—This Clinical Resource gives subscribers
additional insight related to the Recommendations published in—

- ., & )
trca pharmacist’s letter trcu prescriber’s letter trc pharmacy technician’s letter trc nurse’s letter

May 2018 ~ Resource #340520

Analgesics for Acute Pain

Acute pain results from trauma or acute illness (e.g., renal colic, heart attack, sickle cell crisis).#?* As opposed to chronic pain, its etiology and
location is usually clear.* Acute pain is self-limited, improving over hours to weeks as the injury heals.* Treatment minimizes detrimental
physiologic responses (e.g., tachycardia, shallow breathing, immobility, muscle spasms, ileus, impaired immune response), adverse psychological
effects (e.g., anxiety, fear), and progression to chronic pain.®4% Set realistic goals for pain relief and function; complete pain relief may not be a
realistic goal, such as after major surgery.®> Acute use of opioids turns into chronic use in 50% of patients,*’ so consider screening patients for drug or
alcohol abuse before prescribing even short-term opioids. Research is ongoing to develop guidelines for post-op opioid prescribing to address over-
prescribing and reduce potential for abuse.®”® Perioperatively, different medications and routes are combined (i.e., a multimodal or balanced
approach) to increase efficacy and decrease side effects.>*® See our chart, Treatment of Acute Low Back Pain, for specifics regarding this disorder.
For pain management in Kkids, see our chart, Analgesics in Kids: FAQs. The charts below review various analgesics to treat different types and
severities of acute pain in adults. The first chart reviews preferred or first-line analgesics for acute pain. The second chart reviews other analgesic
options that can be considered for use in patients with acute pain.

Abbreviations: CABG = coronary artery bypass graft; ED = emergency department; IV = intravenous; MI = myocardial infarction; NSAID =
nonsteroidal anti-inflammatory drug; PCA = patient-controlled analgesia; SSRI = selective serotonin reuptake inhibitor.

Preferred Analgesics for Acute Pain

Drug or Drug Class | Consider for... Comments
NSAID ¢ Mild to moderate pain ¢ One in two to three patients with moderate to severe pain has a 50% reduction in
(e.g., ibuprofen 400 mg from:3616 pain over four to six hours.*
every four to six hours) e Abdominal surgery e Ibuprofen 800 mg is NOT much more effective than ibuprofen 400 mg.%”
e Dental surgery o Reserve an injectable NSAID (e.g., diclofenac [U.S.], ibuprofen, ketorolac) for
e Episiotomy patients unable to take an oral NSAID.®
e Musculoskeletal injury ¢ Injectable ketorolac is equally effective compared to oral ibuprofen for
e Orthopedic surgery moderate to severe pain.*
e Use WITH acetaminophen for e Topical NSAIDs may work as well as oral NSAIDs for acute musculoskeletal
better efficacy (e.g., [adults] pain (e.g., sprain). *°
acetaminophen 500 to 1,000 mg e For more on topical NSAIDs and other topical pain relievers, see our chart,
WITH ibuprofen 200 to 400 mg Topicals for Pain Relief.
, every six hours as needed).'’ ¢ Inthe U.S., NSAIDs are contraindicated for perioperative pain due to CABG.
Continued...
More. . .
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Drug or Drug Class

Consider for...

Comments

NSAIDs, continued

Opioid-sparing effect in more
severe pain.®

Oral ketorolac has similar efficacy to other NSAIDs, but the risks associated with
its use outweigh the possible benefits.>"°
Occasional or short-term use of OTC ibuprofen or naproxen should be safe for
most stable patients.®*
Avoid CHRONIC use of NSAIDs in patients with heart failure, or diabetic or
other chronic kidney disease.>®1024:39
o [fan NSAID is needed in patients taking an ACEI, ARB, or diuretic, consider
checking serum creatinine and potassium weekly for several weeks.*12
e If possible, avoid NSAID use in patients with high gastrointestinal risks:*3
¢ History of complicated ulcer, especially recent.
e Patients taking anticoagulants or corticosteroids.
e Patients with more than two risk factors: age over 65, high-dose NSAID,
history of uncomplicated ulcer, or use of aspirin or other antiplatelet agent
(e.g., clopidogrel [Plavix]).

