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BACKGROUND

Drug overdose deaths have become an epidemic ldrthed States. In the past fifteen
years, deaths related to drug overdoses in theetlSitates have tripled, mostly due to the rise in
opioid-related death's? In the same time period, almost half a million plechave died from
prescription drug overdosé<.Opioids, including prescription drugs and heraire involved in
61% of drug overdose deathsThe rate of increase in deaths from commonly pitesd
opioids has slowed slightly in the past few yeasile death rates from the synthetic opioids
fentanyl and heroin have increased by 72% and 2&8pectively?” This epidemic has taken a
significant toll on the health of the nation, wemerging findings that opioid-related deaths have
led to a 0.21 year reduction in average life exgrecy — contributing to the overall decrease in
life expectancy from 2014 to 20%5.

The increase in opioid overdose deaths aligns avithoportional increase in opioid
prescribing rates. Opioid prescriptions increasezbgntially from 2006 until 20f2vith a
desired focus on treating patient pain. Family roi@@i physicians overall provide the most
opioids of any specialty; however, orthopaedic sarg prescribe 7.7% of prescriptions despite
representing only 2.5% of physiciah$he increase in opioid prescriptions was unfortefyanot
associated with the anticipated reduction of regmbpain among Americafidiithout an
improvement in patient outcomes, these prescriptaoe needlessly associated with a high risk
of abuse. Adding to the problem of oversupply feeds, many opioids go unused following
orthopedic surgefy® creating the possibility of nonmedical usage ®ediion. Furthermore, of
the patients who receive a first opioid prescriptd any duration, 21% progress to receiving

more prescriptions episodically and 6% progredsrig-term us€.Up to half of patients who
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take opioids for at least three months remain aoidg five years later and are likely to become
life-long users®>*2 Therefore, changing prescribing habits has bdggtapriority.

Due to the increasing recognition of the opioidisti several professional societies,
healthcare systems, pharmacies, insurance companggovernmental organizations have
released guidelines and toolkits for the safe pifeisg of opioids. While some of these
guidelines address certain aspects of pain frontataskeletal conditions, many are focused on
the management of chronic pain, and unfortunatlydive concrete examples of practical
methods and prescribing practices that can beyaagilemented when caring for acute
musculoskeletal injuries. Thus, we aimed to prodiaraprehensive guidelines and
recommendations that can be utilized by orthopagwdictices as well as other specialties to

improve the management of acute pain following raleskeletal injury.

METHODS
Panel and Target Audience

This guideline aims to provide evidence-based renendations for the management of
acute musculoskeletal pain. A panel of 15 membéisexpertise in orthopaedic trauma, pain
management, or both was convened to review thatitee and develop recommendations on
acute musculoskeletal pain management. Chronicipautside the scope of this guideline.

Literature Review

The panel met in person in October 2017 to defieestope of the guideline and identify
important topics for inclusion. These topics in@ddcognitive strategies, physical modalities,
opioid safety and effectiveness, multimodal pharuoéical strategies, medical assistance
therapy, nonsteroidal anti-inflammatory drugs amdture healing, nerve/regional/field blocks,

pain and sedation assessment strategies, anddaal8ystem strategies. One or two panel
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members were assigned to draft recommendatioresafdr topic area. Literature searches were
conducted through September 2018. Information akact included article is available in the

Supplementary Digital Content table,http://linkssveom/JOT/A648.

Grading Process

The methods described by the Grading of RecommeEm$afAssessment, Development,
and Evaluation Working Group were applied to eatfommendatiofi This method yields a
grade for the strength of the recommendation agde for the quality of the evidence. The
grading of the evidence was based on the studgmaeshumber of studies, sample sizes, and
consistency of results among different studies. fd®e| assigned recommendations as “strong”
(practices in which benefits are sure to outweigteptial harms) or “conditional” (the evidence
was weaker or if the benefits do not significamiitweigh potential harms).

Approval of Guiddine

Recommendations from each topic area were comlanprbduce a comprehensive
guideline for management of acute musculoskeletia. All panel members reviewed and
revised the combined guideline. The guideline wdmsstted to the Orthopaedic Trauma

Association (OTA) for review and was approved onaDer 16, 2018.

Best Practice and Pain M anagement Recommendations
Due to the increasing recognition of the opioidisti several professional societies,
healthcare systems, pharmacies, insurance companegovernmental organizations have
released guidelines and toolkits for the safe pitgisg of opioids™*>° While some of these
guidelines address certain aspects of pain frontataskeletal conditions, many are focused on

the management of chronic pain, and few give caa@eamples of practical methods and
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prescribing practices that can be easily implententieen caring for acute musculoskeletal
injuries.

We provide the attached Best Practice Recommemdadind Pain Medication
Recommendations (Tables 1-4) with the hope that ¢he be utilized by orthopaedic practices
as well as other specialties (e.g. primary caresrgency medicine) to improve the management
of acute pain following musculoskeletal injury. TBest Practice Recommendations for acute
pain management following musculoskeletal injury supplemented with the corresponding in-
depth reviews presented in this full document. Ph&n Medication Recommendations are
divided into 3 clinical scenarios - Major Musculesal Injury Procedure (e.g. operative
fixation of long bone or complex joint fracture temsive soft tissue injury or surgery, etc.);
Minor Musculoskeletal Injury Procedure (e.g. operafixation of small bone or simple joint
fracture, minimal soft tissue dissection or surgetyg.); Non-operative Musculoskeletal Injury
(e.g. closed management of injury, laceration iee#t.). The Best Practice Recommendations
and the Pain Management Recommendations are nee@tused in conjunction with each other
and should be individualized per treating physiadtretion according to patient

characteristics, local practice preferences, aptiGgble state laws.

Insert Tables 1, 2, 3, and 4 near here



87 RECOMMENDATIONS

88 Cognitive and Emotional Strategies

89 * The panel recommends discussing alleviation of,gaipected recovery course, and

90 patient experience at all encounters (strong recemagiation, moderate quality evidence).
91 * The panel recommends connecting patients with thaihis greater or more persistent
92 than expected and patients with substantial symptidepression, anxiety, or post-

93 traumatic stress or less effective coping strate(gesater catastrophic thinking, lower
94 self-efficacy) to psychosocial interventions ansioeces (strong recommendation, low
95 quality evidence).

96 » The panel recommends that clinicians consider usixiety reducing strategies to

97 increase self-efficacy and promote peace of mirtt patients like aromatherapy, music
98 therapy, or cognitive behavioral therapy (strongpremendation, low quality evidence).

99 Nociception and Pain
100 Nociception is the physiology of actual or poteltissue damage. Pain is the unpleasant
101 thoughts, emotions, and behaviors that accompaagemtion. There is wide variation in pain
102 intensity for a given nociceptioll.Pain catastrophizing is an ineffective copingtegt
103 characterized by unhelpful preparation for the wisrsluding rumination and helplessnéss.
104  Greater catastrophic thinking is consistently alsged with greater pain intensit§Increased
105 symptoms of anxiety and depression, and greatehalaise are also associated with higher pain
106 intensity, while self-efficacy and fewer symptonisiepression are associated with less fafA.
107

108
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Studies of musculoskeletal injuries, including &ngprains and fractures, have found no
association between pain intensity and degree @taption (injury severity). Variations in pain
intensity and magnitude of limitations are accodrite more by measures of psychosocial
aspects of illness than by measures of pathoploggidf: 4°°3

There are also cultural differences in pain intgreind alleviation of pain with
medication. Studies document good pain relief usimgropioid medication in patients
recovering from fracture surgery in The Netherlaadd Vietnant' >’ In the United States,
however, patients that take more opioids in thehalsafter fracture surgery have more pain and
less satisfaction with alleviation of paifi’®> These findings suggest that psychological factors
play a significant role in the intensity of pairm & given nociception.

Persistent pain in the absence of infection or anpproblems correlates with
psychosocial factors: °® **""Pain.intensity; magnitude of limitations, and ¢ouéd opioid use
are associated with greater symptoms of depressipost-traumatic stress disorder and less
effective coping strategies (e.g. greater catabtoojhinking).

Chronic pain is defined as pain lasting beyonduthgal course of healing or more than 3
to 6 months, which affects the individual’s dailynttioning and well-bein§ Several non-
modifiable risk factors have been identified foe thevelopment of chronic pain including
female gender, age greater than 65 years, inteoge pain, and low socioeconomic status.
Several modifiable risk factors have also beentifled including greater pain catastrophizing,

greater pain-related fear, and greater symptonasixiety, depression, and post-traumatic stress

disorder. Identifying and addressing psychosoeietdrs may limit persistent pain.
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Psychosocial I nterventions

A notable portion of trauma patients have subsahstimptoms of anxiety, depression,
and PTSD months after injury. Giving opioids foirpthat is more intense and disabling than
expected might represent a misdiagnosis and mistega of stress, distress, and less effective
coping strategies.

Initial studies of psychosocial interventions tmili psychological distress and improve
comfort and ability have had mixed resiifts®**The goals of these interventions are to
improve overall mental health, decrease rates enerity of depression, anxiety and post-
traumatic stress disorder. Interventions studietuge cognitive-behavior therapy, self-
management interventions and training, educatiofi@mation access, peer support, and online
social networking. Cognitive behavioral interventchave positive effects on pain relief in some
trials>® % %®There is also evidence that web-based CBT istaftet’ °° Meta-analyses of Music
Therapy demonstrates decreased anxiety and bietegria the setting of chronic medical
illness!® Music Therapy has also demonstrated positive &ffee pain relief and opioid dose
reduction. Similarly, systematic reviews of aronsaittpy have demonstrated anxiolytic effects
1%%and pain reductio’? Further research on the utility of various interiens can help
elucidate the most effective resources for trauateepts.

