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Root with Next Generation SedLine and O3 provides a more complete picture  
of the brain through an instantly interpretable and adaptable display.

>  Next Generation SedLine helps clinicians monitor the state of the brain under 
anesthesia with an enhanced signal processing engine and four leads of bilateral EEG

> O3 helps clinicians monitor cerebral oxygenation in situations where pulse  
oximetry alone may not be fully indicative of the oxygen in the brain
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President’s Message
By Julie Thacker, MD, FACS, FASCRS, President

Thank you for allowing me to 
serve as the second President 
of the American Society for 
Enhanced Recovery (ASER) 

and the first ‘surgeon President’!  Also, 
again thanks to our Past President, 
TJ Gan, for his outstanding service to 
ASER.

Our growing society has accomplished 
much in a few short years.  

ASER Leadership Forums

In September 2017, ASER wrapped up 
the last of six Leadership Forums held 
throughout the United States.  These 
small hands-on workshops were well 
received.  Multi-disciplinary teams from 
around the country (and some from 
outside the US) gathered for these 
two-day intensive courses, sharing and 
learning about implementing enhanced 
recovery in their institutions.

Thank you to our sponsors for their 
generous support and to the attendees 
for their participation and enthusiasm. 
As an instructor at all six sessions, we 
had some memorable conversations 
and all learned a tremendous amount.

ASER 2018 Annual Congress 

Registration is open for the 2018 ASER 
Annual Congress!  Complete program, 
schedule, speaker, location and 
poster information is included in this 
newsletter.

After two successful Annual 
Congresses in Washington, DC, we are 
changing locations to sunny and warm 
Fort Lauderdale, Florida.  The decision 
to change the location was discussed 
by the Executive Committee.  It was 
decided to try a resort location, and 
perhaps alternate with the Washington, 
DC area beginning in 2019.  Pending 
the outcome of the Florida meeting 
in March, locations for 2019 will be 
considered.  More information on 
our beautiful new location, the Fort 

Lauderdale Marriott Harbor Beach, is 
included in this newsletter.

Launching New ASER Website in 
2018

Thanks to the Website Committee 
Co-Chairs, Gloria Cheng, MD and Kyle 
Cologne, MD, for beginning the task of 
developing a new website for ASER. 
Proposals have been sent to several 
vendors and follow-up is underway 
to select the best company for the 
website.  We will be reaching out to 
members for help and content for the 
new website.

Into the Future

Where do we go from here?  Many 
potential ideas are coming forward 
for ASER.  We are always open to 
suggestions from you, our members.

I look forward to seeing many of you 
in sunny Florida.  Some of you in 
the northern United States might be 
particularly glad for a few days in the 
warm climate and beautiful setting on 
Florida’s Atlantic coast. Please make 
your reservation early, space is limited.

Happy Holidays! n

Julie Thacker, MD, FACS, FASCRS 
President 
American Society for Enhanced  
  Recovery
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Cheetah Medical Starling™ SV  

Noninvasive Hemodynamic  

Monitoring System

GET IMMEDIATE, NONINVASIVE AND COMPLETE FLUID 
MANAGEMENT WITH THE CHEETAH MEDICAL STARLING™ SV.

Using blood pressure, urine output and heart rate to measure  
fluid responsiveness may provide limited and inconclusive information.

The Cheetah Medical Starling™ SV provides a full hemodynamic profile  
within minutes, and is fast becoming the new gold standard in fluid  
management in the OR, ICU and ED.

To learn more, visit cheetah-medical.com

FAST BECOMING THE  
NEW GOLD STANDARD  
IN FLUID MANAGEMENT.