Acetaminophen

Patients for whom an NSAID is
indicated (see above), but not
desirable.

Use WITH an NSAID for better
efficacy (e.g., acetaminophen
500 to 1,000 mg WITH
ibuprofen 200 to 400 mg every
six hours as needed in adults).*’

One in three to four patients with moderate to severe pain has a 50% reduction in
pain over four to six hours with acetaminophen 1,000 mg.*

Acetaminophen 1,000 mg is NOT more effective than acetaminophen 500 mg.*
In chronic liver impairment, limit the total daily dose to 2 to 3 grams (instead of
the usual 4 gram max adult daily dose). 3

Reserve parenteral acetaminophen for patients unable to take it orally or rectally.
There is no evidence of superior efficacy with 1V administration and it is MUCH
more expensive (~$0.10/day [oral], $160/day [I\V/]).4+6%2

Gabapentin

The greatest benefit has been
seen with preoperative doses
given for abdominal, breast, and
lumbar disk surgeries.4”54%°

Preoperative gabapentin may reduce post-operative opioid requirements.*64’
Most patients receive gabapentin 300 to 1,200 mg one to three hours prior to
surgery.*’
o Some studies continued gabapentin for a few doses, post-op (e.g., 600 mg
for two to four additional doses).*’
o Common side effects include nausea, dizziness, and sedation.*’

More. ..
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Drug or Drug Class

Consider for...

Comments

Strong oral opioids
(e.g., hydrocodone,
oxycodone)

Moderate to severe pain (e.g.,
dental pain, postoperative pain,
pain due to trauma,
musculoskeletal pain) not
relieved by nonopioids,
assuming patient can take oral
medications.318.20:56

Not proven more effective than ibuprofen 400 mg at achieving 50% reduction in
moderate to severe pain.

Do not use extended-release opioids for acute pain.*®

May be equally effective compared to IV opioids, even after significant surgeries
(e.g., cardiac surgery).®

Prescribe only enough for the anticipated duration of severe pain. Three to seven
days is often enough.

Advise patients to wean off the opioid to over-the-counter (OTC) analgesics
(e.g., acetaminophen, NSAIDs) as their pain resolves.®

Oral opioids work just as well as IV opioids, but IV opioids have a quicker onset
of action, allowing for faster titrations.%®

Parenteral opioids
(IV, epidural, or spinal
[intrathecal])

Continued...

Moderate or severe pain after
invasive surgery (e.g., open
abdominal surgery).®
Moderate or severe
postoperative pain in patient
who cannot take oral
medications.>°®

Moderate to severe pain due to
major trauma, M1 (despite
nitroglycerin), burns, or biliary
colic.20%®

Consider combining with nonopioids to provide better analgesia and minimize
side effects (e.g., opioid-sparing effect).

Follow policies to get pain service approval before adding a systemic opioid to a
regional (e.g., epidural, spinal) opioid.

PCAs may be preferred over intermittent dosing or continuous infusion due to
improved pain control (despite lower doses), improved tolerability, and patient
satisfaction (e.g., post-op patients).®

Use our chart, Equianalgesic Dosing of Opioids for Pain Management, for help
with initial 1V dosing, converting between opioids, or converting from IV to oral
opioids once pain is controlled and oral intake is tolerated.

Ensure safe antithrombotic management in patients receiving regional anesthesia.

Fentanyl:

Can use fentanyl for patients with true allergy to morphine or hydromorphone.*?
Consider when only a short duration of action is needed (e.g., procedures) as a
fentanyl epidural lasts about 4 hours.™

Consider in patients with severe renal impairment or chronic kidney disease
requiring a parenteral opioid, as fentanyl does not significantly accumulate with
renal impairment.>®

Hydromorphone

May be an alternative to fentanyl in patients with severe renal impairment.
However, doses should be adjusted for CrCl <60 mL/min.%

More. ..
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Drug or Drug Class

Consider for...