Physical Strategies
TENS
* The panel recommends the use of transcutaneousadéstimulation (TENS) as an
adjunct to other immediate post-injury or postopeeapain treatments (strong

recommendation, low quality evidence).
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* The panel can neither recommend nor discourageafigplT ENS device or protocol.
Regimens that incorporate suboptimal frequenci¢gpproaching a “sub-noxious or
maximal tolerable/painful” setting lack effectivaip modulation and should be avoided

(conditional recommendation, low quality evidence).

Transcutaneous electrical nerve stimulation (TEAI®mpts to modulate pain through
delivery of low-voltage electric currents over glen from a small portable device. The
stimulation of large diameter peripheral affereatve fibers is believed to reduce pain by
activating opioid receptors through an endogen@ssehding inhibitory pathway?® The
contraindications to the use of TENS include thespnce of a pacemaker or implanted
defibrillator, broken skin at the site of applicatj or significant lymphedema.

There are mixed results on the adjunctive use NS E0 modulate pain largely due to a
relative paucity of high quality trials and sigedint interstudy heterogeneity due to the lack of
any specific standardized treatment protocols. gdres!l’s literature review was restricted to
TENS studies within the last 20 years.

The American Pain Society’s 2016 Clinical PractBigdeline for the management of
postoperative pain recommends the consideratidEdIS as an adjunctive modality with
treatments directed near the surgical wound. Thiewepanel found insufficient evidence for
specific TENS regimens, but emphasized that peséitects were stronger when optimal
predefined stimulation parameters were utiliZ€d.

A meta-analysis (21 randomized clinical trials, BREC®f TENS as an adjunct to reduce
postoperative analgesic consumption found thaetfeetiveness may depend upon the current
amplitude. The authors only included studies thpbrt a “strong and/or definite sub-noxious,

and/or maximal non-painful, and/or maximal toleggldtimulation with currents >15mA or a
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pulse frequency of 1-8Hz (acupuncture-like TENSTAINS) or 25-150Hz (TENS). The review
found TENS (vs placebo TENS) around the surgicalvdosignificantly reduced postoperative
analgesic consumption by 26.5 % (range -6 to 55U):noxious stimulation reduced opioid
consumption by 35.5% whereas nonspecific trialklgie less effect (4.1% reduction). Overall
difference in analgesic consumption favored TENSw® placebo with optimal median
frequencies at 2Hz for ALTENS or 85Hz for TENS.

The effectiveness of TENS within the orthopaederéiture is limited by non-standardized
clinical trials often without reported or consist@fENS treatment protocols. Adjunctive TENS
use within the immediate postoperative period attatal knee arthroplasty (TKA) postulates a
trend towards favorable mean weighted reductiampinid consumption versus placebo-TENS
or standard care (3 Meta-analysis and 1 R*P&Qne systematic review and meta-analysis found
TENS decreased pain severity at 1,2 and 6 montes®8KA, but this was based on low quality
studiest®® Interestingly, both TENS and placebo-TENS (45aeoff) were found to decrease
postoperative TKA pain with active extension anst faalking highlighting a potential placebo
effect that subsided by 6 weeks postoperativelgiendard treatment® A prospective double-
blind randomized trial on arthroscopic rotator agfpair found TENS to significantly reduce
immediate post-op opioid use by 25% at both 48hdslaweek’’ These results are moderately
consistent with non-orthopaedic literature wheré&BElecreased postoperative opioid analgesic
requirements (by 53% with mixed frequencies vs 3@ high frequency and 32% with low
frequency settings) as well as opioid-related sifiects when utilized as an adjunct to patient-
controlled analgesia after lower abdominal OB/GYiXgery 8 In contrast, while TENS was

determined useful after thoracic surgical proceslfoaly when less invasive approaches yield
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mild to moderate post-op pain), TENS was ineffexfir severe pain with invasive
approache$?®

A meta-analysis (27 RCTs) of six different typé®lectrical stimulation determined that
interferential current (IFC), a less common mogalitas the only treatment to effectively
modulate pain intensity and change pain VAS sc(atamdardized mean difference=2.06, 95%
Cl: 1.1-3.19), that the effect of high frequencyNE&Ewas uncertain and that low frequency
TENS was not effective’

In conclusion, our systematic review indicates #aNS, when applied using strong,
sub-painful frequencies, is an effective multimoaidiunct to modulate acute orthopaedic injury
and postoperative pain. Recent publications dematesa substantial degree of inter-study
heterogeneity, most notably inconsistent descmstiaf both TENS dosing intensities and
standardized outcome measures. The long-term raleraf same dose TENS parameters and
strategies to prolong its effect is largely unknoWrgher quality clinical trials are necessary to
provide stronger evidence in favor of TENS as asiztant treatment for acute pain and
perioperative pain modulation.

Cryotherapy
» The panel recommends the use of cryotherapy fdeanusculoskeletal injury and the
post-surgical orthopaedic patient as an adjunothier postoperative pain treatments

(conditional recommendation, low quality evidence)

» The panel cannot recommend a specific cryotherapyety modality or protocol (no

recommendation, limited evidence)



219

220

221

222

223

224

225

226

227

228

229

230

231

232

233

234

235

236

237

238

239

240

11

Cryotherapy is the application of an external cmdrce in which the desired effect is a drop
in tissue temperature. Cold sources that haverfgatly been used include ice bags, cold gel
packs, ice massage, cold water submersion, gasegatherapy, and continuous-flow
cryotherapy devices with and without pneumatic casgion. Basic science studies have shown
that the biologic effects of cold therapies aretifadtorial. A decrease in tissue temperature
results in decreased tissue edema and microvagmeraeability*" *?reduced delivery of
inflammatory mediator§:>**®reduced blood flow via vasoconstrictibfi;**°overall net
decrease in tissue metabolic demand, and subseaymmtic injury:****¥ 129Additionally, the
decrease in tissue temperature has been showaréasge the threshold of painful stimuli and
increase the tolerance to pafh.

Multiple studies have looked at the efficacy ofatherapy in the post-operative orthopaedic
patient for various anatomic areas including theegrip, shoulder, foot and ankle, wrist, and
hand. Among the studies that evaluated cryothevapsus a non-cryotherapy control, 10
randomized controlled trials and two meta-analysage shown a significant benefit for pain
control 1% ?#132Contrary to this, there have been eight randomizedrolled trials that have
shown no benefit to cryothérapy compared to a ngatierapy controt****°Many studies
have also looked at cryotherapy’s ability to desesapioid consumption compared to a non-
cryotherapy control. Of these studies, eleven Isasvn a significant decrease in pain
medication consumptidff: 123 125127, 129, 131133, 138, ¥ mnared with five studies showing no

differencel34-136. 139, 140
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241 Many randomized controlled trials have comparedinaous-flow cryotherapy devices to
242 ice bags or packs. Nine studies have failed to sholfference in pain scordé'*°whereas five
243  studies have shown improved pain with continuoastftryotherapy>**>No studies have
244 shown superior pain control with ice bags or paakspared to continuous cryotherapy.

245 There are also inconclusive results pertainindgpéodifference in pain medication

246  consumption when comparing continuous-flow crycdipgrwith ice bags or packs. Five studies
247 have demonstrated a decreased need for opioidswitinuous cryotheraply® 1°°: 151 134, 156
248 one study showed a lower consumption of pain méditavith the use of ice packs’ and five
249 RCTs failed to show a difference between thesedwotherapy modalitie§™ 14° 247 149. 154 ig
250 possible that continuous-flow cryotherapy resuita higher patient satisfaction with the

251 cryotherapy treatmerit§ %% **%nd that there may also be a benefit to contindious

252  cryotherapy at night? It is important to note the methodologic variafilivithin the

253 cryotherapy literature. Variables such as cryotbesource, temperature, duration, and

254 frequency can vary drastically from treatment gumpthe same study, as well as study to study,
255 making the assessment on the magnitude of efféfdudli to determine. Because of the current
256 literature’s methodological heterogeneity, we arahle to favor one method of cryotherapy
257 application, protocol, or both.

258 Like most therapeutic interventions, cryotherapy izsult in complications. Nerve palsies
259 have been reported in the literature, mostly inl@vmore superficial nerves such as the

260 peroneal nerve, lateral femoral cutaneous nervayuderve, and supraclavicular nerve. Care
261 must be taken to provide sufficient insulation besw the skin and the cryotherapy source,

262 especially in patients with minimal subcutaneousNgrve injuries can range from brief
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paresthesias to complete axonotmé&¥id®!Frostbite has also been a concern, but to our

knowledge has not been reported as a result offeeyapy after an orthopaedic procedure.

Overall, the body of literature provides prelimipaupport for use of cryotherapy for

acute pain management. However, future studiedd@Hocus on determining the most

efficacious method of application and protocoldoyotherapy.

Opioid Safety and Effectiveness
The panel endorses that all opioids used for pairy@ risk for misuse. Opioids are also
associated with adverse clinical events. Patiemifed and safety must be carefully
balanced when prescribing opioids. Due to the pi@teior misuse of all opioids, the
panel recommends that the prescriber should utiiegdowest effective dose for the
shortest period possible (strong recommendatiah guality evidence).
The panel recommends not prescribing benzodiazepineonjunction with opioids due
to the significant risks of inconsistent sedatiod aotential for misuse (strong
recommendation, high quality evidence).
The panel recommends avoiding long-acting opiaidtié acute setting (strong
recommendation, moderate quality evidence).
The panel recommends prescribing precisely. Comynaritten prescriptions with
ranges of dose and duration can allow triplingaifyddose to levels consistent with

adverse events (strong recommendation, low qualityence).

