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C L I N I C A L  E V I D E N C E  D O E S  N O T  S U P P O R T 
T H E  U S E  O F  L I P O S O M A L  B U P I V A C A I N E , 
L E AV I N G  PAT I E N T S  W I T H O U T  A D E Q U AT E 
P O S T - S U R G I C A L  PA I N  C O N T R O L

The 72-Hour Window for  
Post-Surgical Pain
Postoperative pain continues to be inadequately 
managed in a surprising proportion of patients and is 
associated with numerous negative clinical, patient-
reported, and health economic outcomes.1-2 Moreover, 
poorly controlled acute pain after surgery has been 
consistently shown to be a predictive factor for the 
development of chronic pain. More effective analgesic/
anesthetic perioperative measures may help prevent 
the adverse consequences of poorly controlled pain, 
including its transition to persistent pain and the 
associated dependence upon opioids.

Pain control following surgery is a priority for both the 
patient and the physician. Post-surgical pain control 
helps speed the patient’s recovery and reduces chances 
of complications, such as pneumonia, blood clots and 
opioid addiction. Pain needs to be managed carefully, 
with the patient and healthcare provider working 
together to come up with the right plan. Post surgical 
pain often extends beyond the duration of analgesia 
from a single administration of a local anesthetic like 
bupivacaine hydrochloride, both for periarticular and 
single shot nerve block. Current multimodal techniques 
generally provide adequate pain control for the first 
24 hours or so; however, significant rebound effect 
can occur when these methods wear off (often when 

the patient has been rapidly discharged from an 
ambulatory surgery center).

A long sought-after goal is the ability to extend the 
duration of analgesia to 72 hours and beyond to 
prevent the rebound effect. Various adjuvants have 
been proposed but currently none have been approved 
to extend analgesia beyond 24 hours.3-6

Liposomal bupivacaine was developed with the goal 
of achieving that sought after 72-hour duration of 
postsurgical analgesia.7-8 The manufacturers hoped to 
accomplish this by encasing standard bupivacaine within 
a liposomal carrier to achieve a sustained release over 
time. In theory, this should provide a sustained release of 
bupivacaine. The pharmacokinetic data demonstrates 
that slow release of bupivacaine from liposomal carriers 
can be detected for 48 hours and beyond. However, 
the analgesic duration cannot be inferred from the 
time of bupivacaine detectability within the blood. The 
literature surrounding the supposed benefits of liposomal 
encapsulation has not supported the hypothesis of 
extended duration of analgesia. 

Multiple reports in the peer-reviewed literature show 
no clinical difference between liposomal bupivacaine 
and standard bupivacaine with regard to duration of 
analgesia- both only achieve approximately 24 hours of 
postsurgical analgesia.9-11  
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Recent Publications Surrounding 
Liposomal Bupivacaine 
In February of 2021, Anesthesiology published three 
manuscripts discussing the usage of liposomal 
bupivacaine. These included two review papers by lead 
authors Nasir Hussain, M.D. and Brian M. Ilfeld, M.D.,  
as well as an editorial by Mary Ellen McCann, M.D. 
These publications have confirmed what I have seen 
in real-world evaluations of liposomal bupivacaine- 
that there is no clinical advantage to using liposomal 
bupivacaine over standard bupivacaine.

Perineural Liposomal Bupivacaine Is Not Superior to 
Nonliposomal Bupivacaine for Peripheral Nerve Block 
Analgesia is a meta-analysis of nine trials (with a total 
of 619 patients). The study found that while the mean 
difference in area under the curve (AUC) for pain-at-rest 
scores was statistically in favor of liposomal bupivacaine, 
this difference failed to meet the threshold for clinical 
significance. It is important to note that when the sole 
industry-sponsored study was excluded, the difference 
between the two groups was rendered nonsignificant. 

This finding is particularly troubling to me, as I have 
personally been involved with numerous industry-
sponsored studies that have had the appropriate 
controls in place to mitigate any sources of bias. It 
should be noted that favorable outcomes for liposomal 
bupivacaine in industry-sponsored studies has also 
been reported by other investigators.12-13

The authors concluded that: 

“Perineural liposomal bupivacaine provided a 
statistically significant but clinically unimportant 
improvement in the AUC of postoperative pain scores 
compared with plain local anesthetic.”