Comments

Parenteral opioids,
continued

Morphine:

o Use IV morphine with caution in acute Ml patients with bradycardia, right
ventricular infarct, or hypotension.#26°

e Trytoavoid IV morphine in renal failure due to potential for drug accumulation
and toxicity (e.g., sedation, respiratory depression, hypotension).*?
e If morphine is used in patients with impaired renal function, start with lower

doses and titrate up slowly.*
e Intrathecal or epidural morphine can last up to 24 hours.>™

Local Anesthetics
(e.g., bupivacaine,
ropivacaine, lidocaine,
mepivacaine)

o Perioperative use in patients at
high risk from opioids or general
anesthesia (e.g., pulmonary
disease, morbid obesity).32

e Opioid-sparing effect.?

e Abdominal surgery, carotid
endarterectomy, upper extremity
surgery, hand surgery
(peripheral nerve block).%2638

e Deep laceration repair or
surgical site pain (local
infiltration).33

¢ Routes of administration include epidural, spinal (intrathecal), peripheral nerve
block, or local infiltration.®

e Elastomeric pumps (e.g., On-Q) can provide continuous infusion of local
anesthetics to the surgical site for up to five days.!

o For epidural administration, local anesthetics are often combined with an opioid
to reduce the amount of local anesthetic needed.” Anesthetic alone may be used
in morbidly obese to reduce risk of respiratory depression.*®

e Liposomal bupivacaine (Exparel [U.S.]) is indicated for single-dose infiltration
at the surgical site and lasts up to 24 hours (vs six hours for regular
bupivacaine).?:2232
e Expensive; $315 per dose vs a few dollars for regular bupivacaine.?

e Avoid repeat bupivacaine doses, or other local anesthetics, for at least
96 hours after administration of Exparel due to persistence of bupivacaine in
the systemic circulation and potential for overdose.??

o Data do not demonstrate consistent nor substantial clinical advantages with
use of liposomal bupivacaine over other local anesthetics.5

o Ensure safe antithrombotic management in patients receiving regional anesthesia.

Systemic use:

¢ |V lidocaine may be most beneficial for patients undergoing abdominal surgeries
in reducing early post-op pain and opioid use.*®

e See our chart, Intravenous Lidocaine for Pain Management, for information
about dosing and monitoring with IV lidocaine for pain.

e Use our clinical resource, Safe Use of Local Anesthetics Checklist, to minimize
risks associated with local anesthetics.

More. ..
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Drug or Drug Class | Consider for... Comments
Ketamine e Severe post-op pain in ICU ¢ Limited data suggest that low-dose 1V ketamine (<1 mg/kg) may provide similar
patients. pain relief compared to opioids in the ED for pain from a variety of causes.®2%*
e Acute, chronic, or refractory ¢ Ketamine may be associated with more neuropsychological side effects
pain in patients presenting to the compared to opioids (e.g., agitation, hallucinations, dysphoria, confusion).5
ED (e.g., long-bone fractures, ¢ |V ketamine may provide an opioid-sparing effect, especially in surgeries
back pain, abdominal pain).®2 associated with severe post-op pain (e.g., abdominal or thoracic surgeries).?”*°
e See our commentary, Ketamine for ICU Analgesia and Sedation, for details
on ketamine efficacy, safety, and patient selection.

a. Costs are based on wholesale acquisition cost (WAC). Pricing by Elsevier, accessed April 2018.

Not Preferred for Acute Pain

Drug or Drug Class

Comments

Buprenorphine
(partial agonist [mu]/
antagonist [kappa])

Buprenorphine is a mixed opiate with partial agonist and antagonist activity.*

Parenteral buprenorphine 0.3 mg is considered equivalent to parenteral morphine 10 mg for acute pain.*
Buprenorphine might be a safer choice than a full opioid in patients with respiratory depression.

e Doubling the dose from 0.3 mg to 0.6 mg may improve analgesia without increasing respiratory depression.*
See our chart, FAQs About Buprenorphine for Chronic Pain, for more on buprenorphine, including why sublingual,
buccal, and transdermal buprenorphine products should NOT be used for acute pain.

