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Scottish Medicines Consortium  
 
 
 
 
ertapenem, 1g vial of powder for solution for intravenous infusion  
(Invanz)                                                                                 No. (335/06) 
Merck Sharp & Dohme Ltd 
 
 
8 December 2006 
 
The Scottish Medicines Consortium (SMC) has completed its assessment of the above 
product and advises the 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 for intravenous infusion (Invanz®) is accepted for restricted use within NHS 
Scotland for the treatment of diabetic foot infections of the skin and soft tissue when caused 
by bacteria known or very likely to be susceptible to ertapenem and where broad spectrum 
parenteral therapy is appropriate. It is restricted to use by specialists managing diabetic foot 
infection or on the advice of a microbiologist.  
 
Ertapenem showed non-inferiority to a penicillin/beta-lactamase inhibitor combination in the 
pivotal trial. Although ertapenem has a greater acquisition cost than some treatment options, 
its once-daily dosing regimen may allow changes in service delivery that have individual 
patient or organisational benefits. Efficacy of ertapenem in the treatment of diabetic foot 
infection with concurrent osteomyelitis has not been established. 
 
 
Overleaf is the detailed advice on this product.  
 
 
 
 
 
 
Chairman 
Scottish Medicines Consortium 
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Indication  
Treatment of diabetic foot infections of the skin and soft tissue when caused by bacteria 
known or very likely to be susceptible to ertapenem and when parenteral therapy is required. 
 
Dosing information  
1g to be given by intravenous infusion over 30 minutes daily. The usual duration of therapy is 
3 to 14 days. 
 
Date of licensing or licence status on date of review 
26 January 2006 
 
Product availability date  
26 January 2006 for this indication. 
 
 

Summary of evidence on comparative efficacy 
 
Ertapenem is a long-acting, parenteral carbapenem that is structurally related to beta-lactam 
antibiotics and has bactericidal activity against a wide range of gram-positive and gram-
negative aerobic and anaerobic bacteria.  
 
A prospective, randomised, multi-centre, double-blind, study was conducted in 586 patients 
in 89 centres in the USA to evaluate the safety, tolerability and efficacy of ertapenem versus 
piperacillin/tazobactam, (an amino-penicillin/beta-lactamase inhibitor combination agent with 
a slightly wider antibacterial range than ertapenem), in the treatment of diabetic foot 
infections (DFI) in adults.  
 
Patients with a clinically or bacteriologically documented DFI of the skin and soft tissue not 
extending past the knee and likely to require 5 to 28 days of parenteral antibiotic therapy 
were randomised (1:1) to receive 5 to 28 days of intravenous ertapenem 1g once daily (with 
3 additional placebo doses) or piperacillin/tazobactam 3.375g four times daily. After 5 days 
and according to pre-specified criteria, they could switch to oral co-amoxiclav 875/125 every 
12 hours. (Other oral switch agents were permitted if baseline pathogens demonstrated 
resistance to co-amoxiclav or if the patient was intolerant of it). Open label vancomycin was 
permitted for treatment of enterococcus or methicillin-resistant Staphylococcus aureus 
(MRSA) according to the usual practice of the investigator, however these patients were only 
included in analyses if at least one vancomycin-resistant pathogen was also isolated on 
culture. 
 
The primary outcome measure was the proportion of clinically evaluable patients with a 
favourable clinical response i.e. cure or improvement, adjusted for baseline severity, at 
discontinuation of intravenous therapy (DCIV). This corresponded to complete resolution of 
fever, purulence, lymphangitis and improvement in most of the remaining signs and 
symptoms of infection and represented having met the criteria either for a switch to oral 
therapy or for no longer requiring antibacterial therapy. Secondary outcomes included the 
proportion of patients with a favourable clinical response, i.e. cure, at the 10 day follow up 
antibiotic assessment (FUA). 
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The efficacy variables were analysed using both evaluable patients only (primary analysis) 
and a modified-intention to treat (MITT) approach. Cure or improvement rates at DCIV were: 
213/226 (94%) in the ertapenem group and 202/219 (92%) in the piperacillin/tazobactam 
group.  In the MITT analysis the cure or improvement rates were: 213/289 (74%) in the 
ertapenem group and 202/285 (71%) in the piperacillin/tazobactam group.  
 
For clinically evaluable patients, the cure rate, adjusted for baseline severity at FUA was 
180/206 (87%) in the ertapenem group and 162/196 (83%) in the piperacillin/tazobactam 
group.    The MITT analysis results at FUA were 180/289 (62%) in the ertapenem group and 
162/285 (57%) in the piperacillin/tazobactam group. 
 
There were no significant differences between the treatment groups in any of these analyses. 
 

Summary of evidence on comparative safety 
 
No new safety concerns were identified for ertapenem. There were no significant differences 
between treatment groups in drug-related adverse events; 44/289 (15%) for ertapenem and 
57/287 (20%) for piperacillin/tazobactam. 
 

Summary of clinical effectiveness issues 
 
Efficacy of ertapenem in the treatment of DFI with concurrent osteomyelitis has not been 
established therefore this would have to be considered before initiating treatment. The pivotal 
study also excluded patients with severely impaired perfusion of the affected limb. Both of 
these conditions are common in those with DFI. 
 
