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The Scottish Medicines Consortium (SMC) 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 2
nd

 resubmission 
 

bemiparin (Zibor) is accepted for use within NHS Scotland for the prevention of 
thromboembolic disease in patients undergoing orthopaedic surgery. 
 
Bemiparin was associated with a lower incidence of thromboembolic complications than 
unfractionated heparin and was non-inferior to another low molecular weight heparin. 
 

 
Overleaf is the detailed advice on this product.  

 
 
 

 
 

Chairman,  
Scottish Medicines Consortium 
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Indication  
Prevention of thromboembolic disease in patients undergoing orthopaedic surgery. 
 

Dosing information  
On the day of surgery, bemiparin 3,500 IU to be administered subcutaneously 2 hours before 
or 6 hours after surgery with 3,500 IU administered subcutaneously every 24 hours on 
subsequent days.  Treatment generally lasts for at least 7 to 10 days after surgery and until 
the risk of thromboembolic disease has decreased. 
 

Product availability date  
November 2003 
 

 

Summary of evidence on comparative efficacy 

 
Heparin binds to antithrombin (AT) and inhibits a number of clotting factors, including factors 
IIa (thrombin) and Xa.  Low molecular weight heparins (LMWH) are obtained by chemical 
depolymerisation and fractionation.  Amongst other differences, this increases their ability to 
inhibit Factor Xa but decreases their ability to bind to AT and inhibit IIa.  It is thought that a 
high Xa/IIa ratio may lead to greater antithrombotic activity without increasing the risk of 
bleeding.  Compared with other LMWH, bemiparin has a particularly high Xa/IIa ratio.  This 
also alters the pharmacokinetic profile, allowing less frequent dosing. 
 
At a dose of 3500 IU daily subcutaneously (sc), there have been two randomised double-
blind controlled trials, comparing pre- or post-operative initiation of bemiparin to 
unfractionated heparin (UFH) or enoxaparin sc initiated pre-operatively.   
 
The first study compared bemiparin 3500 IU sc daily to unfractionated heparin 5000 IU sc 

twice daily, both started two hours before elective total hip replacement in patients aged ≥40 
years, and continued over at least 8 days.  Entry criteria required that patients were 

expected to be hospitalised for 12±4 days. The primary end point of venous 
thromboembolism (VTE) was the combined incidence of deep vein thrombosis (DVT), as 
determined by mandatory bilateral elective venography performed on the post-operative day 

12±4, and/or symptomatic pulmonary embolism (PE) confirmed by ventilation-perfusion lung 
scanning. 
 
The study was conducted on an intention-to-treat basis (ITT) basis, and data for the primary 
analysis included all patients who received study medication less 39 patients who violated 
protocol because of discharge less than 8 days post-operatively, leaving n=259. The 
analysis for DVT included patients with an evaluable venogram (n=217).  There was a 
significantly lower incidence of VTE (9/125 [7.2%] versus 25/134 [19%]: odds ratio [OR] 3.0, 
95% confidence interval [CI] 1.3, 6.6; p=0.01) and of DVT (9/101 [8.9%] versus 24/116 
[21%]: OR 2.7, 95% CI 1.2, 6.0; p=0.03) with bemiparin than with UFH. 
 
The second double-blind study compared bemiparin (3,500 IU sc daily) starting 6 hours after 
surgery and enoxaparin (4000 IU [40mg] sc daily) starting 12 hours before surgery in 
patients undergoing elective knee replacement surgery.  
 

Consecutive eligible patients at 20 Spanish hospitals aged ≥18 years and scheduled to 

undergo primary total knee replacement (TKR) with an estimated hospital stay of 10±2 days 
were enrolled.   
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The primary efficacy endpoint, VTE, was a composite of the rate of total venographic DVT, 

symptomatic documented PE and deaths from all causes by day 10±2 post-operatively.  The 
primary efficacy analysis was performed on an ITT basis, including data on all patients who 
had received at least one dose of study medication, had undergone the appropriate surgery 
and had no major protocol violations.  The rates for this primary endpoint were analysed in a 
sequential scheme where, if non-inferiority could be demonstrated, a superiority test was 
performed.  The minimum clinically relevant difference as defined in the protocol was 20% 
reduction in incidence of VTE for bemiparin compared with enoxaparin.   
 
Eighty-seven percent of all randomised patients (333 of 381 patients) were evaluable for 
efficacy.  For the primary endpoint the rate of VTE was 32% (53/165) with bemiparin 
compared with 37% (62/168) with enoxaparin, and the absolute difference in risk was 4.8% 
in favour of bemiparin (95% CI: -15%, 5.6%, non-inferiority p = 0.02; superiority p = 0.36).  
 
Secondary end-points included an additional composite efficacy endpoint (proximal DVT plus 
symptomatic and well-documented non-fatal PE and/or VTE-related deaths), and individual 
components of these composite endpoints.  The incidence of the additional composite 
endpoint was 3/165 (1.8%) for bemiparin and 9/168 (5.4%) for enoxaparin, representing an 
absolute difference of -3.6% (95% CI -7.7%, 0.5%).  Bemiparin was non-inferior to 
enoxaparin for the additional composite endpoint and for total DVT.  There were no 
significant differences between treatments for any of the secondary endpoints. 
 