Opioids are the most commonly used medicationgréatment of the majority of severe pain

conditions®? All opioids come with some level of safety concdRegardless of the formulation

used, there is always a risk of adverse eventsesas abuse, addiction or both. The number

and severity of adverse events from opioids igedl¢o their potency, half-life, and mode of use.
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The number of milligrams in the dosage is not afication of how strong the medication
might be. Potent opioids (e.g., fentanyl is 50-fiies as potent as morphine) increase the
number and severity of events. Although oxymorphame oxycodone are about equally
effective in treating pain, more adverse eventsasen with oxymorphone due to its higher
potency'®® Oxymorphone has 3-7 times the efficacy of morphihée oxycodone is only 1.5
times greater. Currently, immediate release opiarésprescribed at a significantly higher rate
than extended release optidfi5These extended release medications result in foldl®igher
abuse rate and a 6.1 times increased diversiomtalt!#* The risk of addiction and abuse also
has a strong correlation with the length of time dipioids are prescribed. While some patients
may become addicted after long term therapy, afgigntly larger proportion will show
behavior of medication misuse and illicit drug tSe.

The main formulations on the market have vastliedtint pharmacokinetics. Immediate
release opioids, which cause serum opioid levetapally rise and decline with a shorter half-
life, have a shorter period of pain relief. LondHag (‘continued-release’ tablets) may deliver
opioids for a longer period, but the amount of ap@bsorbed is less per unit of time. This
results in less fluctuation in serum drug levelsfiag opioid concentration in the therapeutic
range®® For the inpatient setting, long-acting opioids rhaye the same effectiveness as short-
acting opioids when used as monotherapy, but gresver multimodal pain management
regimens this is not recommended current practicBoth short-acting and long-acting opioids
have been shown to be effective in treating pathiaoreasing quality of sleep with the main
difference being the number of pills prescribed t higher in the short-acting grotf{f:*"°
Other drug formulations have been created to irchupposed abuse deterrent properties, but in

actuality may have a similar profile in regardeftectiveness and adverse eveit€Combining
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opioids with other drugs has been shown to be raffeetive in managing pain than opioids
alone. More specifically, combining opioids with Ai®s has been shown to be more effective
than opioids alon&’? Benzodiazepines do not have this beneficial synérgking any of these
formulations with food does not change the maxindase of the medication delivered although
when taken after a high fat meal, the time to maxintoncentration is delayé

The literature comparing the difference of the safmd efficacy of opiates for the treatment
of pain in acutely injured musculoskeletal patieatscarce. The majority of the literature on
safety and efficacy of opioids is in regard to ¢hegain from both malighant and non-
malignant conditions. The evidence in these areast strond®* There is very little in the
literature discussing safety and efficacy in therskerm post-injury setting. Hence, the
appropriate dose for specific injuries or condisasi not well defined. Standard prescribing
habits appear to routinely provide an excess amoiumiedication. A recent study found 81% of
patients took 20 or fewer pills after knee arthogsc'’* A study of opioid use by 250 patients
who had undergone elective outpatient upper extyesaorgery showed that while all patients
were prescribed opioids for 30 days (30 pills), 528éd their prescription for pain control for
only two days or less. On average, each patiet 1a@ills leaving 19 pills unused. With fewer
pills prescribed, there was a 79% reduction obledt pills in the community, thus decreasing
the potential for diversiof>

Leaders in musculoskeletal care need to develogifgpstrategies based on burden of
disease. Other nonopioid medications should be w#adn intent to obtain balanced patient
comfort and safety. Some data has shown thatskdatr dependency increases significantly

with increasing duration of usé® Every effort should be made to minimize prescoiptiength.
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The main cause of death in patients using opiadsspiratory depression. This can occur
with any opioid regardless of the type or formwati This deadly complication is dose and
concentration dependent with many other variatikesdpioid tolerance, BMI, respiratory
disease, obstructive sleep apnea, and concomitgiitations. Patients with a history of opioid
use are expected to require more opioids for adequaan relief while experiencing fewer
adverse events due to tolerad®e!’’Common non-life threatening side effects seen in
approximately 10% of patients prescribed immediekease opioids are pruritus; nausea,
vomiting, dizziness, headache and somnoléfft&’°Addiction and abuse are complications
often seen by psychiatrists or psychologists. Degarly, unsubstantiated claims of improved
safety with long-acting opioidé° the relative abuse and addiction potential witbrsacting or
long-acting opioids remains a question. Some ewueanggests that there is no difference in
illicit drug use, misuse, or both when comparinggeacting vs short-acting opioids suggesting
that prescribing long-acting opioids will not reéuabuse potentiaf* A contradictory study
showed less drug-seeking behavior with extendehsel formulation¥? Benzodiazepines
should not be prescribed in conjunction with opsdigecause the risk of overdose and death
increases significantly. There is a 3.9 times askverdose due to respiratory depression when

opioids and benzodiazepines are prescribed atihe §me'?
Combination Phar maceutical Strategies
Multimodal Analgesia

* The panel recommends the use of multimodal anad®#i1A) as opposed to opioid

monotherapy for pain control (strong recommendatooderate quality evidence).
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* The panel recommends the use of periarticular tigjes as an adjunct to pain
management that improves pain control post-opesigtiistrong recommendation,
moderate quality evidence).

* The panel cannot recommend specific multimodalgesh regimens at this time without
further scientific evidence. MMA should be tailoredpatients’ injuries and medical co-

morbidities (strong recommendation, very low qyadividence).

Multimodal analgesia (MMA), also referred to asdmaled analgesia, is the use of
multiple analgesic medications (opioid and non-@hiand non-pharmacologic interventions
designed to affect peripheral and or central nes\aystem loci in the pain pathw&y.Benefits
of this treatment paradigm include potentiatiomuiltiple medication effects and greater pain
control without relying on any one class of medmat MMA therefore mitigates the risk profile
of each medication, while allowing for synergigtein control from different classes of
medication. Successful post-operative MMA may idelypsychotherapy, physical therapy, non-
steroidal anti-inflammatories (NSAIDs), acetaminephgabapentinoids, regional anesthesia
(single shot or peripheral nerve catheters), logattions, and opioids. Recent revief¥smeta-
analyses®®and RCT¥® have shown that multimodal analgesia is effedtivile perioperative
period. There is, however, a paucity of literatréhe orthopaedic trauma population, and
therefore literature from other sub-specialties sundgjical fields was included.

The majority of the orthopaedic literature addessthe arthroplasty population (14
articles). These articles addressed the followlmgd main clinical trial questions: (1)

comparison of different periarticular injection®) oral or “standard” medication regimen versus
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addition of a peripheral nerve block (covered ieldaection), and (3) oral or “standard”
medication regimen versus MMA.

Four studies compared “standard” medication reggnensus MMA. For example,
additions to MMA strategies include gabapefifimnd duloxetiné® Gabapentin seemed to
decrease pain scores, but not opioid consumptiomhile duloxetine decreased opioid
consumption, but not pain scor&s.

Finally, two studies evaluated the cost-effectesnof MMA in arthroplasty patients. In
both cases, the use of multimodal therapy decrdasspuital costs, directly related to medication,
as well as overall hospital costs for patient $88y->*

There is limited literature regarding the us&flA in other non-trauma orthopaedic
subspecialties. Two articles evaluated the useldAvh foot and ankle surgery where MMA
decreased length of std§and decreased pain in the first 24 hours afteyesyr>® In spine
surgery, the addition of MMA to a standard PCA neg, decreased opioid use and improved
mobilization'®* When compared with intravenous medication only, M#ecreased VAS at all
time points following lumbar fusion surgety.

In orthopaedic trauma, addition of periarticulgection to standard pain control for hip
hemiarthroplasty improved VAS and reduced opioigigasearly in the postoperative cout¥e.
Surgical site injection also improved pain for femidracture patients’’ In the upper extremity,
MMA compared with PCA showed additional need fanpascue in the PCA group and lower
patient satisfactio’® In a study of emergency department fracture pttiéntravenous (IV)
morphine or IV Tylenol + oral oxycodone was equaifiective for pain control in the first hour
after administration. However, patients in the I'grphine group did have less nausea and site

itching X%°
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The use of corticosteroids for postoperative pais leen validated in the literature in other
specialties in medicine. As with other medicatitimere are risks associated with the use of
corticosteroids. Systemic side effects often asdediwith long-term therapy include the
following: Cushingoid appearance, hirsutism, exbphhos, hypertension, arrhythmias, gastritis,
osteoporosis, avascular necrosis, dysphoria andkaygmia just to name a few. From a
postoperative perspective, concerns include a dserer delay in wound healing potential and
infection. There are no data to indicate that stearh use of corticosteroids causes an increase
in infection. It is not recommended to use cortieosids in patients over the age of 60 and in
immunocompromised patients as some data suggesesithan increase in healing tiflAn
increase in blood glucose 24 hours post-surgeryldhze expected and has not been associated
with an increase in the rate of infectith.

Corticosteroids given orally or intravenously catickase the use of opioid analgesics by
50%2°? Benefits of corticosteroids include a decreageoistoperative nausea, decrease in opioid
requirements, decrease in the length of hospigl and more complete pain relf8f, * The
smallest dose that is effective should be presdrib®ses ranging from 15mg of dexamethasone
to 0.1mg/kg have been shown to be effective witltamplications>® 29 20520 meta-analysis
of perioperative use corticosteroids concludeslatefmediate dose dexamethasone (0.11 to 0.2
mg/kg) is a safe and effective multimodal painteyg after surgical procedures. The
preoperative administration of the drug providegeater effect on postoperative paffit”
Physicians should consider perioperative dosingpaicosteroids in low risk patients and

especially in patients at risk for dependency.
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Managing Acute Pain for Patientson Long Term Opioids at Presentation
The panel recommends that perioperative analgésiald be managed with a multimodal
analgesia regimen in all opioid-tolerant patie@8dng recommendation, moderate quality
evidence).

* The panel recommends coordinating with acute pavice (APS) (or addiction
medicine or psychiatry depending on resources) vilgatient and the patient’s
prescriber when outpatient to ensure that theoalis one prescriber for patients on
medication assisted therapy (methadone, buprenwepbr naltrexone), patients using
illicit opioids, or patients misusing prescriptiopioids (Strong recommendation,

moderate quality evidence).

