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“We applied a strict definition of ERP that included, at a minimum, 
preoperative education
carbohydrate loading
multimodal analgesia
intravenous fluid limitation
early enteral nutrition and ambulation”



Ann Surg. 2021 Aug 1;274(2):199-205. doi: 10.1097/SLA.0000000000004726. Clinical and Economic Outcomes of Enhanced Recovery Dissemination in Michigan Hospitals
Scott E Regenbogen, Anne H Cain-Nielsen, John D Syrjamaki, Edward C Norton

ERAS experience at MSQC



Rationale for Multimodal Pain Management

“Combine different treatment modalities to, working at 
different pain mechanisms, in order to improve 

analgesia and reduce side effects”

Lancet. 2003 Dec 6;362(9399):1921-8. doi: 10.1016/S0140-6736(03)14966-5. Anaesthesia, surgery, and challenges in postoperative recovery. Henrik Kehlet, Jørgen B Dahl



Nonnarcotic Methods of Pain Management
Nanna B. Finnerup, M.D. N Engl J Med 
2019;380:2440-2448



Reg Anesth Pain Med. 2022 Feb;47(2):118-127. doi: 10.1136/rapm-2021-103083. 



Reg Anesth Pain Med. 2022 Feb;47(2):118-127. doi: 
10.1136/rapm-2021-103083. 



Multimodal Analgesia



Spinal Anesthesia 

N=1,600
“Spinal anesthesia for hip-fracture surgery in older adults was not superior to general anesthesia 
with respect to survival and recovery of ambulation at 60 days. The incidence of postoperative 
delirium was similar with the two types of anesthesia.” 

Ann Intern Med. 2022;175:952-960. doi:10.7326/M22-0320

“Severe pain is common after hip fracture. Spinal anesthesia 
was associated with more pain in the first 24 hours after 
surgery and more prescription analgesic use at 60 days 
compared with general anesthesia.”



Did the REGAIN and RAGA trials impact use of neuraxial anesthesia among surgical hip fracture patients? -An observational study using US claims data
Jashvant Poeran, Periklis Giannakis, Junying Wang, Crispiana Cozowicz, Alexander Stone, Philipp Gerner, Jiabin Liu, and Stavros G Memtsoudis. RAPM 
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Acetaminophen
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Alpha-2 agonists
Ketamine
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Dexamethasone
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Acetaminophen – IV vs PO

Anesthesiology, 2018 Jul;129(1):77-88.

“Our data from 181,640 patients undergoing open colectomies revealed that IV acetaminophen was used in a 
minority (25.1%) of patients, of which nearly half (48.0%, n = 21,878) received only 1 dose on the day of surgery. 

In addition, IV acetaminophen use was not associated with clinically significant reductions in opioid 
utilization, prespecified as a minimum reduction of 25%.

However, IV acetaminophen did coincide with reductions in length and cost of hospitalization along with some 
reduction in opioid-related adverse effects. Crucially, oral acetaminophen demonstrated more pronounced 
reductions in opioid utilization than IV acetaminophen in those using more than 1 dose of acetaminophen on 
postoperative day 1. Oral acetaminophen was associated with a 22.6% decrease while IV acetaminophen only 
demonstrated a 12.4% decrease.” 



Of the non-opioid analgesics, acetaminophen 
has the most favorable side effect profile.

If you want to save $, limit IV acetaminophen to 
patients who are unable to take PO. 



NSAIDs

For at least 50% pain relief compared with placebo the NNT for 
ibuprofen 200 mg (2690 participants) was 2.7 (2.5 to 3.0)

72 studies compared ibuprofen and placebo (9,186 participants). 
Studies were predominantly of high reporting quality. 



*Adapted. From: J Clin Invest. 2006 Jan;116(1):4-15. doi: 10.1172/JCI27291. Biological basis for the cardiovascular consequences of COX-2 inhibition: 
therapeutic challenges and opportunities. Tilo Grosser, Susanne Fries, Garret A FitzGerald



NSAIDs

Of 2,444 patients analyzed, stage 1, 2, and 3 AKI occurred in 9.1%, 
2.4%, and 1.5% patients, respectively. 

