
In the context of a comprehensive multimodal analgesic regimen for total knee

arthroplasty, duloxetine was not worse than placebo for both pain and opioid

use and was better than placebo for opioid use. Cumulative opioid use was

reduced by 30% in the duloxetine group. Several secondary patient-oriented

outcomes also favored duloxetine. Patients receiving duloxetine reported

higher satisfaction with pain management, as well as less interference by pain

with mood, walking, normal work and sleep. Considering the ongoing opioid

epidemic, duloxetine can be used to reduce opioid usage after knee

arthroplasty while also improving patient satisfaction and reducing pain

interference with activities.

INTRODUCTION

• This was a dual-hypothesis testing study to determine if Duloxetine was non-inferior to placebo on both opioid

consumption and pain with movement, and superior to either opioid consumption or pain.

• Primary Outcome: NRS pain scores with movement (POD1, 2 and 14). (Table 1)

• Non-Inferiority Testing: one-sided t-tests to compare difference in pain between groups. If difference is no

more than 1.6 points, non-inferiority will be claimed (alpha = 0.025)

• Superiority Testing with a linear mixed effects covariance structure to compare pain between groups

(alpha = 0.0042)

• The Bonferroni adjustment was used to account for multiple testing

• Primary Outcome: cumulative opioid consumption (day of surgery through POD14). (Table 1)

• Non-Inferiority Testing: one-sided t-tests to compare the difference in cumulative opioid consumption

between groups. If the difference is no more than 20% of the placebo group’s opioid consumption, then non-

inferiority will be claimed (alpha = 0.025).

• Superiority Testing one-sided two-sample t-test to compare cumulative opioid consumption (alpha =

0.017). 25% lower opioid consumption is considered clinically meaningful.

• The Bonferroni adjustment was used to account for multiple testing.

• Secondary Outcome data were analyzed using Wilcoxon rank sum tests (two-sided, alpha =0.05). (Table 2)

• We found that Duloxetine was non-inferior to placebo for both primary outcomes and was superior to placebo for

opioid use (Table 1). Duloxetine was also superior to placebo for patient satisfaction and for pain interference

with mood, walking, work and sleep (Table 2).
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1. Lewis GN, Rice DA, McNair PJ, Kluger M. Predictors of persistent pain after total knee arthroplasty: a systematic review and meta-
analysis. Br J Anaesth 2015; 114: 551-61

2. Lamplot JD, Wagner ER, Manning DW. Multimodal pain management in total knee arthroplasty: a prospective randomized controlled
trial. J Arthroplasty 2014; 29: 329-34

3. YaDeau JT, Lin Y, Mayman DJ, Goytizolo EA, Alexiades MM, Padgett DE, Kahn RL, Jules-Elysee KM, Ranawat AS, Bhagat DD, Fields KG,
Goon AK, Curren J, Westrich GH: Pregabalin and pain after total knee arthroplasty: a double-blind, randomized, placebo-controlled, 
multidose trial. Br J Anaesth 2015; 115: 285-93

4. YaDeau JT, Brummett CM, Mayman DJ, et al. Duloxetine and subacute pain after knee arthroplasty when added to a multimodal 
analgesic regimen: A randomized, placebo-controlled, triple-blinded trial. Anesthesiology 2016; 125: 561-72

5. Koh IJ, Kim MS, Sohn S, Song KY, Choi NY, In Y. Duloxetine reduces pain and improves quality of recovery following total knee
arthroplasty in centrally sensitized patients: A prospective, randomized controlled study. J Bone Joint Surg Am 2019; 101: 64-73

• After IRB approval, 160 patients undergoing primary total knee arthroplasty

were enrolled and randomized to two groups: Duloxetine or Placebo.

• Patients agreed to take the oral study medication (60 mg Duloxetine or

Placebo) once daily for 14 days post-operatively, and answer questionnaires

on Postoperative days (POD) 1,2,7,14, 6 weeks and 90.

• Preoperative medications included the study medication, OxyContin, and

Meloxicam. The standardized intraoperative protocol included spinal epidural,

peripheral nerve blocks, and a periarticular injection. IV medications included

Ketamine, Dexamethasone, Ondansetron, Famotidine, Ketorolac Midazolam

and Propofol.

• Postoperative pain management included study medication daily for 14 days,

scheduled acetaminophen, ketorolac, meloxicam, and oxycodone as needed

for pain.

• Data collected included: NRS pain scores with movement, opioid consumption,

patient satisfaction, and questions based on the Brief Pain Inventory.
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Many knee arthroplasty patients report continued pain in the surgical joint after

surgery at the 2-week time point.1 Improved postoperative pain control is linked

to faster rehabilitation, reduced complications, and improved patient satisfaction.

Multimodal postoperative pain management often includes neuraxial anesthesia,

acetaminophen, nonsteroidal anti-inflammatory drugs (NSAIDS), and peripheral

nerve blocks.2 Opioids are widely used but are associated with side effects,

potential for physical dependence and tolerance. Additional methods to reduce

postoperative opioid use would be valuable. Gabapentinoids do not appear to

reduce pain or opioid use for these patients.3 Perioperative duloxetine,4,5 a

serotonin and norepinephrine dual reuptake inhibitor, may reduce pain severity

and opioid use. We sought to determine whether patients receiving duloxetine

would consume less opioid medication or experience less pain with ambulation

after knee replacement.

Table 2. Secondary OutcomesTable 1. Primary Outcomes

Duloxetine Placebo Effect Size*
P-Value

(non-inferiority)

P-Value

(superiority)

Cumulative Opioid Consumption**

(mean ± SD)
294 ± 226 432 ± 374

-130

(-225, -35)
<0.001 0.0039

NRS pain with Movement (mean ± SD)

Preoperative (baseline) 6.5 ± 2.4 5.7 ± 2.5 N/A

POD1 5.1 ± 2.6 5.0 ± 2.6
0.06

(-0.75, 0.89)
<0.001 N/A

POD2 6.2 ± 2.4 5.8 ± 2.3
0.36

(-0.38,1.10)
<0.001 N/A

POD14 4.2 ± 2.0 4.8 ± 2.2
-0.59

(-1.28, 0.09)
0.002 N/A

*Difference in Means (95% confidence interval)

**Cumulative Opioid Consumption is in mg Oral Morphine Equivalents, POD0-POD14

POD = Postoperative Day

Duloxetine Placebo P-Value

Satisfaction POD14

Satisfaction with Pain Management (0-10), median  IQR 10 (8,10) 8 (7,10) 0.046 

Brief Pain Inventory Interference Scores POD14, Median (IQR)

Mean (of 7 questions) 2.3 (1.1 ,4.7) 4.1 (2.3, 5.9) 0.002

Mood 0 (0,3) 3 (0,5) <0.001

Walking Ability 3 (1,5) 4 (2,6) 0.01

Normal Work 4 (1,7) 5.5 (2,9) 0.036

Sleep 4 (1,7) 5 (2,8) 0.025

Brief Pain Inventory Interference is scaled from 0 (‘does not interfere’) to 10 (‘completely interferes’)
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