Opioid-tolerant patients present a clinical chajkemo effective perioperative pain
management. These patients have a medical conditidrshould be treated with the same
respect and dignity as a patient with any othersoirgical medical condition. Developed nations
have observed alarge increase in the number ofdblerant patients over the last dec&te.
298 |n the United States, a combination of expandiexim abuse, pain control metrics, and
pharmacologic development of long-acting opioids tesulted in a dramatic rise in the number
of opioid-tolerant patients. Managing perioperaipan in the opioid-tolerant patient is both a
medical and a social challenge. Opioid-toleranigmés$ are at increased risk of receiving
inadequate perioperative analgeSfarhis risk exists as the result of (a) a sociajrattization
of opioid prescription and consumptf8h (b) concerns for drug-seeking behatror relapse
of recovering addicts, or both; and (c) an inconglenderstanding of opioid agonist and opioid

replacement therapy pharmacokinefits.
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Opioid-tolerant patients present with one of thiéofeing three clinical scenarios: (1)
scheduled, prescribed opioid (short-acting or lanting) regimens; (2) prescribed medical assist
therapy (methadone, buprenorphine); (3) illegalscomption of prescription or non-prescription
opioids?*? Each patient can be further subdivided into thaise are actively experiencing acute
pain in an emergent setting (secondary to traumajhose treatment necessitates elective
surgery (nonunion, mal-union, infection, hardwamoval). The care of these patients can be
difficult and there is little literature to guideeitment.

At the time of this publication, there are a linditeumber of observational studies
examining acute perioperative pain managementeirioid-tolerant patient. However, care
must be taken when managing these patients. Irstugies on orthopaedic trauma populations,
it has been shown that patients on opioids aregaehrisk for receiving prescriptions from
multiple prescribers in the postoperative periolicl leads to more prescriptions, higher doses
and longer duration of opioid ué€: **What follows is a review of available literatuneda
clinical recommendations for perioperative analg@sithe opioid-tolerant patient.

It is critical to identify opioid users immediagedfter injury or in the pre-operative period
to avoid uncontrolled acute pain. Physicians shobl@in information on type, dose, frequency,
and last consumption of all opioids, which willadl conversion to morphine equivalent doses.
The opioid-tolerant patient experiences pain, phiggically, differently than the opioid-naive
patient? #1 215218acause of:

a. Cross tolerance occurs between different opioids
b. Increased sensitivity to natural and experimera > 21+ 218219
I. Results in higher than expected post-operative ganes and slower

resolution of acute pain in the postoperative geftd #
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c. High affinity partialp-agonist and antagonist block the effect of stashdgioids.
When these medications are utilized patients redugh opioid doses to displace
competitive medications, before analgesia takesceff
The following sections provide brief recommendasidor specific populations of opioid-tolerant
patients, including those taking chronic shortfagpioid therapy, those using illicit opioids,
and those taking methadone, buprenorphine or ratte
Chronic short-acting opioid therapy
Perioperative pain management of patients consuromigie and scheduled oral opioids should
include:
1. Instructions to continue baseline medication themmg of surgery through the post-
operative period®
a. If transdermal fentanyl patches are used pre-opehat patients should be
converted to-an IV morphine equivalent dose. Téisacause of alterations in
fentanyl release during fluid shifts and body terap&e changes observed with
Surgeryz.zo' 221
2. Titrate short-actingi-agonist to effective pain control
3.. When oral medications cannot be consumed the 2Arhorphine equivalent dose should
be calculated for conversion to intra-venous mamesge until oral medications can be
reinstituted:'
[llicit Opioids
Perioperative pain management is further complechieinaccurate consumption history, and
variation in strength of illicit drugs:

1. If available, consult addiction medicine, acutenpservice, or psychiatry?
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M ethadone (Sow release oral morphine or opioid agonist).?*

Perioperative pain management of patients consumgtgadone should include:
1. If available, consult addiction medicine, acutenpsgrvice, or psychiatry>
2. Continue baseline methadone throughout the pemgigerperiod including the morning
of surgery
3. If unable to take oral medication, convert 24-hdose to IV methadone according to
conversion chart and administer in 2-4 divided dose
a. Pharmacokinetics of methadone are influenced by450rRand CYP3A4
metabolism and may also vary based upon patiemt'sroetabolism. Consult
pharmacist or acute pain service specialist foveosion to the appropriate
morphine equivalent dog&
4. Supplement perioperative pain with short-actingragfo
5. Close respiratory monitoring due to combined effect

6. Educate patient on acute opioid taper

Buprenor phine (partial g-agonist alone or mixed with kappa antagonist (naloxone)).”> 2>

Addiction medicine, acute pain service, or psycli&iepending on local resources and
expertise) should be consulted when managing gatenbuprenorphine, which is commonly
administered transdermally for chronic pain andiaghbally for substitution in opioid abusers.
Owing to the medication high affinity for Mu recept and kappa antagonist effect other
agonists may have limited analgesia effect andcaflyi require high doses to achieve affect. For
this reason, close respiratory monitoring is regghiivhen using short and long-acting opioids.
Perioperative pain management of patients consubupgenorphine will vary according to the

clinical setting:
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510 1. Elective surgery

511 a. Mild to moderate pain

512 I. Consider management with increased doses of bugnieine (when low
513 doses are prescribed at baseline)

514 ii. Continue buprenorphine and add short-actiregonist

515 b. Moderate to severe pain

516 i. Discontinue 72-hours prior to surgery and conweghort-acting agonist.
517 1. Higher than expected doses are anticipated fogesw for three
518 to four days while buprenorphine is cleared from lody

519 2. Reassess analgesia daily and expect to decrebsgduist

520 between days three and four

521 3. Manage acute pain with a tapering regimen

522 ii. Patient should be opioid-free for 24-hours befestarting buprenorphine
523 to avoid withdrawal.

524 2. In acute traumatic presentation

525 a. Conversion to methadone according to conversiblesaand titrate dose to effect
526 b. When clinical presentation does not afford conwersind titration, recommend
527 aggressive acute titration to full opioid agonist.

528 i. High doses are required to displace high affiniipienorphine fronu-
529 receptors

530 ii. Requires continuous cardiopulmonary monitoring
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Naltrexone (opioid antagonist often used to limit rel apse following opioid dependence
rehabilitation)
Due to its antagonist mechanism, naltrexone creatkficult clinical scenario, particularly in
the acute traumatic setting. Naltrexone reducesidgensitivity by blocking receptors, but also
upregulategi-receptors. During initial treatment of post-injuagd perioperative pain, a patient
may not be sensitive to a short-actiprggonist and may require many times the normal.&3se
After two weeks, sensitivity to opioids may increassking overdose. When the acute pain
period is over, and naltrexone is restarted, tiesithe risk of inducing withdrawal. Therefore,
the recommendation is to consult addiction medicitaite pain service, or psychiatry.
NSAIDS and Fracture Healing
* The panel recommends for the routine use of NSA®part of a comprehensive
analgesic plan for operative and non-operativetdireccare (strong recommendation, low

guality evidence).

One of the major barriers to using non-narcotidgescs in orthopaedic trauma has been
the reluctance to employ nonsteroidal anti-inflartonadrugs (NSAIDSs) in the setting of
fracture or arthrodesis surgery of any kind. Faradkes, NSAIDs were avoided due to fears
about bone healing. However, a review of the ewiddras found the data on the effect of
NSAIDs on bone healing too conflicting to make iaichl recommendation one way or the
other??”*?°Given the proven track record of NSAIDs in alleirig musculoskeletal pain,
withholding NSAIDs from our analgesic armamentariism significant disadvantage. Under the

current circumstances, the basis of this prohibitieerits a critical review.
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The basic science studies have been conflictinigestt The most rigorous basic science studies
are animal models of spinal fusion, while fracthealing models yielded mixed results at
best?*° Endpoints for animal studies demonstrated that l8Aontributed to reduced
mechanical strength (as bone stiffness and loailtoe) and delayed time to uniéi. 2%
Nonetheless, this lack of clarity has re-enfordetfgerception of a deleterious effect. Further
animal studies attempted to examine what the plessibchanism of action could be, and tried
to establish if there was a lesser impact from Csgpecific inhibitors compared to
indomethacin in the animal setting, again with riixesults®>% 23

Clinical studies are similarly unclear, but fourtbé clinical papers should be examined
critically as they are frequently cited when ragsalarm over NSAIDs in fracture healing.
Giannoudis et al. used a retrospective case-comindel to compare femoral shaft fractures that
had not healed to a group that healed succes$f{ilhe odds ratio for nonunion with the use of
NSAIDs was reported as a disturbingly high 10.2495I: 3.55, 33.23), but the study was small
and underpowered (sample size of 32 patients), B35k was severely underrepresented in the
control group, and this same sample showed noteffexoking. Further, by starting with a
group of 32 non-united diaphyseal femur fractumr@gestigators may well have been
preselecting the group most likely to take NSAIRs {he pain of nonunion). Bhattacharyya et
al. point out exactly this bias when discussingrtfieding of higher NSAID use in the subset of
humerus fractures that were treated closed andatitiea* To avoid selection bias,
Bhattacharyya’s group queried Medicare data (199@2from two states for patients with a
humeral shaft fracture. Starting with nearly 10,08€ords, they found 104 patients (1.1%) with
a nonunion. They reported that patients who use8lINS or opioids within the first 90 days

after fracture had relative risks for nonunion of ®5%CI:2.4, 5.6) or 1.6 (95%CI: 1.1,2.5)
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576 respectively’> More recently, Jeffcoach and co-workers retrospelgt reviewed long bone
577 fractures over a two-year period at a single tragerder. The patients who suffered a long bone
578 fracture and received NSAIDs during the inpatievdtpperative days (12% of 1901 patients)
579 had an odds ratio for a complication (nonunion,unin, infection) of 2.17 (1.15-4.16%° In a
580 well-designed, prospective randomized trial onedéht durations of indomethacin treatment
581 (three days, one week, or six weeks) for prophglakiheterotopic ossification, Sagi et al.