Clinical Effectiveness of Liposomal Bupivacaine 
Administered by Infiltration or Peripheral Nerve Block 
to Treat Postoperative Pain is a systematic review of 
all randomized, controlled trials (76 trials) involving 
the clinical administration of liposomal bupivacaine 
to control postoperative pain. The authors state that 
35-40% of randomized controlled trials reviewed 
had evidence of high risk or some concern for bias. 
Sources of bias highlighted include comparing a 

maximum dose of liposomal bupivacaine versus a 
submaximal dose of bupivacaine. 

Another source of bias is using AUC as the statistical 
tool. AUC is known to show significant difference more 
likely than individual time, giving the impression of 
extended duration when none exists. In addition, AUCs 
were not determined exclusively using actual pain 
scores, but rather with the “windowed worst-observation-
carried-forward + last-observation-carried-forward 
(‘wWOCF+LOCF’) imputation method” that the FDA 
states can result in “exaggerated positive effect, biased in 
favor of treatment.”14 It was also reported that of the 76 
randomized, controlled trials, 30 were either unregistered 
or registered after enrollment. This presents a major risk for 
Type 1 errors- finding a difference when none truly exists.  

The subject of bias in industry sponsored trials was 
raised in this publication as well- the authors note that 
liposomal bupivacaine was found to be superior to 
comparators in 46% of trials that reported funding from 
industry sources,12-15 and conclude: 

“The preponderance of evidence fails to support the 
routine use of liposomal bupivacaine over standard 
local anesthetics.”

Finally, an editorial by Dr. McCann, Liposomal 
Bupivacaine -Effective, Cost-effective, or (Just) Costly? 
summarized the previous two papers and added her 
unique insight. Dr. McCann was the chair for the FDA’s 
Anesthetic and Analgesic Drug Products Advisory 
Committee February 14 and 15, 2018, which advised 
on the NDA application for expanded indication for 
liposomal bupivacaine for nerve blocks. She stated 
that she was not surprised by the findings of the other 
two authors in light of the early studies performed for 
the regulatory approval of liposomal bupivacaine in 
2006.16-17 At that time, the manufacturer submitted 
five phase 2 active comparator-controlled studies and 
three phase 3 active comparator-controlled studies 
using nonliposomal bupivacaine as the comparator. 
None of these eight studies showed clinical or statistical 
difference between the two formulations. 

Having failed to demonstrate a benefit over 
nonliposomal bupivacaine, in 2009, the sponsor 
submitted two phase 3 placebo-controlled clinical trials 



showing efficacy of liposomal bupivacaine against 
placebo. Despite no greater efficacy of liposomal 
bupivacaine than nonliposomal bupivacaine, the 
Food and Drug Administration in 2011 approved 
liposomal bupivacaine for surgical site infiltration to 
relieve postoperative pain for hemorrhoidectomy and 
bunionectomy.17 It should be noted that a sponsor needs 
to prove basic safety and efficacy to gain FDA approval, 
not superiority to existing treatments. Therefore, an 
FDA approval is not necessarily an indication of better 
clinical outcomes compared to existing treatments. 

Dr. McCann points out the significant and aggressive 
marketing campaign undertaken by the manufacturer 
of liposomal bupivacaine shortly after FDA approval. 
It was posited that marketing efforts, rather than 
clinical data, may have been the source of widespread 
adoption of liposomal bupivacaine. Dr. McCann also 
points out that a single dose of liposomal bupivacaine 
costs $334, compared to $3 for nonliposomal 
bupivacaine.18-20

The author concludes: 

“In this era of medical austerity, when the benefits 
and costs of expensive drugs are being considered, 
one would hope that newly approved expensive 
drugs would at least be an improvement over 
existing, inexpensive drugs.” 