Rich, J et al., Noninvasive cardiac output measurements in patients with pulmonary hypertension EUR Respr J 2013; 42; 125-133; 3rd party market research.
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Use of Sugammadex 
(Bridion) within an Enhanced 
Recovery Protocol

By Desiree Chappell, MSNA, CRNA
Anesthesia Services of Kentucky, Louisville, KY
TopMedTalk Managing Editor

Intermediate-acting paralytics, specifically the aminosteriod, non-
depolarizing agents, rocuronium and vecuronium, are commonly 
utilized intraoperatively to facilitate optimal endotracheal intubating 

conditions, mechanical ventilation and surgical relaxation. Reversal 
of these agents is necessary to terminate the effects of the 
relaxant and return the patient to their baseline muscle function. 
Traditionally, the standard reversal regimen is the combination of 
neostigmine (acetylcholinesterase inhibitor) and glycopyrrolate 
(anticholinergic). Despite the side effect profile of this combination 
including unreliable and limited efficacy, the delayed onset and 
duration of neostigmine, undesirable autonomic response such as 
nausea and vomiting as well as retained neuromuscular blockade, 
it still remains the reversal of choice in many anesthesia practices. 

Sugammadex is a selective relaxant‐binding agent specifically 
developed for rapid reversal of non‐depolarizing neuromuscular 
blockade induced by rocuronium. Its potential clinical benefits 
include fast and predictable reversal of any degree of block, 
increased patient safety, lack of nausea and vomiting side effects, 
reduced incidence of residual block on recovery, and more efficient 
use of healthcare resources. 

Although, no literature exists to support the use of Sugammadex 
within enhanced recovery protocols, it is included in current 
enhanced recovery recommendations. Adverse effects of 
Sugammadex include hypersensitivity, anaphylaxis, and 

bradycardia. The 
economic impact 
of Sugammadex is 
unknown and is often 
rejected due to higher cost than traditional reversals. At this time 
the economic impact has not been determined and is dependent 
on individual facilities costs 

Sugammadex may be useful in enhanced recovery intraoperative 
protocols due to its lack of side effects, predictability of onset 
and duration, and superior ability to reverse deep neuromuscular 
blockade. However, further investigation is needed for a strong 
recommendation of Sugammadex within enhanced recovery 
programs. n

References
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neuromuscular block. J Clin Anesth. 2009;21:444–53. 

2. Hristovska AM, Duch P, Allingstrup M, Afshari A. Efficacy and safety of 
sugammadex versus neostigmine in reversing neuromuscular blockade in adults. 
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3. Nygren, J., Thacker, J., Carli, F., Fearon, K.C., Norderval, S., Lobo, D.N., 
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Elective Rectal/Pelvic Surgery: Enhanced Recovery After Surgery (ERAS) Society 
Recommendations. World J Surg (2013) 37: 285. 
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Constraints. Curr Anesthesiol Rep. 2018;8(2):178-185.
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Exparel versus Bupivicaine HCl for ERAS
By Tara Lenk, D.O. 

Liposomal bupivacaine (Exparel) is a multivesicular 
liposomal form of 1.3% bupivacaine HCl which can 
provide up to 72 hours of postsurgical analgesia. It 

was originally approved in 2011 for surgical site infiltration1 
and later in 2015 the FDA clarified that its approval 
includes field blocks where the local anesthetic is infiltrated 
into a fascial plane between muscles, including TAP 
(transversus abdominis plane) nerve blocks.2 This year 
it has also been approved for interscalene peripheral 
nerve blocks.3 Exparel has a good safety profile and it is 
clinically encouraged to admix with plain bupivacaine HCl 
to maximize both short term and long term analgesia. It is 
important to keep the milligram ratio of bupivacaine HCl to 
Exparel at 1:2 (a 20mL vial of Exparel contains 300mg of 
molar bupivacaine HCl). Therefore, up to 150mg of plain 
bupivacaine HCl can be given safely with a 20 mL vial 
of Exparel, for example 30mL of 0.5% bupivacaine HCl.4 
When used appropriately, the highest serum concentration 
seen when only Exparel 266mg is given is near 300ng/
mL which peaks around 48 hours and is well under the 
toxic dose.5 Of note, it is dangerous to mix any other type 
of local anesthetic with Exparel, as there is a real risk of 
displacing the bupivacaine from the liposomes causing a 
dangerous increase in bupivacaine serum concentration.6