582 showed that at six months after surgery, the highe&lence of nonunion of the posterior

583 acetabular wall (67%) occurred in the group with libngest duration (six weeks) of

584 indomethacin us&’ While there were only thirteen patients in thisugr and that raises

585 concerns over adequate power, the rate of nonwfitre posterior wall in all groups was

586  surprisingly high.

587 While isolated clinical investigations such as thkave been cited as evidence to

588 withhold NSAIDs during fracture treatment, this ctusion is not supported by a critical

589 examination of the existing literature: Two receamprehensive meta-analyses by Kurmis et
590 al***and Marquez-Lara et &i° have concluded that while some animal studies maisg a

591 concern, there is no high-quality literature suppar NSAID inhibition of fracture healing in
592 the clinical setting. Ultimately, these criticaladwations of the existing clinical literature must
593 stand as the cornerstones of our practice guidedicemmendations on this issue.

594 Based on the unknown clinical role of opioids aacfure healing, recent investigations
595 have tried to examine a potential effect of opatalgesics on fracture healing. Morphine has
596 been demonstrated to inhibit osteocalcin in Viffa&Chrastil et alused a rat model to examine
597 opioid influence on femur fractures and found thaimals treated with opiate analgesia formed

598 callus in greater volume, but that this callus wese disorganized and mechanically weaker
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than the control animaf§’ OPIAD (Opiate Induced Androgen Deficiency) Syndeodescribes

the naturally occurring reduction in serum testaste seen clinically with both acute and
chronic opioid administratiéfi" and Brinker et al. have previously demonstratgublggnadism

to be among the metabolic abnormalities identifiedatients with nonunioff'? Chrastil and co-
workers attempted to determine if supplementabstetone might be used to mitigate the effects
of opioids on callus formation and strength, betytfound supplemental testosterone was
ineffective for this purpos&" This study casts doubt on the theory that thecetiopioids on
bone healing is solely mediated by hypogonadisntesihe opioid-treated animals demonstrated
a drop in serum testosterone, but still had implagadlus formation despite administration of
supplemental exogenous testosterone. Overall, amglesions on the role of opioids in bone
healing are very preliminary, and have not beenotmrated with quality clinical studies, but
given its potential impact on clinical practicee theld certainly merits further bench and clinical
investigation.

With regards to the effectiveness of NSAIDs fompeontrol, there are now some head-
to-head clinical comparisons available between NI%Adnd opioids for the acute management
of musculoskeletal complaints in both the pedi4tfiand aduft*> **populations. To date, these
studies have demonstrated NSAIDs to provide eqadllbctive analgesia.

To summarize, there is simply no conclusive cliheadence to prohibit the use of
NSAIDs in fracture care. Further, risks to the gdagian from oral opioid use, and the prolonged
use after resolution of musculoskeletal injury, @edl-established. NSAIDs also provide
effective analgesia in the setting of musculosletleain®*’ Taking all of these factors and the
existing clinical evidence into account, we recomthéhe routine use of NSAIDs as part of a

comprehensive analgesic plan for operative andapenative fracture care.
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Nerve/Regional/Field Blocks
This section is organized around the followingethtime periods: (1) During a hospital
admission prior to fracture surgery; (2) Intraopieedy and the immediate post-operative period
(3); The remote (>3 months) post-operative perimdeach of these temporal periods, in relation
to fracture surgery, we asked what is the evidéinaenerve, or regional, or field blocks improve

pain control and decrease use of opioids?

During a hospital admission prior to fracturesurgery
» The panel recommends that regional nerve blocksdifal nerve or fascia iliaca) should
be placed in patients with acute hip fracturesatime of presentation to the Emergency

Department (strong recommendation, high qualitgdence).

The evidence for this recommendation is confinekiparacture patients. Multiple studies
show that nerve blocks placed in the emergencyrtlepat (ED) can be accomplished by
trained personal with minimal risks or complicagéff%>®These blocks have consistently been
found to be effective in comparison to standardavé (parenteral opioids alone) in decreasing
opioid use and improving patient’s pain in the pperative period?®: 2°1 252 254,256, 25fhaga
results have been confirmed in multiple RCTs andesof these studies are placebo-controlled
with blinded assessment of the outcafe?* #*“Although there is high-quality evidence for
these benefits of nerve blocks, instituting routieeve blocks for hip fracture patients cannot be
accomplished by the surgeon in isolation. Systenewhanges in practice with involvement of
other care providers (emergency medicine and aggsihare required.

There are other possible benefits of ED regionaleblocks for hip fracture patients.

One RCT found that these blocks decrease the inogdef delirium in hip fracture patients who

are at intermediate risk for this conditiol Another RCT found a functional post-operative
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benefit in the hospital (walking distance and stimbing ability) that lasted until six weeks
after surgery>° There is less strength of evidence for these fitsrigfcause they have only been
assessed in one study each.

The nerve block technique has varied between stu8ieme studies have utilized a
three-in-one femoral nerve block while others reownd a fascia iliaca block. Most studies
recommend ultrasound guidance for either type oékd*® **The fascia iliaca compartment
block requires less precision and is probably neargly learned. The location is more remote
from the neurovascular bundle and thus nearly akteis the risk of intraarterial injection.
Femoral nerve and fascia iliaca blocks have alem lsdown to have similar efficacy in total
knee arthroplasty patiemt¥® Recommended training has been 30 minutes of did@atning
followed by variable periods of practice and supEd clinical performance. This short duration
of training, however, may assume preexisting uttmasl skills?*® 2°2

Five studies have compared “standard” preoperdiMA to the addition of a nerve
block. Addition of a femoral nerve block to preogigre oxycontin and celecoxib did not make a
difference in total knee arthroplasty patiefitsYaDeau, et al., however, showed lower visual
analog pain scales (VAS) with addition of a femaraitve block to standard epidural
anesthesi&° Divella’s group evaluated resting and dynamic \&&®res for three days after
total hip arthroplasty. Pain control was oxycoraid acetaminophen versus continuous epidural
levobupivacaine. Resting VAS scores between thegiwaps were similar for days one and two,
but VAS scores were significantly lower on day #hfer patients in the oxycontin group.
Dynamic VAS scores for the oxycontin group werehkeigon day one and lower on day tht¥e.
The use of general anesthesia with preoperativeamgne and celecoxib versus intrathecal

bupivacaine, morphine, and clonidine showed higiaén scores, faster time to first rescue
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medication need, and longer length of stay in &megal anesthesia grotf5.Addition of
multimodal postoperative pain medication (includoxycodone, tramadol, and ketorolac)
compared to parenteral patient-controlled analggsiaved less narcotic consumption, lower
pain scores, and higher satisfaction as well dsdnighysical therapy goal achievement in the
MMA group %3

The studies reviewed have not reported any contpitaof blocks, but most admit that
the study was not powered to detect rare comptioatiClinicians should be aware of the
possibility of complications such as inadvertemtawascular injection, infection, intraneural
injection, and masking symptoms of compartment syme:>>* All studies report a rapid onset
of pain relief from these blocks, however the dffsoften not complete and adjunctive

analgesics are often necessary.

Intraoper atively and the immediate post-oper ative period
» The panel recommends that clinicians consider locatgional block anesthesia during
operative treatment of fractures and as part optigt-operative multimodality pain
control regimen. (strong recommendation, high quaividence)
* The panel recommends that if a block is going tpdrormed for intraoperative and
post-operative pain control, a continuous cathie¢econsidered over a single-shot block
to better facilitate post-operative pain contradl @minish rebound pain. (conditional

recommendation; moderate quality evidence)

The use of peripheral anesthesia via local injestidield blocks, single-shot regional blocks
and indwelling catheter regional blocks have a#irbshown to decrease pain scores and opioid
consumption in the immediate and short-term perafpe period. The bulk of this data comes

from the arthroplasty literature with contributipgpers from the sports medicine, foot and
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ankle, and trauma literatuf& The data outside the orthopaedic literature isi@were robust.
Problems with these lower extremity blocks incladeossible increase in rate of falls and
rebound pain that has been reported in some studies

Five articles have compared various periarticulggations. Early postoperative pain
scores and opioid usage were lower with contindeomral nerve catheter plus sciatic block
than with periarticular injection with ropivicaire liposomal bupivacain®> Ng and colleagues,
however, found equivalent outcomes with femoraveenatheter versus periarticular injectfSh.

In addition, periarticular injection alone was saperior to post-operative epidural analgesia for
pain contro®’ The addition of periarticular liposomal bupivaeaio a periarticular injection
cocktail was more effective than ropivacaine ah@ 32 hours postoperatively, however
intrathecal morphine was more effective at six BatirAddition of ropivacaine and ketorolac to
a periarticular injection cocktail improved postogtéve pain controf®

In one RCT, a significant decrease in opioid constion and better pain scores were
found at 48-hours after hip arthroscopy in patievie received a femoral nerve block (FNB)
versus general anesthesia (GA). However, the FidBpghad a significant increase in rate of
falls compared to the GA group highlighting onelad risks of this type of anesthesia which in
part accounts for its moderate recommend&tion.

