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•	 Venous thromboembolism (VTE) is a cardiovascular condition associated with significant morbimortality, complicating the 
course of hospitalized patients, increasing length of stay and leading to serious complications, including increased mortality, as 
documented in Colombia and other countries.1

•	 The pharmacological prophylaxis for VTE is recommended in patients undergoing total hip replacement (THR) or total knee 
replacement (TKR)2,3. These patients have higher risk compared with medically ill patients.4

•	 An observational study carried out in Colombia concluded that the prescription of thromboprophylaxis in surgical patients 
does not fully adhere to the recommendations of international guidelines, as only 40% of the prescribed schemes were 
pharmacological, with Enoxaparin being the preferred option.5

•	 New oral anticoagulants (rivaroxaban, apixaban and dabigatran) showed to be as effective as low molecular weight heparins6, 
and have certain practical advantages over these kind of treatments for the prevention of VTE.7

To evaluate the cost-effectiveness of apixaban 2,5 mg twice a day compared with a daily dose of enoxaparin 40 mg, dabigatran 220 mg 
and rivaroxaban 10 mg as preventive therapy for venous thromboembolism in patients after a total THR or TKR surgery in Colombia.

•	 Apixaban was found to be a cost-effective treatment compared with enoxaparin 
and dabigatran for VTE prevention after TKR and THR and had the highest 
likelihood to be cost effective in thresholds above USD$ 30.000. 

•	 There were fewer bleeding events with apixaban therapy compared with all comparators, and VTEs, recurrent VTEs, and post-
thrombotic syndrome events were fewer with rivaroxaban. 

Table 4. Events per 1.000 patients

Apixaban Enoxaparin 40 mg Rivaroxaban Dabigatran

Short Term

Total VTE 54 96 43 90

Symptomatic VTE 2,7 4,7 2,1 4,5

Asymptomatic DVT 50,0 88,2 39,7 83,4

PE 1,5 2,7 1,2 2,6

Total Bleeds 70 80 81 81

ICH 0,0 0,0 0,0 0,0

Major 5,3 6,0 6,1 6,1

NMCR 23,9 27,2 27,8 27,6

Minor 40,9 46,6 47,5 47,2

Death (VTE or Bleed) 2,4 4,2 1,9 4,0

Long Term 

Repeat VTE 15,7 27,7 12,5 26,2

PTS 14,5 25,6 11,5 24,2

•	 In the base case analysis, apixaban was estimated to be a dominant strategy compared with enoxaparin and dabigatran. 
Compared with rivaroxaban, it generated slightly lower Quality Adjusted Life Years (QALYs) and lower costs with an ICER of 
USD$ 17.034. 

Table 5. Base Case Results

TKR THR Total

Treatments Cost QALY Cost QALY Cost QALY

Apixaban $ 501 2,9676 $ 941 3,0123 $ 681 2,9859

Enoxaparin 40 mg $ 632 2,9588 $ 1.113 3,0082 $ 830 2,9791

Rivaroxaban $ 441 2,9706 $ 785 3,0126 $ 582 2,9878

Dabigatran $ 477 2,9597 $ 760 3,0090 $ 593 2,9799

•	 The probabilistic sensitivity analyses showed that apixaban was more likely to be cost-effective than enoxaparin, dabigatran 
and rivaroxaban for the willingness to pay (WTP) thresholds less than USD$ 30.000. At a WTP threshold of 1 GDP per capita, 
likelihood to be cost effective was 97% for apixaban; 3% for rivaroxaban.

Figure 2. Cost-Effectiveness Acceptability Curve
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•	 A decision-tree was used to model acute events until 90 days after surgery (prophylaxis and post-prophylaxis period) followed by a 
Markov model capturing VTE events, bleedings, long-term complications of VTE and recurrent VTE events for 5 years. This model 
was adopted from published studies7–9.The model captures the relevant events, costs and outcomes of studied treatments.10
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Figure 1. Model Structure

•	 The model considered a cohort of 1.000 patients undergoing elective TKR or THR, considered that 41% of the patients were THR 
and 59% TKR11. For the long-term events (Markov model) an annual rate of 5% was used to discount both cost and health outcomes.

•	 Mortality was modeled based on age and sex-based Colombian life tables12. Based on previous studies, the range of age of the 
cohort in the simulation was between 62 and 67 years, depending of gender and type of surgery.11

•	 The efficacy and safety in the prevention of VTE for apixaban and other treatments (Table 1) was estimated based on the results 
of the mixed treatment comparison with enoxaparin 40 mg as a reference and the clinical trials in 15 studies (7 studies for THR 
and 8 studies for TKR)11

Table 1. Efficacy parametres

THR TKR

Parameter Treatment Model Value
95% CI 

Upper Bound
95% CI 

Lower Bound
Model Value

95% CI 
Upper Bound

95% CI 
Lower Bound

Total VTE and all-
cause deaths

Apixaban 0,36 0,55 0,23 0,61 0,73 0,5

Rivaroxaban 0,31 0,52 0,18 0,48 0,63 0,38

Dabigatran 0,88 1,12 0,69 0,96 1,14 0,8

Bleeds

Apixaban 0,93 1,08 0,81 0,83 1,06 0,64

Rivaroxaban 1,02 1,29 0,81 1,02 1,44 0,76

Dabigatran 1,07 1,29 0,86 0,96 1,22 0,76

•	 The costs (Table 2) were estimated following the methodology recommended by the Colombian Health Technology Assessment 
Institute (IETS, Spanish abbreviation)13. The drug costs were obtained from 2017 Price of Medications Information System 
(SISMED, Spanish abbreviation) report14. Resource used was estimated by an expert and cost inputs were from standard 
Colombian tariff manuals15,16. The used exchanged rate was COP$ 3.095 per USD$ 1.17 The median durations for all therapy in 
THR and TKR patients were 35 and 14 days respectively.

Table 2. Total treatment costs

Treatment THR TKR

Apixaban $ 715,23 $ 286,09

Enoxaparin 40 mg $ 845,92 $ 338,37

Rivaroxaban $ 525,05 $ 172,00

Dabigatran $ 478,63 $ 191,45

•	 The analysis was conducted from the government-payer perspective over 5 year time horizon. Accordingly, only direct medical 
costs incurred upon model acute events and long-term events were included. Using the cost-effectiveness threshold of 1 Gross 
Domestic Product (GDP) per capita: USD$ 6.031 in Colombia, 2017.

•	 The included costs considers following clinical event: (i) Prophylaxis and Post-Prophylaxis phases: Deep vein thrombosis (DVT), 
pulmonary embolism (PE), bleeds (intracranial, mayor, non-major clinically relevant bleed and minor); (ii) Markov model: long-
term maintenance of post-thrombotic syndrome (PTS) and caring for and treating disabled patient. 

Table 3.Cost per event

THR TKR

Symptomatic VTE

PE $ 7.127 $ 6.934

Distal DVT $ 3.478 $ 3.283

Proximal DVT $ 3.478 $ 3.284

Adverse event

Intracranial hemorrhage $ 7.268 $ 6.986

Major bleeds $ 7.268 $ 6.986

NMCR bleeds $ 4.901 $ 4.619

Minor bleeds $ 329 $ 329
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THR/TKR

Long Term Events 

PE $ 5.113

DVT $ 639

Mild/moderate PTS Y1 $ 746

Mild/moderate PTS Y2+ $ 581

Severe PTS Y1 $ 1.125

Severe PTS Y2+ $ 746

Caring for and treating disabled patients $ 395

•	 Probabilistic sensitivity analysis was conducted using gamma distribution for costs, and uniform or normal distributions for 
clinical outcomes.