In general, there has been a significant body of literature 
published across a wide range of surgical specialties 
showing that Exparel improves postsurgical analgesia. 
In particular, it has been shown that TAP blocks with 
Exparel outperform in comparison to plain bupivacaine 
HCl.7,8 Two recent studies with 60 patients each explored 
TAP blocks in robotic hysterectomies and hand-assisted 
robotic nephrectomies and directly compared Exparel 
(266mg plus saline) vs 60mL of 0.25% bupivicaine 
HCl. Post-operative opioid reduction was impressive 
with the robotic hysterectomies with roughly a 50% 
decrease in postoperative oral morphine equivalents in 
the experimental group (24.9 vs 51.7 mg).7 In the second 
study, there was no difference in mean postoperative 
fentanyl opioid dose equivalents between the two 
groups at 0-48 hours, however, there was a significant 
decrease at 48-72 hours (105mcg vs 182mcg fentanyl 
equivalents).8 Of note, nausea and vomiting significantly 
decreased in both studies in the Exparel group.

Exparel has also been widely used in other surgical 
subspecialties including orthopedics and breast surgery. 
A recent review in 2017 describing ERAS multimodal 
pain management with breast surgery describes literature 
supporting the use of Exparel when used in TAP blocks 
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and Pecs I & II blocks.6 For orthopedics, the recently published, well-crafted, 
randomized, multicenter PILLAR study showed a significant decrease in 
post-operative opioid use (20.9 vs 93.6 mg morphine equivalents) with 
meticulous knee field infiltration of Exparel vs bupivacaine HCl after total knee 
arthroplasty.9 An earlier similarly crafted and randomized controlled study 
in 2015 showed no difference in postoperative opioid use or pain scores. 
However, there was a less rigorous training process for knee infiltration, as 
well as a less robust multimodal postoperative analgesia regimen. Looking 
closer, in this study all patients received Oxycodone 20mg the morning 
of surgery and routine order sets for Oxycodone 10mg every 12 hours 
postoperatively for two doses which may have led to conflicting results in 
terms of postoperative opioid use.10 

Although Exparel is well known to be an expensive medication costing 
around $285.0010, a recent study comparing the cost-effectiveness of IV 
PCA, epidural and TAP blocks with Exparel for postoperative pain for major 
abdominal surgery found that IV PCA’s and TAP blocks cost a similar amount 
($9,200) while an epidural was significantly more expensive ($13,000).11 
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Reduced 2018 Pricing for Medical & RX Professionals!

Don’t unnecessarily starve & dehydrate 
your patients before surgery!

Across multiple specialties, Exparel has been shown to be a 
valuable tool for the perioperative-minded provider looking to help 
patients experience superior analgesia. Especially if a surgical 
procedure is expected to cause at least two to three days of 
moderate pain, Exparel should be highly considered as an 
evidence-based choice over the current standard of care, plain 
bupivacaine HCl. n
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Pregabalin
By Tara Lenk, D.O. 

Pregabalin was first approved in 2004 for 
management of partial seizures and neuropathic 
pain. It is marketed under its brand name, LYRICA®, 

and its indications have expanded to include management 
of fibromyalgia pain, diabetic neuropathy, neuropathic 
pain following spinal cord injury, post-herpetic neuralgia 
as well as partial onset seizures. Pregabalin has also 
been shown to exert anxiolytic effects and is approved 
for this indication in Europe1. Pregabalin is classified as 
a controlled substance with low abuse potential by the 
United States Drug Enforcement Agency.

Similar to gabapentin, pregabalin is a structural analog 
to γ-amino butyric acid (GABA); however, it is a more 
potent compound with increased lipophilicity which 
enhances its ability to cross the blood-brain barrier and 
exert its central effects. Unlike gabapentin, pregabalin 
exhibits near complete oral absorption. It has minimal drug 
interactions and is excreted mostly unchanged via the 
kidneys. Pregabalin binds to the α2-δ Type 1 subunit of 
voltage-gated calcium channels and causes decreased 
expression of glutamate, substance P, calcitonin gene-
related peptide, noradrenaline, acetylcholine. Although it 
is unclear how this molecular activity causes analgesia, 
results from one study showed that pregabalin was 
inactive unless applied to tissues that were exposed to 
inflammatory mediators2.