In another RCT, the benefit of local injection vessessed. A significant decrease in pain
scores and opioid consumption was found for eighit$ and trended less over 48 hours in
patients receiving a local injection compared toagal anesthesia alone for femur fractures. The
injection (containing ropivicaine, morphine, andrngphrine) was administered at the time of
surgical fixation of the fracture. There were nonptications attributed to the local injection

itself 197
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714 Pre-operative sciatic or popliteal continuous pegial nerve block (CPNB) were

715 compared to post-operative patient-controlled asfg(PCA) in a retrospective study of

716 patients undergoing fixation of talus and calcamesitures. While Numerical Rating System
717 pain scores, duration of stay, and side effectgwquivalent in the two groups over 72-hours,
718 morphine equivalent consumption on post-operataseahe by the PCA patients was 30-fold
719 that of the CPNB patient$’

720 A single-shot popliteal block was compared to darawperative ankle block in a RCT of
721 patients undergoing elective forefoot surgery. TEmgth of block time in the popliteal block

722  group was 44% longer than the ankle block groupil&\the patient satisfaction and perceived
723 effectiveness with both types of blocks was simillae popliteal block group showed

724  significantly lower VAS pain scores the night afseirgery and throughout the next mornifig.
725 In an RCT of patients undergoing open reductioniatetnal fixation of distal radius

726 fractures, GA patients needed more IV pain medaatin the PACU compared to those who
727 received a single-shot brachial plexus block. ;1R to 24 hours after surgery, patients who
728 received the block showed a more aggressive ris&\B scores and narcotic use consistent with
729 the block wearing off and the patients experienceigpund pain. Ultimately, the GA group had
730 a statistically significantly higher total narcotise at 72 hours compared to the block grdtip.
731 Peripheral anesthesia in the form of a block caadweinistered either via a single-shot

732 injection or by placing a catheter that has théitglio deliver anesthetic around the nerve in a
733 continuous fashion until the catheter is removeshdind pain is the pain a patient experiences
734  when the block wears off and can be quite signific@ihis is typically because the patient has
735 not been taking other post-operative pain medinataue to low pain scores during the duration

736 that the block has been in effect.
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Goldstein et al. addressed the problem of reboana ghenomenon and were one of the first
groups to write about this effett: They compared a single-shot popliteal block toegah
anesthesia (GA) in an RCT of patients undergoixagtion of ankle fractures. Significantly lower
pain scores were reported for the block group dt 2nd 8 hours after surgery, but significantly
better pain scores were found in the GA group f8ito 24 hours.

There is some evidence that continuous cathetatsotain for a longer duration of time
and may help diminish rebound pain by allowingphaéent to get farther in the recovery
process. In one RCT, a single-shot popliteal (3#6Yk was compared to a continuous popliteal
block (CPNB) in patients undergoing fixation of tatsde ankle fractures. The CPNB catheter
was removed at 48 hours. Over the first 72 howasepts in the CPNB group took significantly
fewer oral narcotics and had lower pain scéfédnother study of patients undergoing open
fixation for calcaneal fractures compared cont(otsregional blocks) vs. a single-shot block or
against a continuous popliteal nerve block. In3Génours after surgery, the patients in the
continuous block used significantly fewer IV naicstthan did the other two groups. However, a
limitation of this study was that their post-operatpain protocol changed multiple times during
the course of the studs/®
Theremote (>3 months) post-oper ative period

» The panel makes no recommendations for this timegheas we were unable to find any

data to guide us on whether regional or local dessh performed before, during, or in
the immediate post-operative period has any effed¢mproving pain scores or

decreasing opioid consumption at this time frame.récommendation, no evidence)
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Pain/Sedation Assessment
I npatient Pain Assessment
* The panel recommends regular assessment of paooflorinpatients and outpatients in
order to evaluate the need for initiation or coméition of opioid therapy (strong

recommendation, low quality evidence).

Effective January 1, 2018, the Joint Commissiomireg new and revised pain assessment
and management standards to improve quality amtysaf care’’’ The requirements speak to
(1) prioritization of pain assessment and managéasan organizational priority; (2)
establishment of medical staff in leadership reéeaddress performance improvement activities
related to patient safety; (3) assessment and neamaf of patient pain and minimization of
risks associated with treatment with opioids; (@jedcollection to monitor performance related
to patient safety; and (5) compilation and analg$idata to inform continued performance
improvement.

Inpatient Pain Assessment

* The panel recommends that sedation assessmenhthected by nursing staff on all

inpatients prior to and following administrationarf opioid medication (strong

recommendation, low quality evidence).

In 2012, The Joint Commission issued a warningraigg adverse drug events associated
with opioid analgesics, most importantly respirgtdepression, among patients in the inpatient
hospital setting’® The incidence of opioid-induced respiratory degi@sranges from 0.1 to
37%72"° Nurses are typically the first to detect respimatbepressiori®® One cause for opioid-
related adverse events, however, is inadequatetonimg of patients administered opioids,

occurring in about a third of cas&&.?*°Patient monitoring includes sedation assessments,
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781 frequency and quality of respirations, and electromethods such as pulse oximetry. A survey
782  of nurses belonging to the American Society fonfdanagement NursiA indicated nurses

783 find sedation scales and watching the patient tmbee useful than electronic methods.

784 However, while there is no evidence to inform tregiency of monitoring, sedation scale scores
785 should be a major consideration in the decisioadiminister opioids for pain management. It is
786 important to monitor sedation as it is an indicatbimpending opioid-induced respiratory

787 depression; detecting over-sedation can preverdra oiinically significant adverse event. The
788 Pasero Opioid-induced Sedation SE¥lé€Table 5), which has been validated for assessing

789  sedation during opioid administratié®,is an example of a tool that can be used by nueses

790 assess patients prior to and following administratf prescription opioid&”

791
792 Insert Table 5 near here

793 Naloxone

794 * The panel recommends co-prescribing of naloxonewi&etors that increase risk of
795 overdose are present (strong recommendation, lahtgevidence).
796 For patients prescribed opioids, risk mitigatiomtgies are an important consideration.

797 While limited evidence exists on the outcomes @ekpribing naloxone in combination with
798 opioids, distribution via community-based harm mtn programs have demonstrated

799 decreased risk of death due to opioid overdd¥&°The majority of programs, however, have
800 been conducted with illicit use populations witfoaus on harm reduction as opposed to a
801 patient safety focus for patients prescribed ogidot acute or chronic conditions. TEG®C

802 Guideline for Prescribing Opioids for Chronic Pain® recommend co-prescribing or offering

803 naloxone to patients with increased risk for opiow@rdose who are prescribed opioids. These
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risk factors include history of overdose or substanse disorder history, opioid dosagé®
MME/day, or co-prescribing with benzodiazepines.
System Strategies
Prescription Drug Monitoring Programs
* The panel recommends that all prescribers redistgain access to their state’'s
Prescription Drug Monitoring Program (PDMP) andulegly query the PDMP before

prescribing opioids (strong recommendation, lowliggiavidence).

Prescription Drug Monitoring Programs (PDMPs) aasitatlases that track scheduled
medications dispensed from pharmacies. The dataame developed to reduce prescription
drug misuse and diversion. The conceptual modBWPs assumes that increased monitoring
of opioid prescriptions is associated with changespioid prescribing behavior, opioid
diversion and supply, as well as opioid-related ittty and mortality’®*® Numerous unintended
consequences of PDMPs have been described irtehatlire and include the following: (1)
potential decrease in legitimate prescribing; @)gnt privacy concerns; (3) inability to connect
patients with known aberrant use to resourcespdtgntial increase in illegal prescription drug
activity or users switching to other substancefisaagcheroin; (5) further reduced patient visit
time due to time required to check PDMP; and (Ggptal decrease in patient satisfaction
ratings>*° Finally, PDMPs vary tremendously from state-taestaased on (1) the number of
schedules included; (2) the frequency of upda@shd@using entities; (4) accessibility; (5)
access requirements; (6) reactive and proactivartieg; (7) associated prescriber education;

and (8) interstate data sharifig.
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Four reviews of PDMPs have been published to?84t&with the most recent one
synthesizing articles published through 26%Bworley et al. concluded that PDMPs were
associated with lower substance abuse treatmerissidm rates, fewer opioid prescriptions, less
diversion, and less “doctor shopping”. The auttamsnowledge, however, that results depend on
the specific components of each unique PDMP aricetfidence is limited>* Haegerich et al.
believe PDMPs to be effective, but that effect sitem the papers they reviewed were
generally very low and may depend on specific PDddponents such as mandatory review or
proactive reporting®? Gugelmann et al. concluded that PDMPs seem to bhewefits including
reduced per capita supply of opioids and fewerdiaeis reported to poison control centers,
however, there are also studies showing no eff@&tnally, Finley et al. found no consistent
pattern, with efficacy varying by state.

Several articles on PDMP efficacy have been puetisince 2015, and the results have been
mixed as well. The Florida PDMP was associated @i#b% decline in oxycodone-caused
deaths’® but a multi-state study found PDMPs were not eissed with reduction in overdose
deaths and were; in fact, sometimes associatednagtbased mortality from non-prescription
opioid drugs, such as herdiff. There was also evidence of increased ED visithéooin
overdoses in New York, while visits for prescriptiopioid overdose leveléd’ In contrast,

Dowell and colleagues found “relatively large biatistically insignificant reductions” in heroin
overdose deaths, indicating that perhaps a decreagoids does not lead to an increase in
heroin usé>

Three studies on PDMP implementation found no agson with decreased opioid
prescribing®®**®while three others found that PDMP implementatieduced opioid

prescriptions™ 2°°3%and overdose deatfisSome studies found PDMPs to be effective in
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849 specific groups, such as patients with multiplevjgter episodes (i.e., ‘doctor shopping’) whose
850 prescribers were sent an unsolicited report bysthe*"* Medicare Part D enrolleé® and

851 Medicaid patient$?® Finally, due to the variability in PDMPs by stabee study rated the

852 strength of the PDMP and found that a 1% increas®DMP strength was associated with a 1%
853 decrease in overdose deaths, indicating room fpramement in outcomes for PDMPs of lower
854 strength®®

855 While the literature remains inconsistent, PDMRsapromising intervention, especially
856 when the PDMPs are of robust strength. We recomrobadking the PDMP prior to

857 prescribing. Steps must be taken, however, toialieyhe potential consequences of curtailing
858 prescribing based on the results of a PDMP seaatticularly the potential for patients to

859 switch to heroin. Therefore, we recommend refergagents to behavioral health and addiction
860 medicine if the PDMP indicates aberrant behavibusthermore, the evidence does demonstrate

861 that PDMPs are not a panacea for preventing ppggoriopioid misuse, abuse, and diversion.