Codeine e Codeine is metabolized to morphine via CYP2D6.2
e Genetic polymorphisms may result in poor response to codeine (poor metabolizers) or toxicity (ultrarapid
metabolizers).>%
o Efficacy of codeine is reduced by strong CYP2D6 inhibitors (e.g., bupropion, fluoxetine).?
e Avoid codeine in children and breastfeeding women.*>8
e See our chart, Analgesics in Kids: FAQs, for more about the risks of codeine in children.
Fentanyl o Reserve the non-injectable fentanyl products for patients with chronic pain who are opioid-tolerant (e.g., have been

(non-injectable
formulations [e.g.,
patches, transmucosal
lozenge, buccal tablet,
nasal spray])

taking the equivalent of at least 60 mg of morphine daily for at least one week) due to risk of toxicity, including
respiratory depression.34%0

More. . .
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Drug or Drug Class

Comments

Meperidine

Meperidine has a neurotoxic metabolite, normeperidine. Normeperidine may accumulate with repeated meperidine
dosing, especially in patients with renal or hepatic impairment and in the elderly.%2°

Side effects of meperidine may include seizures, myoclonus, tremor, confusion, dysphoria, and delirium.?:42
Naloxone is not effective for treating normeperidine toxicity, and in fact may worsen it.?°

Use meperidine with caution in patients with arrhythmias due to risk of an increased rate of ventricular response.*?
Use with caution in patients taking other serotonergic meds (e.g., SSRIs, cyclobenzaprine) due to risk of serotonin
syndrome.®

Other mixed
agonist/antagonists
(e.g., butorphanol,
nalbuphine)

Analgesic effects of partial agonists (kappa)/antagonists (mu) are limited by a dose ceiling.®!

Avoid in opioid-tolerant patients, as use may lead to withdrawal symptoms (e.g., anxiety, agitation, dysphoria).*?

Butorphanol use is often reserved for pain when other options are not effective, tolerated, or inadequate.5

o Use may also be limited by adverse effects (e.g., psychotomimetic effects) and prolonged respiratory depression at
higher doses.%

Nalbuphine efficacy and safety data compared with morphine are inconsistent.>

¢ Avoid doses greater than 20 mg/dose, especially in opiate-naive patients.*?

¢ Nalbuphine may be associated with less itching and less respiratory depression compared to morphine.?

See our chart, Equianalgesic Dosing of Opioids for Pain Management, for equivalent doses, other considerations, and

potential side effects.

Tramadol

e One in eight patients with moderate to severe pain has a 50% pain reduction over four to six hours with tramadol.*

Efficacy of tramadol is reduced in poor CYP2D6 metabolizers and by strong CYP2D6 inhibitors.

Tramadol has many drug interactions (e.g., SSRIs), including additive serotonergic side effects (e.g., hausea, central
nervous system stimulation).*?

Tramadol can lower the seizure threshold.?

Maximum adult daily dose 300 mg or 400 mg, depending on product.?2

See product labeling for dosing in elderly patients, or in patients with renal or hepatic dysfunction.

Avoid tramadol in children and breastfeeding women.+4°

e See our chart, Analgesics in Kids: FAQs, for more about the risks of tramadol in children.

Users of this resource are cautioned to use their own professional judgment and consult any other necessary or appropriate sources prior to making clinical
judgments based on the content of this document. Our editors have researched the information with input from experts, government agencies, and national
organizations. Information and internet links in this article were current as of the date of publication.

More. . .
Copyright © 2018 by Therapeutic Research Center
3120 W. March Lane, Stockton, CA 95219 ~ Phone: 209-472-2240 ~ Fax: 209-472-2249
PharmacistsLetter.com ~ PrescribersLetter.com ~ PharmacyTechniciansLetter.com ~ NursesLetter.com




Project Leader in preparation of this clinical
resource (340520): Beth Bryant, Pharm.D., BCPS,
Assistant Editor

References
1. Bandolier. Oxford League table of analgesic
efficacy.

10.

11.

12.

http://www.bandolier.org.uk/booth/painpag/Acutrev/A
nalgesics/Iftab.html. (Accessed April 8, 2018).

FDA drug safety communication: safety review
update of codeine use in children; new boxed
warning and contraindication on use after
tonsillectomy and/or adenoidectomy. February 20,
2013.
https://www.fda.gov/downloads/Drugs/DrugSafety/U
CM339116.pdf. (Accessed April 8, 2018).

Donnelly AJ, Golemniewski JA, Rakic AM.
Perioperative care. In: Alldredge BK, Corelli RL,
Ernst ME, et al, editors. Koda-Kimble & Young's
Applied Therapeutics: the Clinical Use of Drugs.
10" ed. Philadelphia, PA: Lippincott Williams &
Wilkins, 2013:147-74.