While pregabalin has much evidence to support its use 
in the management of chronic neuropathic pain, its role 
in perioperative pain management is less well defined. 
Many recent studies suggest that pregabalin may be 
an ideal addition to perioperative pain management 
regimens. One systematic review showed a statistically 
significant reduction in pain scores 2 hours and 24h hours 
postoperatively3 although this outcome is not consistent. 
More reliably, perioperative pregabalin administration is 
associated with decreased opioid consumption3-6. A 2016 
meta-analysis showed a statistically significant reduction 
in opioid requirements in the initial 24 hours following 
surgery4. Another systematic review demonstrated more 
significant opioid sparing at 24 hours following surgery 
than at 2 hours following surgery and this effect was more 
pronounced at higher doses3.

Additionally, pregabalin has been associated with 
decreased post-operative nausea and vomiting (PONV). 
Grant et al’s 2016 meta-analysis showed a statistically 
significant reduction in PONV and use of rescue anti-
emetics with perioperative administration of pregabalin4. 
It is unclear whether this is an independent action 

Biased Ligands
Better Drugs

of pregabalin or whether this reduction in PONV is related to decreased 
perioperative opioid consumption.

There are no clear dosing guidelines for the perioperative use of pregabalin. 
Available studies use a wide variety of doses and dosing schedules though 
there is some evidence that higher doses of pregabalin are more likely 
to lower pain scores. Preoperative doses at or less than 75mg were not 
associated with reduced opioid consumption3,6 but doses above 225mg 
did not show any further reduction of opioid consumption5. Timing of the 
initial preoperative dose is more consistent among studies with initial dose 
administered 1 hour before surgery in most trials. This timing is reasonable 
given peak blood concentration following oral administration of pregabalin 
occurs at 1 hour. Optimal dose frequency is still unclear. Many studies 
employed multiple, repeat postoperative doses, but this dosing schedule may 
be related to a higher risk of side effects. Further, there is unclear evidence 
that repeated dosing is associated with reduction in acute pain outcomes.

Chronic postsurgical pain, however, may respond to multiple perioperative 
doses of pregabalin. Neuropathic pain is considered a primary component 
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of chronic postsurgical pain. 100% of studies included in a 2012 
showed a decreased in incidence and intensity of CPSP following 
perioperative pregabalin administration7. A more targeted study 
of CPSP in patients following total knee arthroplasty similarly 
showed a decreased incidence of chronic neuropathic pain, 
allodynia and hyperalgesia at 3 months and 6 months in patients 
treated with pregabalin8.

Higher doses and repeat doses of pregabalin are associated 
with increased incidence of adverse side effects. The most 
common adverse effects in the perioperative patient population 
were sedation, confusion, dry mouth and blurred vision. However, 
no studies showed an increased length of stay related to 
management of these. In fact, one study demonstrated a shorter 
hospital stay in postoperative patients receiving pregabalin3.

In addition to efficacy, cost is an important consideration in 
choosing multimodal analgesics. The patent for LYRICA® is 
scheduled to expire at the end of 2018 which will make this 
therapy more cost-effective.
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Ofirmev
By Korey Springman, MD

The United States opioid crisis was declared a national 
emergency in October 2017 enacting policies focused on 
education and lawful means to combat the crisis1. While 

perioperative providers may not directly fall under the new policies, 
America’s society has empowered the medical field to limit 
prescription opioids medications in our communities which can be 
mitigated with non-opioid medications (acetaminophen, NSAIDS, 
lidocaine, ketamine, dexmedetomidine) in patients undergoing 
surgery. Enhanced Recovery pathways with multimodal analgesia 
have shown to decrease improve patient outcomes by limiting 
opioid consumption and subsequent dose-related opioid side 
effects including postoperative nausea and vomiting (PONV), 
ileus, urinary retention, sedation, and respiratory depression2,3,4. 
Oral acetaminophen has shown to decrease opioid use by 
30% and improve pain intensity when used in conjunction with 
opioids4. The American Society for Enhanced Recovery (ASER) 
and Perioperative Quality Initiative (POQI) consensus statement 
for Enhanced Recovery in colorectal surgery, recommended oral 
or IV acetaminophen administration preoperatively followed by 

scheduled postoperative administration unless contraindicated in 
patients at risk for liver injury or known liver disease2,3. A recent 
editorial in Anesthesia and Analgesia by Nelson et. al5, nicely 
highlighted the existing, equivocal literature on IV acetaminophen 
use and the need for larger prospective trials, which leaves an 
open-ended question of when to use IV vs. oral acetaminophen for 
providers.

