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Post-operative ileus is a significant issue encountered by 
numerous patients following radical cystectomy and urinary 
diversion. It can contribute to prolonged length of hospital 
stay, increased post-operative morbidity and significant 
patient discomfort (1). The causes of POI are multifactorial 
and include manipulation of the gastrointestinal tract 
due to bowel resection and re-anastomosis, inflammatory 
mediators, electrolyte imbalances, and use of systemic 
opioids. Traditional opioids, which bind to mu receptors 
in the gut, currently play a key role in post-operative pain 
management after radical cystectomy and can contribute 
to the development of POI. Prophylactic measures to 
prevent POI such as the use of prokinetic agents like 
metoclopramide, use of regional anaesthesia and aggressive 
and early ambulation post operatively are practiced 
routinely to expedite gut functioning (2,3).

What is alvimopan?

Alvimopan (Entereg, Cubist Pharmaceuticals) is an U.S. 
Food and Drug Administration (FDA) approved mu opioid 
receptor antagonist which acts peripherally. When it is 
started pre-operatively, it has been demonstrated to hasten 
intestinal motility and reduce the duration of post-operative 
ileus. Unlike non-selective opioid antagonists such as 
naloxone, which reverse constipation, alvimopan does not 
reverse the analgesia provided by systemic opioids as it does 

not cross the blood-brain barrier. It was approved by the 
US-FDA (4) for use following colorectal surgery in 2008 
and following radical cystectomy in 2013 (5) following a 
randomised controlled trial (RCT) (6) which demonstrated 
reduced time to gastrointestinal recovery when compared 
to placebo, measured as a composite score determined by 
a tolerance of solid oral intake and first bowel movement. 
In addition, there was no statistically significant difference 
in the cardiovascular event of interest rate between the two 
groups (8.4% vs. 15.3%, P=0.09). There were 5 (3.5%) 
deaths in the alvimopan group compared with 4 (2.9%) in 
the placebo group but these were considered unrelated to 
alvimopan administration. This was of particular interest 
as previous studies investigating alvimopan use over  
21 months for in patients with chronic opioid requirements 
demonstrated increased reports of myocardial infarction in 
the alvimopan group, the majority of which occurred in the 
1–4 months window (4).

Initially, the perceived cost and logistics involved in 
storing and dispensing alvimopan prohibits its use on 
a regular basis. Kauf et al. (7) undertook a probabilistic 
economic analysis to evaluate the costs associated with the 
use of alvimopan following radical cystectomy within the 
randomised clinical trial. They concluded that alvimopan 
reduced the cost of hospitalisation through the reduction in 
length of stay and decreased the use of health care services 
relating to the management of post-operative ileus. Further 
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cost effectiveness modelling by Hilton et al. (8) states based 
on the average cost of alvimopan of $700 per patient, use 
of alvimopan can result in a cost benefit if it causes a risk 
reduction of POI of 44%, with an overall likelihood that 
use of alvimopan will result in cost savings in 74.2% of 
patients undergoing radical cystectomy. Presently, the cost 
of alvimopan still presents a barrier to its regular use. The 
cost of 15 doses of alvimopan is approximately 250 times 
the cost of metoclopramide when used as a dose of 10 mg 
four times a day intravenously.

The cost effectiveness was also considered in a 
retrospective review by Manger et al. (9), which demonstrated 
that the reduction in mean length of stay by 1.9 days which 
was associated with a reduction in cost of stay of 20% ($USD 
40,604 vs. $USD 32,442).

A retrospective review by Belle et al. (5) aimed to assess 
the rate of alvimopan use following radical cystectomy 
after its approval for this indication by the FDA in 2013. 
This review demonstrated a trend of increasing utilisation 
over time, with a baseline of 35.3% of patients receiving 
alvimopan in 2014, increasing to 59.8% if patients receiving 
alvimopan after radical cystectomy in 2016 across more 
than 200 academic hospitals in the USA included in this 
study. Consistent with other studies, Belle et al. confirmed a 
reduction in length of stay in patients receiving alvimopan 
with a reduction in the rates of any complications. In 
addition, mortality rates were not affected.

Currently in the USA, the approved use of alvimopan is 
in the immediate post-operative setting following partial 
bowel resection with a primary anastomosis, with a dosing 
schedule of 12 mg 30 minutes to 5 hours pre-operatively, 
with post-operative twice daily dosing until discharge or day 
7 post-procedure, to a maximum of 15 doses. At this time, 
alvimopan is only available through the Entereg Access 
Support and Education (E.A.S.E.) program to restrict its 
use to hospitals, due to the risk of myocardical infarction 
with prolonged use (10). The use of alvimopan elsewhere is 
limited by access.

Studies showing efficacy of alvimopan

Delaney et al. performed a pooled analysis of 3 randomised, 
double-blind, placebo-controlled, phase III, parallel-group, 
multicentre trials which investigated the safety and efficacy 
of alvimopan after bowel resection operations. They found 
significantly accelerated GI recovery in patients who 
received alvimopan compared to the placebo group (11).

Traut et al. analysed 39 RCTs, which included 15 

prokinetic agents of different drug classes and 10 
studies that involved comparisons of prokinetic agents. 
Commonly used drugs such as cholecystokinin-like drugs, 
erythromycin, vasopressin, propranolol had insufficient 
evidence to demonstrate benefit. However, 6 RCTs 
supported the use of alvimopan. This was published in the 
Cochrane database systematic review in 2008 (12).

Studies specifically looking at use following radical 
cystectomy include a systematic review and meta-analysis 
by Cui et al. (13), which included 1 randomised trial and 4 
case control studies, including a total of 613 patients, who 
underwent radical cystectomy of whom 294 (49%) were 
administered alvimopan. Meta-analysis revealed reduced 
time to toleration of liquid and solid foods, first bowel 
movement and length of stay in patients who had received 
alvimopan. As bladder cancer is common yet in many ways 
still an overlooked urological malignancy, improvements in 
outcomes have lagged behind other urological cancers such 
as prostate cancer (14). Further investigation into alvimopan 
use specifically following radical cystectomy for bladder 
cancer has the potential to improve outcomes in this patient 
group.

Furthermore, alvimopan is not as effective if it is 
used once ileus has developed, the FDA recommends 
commencing therapy in the preoperative setting. Other 
supportive measures such as optimisation of electrolytes, 
mobilisation, ambulation, early enteral feeds and laxatives 
should be continued.

Conclusions

Alvimopan can be used in the management of eligible 
patients following radical cystectomy in the USA through 
the access scheme. Alvimopan is increasingly being used 
to reduce morbidity, length of hospitalisation and costs 
associated with radical cystectomy. However, the expensive 
nature of the drug and the logistics involved in obtaining 
alvimopan for use currently prohibit clinicians from using 
it on a regular basis in the peri-operative setting. Early 
retrospective analysis has demonstrated that these effects 
are mirrored in the real-world use of alvimopan following 
radical cystectomy, however, larger prospective trials are 
needed to establish whether these effects hold up under 
more vigorous scrutiny.
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