Looking to the Future 
Long-acting, injectable local anesthetics are of 
considerable interest to both the medical and scientific 
community. Researchers have suggested that the 
inflammatory response following surgery may be 
responsible for attenuating the efficacy of extended-
release local anesthetics. It is well documented that 
the pH surrounding a surgical site drop considerably 
following the body’s inflammatory response. A lowered 
pH is believed to cause liposomal bupivacaine to 
stagnate extracellularly, where it cannot have the desired 
analgesic effect.21 Several companies are investing in 
technologies that modulate the pH around incisional sites 
so that local anesthetics can have the highest potency.22 
I eagerly await robust clinical trials that can demonstrate 

safety and efficacy of these products, as any product 
that helps patients manage their post-operative pain 
represents an advancement in medicine.

I am particularly excited about new technologies 
that move away from pharmacological approaches 
altogether by delivering energy-based therapies to 
provide even longer durations of analgesia.  

Clinically Proven Solutions in Post-
Surgical Pain Management 	
The shortcomings of liposomal bupivacaine have a true 
human impact- patients suffering from post-surgical 
pain. Extended analgesia, lasting 72 hours or longer, is 
key to providing positive patient outcomes and lowering 
the risk of opioid dependence. 

Catheter-based continuous blocks have proven to 
provide the duration of analgesia for up to five days 
and beyond and the titratability to provide safe and 
efficacious post-surgical pain management. As Dr. 
Hussain stated in his manuscript: 

“Practitioners seeking prolonged analgesia  
should consider other proven modalities, including  
catheter-based continuous blocks and local 
anesthetic adjuncts”20,23

As medical science continues to advance and discover 
new, innovative solutions, I will continue to advocate for 
clinically proven solutions that help patients suffering 
from post-surgical pain. 

Author Bio
David Schaffner, PhD, is the Clinical Affairs Manager for 
Avanos Medical, the manufacturer of OnQ Pain Pump. 
He has been working in acute pain management, clinical 
diagnostics and medical devices for over 40 years. 