In multivariable modeling, administration of a nonsteroidal anti-
inflammatory drug or cyclooxygenase-2 inhibitor, intraoperatively only 
(odds ratio, 1.77  [99% CI, 1.11 to 2.82]) was associated with increased 
odds for greater maximum stage AKI

Preoperative day-of-surgery administration of an angiotensin-
converting enzyme inhibitor or angiotensin receptor blocker 
compared to no regular use (odds ratio, 1.84 [99% CI, 1.15 to 2.94]) 
was associated with increased odds for greater maximum stage AKI. 



BJA Educ. 2023 Sep 9;23(11):440–447. doi: 10.1016/j.bjae.2023.08.001
Non-steroidal anti-inflammatory drugs in the perioperative period
EJ Halvey, N Haslam, ER Mariano

NNT to reduce acute pain by 50%

Vs.  

NNH to induce stage 3 AKI



NSAIDs have high clinical efficacy.

Side effects can be significant, and 
administration needs to account for 
procedure- and patient-specific risks. 



Alpha-2 agonists

Anesthesiology. 2012 Jun;116(6):1312-22. Effect of perioperative systemic α2 agonists on postoperative morphine consumption and pain intensity: systematic review and meta-
analysis of randomized controlled trials. Grégoire Blaudszun, Christopher Lysakowski, Nadia Elia, Martin R Tramèr



Clonidine
At 2 to 4 hours before surgery, 
patients who met the 
hemodynamic criteria (i.e., 
systolic blood pressure ≥105 
mm Hg and heart rate ≥55 
beats per minute) received 0.2 
mg of oral clonidine or placebo 
and had a transdermal 
clonidine patch (which 
releases 0.2 mg per day and 
has physiological effects 
within 24 hours) or a placebo 
patch applied to their upper 
arm or chest; the patch 
remained there until 72 hours 
after surgery. 

N Engl J Med 2014;370:1504-1513. POISE-2 Trial. Clonidine in Patients Undergoing Noncardiac Surgery.



Anesth Analg. 2016 Sep;123(3):749-57.

Opioid consumption was 63 (30, 154) mg morphine equivalents in the clonidine group, 
which was similar to 60 (30, 128) mg morphine equivalents in the placebo group. 

Mean  pain  scores  per  patient  were 3.6 ± 1.8 for clonidine patients and 3.6 ± 1.8 for 
placebo patients. 

Clonidine does not reduce opioid consumption or pain scores in patients recovering from 
noncardiac surgery.



On Meta-analyses 

Recommendations for examining and interpreting funnel plot asymmetry in meta-analyses of randomised controlled trials. BMJ 2011;343:d4002

Contour enhanced funnel plot for trials of the effect of intravenous 
magnesium on mortality after myocardial infarction



British Journal of Anaesthesia, 128 (2): 233e235 (2022).  Meta-analyses of clinical trials: are we getting lemonade from lemons? Karsten Bartels and Daniel I. Sessler



Dexmedetomidine



Dexmedetomidine reduces opioid requirements.  

Choosing dexmedetomidine as an analgesic adjunct 
should be informed by patient- and procedure-
specific risks for its common side effects 
(bradycardia and hypotension).



Ketamine

130 studies with 8,341 participants. Ketamine was given to 4588 
participants, and 3753 participants served as controls

Perioperative intravenous ketamine reduced postoperative opioid 
consumption over 24 hours by 8 mg morphine equivalents



Lancet 2017; 390: 267–75

672 were randomly assigned, with 222 in the placebo group, 227 in the 0·5 mg/kg ketamine group, 
and 223 in the 1·0 mg/kg ketamine group. 

There was no difference in delirium incidence between patients in the combined ketamine groups 
and the placebo group (19·45% vs 19·82%). 

With increasing ketamine dose, more patients reported hallucinations 18% in the placebo group, 
20% in the 0·5 mg/kg ketamine group, and 28% in the 1·0 mg/kg ketamine group
and nightmares 8%,  12%, and 15%, respectively over 3 postoperative days



Lancet 2017; 390: 267–75



Ketamine’s clinical efficacy as an intraoperative 
analgesic adjunct is modest. 

