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Abstract 

Background 

Venous thromboembolism (VTE) is a potentially fatal complication of orthopedic surgery, and 

until recently, few antithrombotic compounds were available for postoperative 

thromboprophylaxis. The introduction of the non–vitamin K antagonists oral anticoagulants 

(NOAC), including apixaban, has extended the therapeutic armamentarium in this field. 

Therefore, estimation of NOAC net clinical benefit in comparison with the established 

treatment is needed to inform clinical decision making. 

 

Objectives 

Systematic review to assess the efficacy and safety of apixaban 2.5 mg twice a day versus low-

molecular-weight heparins (LMWH) for thromboprophylaxis in patients undergoing knee or hip 

replacement. 

 

Data sources 

MEDLINE, Embase, and CENTRAL were searched from inception to September 2016, other 

systematic reviews, reference lists, and experts were consulted. 

 

Study eligibility criteria, participants, and intervention 

All major orthopedic surgery randomized controlled trials comparing apixaban 2.5 mg twice 

daily with LMWH, reporting thrombotic and bleeding events. 

 

Data extraction 

Two independent reviewers, using a predetermined form. 

 

Study appraisal and synthesis methods 

The Cochrane tool to assess risk bias was used by two independent authors. RevMan software 

was used to estimate pooled risk ratio (RR) and 95% confidence intervals (95% CI) using 

random-effects meta-analysis. Trial sequential analysis (TSA) was performed in statistical 

significant results to evaluate whether cumulative sample size was powered for the obtained 

effect. Overall confidence in cumulative evidence was assessed using the Grading of 

Recommendations Assessment, Development, and Evaluation (GRADE) Working Group 

methodology. 

 



Results 

Four studies comparing apixaban 2.5 mg twice daily with LMWH were included, with a total of 

11.828 patients (55% undergoing knee and 45% hip replacement). The overall risk of bias 

across studies was low. In comparison with LMWH (all regimens), apixaban showed a 

significantly lower risk of VTE events and overall mortality combined (RR: 0.63, 95% CI: 0.42-

0.95, I2 = 84%, n = 8346), but not of major VTE events (RR: 0.62, 95% CI: 0.32-1.19, I2 = 63%, n 

= 9493), or of symptomatic VTE events and VTE-related mortality combined (RR: 1.14, 95% CI: 

0.68-1.90, I2 = 0%, n = 11 879). Trial sequential analysis showed that the risk reduction 

obtained for VTE and mortality was based on underpowered cumulative sample size and effect 

dimension. Subgroup analysis according to LMWH regimens showed that apixaban reduced 

the risk of VTE events and overall mortality, and major VTE events, when compared with 

LMWH once daily, without differences between apixaban and LMWH twice daily. 

 

Conclusions 

There is low to moderate evidence that in patients undergoing knee or hip replacement, 

apixaban seems equally effective and safe to LMWH twice a day. When compared with LMWH 

once a day, apixaban seems a superior thromboprophylaxis option. However, the results are 

underpowered which precludes definite answers regarding the true net clinical benefit of 

apixaban versus LMWH in this clinical context. 
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