
Scottish Medicines Consortium  
 
 
 
ertapenem, 1g vial of powder for concentrate for solution 
for intravenous infusion (Invanz®)                      No. (404/07) 
Merck, Sharp & Dohme Limited  
 
 
7 September 2007 
 
The Scottish Medicines Consortium has completed its assessment of the above product and 
advises NHS Boards and Area Drug and Therapeutic Committees (ADTCs) on its use in 
NHS Scotland. The advice is summarised as follows: 
 
ADVICE: following a full submission  
 
ertapenem (Invanz®) is accepted for restricted use within NHS Scotland for the prophylaxis 
of surgical site infection following elective colorectal surgery in adults. 
 
It is effective in reducing the incidence of surgical site infection, although there are currently 
no comparisons with regimens used in Scotland. It is restricted to use in line with local 
antimicrobial policies and Microbiologist advice.  
 
 
Overleaf is the detailed advice on this product.  
 
 
 
 
 
 
 
Chairman,  
Scottish Medicines Consortium 
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Indication  
Ertapenem is indicated in adults for the prophylaxis of surgical site infection following elective 
colorectal surgery. 
 
Dosing information  
To prevent surgical site infections, the recommended dosage is 1g administered as a single 
intravenous dose to be completed within 1 hour prior to the surgical incision. 
 
Product availability date  
13 September 2006 
 
 

Summary of evidence on comparative efficacy 
 
Antibiotic prophylaxis is routinely administered before elective colorectal surgery in order to 
prevent postoperative infections, including surgical site infections (SSI) and remote site 
infections. An infecting pathogen may emanate from the external environment, e.g. skin flora, 
or from the patient’s intestinal tract, so the antibiotic agent used needs to have a broad 
spectrum of cover. 
 
Ertapenem is a synthetic, long-acting, parenteral, 1β-methylcarbapenem that is structurally 
related to β-lactam antibiotics. It has bactericidal activity against a wide range of gram-
positive and gram-negative aerobic and anaerobic bacteria, resulting from inhibition of cell 
wall synthesis. 
 
In the indication under review, it has been studied in one randomised, double-blind non-
inferiority trial designed to investigate the efficacy and safety of prophylactic use of single 
dose ertapenem versus single dose cefotetan in patients undergoing elective colorectal 
surgery. It should be noted that cefotetan is a broad spectrum cephalosporin with activity 
against aerobes and anaerobes which, until recently, was commonly used for this purpose in 
some European countries and in the USA. 
 
Patients over the age of 18, who had sufficient time for bowel preparation (sodium phosphate 
or polyethylene glycol), were randomly assigned in a 1:1 ratio to the study groups and were 
given either a single dose of 1g ertapenem or 2g cefotetan, infused over a 30 minute period 
within 60 minutes before the initial surgical incision was made. Patients were stratified 
according to whether the surgery was to include a resection of any portion of the rectum. The 
primary efficacy endpoint was the proportion of patients that could be clinically evaluated and 
for whom prophylaxis was successful at the 4 week follow-up assessment.  Success was 
defined as no signs and symptoms of infection at the surgical site and no further need for 
antimicrobial therapy or surgery. This was assessed in a per protocol population and the 
non-inferiority margin was set at 10%. 
 
1002 patients were randomised and 672 included in the per protocol analysis (338 given 
ertapenem and 334 cefotetan). After adjustment for strata, overall failure rates were 28% in 
the ertapenem group and 43% in the cefotetan group (absolute difference -15%; 95% 
confidence interval (CI), -22 to -7.5). This fulfils the statistical criteria for non-inferiority, and 
an analysis which was not pre-planned showed superiority of ertapenem.  The most common 
reason for failure in both groups was surgical site infection: 18% of patients in the ertapenem 
group compared to 31% in the cefotetan group (a risk difference of -13% (95% CI -20 to -
6.5). 
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The association between the favourable clinical response and each of a variety of risk factors 
was assessed using a univariate model. The most significant factors included treatment, 
occurrence of perforation/spillage, baseline albumin, body mass index, obesity and duration 
of surgery.   
 
In general, the pathogens identified were similar across the treatment groups. A higher 
percentage of pathogens that were isolated and tested in the cefotetan group were resistant 
to cefotetan, as compared with the percentage of pathogens in the ertapenem treatment 
group that were resistant to ertapenem (67% versus 16%). 
 

Summary of evidence on comparative safety 
 
None of the safety end points differed significantly between the two study groups. 357 
patients (75%) in the ertapenem group had one or more adverse event compared to 381 
(80%) in the cefotetan group. 98 patients (21%) in the ertapenem group had a serious 
adverse event compared to 121 (25%) in the cefotetan group. However, there were only 31 
(6.5%) patients in the ertapenem group with an adverse event thought to be drug-related 
compared to 33 (6.9%) in the cefotetan group and 3 patients (0.6%) in the ertapenem group 
with a serious drug-related adverse event compared to 3 (0.6%) in the cefotetan group.  
These consisted of sinus bradycardia (1 patient) and Clostridium difficile colitis (2 patients) in 
the ertapenem group and wound infection for all 3 in the cefotetan group. Although not 
statistically significant, the increased number of Clostridium difficile infections with ertapenem 
may give cause for concern. 
 
No deaths that occurred were thought to be related to study drugs. Only one patient 
discontinued therapy (due to hypersensitivity); this was a patient in the cefotetan group. 
However, as this was a single dose study discontinuations would have had to have occurred 
during the infusion. 
 