Choosing ketamine as an analgesic adjunct 
should be informed by patient-specific risks for 
its common side effects (hallucinations, 
nightmares, tachycardia)
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Dexamethasone

Anesthesiology. 2011 Sep;115(3):575-88.

24 randomized clinical trials with 2,751 subjects were included. 

Pain reduction:
Dexamethasone over placebo for pain at rest on 11-point VAS: ≤ 4 h, -0.32 , 24 
h, -0.49

Opioid consumption (IV MME): 
-0.82  for dexamethasone intermediate dose 0.11–0.2 mg/kg
-0.85 for dexamethasone high-dose (more than 0.2 mg/kg)



45 studies involving 5,796 patients receiving dexamethasone 1.25–20 mg were included. 

Patients receiving dexamethasone had lower pain scores at 2 h: -0.49, and 24 h -0.83 

Dexamethasone-treated patients used less opioids at 2 h: -0.87 mg morphine equivalents and 24 h -
2.33 mg morphine equivalents

Adverse Effects: No increase in infection or delayed wound healing with dexamethasone, but blood 
glucose levels were higher at 24 h: 0.39 mmol litre 7.02 mg/dL



Dexamethasone has low efficacy but a 
favorable side effect profile.

Dexamethasone is usually given as part of 
PONV prophylaxis. 



IV Lidocaine compared to placebo or no treatment

The review included 68 trials (4525 randomized participants)

”We are uncertain whether IV lidocaine improves postoperative pain compared to placebo t at early time 
points (very low‐quality evidence) after surgery.”

“We ruled out a clinically relevant reduction in pain with lidocaine at intermediate and at late time points.”

“We are uncertain whether lidocaine reduces 
 the risk of ileus
 time to first bowel movement 
 risk of postoperative nausea 
 opioid consumption”

“The effect of IV lidocaine on adverse effects compared to placebo treatment is uncertain, as only a small 
number of studies systematically analysed the occurrence of adverse effects (very low‐quality 
evidence).”

Cochrane Database Syst Rev. 2018 Jun 4;6(6):CD009642. Continuous intravenous perioperative lidocaine infusion for postoperative pain and recovery in adults



IV lidocaine has questionable or no efficacy for 
acute post-operative pain and lacks high-quality 
RCT evidence.

Lidocaine has a very narrow therapeutic index. 
Potential serious adverse events include seizures, 
dysrhythmias, hypotension, and cardiac arrest. 



SNRIs (duloxetine) 

• 24 RCTs with 2197 surgical patients (21 trials for SNRIs and three 
trials for SSRIs). 

• Moderate-quality evidence
• Reduced postoperative pain (VAS) within 24 h: -0.68 
• Opioid consumption within 24 h: -12 mg

British Journal of Anaesthesia, 128 (1): 118e134 (2022)



SNRI concerns

• Duloxetine reaches steady-state plasma concentrations only 
within 3 days of dosing.

• SNRI discontinuation symptoms typically begin 2-4 days after the 
last dose and can last from a few weeks to several months:

 “Discontinuation of antidepressants was associated with increased odds of 
dizziness (OR 5.52), nausea (OR 3.16), vertigo (OR 6.40), and nervousness (OR 
3.15) compared to placebo discontinuation.”

JAMA Psychiatry 2025;82;(9):896-904. doi:10.1001/jamapsychiatry.2025.1362



SNRIs have modest efficacy for acute post-
operative pain and lack high-quality RCT evidence.

The pharmacokinetic and pharmacodynamic 
profile of SNRIs do not lend themselves to 
perioperative care.  



Methocarbamol

From the FDA drug label: 

“Methocarbamol is indicated as an adjunct to rest, physical therapy, and other measures for the 
relief of discomfort associated with acute, painful musculoskeletal conditions. 

The mode of action of methocarbamol has not been clearly identified, but may be related to its 
sedative properties. Methocarbamol does not directly relax tense skeletal muscles in man.”