Kral LA, Ghafoor VL. Pain and its management. In:
Alldredge BK, Corelli RL, Ernst ME, et al, editors.
Koda-Kimble & Young’s Applied Therapeutics: the
Clinical Use of Drugs. 10" ed. Philadelphia, PA:
Lippincott Williams & Wilkins, 2013:112-46.

Choosing Wisely. American Society of Nephrology.
Five things physicians and patients should question.
April 2012.
http://www.choosingwisely.org/societies/american-
society-of-nephrology/. (Accessed April 8, 2018).
Moore RA, Derry S, McQuay HJ, Wiffen PJ. Single
dose oral analgesics for acute postoperative pain in
adults. Cochrane Database Syst Rev 2011;(9):
CDO008659.

Motov SM, Ast T. Is there a limit to the analgesic
effect of pain medications? June 17, 2008.
http://www.medscape.com/viewarticle/574279.
(Accessed April 8, 2018).

Arora S, Wagner JG, Herbert M. Myth: parenteral
ketorolac provides more effective analgesia than oral
ibuprofen. CJEM 2007;9:30-2.

Gislason GH, Rasmussen JN, Abildstrom SZ, et al.
Increased mortality and cardiovascular morbidity
associated with use of nonsteroidal anti-inflammatory
drugs in chronic heart failure. Arch Intern Med
2009;169:141-9.

Bouvy ML, Heerdink ER, Hoes AW, Leufkens HG.
Effects of NSAIDs on the incidence of
hospitalisations for renal dysfunction in users of ACE
inhibitors. Drug Saf 2003;26:983-9.

Chen SW, O’Callaghan RE, Reta AM. Rheumatoid
arthritis. In: Alldredge BK, Corelli RL, Ernst ME, et
al.,, Eds. Koda-Kimble and Young’s Applied
Therapeutics: the Clinical Use of Drugs. 10th ed.
Philadelphia, PA Lippincott Wiliams & Wilkins;
2013:1002-38.

Fournier JP, Lapeyre-Mestre M, Sommet A, et al.
Laboratory monitoring of patients treated with

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

27.

(Clinical Resource #340520: Page 7 of 9)

antihypertensive drugs and newly exposed to
nonsteroidal anti-inflammatory drugs: a cohort study.

PLoS One 2012;7:€34187. doi:
1371/journal.pone.0034187. Epub 2012 Mar 27.
Lanza FL, Chan FK, Quigley EM, Practice

Parameters Committee of the American College of
Gastroenterology.  Guidelines for prevention of

NSAID-related ulcer complications. Am J
Gastroenterol 2009;104:728-38.
Lewis JH, Stine JG. Review article: prescribing

medications in patients with cirrhosis-a practical
guide. Aliment Pharmacol Ther 2013;37:1132-56.
Rainsford KD, Roberts SC, Brown S. Ibuprofen and
paracetamol:  relative safety in non-prescription
dosages. J Pharm Pharmacol 1997;49:345-76.
Derry S, Moore RA, Gaskell H, et al. Topical
NSAIDs for acute musculoskeletal pain in adults.
Cochrane Database Syst Rev 2015;(6):CD007402.
Derry CJ, Derry S, Moore RA. Single dose oral
ibuprofen plus paracetamol (acetaminophen) for
acute postoperative pain. Cochrane Database Syst
Rev 2013;(6):CD010210.

Weinberg MA, Fine JB. Oral analgesics for acute
dental pain. Dent Today 2002;21:92-7.

Physicians for Responsible Opioid Prescribing
(PROP). Cautious  evidence-based  opioid
prescribing.
http://www.supportprop.org/educational/PROP_Opioi
dPrescribing.pdf. (Accessed April 8, 2018).

National Pharmaceutical Council Inc. Pain: current
understanding of assessment, management, and
treatments. December 2001.
http://www.npcnhow.org/system/files/research/downlo
ad/Pain-Current-Understanding-of-Assessment-
Management-and-Treatments.pdf. (Accessed April
8, 2018).