REFERENCES: 1. Rawal, Narinder, Current issues in postoperative pain management. European Journal of Anaesthesiology: March 2016 - Volume 33 - Issue 3 - p 160-171 2. Nalini Vadivelu, MD 
Sukanya Mitra, MD, and Deepak Narayan, MD: Recent Advances in Postoperative Pain Management. Yale J Biol Med ;2010 Mar; 83(1): 11-25. 3. Hussain N, Grzywacz VP, Ferreri CA, Atrey A, 
Banfield L, Shaparin N, Vydyanathan A: Investigating the efficacy of dexmedetomidine as an adjuvant to local anesthesia in brachial plexus block: A systematic review and meta-analysis of 
18 randomized controlled trials. Reg Anesth Pain Med 2017; 42:184–96 4. Abdallah FW, Brull R: Facilitatory effects of perineural dexmedetomidine on neuraxial and peripheral nerve block: A 
systematic review and meta-analysis. Br J Anaesth 2013; 110:915–25 5. Albrecht E, Vorobeichik L, Jacot-Guillarmod A, Fournier N, Abdallah FW: Dexamethasone is superior to dexmedetomidine as 
a perineural adjunct for supraclavicular brachial plexus block: Systematic review and indirect meta-analysis. Anesth Analg 2019; 128:543–54 84. 6. Hussain N, Van den Langenbergh T, Sermer C, 
Fontes ML, Atrey A, Shaparin N, Sawyer TR, Vydyanathan A: Equivalent analgesic effectiveness between perineural and intravenous dexamethasone as adjuvants for peripheral nerve blockade: A 
systematic review and meta-analysis. Can J Anaesth 2018; 65:194–206 7. Bramlett K, Onel E, Viscusi ER, Jones K: A randomized, double-blind, dose-ranging study comparing wound infiltration of 
DepoFoam bupivacaine, an extended-release liposomal bupivacaine, to bupivacaine HCl for postsurgical analgesia in total knee arthroplasty. Knee 2012; 19:530–6 27. 8. Abildgaard JT, Chung AS, 
Tokish JM, Hattrup SJ: Clinical efficacy of liposomal bupivacaine: A systematic review of prospective, randomized controlled trials in orthopaedic surgery. JBJS Rev 2019; 7:e8 9. Ilfeld BM, Gabriel 
RA, Eisenach JC: Liposomal bupivacaine infiltration for knee arthroplasty: Significant analgesic benefits or just a bunch of fat? Anesthesiology 2018; 129:623–6 10. Hamilton TW, Athanassoglou 
V, Mellon S, Strickland LH, Trivella M, Murray D, Pandit HG: Liposomal bupivacaine infiltration at the surgical site for the management of postoperative pain. Cochrane Database Syst Rev 2017; 
2:CD011419 11. Abildgaard JT, Chung AS, Tokish JM, Hattrup SJ: Clinical efficacy of liposomal bupivacaine: A systematic review of prospective, randomized controlled trials inorthopaedic surgery. 
JBJS Rev 2019; 7:e8 12. Hadley, AP Dine Where is the evidence? A critical review of bias in the reporting of clinical data for Exparel: a liposomal bupivacaine formulation RM - Journal of Clinical 
Research & …, 2014 - OMICS Publishing Group 13. Hussain, N: The mornings after—periarticular liposomal bupivacaine infiltration does not improve analgesic outcomes beyond 24 hours following 
total knee arthroplasty: a systematic review and meta-analysis. Region Anesthesia and Pain Medicine 2020, Vol 46, Issue 1. 14. O’Neill RT, Temple R: The prevention and treatment of missing data 
in clinical trials: An FDA perspective on the importance of dealing with it. Clin Pharmacol Ther 2012; 91:550–4. 15. Viscusi ER, Candiotti KA, Onel E, Morren M Ludbrook GL: The pharmacokinetics 
and pharmacodynamics of liposome bupivacaine administered via a single epidural injection to healthy volunteers. Reg Anesth Pain Med 2012; 37:616–22 16. Food and Drug Administration: 
NDA 022496, S009, EXPAREL assessment of efficacy data of studies submitted in support of sNDA. February 15, 2017. Available at: https://www.fda.gov/media/111376/ download. Accessed 
November 20, 2020. 17. Food and Drug Administration: In brief: FDA approves new use of Exparel for nerve block pain relief following shoulder surgeries. April 16, 2018. Available at: https:// www.
fda.gov/news-events/fda-brief/fda-brief-fdaapproves-new-use-exparel-nerve-block-pain-relieffollowing- shoulder-surgeries. Accessed November 5, 2020. 18. OpenPaymentsData.CMS.gov: Pacira 
Pharmaceuticals Incorporated. 2020. Available at: https://openpaymentsdata. cms.gov/company/100000000135. Accessed November 5, 2020. 19. Exparel: EXPAREL is a cost-effective option 
for postsurgical pain Management in the hospital and ambulatory (outpatient) settings. 2020. Available at: https:// www.exparel.com/hcp/value/total-hip-arthroplasty 20. Pacira Biosciences, 
Inc.: News release Pacira reports record fourth quarter and news-release-details/pacira-reports-record fourth- quarter-and-full-year- full-year revenues. 2020. Available at: https://investor.pacira.
com/news- releases/revenues-0. Accessed November 5, 2020. 21. Sun C, Zhang X, Song F, Zhao Z, Du R, Wu S, Ma Q, Cai X: Is continuous catheter adductor canal block better than single-shot 
canal adductor canal block in primary total knee arthroplasty?: A GRADE analysis of the evidence through a systematic review and meta-analysis. Medicine (Baltimore) 2020; 99:e20320 22. 
Tetzlaff, MD: The Pharmacology of Local Anesthetics. Anesthesiology Clinics of North America; Volume 18, Issue 2,June 2000, Pages 217 -233. 23. Daniel E Becker, Kenneth L Reed: Essentials of 
local anesthetic pharmacology. Anesth Progress. Fall 2006;53(3): 98-108 24. Hussain N, Van den Langenbergh T, Sermer C, Fontes, Atrey A, Shaparin N, Sawyer TR, Vydyanathan A,: Equivalent 
analgesic effectiveness between perineural and intravenous dexamethasone as adjuvants for peripheral nerve blockade: A systematic review and meta-analysis. Can J Anaesth 2018; 65:194–206.

*Registered Trademark or Trademark of Avanos Medical, Inc., or its affiliates.© 2018 AVNS. All rights reserved. HC310-00-UK COPY-05233