The pivotal trial population included patients with a relatively superficial infected wound .  It is 
not clear that all study participants would have been eligible for broad spectrum intravenous 
antibiotics according to recognised guidelines. 
 
The Summary of Product Characteristics for ertapenem states that the prevalence of 
acquired resistance may vary geographically and with time for selected species and local 
information on resistance is desirable, particularly when treating severe infections. Localised 
clusters of infections due to carbapenem-resistant organisms have been reported in the 
European Union.  As the pivotal trial was conducted in the USA, this may affect the 
generalisability of the results to the Scottish population.  
 
The EPAR notes that, although the trial dose regimen of the comparator 
piperacillin/tazobactam (3.375mg four times daily) delivers the same total daily dose of each 
component as the UK dose (4.5g three times daily), the plasma profiles are inevitably 
different. It is not known if this would affect the relative efficacy of these two treatments. 
  

Summary of comparative health economic evidence 
 
The manufacturer provided a cost-minimisation analysis comparing the use of ertapenem to 
piperacillin/tazobactam over an 11.2 day IV treatment duration.  The base case analysis 
used the dosing regimen of piperacillin/tazobactam from the clinical trial (3.375g, four times 
daily dosing) but the Scottish dosing regimen of 4.5g three times daily was also presented in 
the analysis. The source of drug costs was appropriate and drug administration costs were 
taken from a published time-and-motion study on the administration of IV antibiotics.  Cost- 
minimisation analysis was a valid choice of methodology. 
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The results showed that ertapenem was cost-saving compared to piperacillin/tazobactam 
assuming the length of IV treatment was 11.2 days for each dosing regimen. The saving was 
£297.36 per patient if piperacillin/tazobactam was used four times daily (3.375g per dose) or 
£254.02 if used three times daily (4.5g per dose).  Ertapenem was cheaper both in terms of 
the drug acquisition cost and the drug administration cost.  Sensitivity analysis was provided 
to show that ertapenem would also be preferred to some other, but not all, commonly used 
IV antibiotic regimens if an assumption of equivalent efficacy was used. 
 

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

Additional information: guidelines and protocols 
 
The Scottish Intercollegiate Guidelines Network (SIGN) Guideline 55: The Management of 
Diabetes, published November 2001, prior to the launch of this indication for ertapenem, 
states that no single broad spectrum antibiotic regimen has been shown to be more effective 
over another in the treatment of diabetic foot ulcers. There is no evidence for the optimal 
duration or route of antibiotic treatment of diabetic foot ulcers. 
 
The National Institute for Health and Clinical Excellence (NICE) Clinical Guideline – Type 2 
Diabetes – foot care, published in January 2004, recommends that patients with non-healing 
or progressive ulcers with clinical signs of active infection (redness, pain, swelling or 
discharge) should receive intensive, systemic antibiotic therapy.  It states that there is 
inadequate evidence to address the relative effectiveness of different antibiotic regimens for 
treating serious diabetic foot infections (spreading cellulitis and osteomyelitis). It also states 
that there is inadequate evidence to demonstrate whether antibiotics are more effective than 
placebo and standard wound care in healing superficial or skin-deep ulcers.   
 

Additional information: comparators 
 
Ertapenem is the only drug licensed specifically for diabetic foot infection, (excluding 
osteomyelitis). 
 
Quadruple therapy using amoxicillin, flucloxacillin, metronidazole and ceftazidime has been 
advised in recent UK publications, with erythromycin replacing amoxicillin and flucloxacillin in 
penicillin allergic patients for the treatment of DFI, including concurrent osteomyelitis. 
 
Other potential comparators include piperacillin/tazobactam, other carbapenems and 
cephalosporins licensed for the treatment of skin and soft tissue infections. 
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Additional information: costs 
Product Regimen Cost per 5-14- 

day course (£) 
ertapenem 1g once daily 159-443
imipenem/cilastatin 500mg three to four times daily 180-672
piperacillin/tazobactam 4.5g three times daily 237-663
*amoxicillin plus 
flucloxacillin plus  
metronidazole plus 
ceftazidime 

500mg three times daily 
500mg four times daily 
500mg three times daily 
1g three times daily 

228-639

meropenem 500mg three times daily 215-601
co-amoxiclav 1.2g three to four times daily 39-147
ceftriaxone 1g daily 50-139
Costs accessed from eVadis drug dictionary on 4th October 2006 and based on a 5-14 day course.  
All drugs are given intravenously. *replacing penicillin and flucloxacillin with erythromycin 500mg 
four times daily in the combination regimen would increase the cost of a course by £138-387. 
 

Additional information: budget impact 
 
The manufacturer estimates that there will be net savings to the NHS in Scotland of £24k in 
2007 rising to £107k in year 2011 compared to the use of piperacillin/tazobactam (3.75g four 
times daily). These estimates include the drug costs and the costs associated with the 
administration of IV antibiotics.  The estimates assume 82 patients in 2007 and 361 patients 
by 2011 and a market share of 15% in 2007 rising to 55% in 2011.  SMC experts indicate 
that these figures may overestimate the likely market penetration. 
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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 
16 November 2006. 
 
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 reference was supplied with the submission.   
 

1) Lipsky BA et al.  Ertapenem versus piperacillin/tazobactam for diabetic foot infections 
(SIDESTEP): prospective, randomised, controlled, double-blinded, multicentre trial. 

     The Lancet 2005 366 1695-1703. 