Saraghi M, Hersh EV. Three newly approved

analgesics: an update. Anesth Prog 2013;60:178-
87.
Product information  for  Exparel. Pacira

Pharmaceuticals. San Diego, CA 92121. April 2018.
Crews KR, Gaedigk A, Dunnenberger HM, et al.
Clinical pharmacogenetics Implementation
Consortium guidelines for cytochrome P450 2D6
genotype and codeine therapy: 2014 update. Clin
Pharmacol Ther 2014;95:376-82.

Johnson K. NSAID use in chronic kidney disease
sparks  debate. September 14,  2011.
http://www.medscape.com/viewarticle/749705#vp_2.
(Accessed April 8, 2018).

Gibson TP. Pharmacokinetics, efficacy, and safety
of analgesia with a focus on tramadol HCI. Am J
Med 1996;101(1A):47S-53S.

Kizilbash A, Ngo-Minh C. Review of extended-
release formulations of tramadol for the management
of chronic non-cancer pain: focus on marketed
formulations. J Pain Res 2014;7:149-61.

Laskowski K, Stirling A, McKay WP, Lim HJ. A
systematic review of intravenous ketamine for
postoperative analgesia. Can J Anesth 2011;58:911-
23.

More. ..

Copyright © 2018 by Therapeutic Research Center
3120 W. March Lane, Stockton, CA 95219 ~ Phone: 209-472-2240 ~ Fax: 209-472-2249
PharmacistsLetter.com ~ PrescribersLetter.com ~ PharmacyTechniciansLetter.com ~ NursesLetter.com



28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

National Cancer Institute. Cancer pain (PDQ). Health
professional version.
http://www.cancer.gov/cancertopics/pdg/supportivec
are/pain/HealthProfessional/page3. (Accessed April
8, 2018).

Seifert CF, Kennedy S. Meperidine is alive and well
in the new millennium: evaluation of meperidine
usage patterns and frequency of adverse drug
reactions. Pharmacotherapy 2004;24:776-83.
Franklin GM. Opioids for chronic noncancer pain: a
position paper of the American Academy of
Neurology. Neurology 2014;83:1277-84.

Grissinger M. Improved safety needed in handling
elastomeric reservoir balls used for pain relief. P T
2013;38:243-5.

Hsu DC. Infiltration of local anesthetics. Updated
March 12, 2014. http://ultra-
medica.net/Uptodate21.6/contents/UTD.htm?32/57/3
3689?source=related_link. (Accessed April 9, 2018).
Bariatric Times. Multimodal analgesia in patients
with  morbid obesity. November 26, 2013.
http://bariatrictimes.com/multimodal-analgesia-in-
patients-with-morbid-obesity/. (Accessed April 27,
2018).

Institute for Safe Medication Practices. Acute care.
ISMP Medication Safety Alert! Ongoing, preventable
fatal events with fentanyl transdermal patches are
alarming! June 28, 2007.
https://www.ismp.org/resources/ongoing-
preventable-fatal-events-fentanyl-transdermal-
patches-are-alarming. (Accessed April 8, 2018).
Page RL, Nappi M. Acute coronary syndrome. In:
In: Alldredge BK, Corelli RL, Ernst ME, et al, editors.
Koda-Kimble & Young’s Applied Therapeutics: the
Clinical Use of Drugs. 10" ed. Philadelphia, PA:
Lippincott Williams & Wilkins, 2013:407-35.

FDA. FDA in brief: FDA approves new use of
Exparel for nerve block pain relief following shoulder
surgeries. April 6, 2018.
https://www.fda.gov/NewsEvents/Newsroom/FDAINB
riefflucm604021.htm. (Accessed April 18, 2018).
FDA drug safety communication: Prescription
acetaminophen products to be limited to 325 mg per
dosage unit; boxed warning will highlight potential for
severe liver failure. January 13, 2011.
https://www.fda.gov/Drugs/DrugSafety/ucm239821.ht
m. (Accessed April 8, 2018).

Weibel S, Jokinen J, Pace NL, et al. Efficacy and
safety of intravenous lidocaine for postoperative
analgesia and recovery after surgery: a systematic
review with trial sequential analysis. Br J Anaesth
2016;116:770-83.