Overall the pharmacokinetics of oral and IV acetaminophen show 
minimal protein binding, allowing diffusion across the blood brain 
barrier into the CSF which is the main site of action and unintended 
transfer across the placental barrier in parturient patients6,7. In 
healthy volunteers, IV acetaminophen had faster and higher 
plasma and CSF levels compared to oral and rectal administration7 
supporting acetaminophen diffusion which is dependent upon 
concentration gradient within the plasma. Oral acetaminophen 
is dependent upon gastric emptying for absorption to occur in 
the small intestines8,9, which can be impaired with prolonged 
fasting, pain, surgery, opioid use, and other medical conditions. 
Postoperative oral acetaminophen absorption is shown to be 

RETHINK. PONV.

References: 1. Myles PS, et al. Br J Anaesth. 2000;84(1):6-10. 2. Macario A, et al. 
Anesth Analg. 1999;89:652-658. 3. Data on file. Acacia Pharma Inc. 4. Gan TJ, et al. 
Anesth Analg. 2014;118:85-113. 5. Apfel CC, et al. Anesthesiol. 1999;91:693-700.
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WORSE. THAN. PAIN.
PONV IS ONE OF THE MOST COMMON 

REASONS FOR POOR PATIENT SATISFACTION1

Postoperative nausea and vomiting (PONV) is one of the most common 
and distressing problems facing patients after surgery.2 In fact, patients 

often rated PONV worse than pain as a postsurgical complication.1

Unresolved PONV may result in prolonged 
postanesthesia care unit stays and unanticipated 

hospital admissions that result in a significant 
increase in overall healthcare costs.4

PROLONGED HOSPITAL STAYS

Patients are more likely to experience PONV if they are 
female, have a prior history of motion sickness or PONV, 

are a non-smoker, or use postoperative opioids.5

~8 
OUT OF 10 HIGH-RISK 
PATIENTS ARE AFFECTED4

Surgical procedures are performed 
each year in the US.3

MILLION~65
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significantly delayed with subtherapeutic plasma concentrations in 
patients after 1 dose of intraoperative IM morphine for orthopedic 
surgery10,11. However, post pyloric administration can overcome 
impaired parenteral absorption postoperatively10.

Two large retrospective, observational cohort studies utilizing 
the Premier Healthcare Database report conflicting results with 
IV acetaminophen benefits in patients undergoing spine surgery 
despite overlapping years of data assessed. Mörwald et al found 
minimal benefit related to decreased hospital length of stay 
(LOS) with no morphine sparing effects in patients who received 
one dose of IV acetaminophen during the perioperative period, 
although exact timing was unknown12,13. However, Hansen et 
al, had more specificity in their comparison groups, separating 
patients who received only IV acetaminophen and those 
who only received oral acetaminophen. Their results found IV 
acetaminophen decreased hospital LOS by 0.68 days, resulting 
in less hospital associated costs (savings avg. $1175), and 
resource utilization compared to oral acetaminophen14. Other 
small prospective studies with intra-abdominal surgery supported 
Hansen et al findings with decreased hospital LOS and 
decreased opioid consumption. Interestingly, timing of a single 
preoperative IV acetaminophen had greater opioid sparing effects 
in the first 24 hours postoperatively compared to intraoperative 
administration 15,16,17. 