862 Prescriber and Patient Education

863 * The panel recommends that departments supporidopitication efforts for prescribers
864 and patients (strong recommendation, moderatety@afidence).
865 Physicians often lack training in pain managemedtaddiction; 59% of physicians report

866 medical school preparation regarding chronic paatment as “fair” or “poor® and median
867 instruction time spent on pain education in US rmo&dschools is 11.1 hours, compared to 27.6
868 hours in Canad¥” After graduate medical education, only five std&F, IA, MD, SC, TN)

869 require physicians to obtain periodic CME on prisieg, substance use disorders, or pain

870 management>®
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871 The effectiveness of educational interventiongploysicians is strong. A synthesis of

872 reviews on CME education find that studies on CMterventions consistently show

873 improvement in both physician performance and patiealth outcome®. The most effective
874 CME sessions are interactive, use multiple methiogsjve multiple exposures, and are

875 longer®®’ After New Mexico began requiring CME in 2012-2d8out pain and addiction along
876 with required PDMP registration and query, theestaw statistically significant increased

877 physician knowledge, self-efficacy, and attitudeswell as a decrease in both statewide

878 morphine milligram equivalents dispensed and dneyaose death€® Online educational

879 interventions have been moderately effectR&Education in conjunction with clinical decision
880 support is also effective at changing naloxonegieing rates°

881 Other strategies described in the literature irelodef one-on-one physician educatioh,
882 *?development and dissemination of guidelines aridips>'* *“and Risk Evaluation and

883 Mitigation Strategy (REMS}'® Public health detailing is an approach based en th

884 pharmaceutical sales strategy, by which messaggsuahed using brief one-on-one educational
885 visits during the normal workflow. Staten Islanavsareduction in high-dose prescribing and
886 stabilizing of days’ supply after implementing tstsategy’** Similarly, an ED in Australia

887 delivered one-on-one education via a clinical champand was very effective at improving
888 information given to patients, increasing notifioas sent to general practitioners, reducing total
889 dose prescribed, and incorporating non-opioid thiesd'* This approach is, however, resource
890 intensive and has a limited scope of impact.

891 Development of department guidelines, policiedyath is another option. Hill et al.

892 described an intervention within surgical spe@altat an academic medical center which

893 included dissemination of operation-specific opiprdscribing guidelines. This intervention
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significantly reduced the number of pills prescdB¥ When a similar approach was
implemented in the emergency department settingtingber of patients prescribed opioids and
number of pills prescribed decreased by 40% and, 1&8pectively, with reductions sustained
over 2.5 yeard* Finally, Risk Evaluation and Mitigation Strategi{@EMS) developed by the
FDA in 2007 required pharmaceutical manufacturetske steps to reduce risks associated with
the medication. Strategies can include medicatiodas for patients; clinician education, and
physician certificatiori® Both immediate release and extended release spio@inow subject

to these regulation&’ Thus, manufacturers are required to fund contipeidtication regarding
opioid prescribing. Overall, the resulting SCOPHEafn educational program has been shown to
increase physician knowledge and reported intertdahange practic&® The SCOPE of Pain
program has also implemented a “train the traiagproach which facilitates wide

dissemination of informatiof> Physicians are advised to be aware of potentiglicts of

interest when attending pharmaceutical companyedra#ssions.’

Overall, education is a necessary, but insufficiapproach to improving prescribing and
patient outcomes:. In addition, the literature isstholimited to opioids for chronic pain
management rather than acute or post-surgical Raigardless, we recommend supporting
opioid education efforts both in graduate medichiaation and through continuing education.

Literature that focuses on evaluating the effe€gatient education is limited, but the
few studies conducted support effective patientation. Strategies included educational

§20-322
)

pamphlet web-based interactive educatifiand clinician-delivered educatidfi: **All

interventions that included knowledge as an outcdereonstrated a significant efféét; 322 323

325 and many studies observed changes in risky befsaoch as sharing piff&> **3pill



916

917

918

919

920

921

922

923

924

925

926

927

928

929

930

931

932

933

934

935

936

937

938

42

storage®®® saving and disposal of pilfé% 32! 323 324riving®?? and taking more medication than
prescribed?
Clinical Decision Support
* The panel recommends that prescribers, to the eptasible, develop, support, or both
the implementation of clinical decision supportasting opioid prescribing in the

electronic medical record (strong recommendatiow;djuality evidence).

We reviewed the literature on the impact of clihicdormatics interventions on opioid
prescribing. A total of 14 articles were identifigdht included prescribing outcomes and the
quality of the evidence was low. Most of the stedised study designs that did not have any
concurrent control group. This is a significant Weass due to the national attention surrounding
the opioid crisis currently in lay press, politiesi\d medicine. Without concurrent controls, the
effects seen after implementation of these interoea could be overestimates if prescribing was
already decreasing due to the current climate aroypmids. There were, however, two
randomized controlled trials that demonstratedffecteon some outcoméé® **'Most of the 14
studies included patients in the emergency depattfie’?®>3'or specifically for patients
receiving chronic opioid therap¥” ***>*%0Only one study assessed clinical decision support
an orthopaedic surgery populatiti.

There is a gap in the literature surrounding apaia outside of the emergency room, other
than after cesarean sectidtand following hand surgerj® This is an important area of research
since a short course of opioid treatment for apaia can often result in chronic opioid therdpy.

All of these studies were conducted in urban sgdtor across a wide area including both
urban and rural settings. It is critical to stubgde interventions in rural areas since they are

substantially burdened with this epiderfii€in addition, prescriber response to these
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interventions may differ in outlying hospitals aindpractices that are not part of an academic
hospital where prescribers are consistently exptseeéw literature, new techniques, and other
clinical innovations. In addition, numerous art&lgere identified that described clinical
decision support regarding opioids but did not repa outcomes of the intervention.

While these feasibility and implementation artickes important for fully describing
interventions, decisions cannot be made regardingrwation, iterative improvement, or
adoption of the intervention by another institutiithout evidence of efficacy. The lack of
follow-up outcomes papers could represent pubboatias, whereby articles in the literature are
more likely to have been effective. For exampldy @me study found no effect of the
interventiori>* while the rest of the interventions were effecitie32% 332:334. 336,338, 3% mjixed
(had effect on some outcomes but not#&ff)3?" #3°:3% 3%inally, most studies included
outcomes associated with prescriptions (i.e. nurabprescriptions, number of pills, average
dose, number of risky concurrent prescriptionsofaoids with benzodiazepines, number of
extended release prescriptioff€) 328 330 331,335, 336, 338-3¢hars measured outcomes associated
with safe prescribing (i.e. urine drug screengttrent agreement, functional assessments, risk
assessments, documented diagndéisj?® **2***rhe conceptual framework implicitly presented
is that these interventions lead to safer presugipractices that lead to fewer high risk
prescriptions that in turn ultimately reduces éknisuse, abuse, or diversion of prescription
opioids. However, no studies measured rates ofdoser, opioid use disorder, or other outcomes
to demonstrate this pathway.

Despite the low-quality evidence, we strongly recmnd pursuing clinical decision support

to the extent possible. Potential approaches iechaiver plans/order sets; 33340
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dashboardd®* 33 33%jsk assessment and screerifig®?® **3alerts32® 328 3303nd other decision

SUppOI’lB.34' 336, 339

Order set interventions could include recommended management regimens and dosing
based on patient characteristié3prepopulating the dosing at a minimum rather éaange
(i.e. one pill 4x per day rather than 1-2 pills 4irfies per day}>°, and including non-opioid
medication optiond*

Dashboards are useful for tracking physician adieer¢o guidelines and protocols. They are
particularly useful because they provide actionaffiermation to the prescribéf! For example,
a prescriber can see what patients are due fata@rcscreening and conduct the appropriate
screening at the patient’s next visit. Dashboaasalso promote transparency, accountability,
and natural competition by which prescribers compheir statistics to those of their partners,
leading to improved performand® Dashboards vary in the metrics tracked (e.g. eutiing
screens, pain agreements, functional status assegsnsits with behavioral health providers,
high dose opioids, and concurrent opioids and beinzepinesy** **®Dashboards also vary
regarding the level of integration into workflonor8e are housed on the intranet for prescribers
to access on-demafidwhile others are “pushed” to prescribers at defitime intervals>? 33

Many risk assessment tools are accessible thatatelrisk for opioid abuse, misuse, and
diversion. Available tools include the Opioid RiB&ol***the Screener and Opioid Assessment
for Patients with Pain (SOAPP-&Y.the Drug Abuse Screening Test (DASTthe Brief Risk
Interview* and the Current Opioid Misuse Measure (COMR)Additionally, guidelines
recommend that providers screen patients prioréequibing opioids although the CDC
guidelines caution against placing full confidentéhe sensitivity and specificity of these

screening tools because consequences of undergstimaoverestimation of risk can be
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significant®*® An electronic risk assessment program called Resessment Interview Network,
Clinical Advisory System (PainCAZY" **is completed by the patient prior to their visither

at home or upon registration at the clinic, andudes the SOAPP-R and COMM, both validated
instruments. Once completed, administrative stalibads the report to that patient’s electronic
medical record. Another electronic assessmensi®a 3-item screening for tobacco, alcohol,
and drug use that is programmed into the electrimizige tool in the ED?° These studies report
significant increase in screening and documentaliowever, their use does not.appear to alter
patient clinical outcomes.

