes between opioid and nonopioid us-
ers when the drug was used as a long-term
therapy.”

Some evidence suggests that opioid ther-
apy is not superior to nonopioid first-line
medications used by osteoarthritis patients,
such as acetaminophen and NSAIDs. Only
a limited number of head-to-head trials
have compared these analgesics in chronic
noncancer pain patients, which has pre-
vented meta-analyses on the topic. How-
ever, a recent randomized controlled trial
examined the efficacy of different analge-
sics in chronic hip, back, and knee pain. It
compared patients on opioids with those on
acetaminophen and NSAIDs and found no
significant difference in pain-related func-
tion at 12-month follow-up."!

The unwanted side effects of opioids
must also be considered when evaluat-
ing their clinical use. Many patients with
chronic noncancer pain tend to discon-
tinue opioid use due to adverse events or
insufficient pain management.'> A recent
systematic review on patient preferences
in treating chronic noncancer pain found

that the adverse effects of opioids may re-
duce or eliminate any benefit unless pain
relief is significant.”® A meta-analysis of
18 high-quality studies on patients with
osteoarthritis found the number needed
to harm was 4 for strong opioids and 9 for
weak opioids."* Another systematic review
found that among patients with osteoar-
thritis in the hip or knee, those on opioids
had a pooled risk ratio of 1.49 for any ad-
verse event and a pooled risk ratio of 3.76
of dropping out due to any adverse event,
compared with controls.’

Effect of opioids on postsurgical
outcomes

Presurgical use of opioids has been associ-
ated with worse outcomes in both pain and
functioning after total knee arthroplasty
has been completed. A narrative review
of 35 studies found that patients on opi-
oids had a statistically significantly lower
Knee Society Score following total knee
arthroplasty, had longer in-hospital stays,
and had a higher prevalence of subsequent
referrals to pain management.” A prospec-
tive cohort study of 156 patients reported
that patients with preoperative opioid use
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had a smaller improvement in their West-
ern Ontario and McMaster Universities
Arthritis Index (WOMAC) pain scores 6
months following total knee arthroplasty
than those who were opioid-naive.® This
disparity continued to be seen 12 months
after total knee arthroplasty, with patients
on opioids prior to surgery having lower
adjusted WOMAC scores and physical
functioning scores.’

Postoperative pain is one of the most
significant factors that determines whether
a revision operation is performed.’® A sys-
tematic review found conflicting evidence
as to whether preoperative opioid use in-
dependently increased the prevalence of
revision surgery after joint arthroplasty; one
article found an increased rate and three
found no difference relative to opioid-naive
patients, though all studies were graded as
low quality."”

Substance use disorder and related
outcomes

Evidence suggests there is an increased risk
of substance use disorder in patients who
are prescribed opioids for chronic pain, but
effect sizes are variable. A systematic review
of 19 articles, 13 of which presented a low
risk of bias, found that problematic opioid
use was prevalent in 36.3% of patients with
chronic noncancer pain.'® A second system-
atic review examined 13 high-quality stud-
ies on misuse and 10 high-quality studies
on addiction in patients with chronic non-
cancer pain who were prescribed opioids.
The rates of misuse varied from 2.0% to
56.3%, and the rates of addiction ranged
from 0.7% to 23.0%."

In the context of osteoarthritis of the
knee or hip, moderate-quality evidence
from three articles in a larger systematic
review indicated that withdrawal symp-
toms were 1.5% more frequent in patients
prescribed opioids compared with those
given placebo.’

Several articles have examined the risk
of prolonged postoperative opioid use fol-
lowing total joint arthroplasty. A recent
systematic review of 29 high-quality studies
and 1 moderate-quality study found that
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patients who underwent total knee arthro-
plasty had rates of postoperative opioid use
as follows: at 3 months, 26% (95% CI,19%
to 33%); at 6 months, 20% (95% CI, 17% to
24%); at 9 months, 23% (95% CI, 17% to
28%); and at 12 months, 21% (95% CI, 12%
to 29%). It also found that opioid-naive
patients were less likely to have continued
postoperative opioid use than those who
were opioid-tolerant preoperatively.?

Discussion

Certain factors, separate from preopera-
tive opioid use, have been found to increase
the risk of prolonged opioid use after to-
tal knee arthroplasty. They include anxiety,
substance misuse, and alcohol misuse.?!
Physicians have commonly used screening
tools to gauge a patient’s risk for opioid use
disorder before issuing an opioid prescrip-
tion. However, a recent review article noted
that the two most commonly used risk as-
sessment tools in BC—the Opioid Risk
Tool and the Prescription Opioid Misuse
Index—are based on lower-quality studies
and have poor predictive accuracy.”? Giv-
en the uncertainty of prognosis even after
screening, avoiding prescribing opioids to
patients who are awaiting total knee ar-
throplasty, especially considering opioids’
lack of efficacy, may be the safest option.