Compared to oral and rectal acetaminophen, IV acetaminophen 
has superior pharmacokinetics and reliable therapeutic levels 
in the post-operative period when gastric emptying is delayed 
immediately postoperative in the setting of opioid use. If oral 
acetaminophen has shown to decrease opioid use by 30% in 
previous studies when absorption was likely impaired, the effects 
of IV acetaminophen may yield even greater benefits. Preoperative 
recommendations for IV acetaminophen should include 
patients who are strictly NPO, concern for impaired absorption 

preoperatively (gastroparesis), and patients with surgery <2 
hours since oral acetaminophen may not reach therapeutic levels 
to provide any benefit in the immediate postoperative period. 
Intraoperative dosing can be considered if 6 hours or more has 
passed from preoperative dosing. In the postoperative period, 
scheduled IV acetaminophen is a reasonable option for high 
risk patients for impaired gastric emptying until oral intake is 
tolerated. Dosing and administration should be tailored per the 
manufacturer’s recommendations and patient’s weight to avoid 
hepatoxic effects10.   
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Celecoxib
By Kasra Razmjou, MD

Traditional non-selective non-steroidal anti-inflammatory drugs 
(NSAIDs) have a prominent role in the management of chronic pain 
and postoperative pain. Despite their potent analgesic effects, 
traditional NSAIDs have been stigmatized by several controversial 
side effects, such as cardiovascular morbidity, gastrointestinal 
toxicity, and inhibition of bone healing. However, the most common 
reason that they are not administered in the perioperative setting is 
due to concerns for inhibition of platelet aggregation. 

Celecoxib is a potent non-steroidal anti-inflammatory drug (NSAID) 
introduced in 1999 for acute pain, osteoarthritis, rheumatoid 
arthritis, juvenile rheumatoid arthritis, ankylosing spondylitis, 
and primary dysmenorrhea. Unlike traditional non-selective 
NSAIDs, Celecoxib is a selective inhibitor of cyclooxygenase-2. 
Cyclooxygenase is an enzyme involved in the conversion of 
arachidonic acid to prostaglandin H2 (PGH2). It is present 
as two isomers, cyclooxygenase-1 and cyclooxygenase-2. 
Cyclooxygenase-1 is involved in prostaglandin synthesis in the 
gastric mucosa and inhibition of platelet aggregation. Due to its 
COX-2 selectivity, Celecoxib does not inhibit platelet aggregation 
and hemostasis, which makes it an ideal medication in the 
perioperative setting.

Another concern with NSAID usage is an increased risk of 
gastrointestinal complications. Due to its selective inhibition of 
cyclooxygenase-2 (COX-2), the incidence of gastrointestinal 

complications is lower with Celecoxib than with non-selective 
NSAIDs. In one study, the administration of Celecoxib with a 
proton pump inhibitor (PPI) completely eliminated the risk of 
gastrointestinal complications. 

COX-2 inhibitors have had their own share of controversy. A study 
concluded that Rofecoxib led to a clinically significant increased 
risk of cardiovascular events, which led to its removal from 
the market in 2004. This led to the assumption that Celecoxib 
similarly increases the risk of cardiovascular events. However, a 
study published in 2016 demonstrated that Celecoxib similarly 
increases the risk of cardiovascular events when compared with 
non-selective NSAIDs. Finally, another common misconception 
regarding Celecoxib is that it negatively effects bone healing. 
However, there are no studies to support this misconception.

Despite these known and perceived adverse effects, the use of 
multimodal analgesia has increased in popularity in recent years 
due to the ongoing opioid crisis. NSAIDs present a great option 
towards minimizing narcotic usage. One study showed that a 
multimodal protocol, including Celecoxib, shortened length of stay, 
accelerated physical therapy, and led to a reduction in opioid-
related side effects. As providers attempt to decrease narcotic 
consumption, Celecoxib will inevitably be depended on for 
analgesia. 