Alerts were originally developed to reduce advehsgy events by alerting the provider to
contraindications or allergies associated with miitins:***>'Since then, alerts have been
developed for additional situations, including a@#orisk. It is critical when developing alerts to
ensure information is meaningful and does not &1gy unacceptable rates, thus causing “alert
fatigue”>° Alerts may include patient risk factds,suggest non-opioid medications or non-
pharmaceutical modaliti€s® inform the prescriber that the patient was ref&toepain
management’ or inform the prescriber that the patient has>astiag opioid care plarf®

Other examples of decision support implementetienricluded articles include “smart set”
documentation, a patient-facing tablet decision amdl comprehensive prescribing tools. “Smart
set” documentation standardizes practices by walgnescribers through the appropriate
prescribing policied3* Similarly, another study described implementatiba large set of
decision aids into the EMR as part of Safe and Appate Opioid Prescribing Program
(SAOP)**° Aids included medication menus, medication algnsferred and maximum doses,
links to guidelines, prompts for alternative treatits and medications, patient treatment

agreements, and a link to the PDMP. Finally, otielardiscussed a patient-facing decision aid
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in which patients used a tablet-based decisionttlgarn about post-cesarean pain and
oxycodone to guide her in making decisions abcaiitimber of pills she wantétf,

These approaches are promising interventions tooweppatient safety and reduce opioid
prescribing. Many of these interventions includadtiple components in addition to the
electronic tool such as pocket cards, educaticsdisns, prescribing policies, care plans, and
patient-facing pain policie¥® 328 33% 339 3%yhjle a multi-pronged intervention has greater
likelihood of success, it is challenging to ideptifie unique contribution of the electronic tool in

each case.

CONCLUSIONS
Balancing comfort and patient safety following acmotusculoskeletal injury is possible when
utilizing a true multimodal approach including cdgre, physical, and pharmaceutical
strategies. In this document, we attempt to propi@detical, evidence-based guidance for
clinicians in both the operative and non-operase#ings to address acute pain from
musculoskeletal injury. We also organized and gitate evidence to both support

recommendations and identify gap areas for futesearch.
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1982 NSAID non-steroidal anti-inflammatory drug; BSN Bator of Science Nursing; ER/LA

1983 extended release/long acting; SCOPE Safe and Centpg@pioid Prescribing Education; CAS

1984 clinical assessment system; COT chronic opioidajmer



Table 1 - Best Practice Recommendations* for aditéen of acute pain after Musculoskeletal Injurin *

conjunction with Pain Medication Recommendationd isdividualized per Treating Physician Discretion

according to patient characteristics, local pracficeferences, and state law.

Category

Recommendations

Pain Medication Strategies

Use multimodal analgesia (MMA). MMA may include no
steroidal anti-inflammatories (NSAIDs), acetamineph
gabapentinoids, and immediate-release opioids.
Prescribe the lowest effective immediate-releaseidp
dose for the shortest period possible.

Do not use extended-release opioids.

Consider local or regional block anesthesia asqfatte
post-operative multimodal regimen.

=)

Cognitive Strategies

Discuss alleviation of pain, expected recovery seuand
patient experience at all encounters.

Connect patients with pain that is greater or npanesistent
than expected and patients with substantial sympiwim
depression, anxiety, or post-traumatic stresssw le
effective coping strategies (greater catastrogfiiking,
lower self-efficacy) to psychosocial interventicarsd
resources:

Consider using strategies for optimal mindset sagh
aromatherapy, music therapy, or approaches based on
cognitive behavioral therapy.

Physical Strategies

Use immobilization, ice, and elevation appropriatel
Consider the use of transcutaneous electrical ftion
(TENS) units.

Consider the use of cryotherapy units.

Strategies for Patients on Long Term Opioig
at Presentation

Utilize balanced physical, cognitive, and pharméical
strategy for alleviation of pain

Ensure that there is only one prescriber by coatdig
with acute pain service (APS) (or addiction medkaim
psychiatry depending on resources) when inpatiedtlae
patient’s prescriber when outpatient.

Pain Assessment Strategies

Assess pain and sedation regularly for inpatierits short
validated tools.

System Strategies

Query the state and relevant regional Prescrifbiarg
Monitoring Program (PDMP) before prescribing opsid
Develop and support the implementation of clinical
decision support for opioid prescribing in the #leaic
medical record.

Support opioid education efforts for prescriberd an
patients.

Implement pain medication prescribing strategyaicy.




Table 2 -Pain Medication Recommended Taper* foltay@M ajor M usculoskeletal Injury

Procedure (e.g. operative fixation of long bone or compleij fracture, extensive soft tissue

injury or surgery, etc.). Dosage and duration loatess if tolerated. *In conjunction with other

Best Practice Recommendations and individualized peating Physician Discretion according

to patient characteristics, local practice prefeesnand state law.

Status

| Opioid

| Non-opioid

I npatient

Oxycodone/Acetaminopln
5mg/325mg 1 tab po gq 4 hours PRN
moderate pain

5mg/325mg 2 tabs po q 6 hours PRNsabapentin 100mg 1 tab po TID

severe pain (hold next

acetaminophen scheduled dose)
Hydromorphone 1mg IV q 3 hours
PRN for severe breakthrough pain

{

Ketorolac 15mg IV g.6 hours » doses
followed by lbuprofen 600mg po g 8
hours

Scheduled Acetaminophen 500mg po q
12 hours

Post Discharge

Week 1
(at discharge)

Oxycodone/Acetaminophe
5mg/325mg 1 tab po g 4 hours PRN
Dispense - #42
(1 time Rx, No Refills)

{

Ibuprofen 600mg po g 8 hours »days
(Rx Given)

Gabapentin 100mg 1 tab po TID x 7days
(Rx given)

Scheduled Acetaminophen 500mg po q1l
hours x 7 days (can increase as
combined opioid analgesic decreases)

2

Hydrocodone/Acetaminoph
5mg/325mg or Tramadol 50mg
(Only If Necessary — 3 Rx Max)

NSAIDs PRN as directt
Gabapentin if necessary
(up to 1800mg/day)

N

(o)

Week 2 1 tab po q 4 hours PRN Scheduled Acetaminophen 500mg po g1l
Dispense - #42 hours (can increase as combined opioid
analgesic decreases)
Week 3 1 tab po g6 hours PRN Scheduled Acetaminophen 1000mg po q
Dispense - #28 hours (can increase as combined opioid
analgesic decreases)
Week 4 1 tab po g8 hours PRN Scheduled Acetaminophen 1000mg po q
Dispense - #21 hours (can increase as combined opioid
analgesic decreases)
Weeks '+ NSAIDs PRN as directt

Acetaminophen PRN as directed
Gabapentin if necessary (then wean)




Table 3 - Pain Medication Recommended Taper* falhgraMinor Musculoskeletal Injury

Procedure (e.g. operative fixation of small bone or simmanj fracture, minimal soft tissue

injury or surgery, etc.). Dosage and duration catels if tolerated. *In conjunction with other

Best Practice Recommendations and individualized peating Physician Discretion according

to patient characteristics, local practice prefeesnand state law.

Status | Opioid Non-opioid
Post Discharge | |
Week : Hydrocodone/Acetaminophe Ibuprofen 600mg po q 8 hours x 7 days

1 tab po g 6 hours PRN
Dispense - #28
(1 time Rx, No Refills)

5mg/325mg or Tramadol 50mg

Given)
Gabapentin 100mg 1 tab po TID x 7 days (}
given)
Scheduled Acetaminophen 1000mg po 12
hours (can increase as combined opioid
analgesic decreases)

Week 2 1 tab po g 8 hours PRN
Dispense - #21

Week 3 1 tab po 12 hours PRN Dispense #

Hydrocodone/Acetaminophen
5mg/325mg or Tramadol 50mg
(Only If Necessary — 2 Rx-Max)

NSAIDs PRN as directed
Gabapentin if Necessary
(up to 1800mg/day)

Scheduled Acetaminophen 1000mg po g8
hours (can increase as combined opioid
analgesic decreases)

14cheduled Acetaminophen 1000mg po g8
hours(can increase as combined opioid
analgesic decreases)

Weeks +

NSAIDs PRN as directt
Acetaminophen PRN as directed




Table 4 - Pain Medication Recommended Taper* falhgaaNon-oper ative M usculoskeletal
Injury (e.g. closed management of injury, lacerationirgptc.). Dosage and duration can be
less if tolerated. *In conjunction with other B&stactice Recommendations and individualized
per Treating Physician Discretion according togrdtcharacteristics, local practice preferences,

and state law.

Injury Category | Opioid Non-Opioid
Minor Injury Tramadol 50m NSAIDs PRN as directt
(e.g. smallbone | (Only If Necessary - 2 Rx Max) Scheduled Acetaminophen 1000mg po

fracture, sprain,

; g8 hours, then PRN as directed
laceration, etc.)

1 tab po g 6 hours PRN
Dispense - #20, then #10

Major Injury Hydrocodone/Acetaminophen 5mg/325 | NSAIDs PRN as directt
(e.g. large bone| or Tramadol 50mg Scheduled Acetaminophen 1000mg po
fracture, (Only If Necessary — 2 Rx Max) g12 hours, then PRN as directed

rupture, etc.)

1 tab po q 6 hours PRN
Dispense - #20, then #10




Table5 - Pasero Opioid-induced Sedation Scale (POSS) With I ntervention.?®

Score | Category Intervention
S Sleepy, easy to arouse Acceptable; no action necessary; may increase opioid dose
if needed
1 Awake and alert Acceptable; no action necessary; may increase opioid dose
if needed
2 Slightly drowsy, easily aroused Acceptable; no action necessary; may increase opioid dose
if needed
3 Frequently drowsy, arousable, Unacceptable; monitor respiratory status and sedation
drifts off to sleep during level closely until sedation level is stable a lessthan 3
conversation and respiratory status is satisfactory; decrease opioid
dose 25% to 50% or notify prescriber or anesthesiologist
for orders; consider administering a non-sedating,
opioid-sparing non-opioid, such as acetaminophen or an
NSAID, if not contraindicated
4 Somnolent, minimal or no Unacceptable; stop opioid; consider administering

response to verbal or physical
stimulation

nal oxone; notify prescriber or anesthesiologist; monitor
respiratory status and sedation level closely until sedation
level is stable at less than 3 and respiratory statusis
satisfactory