There is clinical equipoise on whether
long-acting versus short-acting opioids lead
to better outcomes in patients with chron-
ic noncancer pain. However, a qualitative
systematic review of six randomized trials
found no difference in pain relief, consump-
tion of rescue analgesia, quality of sleep, or
physical functioning. It noted that these
findings challenge several guidelines that
recommend long-acting opioids as a safer
option.” In the experience of the senior au-
thors, the use of long-acting opioids is much
more difficult to taper off, which results in a
higher rate of dependence; therefore, their
use needs to be avoided in patients with
chronic noncancer pain.

Many current guidelines caution against
the use of opioids in patients with knee
osteoarthritis and in those awaiting total
knee arthroplasty. The American College of

Rheumatology and the Arthritis Founda-
tion recommend using tramadol for knee
osteoarthritis only if the patient has con-
traindications to NSAIDs, has no available
surgical options, and finds other therapies
ineffective. It also advises against prescrib-
ing nontramadol opioids in this patient
group unless alternative treatments have
been exhausted, and even then, the low-
est possible dose for the shortest possi-
ble length is recommended.? Guidelines
from the European Society for Clinical
and Economic Aspects of Osteoporosis,
Osteoarthritis and Musculoskeletal Dis-
eases recommend the use of opioids only
as a last step before osteoarthritis surgery;
the slow titration of sustained-release tra-
madol, a weak opioid, affords sustained
analgesia with improved tolerability.® A
recent review article of United States data
recommended that during the perioperative
period for total joint arthroplasty, opioids be
prescribed only when absolutely necessary,
at their lowest dose, and for the shortest
duration necessary to control symptoms;
close monitoring of common adverse effects

should also be conducted.?

Novel minimally invasive procedures
Minimally invasive procedures have shown
promise as alternative pain management
options in patients awaiting total knee ar-
throplasty. Specifically, genicular artery em-
bolization has demonstrated safety, good
efficacy, and no serious complications in
multiple preliminary clinical trials.*” Fur-
ther investigation into techniques such as
genicular artery embolization may lead to
breakthroughs in patient care and revision
of current management algorithms. To this
effect, the World Health Organization has
added minimally invasive procedures as a
step on its analgesic ladder.”®

Pain as a psychosocial issue

Pain is a complex psychosocial issue, and
an individual’s response to a given level of
nociception can vary based on their cir-
cumstances, mental health, mindset, and
coping mechanisms.'® Some factors as-
sociated with preoperative opioid use in



Marcuzzi A, Liu D, Badii M, Masri BA

knee osteoarthritis include comorbid spine
osteoarthritis, higher symptomatic joint
count, depressive symptoms, obesity, being
a current or former smoker, and current use
of other prescription pain medication,” all
of which may be linked to social determi-
nants of health.

While avoiding opioids is ideal for
opioid-naive patients awaiting total knee
arthroplasty, many individuals undergoing
joint replacement in Canada and the United
States are already on potent opioids.'® It is
especially important in these patients to
use a harm reduction approach and provide
psychosocial support. There is preliminary
evidence that brief psychological inter-
ventions may reduce prescription opioid—
related harm in patients with chronic pain.*

Summary

End-stage osteoarthritis of the knee can be
a debilitating condition that greatly lowers
patients’ quality of life. Total knee arthro-
plasty is an elective operation that can re-
lieve pain and improve functioning, but it
can be inaccessible due to prolonged wait
times in BC. An increasing number of pa-
tients awaiting total knee arthroplasty have
been prescribed opioids to manage their
pain in the interim. Given the limited ef-
ficacy of opioids relative to other first-line
osteoarthritis treatments, adverse effects,
worsened postoperative outcomes, uncertain
but avoidable risk of substance use disorder,
and the presence of promising alternative
treatments, we recommend against their
use in patients awaiting total knee arthro-
plasty. Novel minimally invasive procedures
such as genicular artery embolization may
help reduce the need for presurgical opioid
use. From a systems perspective, sustained
efforts at shortening wait times for con-
sultation with orthopaedic surgeons and
improving access to surgical services would
obviate the need to prescribe opioids and
diminish the iatrogenic contribution to the
opioid crisis in BC. H
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