Rifkin BS, Perazella MA. Analgesic therapy in
patients with chronic kidney disease: a case-based
approach. Hospital Physician 2005;43:13-22.
Neighbor ML, Puntillo KA. Intramuscular ketorolac
vs oral ibuprofen in emergency department patients
with acute pain. Acad Emerg Med 1998;5:118-22.
Jibril F, Sharaby S, Mohamed A, Wilby KJ.
Intravenous versus oral acetaminophen for pain:
systematic review of current evidence to support

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

(Clinical Resource #340520: Page 8 of 9)

clinical decision-making.
2015;68:238-47.

Clinical Pharmacology powered by ClinicalKey.
Tampa (FL): Elsevier. 2018.
http://www.clinicalkey.com. (Accessed April 8, 2018).
Ruetzler K, Blome CJ, Nabecker S, et al. A
randomized trial of oral versus intravenous opioids
for treatment of pain after cardiac surgery. J Anesth
2014;28:580-6.

Johnson RE, Fudala PJ, Payne R. Buprenorphine
considerations for pain management. J Pain
Symptom Manage 2005;29:297-326.

U.S. Food and Drug Administration. FDA drug safety
communication: FDA restricts use of prescription
codeine pain and cough medicines and tramadol
pain medicines in children; recommends against use
in breastfeeding women. April 20, 2017.
https://www.fda.gov/downloads/Drugs/DrugSafety/U
CM553814.pdf. (Accessed April 8, 2018).

Mathiesen O, Mginiche S, Dahl JB. Gabapentin and
postoperative pain: a qualitative and quantitative
systematic review, with focus on procedure. BMC
Anesthesiol 2007;7:6.
Seib RK, Paul JE.
postoperative analgesia: a meta-analysis.
Anaesth 2006;53:461.

Government of Canada. Recalls and safety alerts.
New safety measures for prescription codeine and
hydrocodone to further restrict use in children and
adolescents. July 28, 2016.
http://healthycanadians.gc.ca/recall-alert-rappel-
avis/hc-sc/2016/59584a-eng.php. (Accessed April 9,
2018).

Government of Canada. Summary safety review —
tramadol-containing products — assessing the
potential risks of serious breathing problems
(respiratory depression) in children and adolescents.
February 22, 2017.
https://www.canada.ca/en/health-
canada/services/drugs-health-products/medeffect-
canada/safety-reviews/summary-safety-review-
tramadol-potential-risk-serious-breathing-problems-
children-adolescents.html. (Accessed April 9, 2018).
FDA. Approved Risk Evaluation and Mitigation
Strategies (REMS).
https://www.accessdata.fda.gov/scripts/cder/rems/ind
ex.cfm. (Accessed April 9, 2018).

Can J Hosp Pharm

Preoperative gabapentin for
Can J

Helm S, Trescot AM, Colson J, et al. Opioid
antagonists, partial agonists, and
agonists/antagonists: the role of office-based

detoxification. Pain Physician 2008;11:225-35.

Zeng Z, Lu J, Shu C, et al. A comparison of
nalbuphine with morphine for analgesic effects and
safety: meta-analysis of randomized controlled trials.
Sci Rep 2015;5:10927.

Pham PC, Khaing K, Sievers TM, et al. 2017 update
on pain management in patients with chronic kidney
disease. Clin Kidney J 2017;10:688-97.

Turan A, Karamanlioglu B, Memis D, et al. Analgesic
effects of gabapentin after spinal surgery
Anesthesiology 2004;100:935-8.

More. ..

Copyright © 2018 by Therapeutic Research Center
3120 W. March Lane, Stockton, CA 95219 ~ Phone: 209-472-2240 ~ Fax: 209-472-2249
PharmacistsLetter.com ~ PrescribersLetter.com ~ PharmacyTechniciansLetter.com ~ NursesLetter.com



55.

56.

57.

58.

59.

60.

61.

62.

63.

Cite this document as follows:

Dirks J, Fredensborg BB, Christensen D, et al. A
randomized study of the effects of single-dose
gabapentin versus placebo on postoperative pain
and morphine consumption after mastectomy.
Anesthesiology 2002;97:560-4.

Herzig SJ, Mosher HJ, Calcaterra SL, et al.
Improving the safety of opioid use for acute
noncancer pain in hospitalized adults: a consensus
statement from the Society of Hospital Medicine. J
Hosp Med 2018;13:263-71.