Summary of clinical effectiveness issues 
 
Cefotetan is not used in Scotland for antibiotic prophylaxis and therefore not an appropriate 
comparator. Although indirect evidence is cited that cefotetan is similarly efficacious to 
cefuroxime and metronidazole there are concerns with this comparison, including small 
patient numbers and a more intensive dosing schedule of cefotetan than was used in 
comparison with ertapenem. No direct comparison has been made with regimens used in 
routine clinical practice in Scotland. 
 
The advantages of a long-acting prophylactic agent are unclear. The manufacturer proposed 
advantages for the use of a single agent, as opposed to 2 antibiotics, with regard to 
preparation time and administration issues; these are not so significant if it is accepted that 
cefuroxime and metronidazole are frequently co-administered. 
 
Clinical experts raised concerns about the routine use of ertapenem for prophylaxis in 
colorectal surgery as it has a broader antimicrobial spectrum than current regimens there is 
potential for the development of pathogens resistant to carbapenem antibiotics. 
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Summary of comparative health economic evidence 
 
The manufacturer submitted a simple cost analysis comparing ertanapem with current 
practice (cefuroxime + metronidazole). Based on market research with surgeons and 
microbiologists conducted by the manufacturer, and published evidence, it was assumed that 
two doses of each of cefuroxime and metronidazole would be administered at the time of 
receving anaesthesia and post surgery, compared to a single dose of ertanapem. Superior 
efficacy was assumed for ertanapem versus cefuroxime/metronidazole based on an indirect 
comparison. No studies were available comparing ertapenem with cefuroxime/metronidazole. 
From the PREVENT trial a 9.1% absolute reduction in surgical site infections (SSIs) for 
ertapenem versus cefotetan was identified (modified intention to treat population), compared 
to results from the only published study identified following a systematic search comparing 
cefuroxime/metronidazole with cefotetan which found similar efficacy. From this, it was 
assumed that ertanapem would have the same superior efficacy advantage v 
cefuroxime/metronidazole as it had versus cefotetan.  
 
Applying these assumptions a saving of £204 per colorectal procedure was estimated. The 
primary concern was the lack of comparability between the two studies included in the 
indirect comparison, with differences in doses used and the timing of doses for 
cefuroxime/metronidazole and cefotetan. This meant it was difficult to reach firm conclusions 
on the relative efficacy of ertapenem versus cefuroxime/metronidazole. A further area of 
uncertainty was the number of doses of cefuroxime/metronidazole used in the economic 
model. SIGN 45 guidelines specify that one dose is all that is likely to be required for 
antibiotic prophylaxis, whereas the economic analysis assumed two doses. In sensitivity 
analyses the manufacturer examined assumptions of equal efficacy and one dose of 
cefuroxime/metronidazole, this producing a small positive cost for ertapenem.  
 

Summary of patient and public involvement 
 
A Patient Interest Group Submission was not made. 
 

Additional information: guidelines and protocols 
 
SIGN 45 (July 2000): Antibiotic prophylaxis in surgery 
Antibiotic prophylaxis is highly recommended for colorectal surgery; specific drugs are not 
detailed. This guideline is under review; planned publication in spring 2008. 
 

Additional information: comparators  
 
Combinations of cefuroxime and metronidazole, cefotaxime and metronidazole and co-
amoxiclav will be used for comparison purposes. 
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Cost of relevant comparators 
 

Drug Dose regimen Cost per course (£) 
ertapenem  1g intravenous infusion 32
cefotaxime + 
metronidazole * 

cefotaxime 1 – 2g + metronidazole 500mg 
intravenous infusion 

8-12

cefuroxime + 
metronidazole ** 

cefuroxime 1.5g + metronidazole 500mg 
intravenous infusion 

8

co-amoxiclav * 1.2g intravenous infusion 3
Doses are for general comparison and do not imply therapeutic equivalence. Costs from eVadis on 3rd 
July 2007. Metronidazole costs from BNF number 53, March 2007. 
Costs are for one dose only, though for those marked * or **, up to 3 more doses are sometimes given 
(for ** the repeat doses would be 750mg cefuroxime). 
 

Additional information: budget impact 
 
The manufacturer estimated a budget impact of ertapenem of £34k in 2007 rising to  £103k 
in 2011. Net budget impact taking into account savings from reduced use of 
cefuroxime/metronidazole was estimated at net savings of £9k and £26k in 2007 and 2011 
respectively. This was based on uptake rate for ertapenem of 10% in 2007 and 5% 
increments to 30% by 2011 from an estimated 6,572 colorectal procedures requiring 
antibiotic prophylaxis per annum. Further cost savings were estimated from reduction in 
treating surgical site infections. 
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Advice context: 
 

No part of this advice may be used without the whole of the advice being quoted in full.  
 

This advice represents the view of the Scottish Medicines Consortium and was arrived at 
after careful consideration and evaluation of the available evidence. It is provided to inform 
the considerations of Area Drug & Therapeutics Committees and NHS Boards in Scotland in 
determining medicines for local use or local formulary inclusion. This advice does not 
override the individual responsibility of health professionals to make decisions in the exercise 
of their clinical judgement in the circumstances of the individual patient, in consultation with 
the patient and/or guardian or carer. 

 
This assessment is based on data submitted by the applicant company up to and including 
17 August 2007. 
 
Drug prices are those available at the time the papers were issued to SMC for consideration. 
These have been confirmed from the eVadis drug database.    
 
The undernoted references were supplied with the submission.  The reference, shaded grey, 
is additional to information supplied with the submission. 
 
1. Itani KMF et al. Ertapenem versus cefotetan prophylaxis in elective colorectal surgery 

(PREVENT).  N Engl J Med. 2006 Dec 21;355(25):2640-51. 
 
2.   European Medicines Agency (EMEA). European public assessment report (EPAR) for 

ertapenem.  www.emea.eu.int 
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