There were no VTE-related deaths prior to discharge from hospital in either of the studies. 
Results are summarised below. 
 
Table1. Efficacy of sc. bemiparin in the prevention of venous thromboembolism 

inhigh risk surgical patients. 
  n 

evaluable 
Patients 
with VTE 

(%) 

Patients with 
DVT (%) 

Patients 
with PE 

(%) 

VTE-
related 
deaths 

Total hip replacement 
 

      

BEM 3500 IU daily for 12 days 
 

2 hours 
before 
surgery 

125 9 (7.2)* 9/101 (8.9)** 1 (0.8) 0 

UFH 5000 IU twice daily for 12 
days 

2 hours 
before 
surgery 

134 25 (19)* 24/116 (21)** 2 (1.5) 0 

Total knee replacement 
 

      

BEM 3500 IU daily for 10 days 6 hours 
after 
surgery  

165 53 (32)~ 53 (32)� 0 0 

ENO 40mg (4000 IU) daily for 
10 days 

12 hours 
before 
surgery 

168 62 (37)~ 61 (36)� 2 (1.2) 0 

VTE= venous thromboembolism DVT= deep vein thrombosis PE= pulmonary embolism 
BEM= bemiparin UFH= unfractionated heparin ENO= enoxaparin.  All doses given sub-cutaneously 

• p (BEM versus UFH) = 0.01; ** p (BEM versus UFH) = 0.03; ~ Non-inferiority p (BEM versus ENO) = 
0.02; � Non-inferiority p (BEM versus ENO) = 0.028 
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Summary of evidence on comparative safety 

 
In prophylaxis of VTE in orthopaedic surgery, there were no significant differences between 
bemiparin and UFH or enoxaparin for the incidence of major bleeding or wound haematoma. 
The incidence of major bleeding was 5/149 (3.4%) for bemiparin and 6/149 (4.0%) for UFH 
in total hip replacement surgery, while it was 3/189 (1.6%) and 3/191 (1.6%) for bemiparin 
and enoxaparin respectively in total knee replacement. 
 

In total hip replacement, the incidence of wound haematoma was 8/149 (5.4%) for bemiparin 
and 7/149 (4.7%) for UFH, while in total knee replacement it was 36/189 (19%) for bemiparin 
and 42/191 (22%) for enoxaparin. 
 
There was one death during the treatment period in these two studies, occurring following 
gastric hemorrhage in total hip replacement in a patient who had received bemiparin.  The 
incidence of injection site complications was significantly lower in the bemiparin group 
undergoing total knee replacement than with enoxaparin (43/189 [23%] versus 61/191 
[32%), p<0.05) and was not reported in the other study. 
 

Summary of clinical effectiveness issues 

 
Bemiparin was associated with a significantly reduced rate of embolic complications 
compared to UFH in patients undergoing orthopaedic surgery.  It was as effective as 
enoxaparin in a comparative study of in-patients undergoing elective knee replacement 
surgery; there was no difference in the incidence of major bleeding or wound haematoma.  
Limited clinical data indicate that bemiparin is effective in DVT prevention when started six 
hours after hip replacement surgery.  The two studies assessed the rate of VTE 10 to 12 
days post-operatively and longer term outcome data are lacking, particularly in hip 
replacement surgery when thromboprophylaxis for 4 to 5 weeks is recommended.  There are 
currently no comparative data with other LMWHs, fondaparinux or the newer oral agents 
dabigatran and rivaroxaban. 
 
Bemiparin is currently the only available LMWH licensed for initiation post-operatively.  This 
may offer an advantage in some surgical circumstances.  Fondaparinux is also licensed for 
post-operative initiation. 
 

Summary of comparative health economic evidence  

 
The manufacturer presented a cost-minimisation analysis comparing bemiparin with 
enoxaparin for the prevention of thromboembolic disease in patients undergoing orthopaedic 
surgery.  The manufacturer stated a one year time horizon was used, however the difference 
between the treatment arms in terms of costs was only based on 7 days prophylaxis with 
post-discharge costs and outcomes assumed to be equivalent. The assumption of 
comparable efficacy was supported by a non-inferiority study comparing bemiparin and 
enoxaparin.  The analysis included possible treatment outcomes following major orthopaedic 
surgery based on the outcomes from the pivotal trial.  This included pulmonary embolism, 
DVT, major bleeding, minor bleeding and thrombocytopenia.  The manufacturer estimated 
that bemiparin would be associated with savings of £107 per patient based on reduced drug 
costs and reduced hospital and treatment costs due to numerically lower adverse outcomes 
observed in the pivotal trial.  Based on drug costs alone, the manufacturer estimated savings 
of £9 per patient could be made due to the lower price of bemiparin.  
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Some limitations were noted: 
 

• The inclusion of savings from reduced hospital and treatment costs due to non-
significant differences in event rates was not appropriate given the assumption of 
equivalent efficacy which forms the basis of the cost-minimisation analysis. 