Castellsague J, Riera-Guardia N, Calingaert B, et al.
Individual NSAIDs and upper gastrointestinal
complications: a systematic review and meta-
analysis of observational studies (the SOS project).
Drug Saf 2012;35:1127-46.

Chou R, McDonagh MS, Nakamoto E, Griffin J.
Analgesics for Osteoarthritis: An Update of the 2006
Comparative  Effectiveness  Review [Internet].
https://www.ncbi.nim.nih.gov/books/NBK65650/#resu
Its.s38. (Accessed April 13, 2018).

Vadivelu N, Gowda AM, Urman RD, et al. Ketorolac
tromethamine — routes and clinical implications. Pain
Pract 2015;15:175-93.

Guillou N, Tanguy M, Seguin P, et al. The effects of
small-dose ketamine on morphine consumption in
surgical intensive care unit patients after major
abdominal surgery. Anesth Analg 2003;97:843-7.
Vincent WR 3rd, Huiras P, Empfield J, et al
Controlling postoperative use of i.v. acetaminophen
at an academic medical center. Am J Health Syst
Pharm 2018;75:548-55.

Pourmand A, Mazer-Amirshahi M, Royall C, et al.
Low dose ketamine use in the emergency
department, a new direction in pain management.
Am J Emerg Med 2017;35:918-21.

Pharmacy Times. Opioid agonists, partial agonists,
antagonists: oh my! January  2018.
http://www.pharmacytimes.com/contributor/jeffrey-
fudin/2018/01/opioid-agonists-partial-agonists-
antagonists-oh-my. (Accessed April 17, 2018).

Letter. May 2018.

64.

65.

66.

67.

68.

69.

70.

71.

(Clinical Resource #340520: Page 9 of 9)

Gottlieb M, Ryan KW, Binkley C. Is low-dose
ketamine an effective alternative to opioids for the
treatment of acute pain in the emergency
department? Ann Emerg Med 2017 Dec 8. doi:
10.1016/j.annemergmed.2017.10.028. [Epub ahead
of print].

CDC. Opioid prescribing: where you live matters.
July 2017. https://www.cdc.gov/vitalsigns/pdf/2017-
07-vitalsigns.pdf. (Accessed April 19, 2018).

VHA pharmacy benefits management services.
Bupivacaine liposomal injectable  suspension
(Exparel) update. March 2016.
https://www.pbm.va.gov/PBM/clinicalguidance/drugm
onographs/Bupivacaine_Liposome_Injectable_Suspe
nsion_EXPAREL_Evidence_Update_2016.pdf.
(Accessed April 2018).

Bankhead C. Women do well without opioids after
gyn surgery. MedPage Today. March 26, 2018.
https://www.medpagetoday.com/meetingcoverage/sg
0/72003. (Accessed April 19, 2018).

Howard R, Waljee J, Brummett C, et al. Reduction in
opioid prescribing through evidence-based
prescribing guidelines. JAMA Surg 2018;153:285-7.
Chhapra DA, Mahajan SK, Thorat ST. A study of the
clinical profile of right ventricular infarction in context
to inferior wall myocardial infarction in a tertiary care
centre. J Cardiovasc Dis Res 2013;4:170-6.
American Pregnancy Association.
anesthesia. Updated March
http://americanpregnancy.org/labor-and-
birth/epidural/. (Accessed April 24, 2018).
Hindle A. Intrathecal opioids in the management of
acute postoperative pain. May 2008. Continuing
Education in Anaesthesia Critical Care & Pain.
https://academic.oup.com/bjaed/article/8/3/81/29339
1. (Accessed April 27, 2018).

Epidural
2017.

Clinical Resource, Analgesics for Acute Pain. Pharmacist’s Letter/Prescriber’s

trc®

pharmacist’s letter

prescriber’s letter

trc®

Evidence and Recommendations You Can Trust...

trc™

pharmacy technician’s letter

nurse’s letter

trc®

3120 West March Lane, Stockton, CA 95219 ~ TEL (209) 472-2240 ~ FAX (209) 472-2249
Copyright © 2018 by Therapeutic Research Center

Subscribers to the Letter can get clinical resources, like this one,
on any topic covered in any issue by going to PharmacistsLetter.com,
PrescribersLetter.com, PharmacyTechniciansLetter.com, or NursesLetter.com