And 

“Since methocarbamol may possess a general CNS depressant effect, patients receiving 
methocarbamol tablets should be cautioned about combined effects with alcohol and other CNS 
depressants.”

https://dailymed.nlm.nih.gov/dailymed/drugInfo.cfm?setid=de2e3af9-03ab-4dc8-b480-6866474ad1bd



Clin J Pain2023;39:452–457

Reg Anesth Pain Med. 2025 Sep 8:rapm-2025-107010.



Methocarbamol has no proven efficacy for acute 
post-operative pain.

Methocarbamol effects are likely from CNS 
depression, a special concern for older patients.



Gabapentin - FDA package insert



Lancet Neurol 2015; 162–73



Gabapentinoids for Acute Postoperative Pain
281 trials (N = 24,682 participants)

Conclusions: 

No clinically significant analgesic effect for the perioperative 
use of gabapentinoids was observed. 

There was also no effect on the prevention of postoperative 
chronic pain and a greater risk of adverse events. 

These results do not support the routine use of pregabalin or 
gabapentin for the management of postoperative pain in adult 
patients.



Multicenter, double-blinded randomized controlled trial, adults 
undergoing major cardiac, thoracic, or abdominal surgery were 
randomized to receive either gabapentin (600mg before surgery, 
300mg twice daily for 2 days after surgery) or placebo. 

Primary outcome was length of hospital stay. 

A total of 1,196 participants were randomized

Respiratory depression in 3 of the 1,196 or 0.25% of trial 
participants. 

Among patients undergoing major cardiac, thoracic, and 
abdominal surgery, adding gabapentin to multimodal analgesic 
regimes did not alter the length of hospital stay.



Retrospectove propensity score matching, n=237 872 (118 936 pairs), using data from the Premier Healthcare 
Database, included patients aged 65 years or older who underwent major surgery at US hospitals 

EXPOSURES: De-novo Gabapentin use within 2 days after surgery. 

The primary outcome was delirium

Compared with nonusers, gabapentin users had:

- increased risk of delirium (4040 [3.4%] vs 3148 [2.6%]
- new antipsychotic use 
- pneumonia



“One Pfizer medical director referred to the drug as the “‘snake oil’ of the twentieth century” in an email later 
made public. The drug’s sales grew from almost $98 million in 1995 to more than $2 billion in 2003.

The Pfizer unit responsible for gabapentin ultimately pleaded guilty to criminal wrongdoing and was fined $430 
million in 2004 for illegally promoting Neurontin’s off-label use to doctors. It was one of the largest Medicaid-
fraud settlements at the time, and the case led to calls for new marketing standards for pharmaceuticals.”

Betsy McKay, Shalini Ramachandran. WSJ. 12/24/2025.



Nonnarcotic Methods of Pain Management
Nanna B. Finnerup, M.D. N Engl J Med 2019;380:2440-2448

Suzetrigine

(JOURNAVX®)

Voltage-gated sodium channel 1.8 (NaV1.8) is a 
genetically and pharmacologically validated pain 
target that is selectively expressed in peripheral 
pain-sensing neurons and not in the central 
nervous system.

Osteen JD et al., Pain Ther. 2025 Jan 8;14(2):655–674.



A total of 303 participants were enrolled in the abdominoplasty trial and 
274 in the bunionectomy trial. 

“As compared with placebo, VX-548 at the highest dose, but not at 
lower doses, reduced acute pain over a period of 48 hours after 
abdominoplasty or bunionectomy.”

Suzetrigine

(JOURNAVX®)



Suzetrigine (100 mg, then 50 mg every 12 h)

vs.
 
hydrocodone bitartrate/acetaminophen 
(5/325 mg every 6 h



Abdominoplasty



In Closing

Just because a medication may have analgesic properties and is a 
non-opioid, does not mean it should be prescribed to all surgical 
patients.

Measures for De-implementation could be included as CQI 
benchmarks.

Complex pain patients who may benefit from non-standard 
analgesic therapy require separate pain pathways from care-as-
usual patients.
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