ASER Pharmacy Corner: 
Peripheral Mu-opioid Receptor Antagonists for 
Ileus and Opioid Induced Constipation

By Stefan D. Holubar MD, MS 

A key element of enhanced recovery programs (ERP) is 
opiate-sparing multimodal analgesia. However, certain 
subset of patients will undoubtedly require opiates including 

those procedures which routinely result in a significant amount of 
postoperative pain, like spine surgery, as well as in the chronic 
opiate patients. Postoperative opiate use can contribute to 
gastrointestinal dysfunction, obviating early resumption of diet, 
and may contribute to prolonged length of stay. However, a class 
of medications have been specifically developed to attenuate the 
negative effect on the gastrointestinal tract, while not affective 
analgesia as they do not cross the blood-brain-barrier.  We will 
briefly review several peripheral mu-opioid receptor antagonists, 
some of which readers may not be familiar with as they are 
typically prescribed in other patient populations. Note all of these 
medications are contraindicated for patient with bowel obstruction.

In 2008, Alvimopan (Entereg®) became the first, and remains the 
only, FDA-approved medication for the prevention of post-operative 
ileus. Alvimopan has consistently been shown to independently 
be associated with a post-operative length of stay reduction by 
approximately 1 day. In long-term study, patients who received 
Alvimopan for 12 months had an increased risk of myocardial 
infection, but this association has never been demonstrated with 
short-term use (black box warning). Therefore, purchasing of the 
drug is via a readily obtained restricted program, and dose is 12 
mg PO BID starting more than 30 minutes prior to any opioid and 
for no more than 7 days (15 doses max), and drug should be 
discontinued with first evidence of effective peristalsis. Of note, 
alvimopan is a weakly competitive peripheral mu-opioid receptor 
antagonist and prevents newly ingested opiate from binding to 
the receptor, but cannot displace already receptor-bound opiates, 
thus may only be administered to opioid naïve patients. The 
main concern over alvimopan use is significant daily cost, but an  
economic analysis has shown that the medication cost results in a 
positive return on investment vis-a-vie length of stay saving. Finally, 
since most patients undergoing general anesthesia in the United 
States received intra-operative opiates, and since one cannot 
predict who will not will not receive post-operative opiates, many 
ERP experts use this medication routinely and then discontinue it 
promptly with bowel function.

Although alvimopan is a weak enteric mu-opiate receptor 
competitor, a newer medication is a strong competitor and can 
displace opioid off the receptor. In 2014, Methylnaltrexone 
(Relistor®), was FDA-approved for treating opioid-induced 
constipation (OIC) in patients with advanced illness; it was 
previously FDA-approved in 2008 only for such use in 
palliative care patients. Methylnaltrexone is dosed 12 – 24 mg 
subcutaneously every 24 – 48 hours, and typically results in a 
prompt bowel movement in 30 minutes. Patients often describe a 
dramatic sensation of “a fist-like grips on my colon being released”. 
To date, there is some but limited evidence supporting efficacy and 
safety in post-op colorectal patients (off-label indication) and it has 
not been definitively proven to reduce ileus, methylnaltrexone has 
not been studied in an ERP setting. 

As of 2015, Naloxegol (Movantik®), a peripheral selective opioid 
antagonist, was FDA-approved for chronic OIC (non-cancer 
pain) in patients who are already receiving opiates. Naloxegol 
a pegylated form of naloxone, and dosing 12.5 – 25 mg oral 
daily. Again, naloxegol has not yet been studied in POI nor in 
ERP patients. Other medications, although not enteric mu-opioid 
receptor antagonists, may have utility in post-operative opioid-
related bowel dysfunction. Lubiprostone (Amitizia®) is a GI 
chloride-channel agonist which increases GI fluid secretion. It 
was first FDA-approved for Irritable bowel syndrome-constipation 
(IBS-C), but as of 2013 is FDA-approved for OIC (non-cancer 
pain) at a dose of 24 μg orally twice daily. To the best of our 
knowledge, this medication has not been studied for POI or in ERP 
populations. Linactolide is a similar medication to Lubiprostone, 
approved for IBS-C, but is not FDA-approved for OIC. 

In summary, several peripheral mu-opioid receptor antagonists 
are commercially available, and may have an increasing role in 
the setting of ERP in the near future as an off-label indication for 
helping to reduce opioid-related GI dysfunction. These medications 
are ripe for study in the setting of ERP, and this field will likely 
expand in the near future. n
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