• Responses from experts indicated that LMWHs may be replaced by new oral drugs, such 
as dabigatran and rivaroxaban which were accepted for use by SMC in 2008. However, 
there is still some use of LMWH with some experts indicating it is still their drug of choice 
but also acknowledging that practice may change in the near future. 

 
The inclusion of savings due to non-significant differences in event rates was not 
appropriate.  However, when these savings were removed bemiparin was still associated 
with savings due to a lower drug acquisition cost.  As such, the economic case has been 
demonstrated. 
 

Summary of patient and public involvement 

 
A Patient Interest Group Submission was not made. 
 

Additional information: guidelines and protocols 

 
In October 2002, the Scottish Intercollegiate Guidelines Network published guideline number 
62, Prophylaxis of venous thromboembolism. Patients undergoing total hip or knee 
replacement or other elective major orthopaedic surgery should be considered for 
mechanical prophylaxis, aspirin, unfractionated heparin, low molecular weight heparin 
(LMWH) or warfarin. A consultation on a proposed review was published in 2005. 
Respondents agreed that some recommendations will change in the light of the new 
evidence and selected elements of the guideline should be reviewed. A reviewed and 
expanded guideline, venous thromboembolism and antithrombotic therapy, is expected to be 
published in summer, 2010. 
 
In April 2007, the National Institute for Health and Clinical Excellence published Clinical 
Guideline number 46, Venous thromboembolism: reducing the risk of venous 
thromboembolism (deep vein thrombosis and pulmonary embolism) in inpatients undergoing 
surgery. This guideline recommends mechanical prophylaxis in combination with either 
LMWH or fondaparinux. A new clinical guideline, reducing the risk of venous 
thromboembolism (deep vein thrombosis and pulmonary embolism) in patients admitted to 
hospital is currently in progress that will update and replace Clinical Guideline 46. This is 
expected to be published in January 2010.  
 

Additional information: comparators  

 
LMWH, fondaparinux, dabigatran and rivaroxaban, mechanical compression hosiery and 
foot pumps.  Aspirin is also used but is no longer recommended. 
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Cost of relevant comparators 

 

Drug Dose regimen Cost per 7 days 

post-operatively (£) 
 

Bemiparin 3,500 IU sc 2 hours before or 6 hours after 
surgery then daily  

22 

Fondaparinux 2.5mg sc 6 hours after surgery then daily 51 

Rivaroxaban 10mg orally once daily 36 

Dabigatran 110mg orally on day one then 220mg once daily 32 

Enoxaparin 40mg sc 12 hours before surgery then daily  32 

Tinzaparin 4,500IU sc 2 hours before surgery then once 
daily or 50 IU/kg sc started 2 hours before 

surgery then once daily 

29 

Dalteparin 2,500 IU sc 1 to 2 hours before surgery then 8 
to 12 hours later then 5,000 IU sc daily or 

5,000IU sc evening before surgery then 5000 IU 
sc daily  

21 to 23 

Doses are for general comparison and do not imply therapeutic equivalence. The prices given are for a 
peri-operative dose(s) and seven days' post-operative treatment with the recommended dose of low 
molecular weight heparins licensed for this indication.  In practice, doses may be adjusted in the light of 
monitoring and response, and duration will vary according to patient factors and response. 
 
Costs from eVadis on 26 August 2009 except for bemiparin, fondaparinux, which are from MIMS 
August 2009.  Contract prices apply that may significantly reduce hospital acquisition costs. 

 

Additional information: budget impact  

 
The manufacturer estimated net savings of £26k in year 1 rising to £332k in year 5.  These 
figures include savings from reduced drug costs and reduced costs of treating adverse 
events and prophylaxis failures.  The estimated savings assume that all patients undergoing 
major orthopaedic surgery receive treatment with a LMWH while in hospital.  However, this 
assumption does not reflect current practice in Scotland.  Based on drug costs of prophylaxis 
alone, the manufacturer estimated savings of £2k in year 1 and £28k in year 5.  The gross 
drug budget impact of bemiparin was estimated to be £5k in year 1 rising to £60k in year 5.   
249 patients were assumed to be treated with bemiparin in year 1 based on a market share 
of 2%, and 3,118 patients in year 5 based on a market share of 25%.  
 
Note these estimates do not take account of contract prices that may be in place for existing 
treatments therefore there may be a net increase in the medicines budget rather than the 
predicted savings. 
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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 October 2009. 
 

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. 
 
Kakkar VV, Howes J, Sharma V, Kadziola Z. A comparative, double blind, randomized trial of 
a new second generation LMWH (Bemiparin) and UFH in the prevention of post-operative 
venous thromboembolism. The Bemiparin Assessment Group. Thromb Haemost. 2000; 
83:523-9. 
 
Navarro-Quilis A, Castellet E, Rocha E, Paz-Jiménez J, Planès A. Efficacy and safety of 
Bemiparin compared with Enoxaparin in the prevention of venous thromboembolism after 
total knee arthroplasty. A randomized double-blind clinical trial. J Thromb Haemost. 2003; 
1:425-32. 
 


