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SUMMARY

Numerous limitations and side effects of standard anticoagulants require administering new anticoagu-
lant drugs. New peroral anticoagulants of Factor Xa inhibitor group have more advantages, the key ones
being: substantial reductions in specific nutrition limitations and drug interaction, no need for routine
laboratory monitoring and greatly improved therapy predictability. Rivaroxaban, a selective peroral Factor
Xa inhibitor is more effective compared with enoxaparin for venous thromboembolism (VTE) prophylaxis
in major orthopedic interventions. Though several single trials demonstrated no difference in hemor-
rhagic complications, certain meta-analyses with rivaroxaban showed a higher incidence of hemorrhage.
Apixaban, a peroral reversible inhibitor of factor Xa approved for the prevention of VTE, compared with
European-approved doses of enoxaparin has the efficacy almost equal to the North-American-approved
enoxaparin doses without a significant difference in bleeding rates, though ADVANCE | study points
towards lower bleeding rates in patients treated with apixaban.

To clarify the contradictory results of the recent meta-analysis related to the comparison between the
stated factor X inhibitors and various comparator enoxaparin regimens as well as related to the risk for
symptomatic PTE and total bleeding events following major orthopedic surgery, new research will be
required. Specificities of rivaroxaban and apixaban, already constituting, according to modern recom-
mendations, an integral part of the VTE prophylaxis protocols after major orthopedic interventions, will
enable the establishment of personalized protocols aimed at developing an improved safety profile of

each individual patient.
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INTRODUCTION

Prevention of venous thromboembolism (VTE)
as a common denominator of deep vein throm-
bosis (DVT) and/or pulmonary thromboem-
bolism (PTE) as a significant cause of vascular
mortality, posttromboflebitis syndrome, chronic
thromboembolic pulmonary hypertension, re-
current VTE has great medical, social, and eco-
nomic significance [1-4]. Like unfractionated
heparin (UFH) low molecular weight heparins
(LMWH) reduce the risk of VTE at least 60%
compared to patients without thromboprophy-
laxis, but are not convenient for outpatients as
they require subcutaneous administration [5, 6].
The incidence of heparin thrombocytopenia, as a
serious adverse effect of the applied anticoagulant
therapy, is approximately 3-5% in patients treat-
ed with UFH in orthopedic surgery and about
0.9% in patients treated with LMWH [7-12].
Oral anticoagulant therapy with vitamin K
antagonists (VKA) has many limitations: unpre-
dictability of action, narrow therapeutic window,
delayed onset of action, postponed action after
discontinuation of therapy, numerous interac-
tions with food and drugs, variable therapeutic

effects, and a relatively small percentage of pa-
tients in the predicted therapeutic range [13].

The use of heparin anticoagulants is also re-
stricted by the necessity of parenteral adminis-
tration, the risk of heparin thrombocytopenia
with possible potentially endangering throm-
boses and osteoporosis [14].

In spite of the use of standard, recommended
prophylactic anticoagulant regimens with low
doses of UFH as well as LMWH, warfarin or re-
combinant hirudin, the incidence of DVT, con-
firmed by venography;, still ranges 16-30% [15].

Factor X is a well-targeted place for the ac-
tion of anticoagulant drugs and the primary
site of coagulation cascade amplification be-
ing positioned at the point of convergence of
the external and internal coagulation pathway
(Scheme 1) [16, 17]. Direct Xa factor inhibi-
tors such as rivaroxaban and apixaban are
not dependent on antithrombin and do not
inhibit only the free factor Xa but also factor
Xa bound to the complex of prothrombinase
on the platelet membrane, and therefore have
more advantages even in relation to indirect
Factor Xa inhibitors such as fondaparinux and
LMWH [16, 18].
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RIVAROXABAN

Pharmacotherapy group and Anatomical
Therapeutic Chemical classification

Rivaroxaban belongs to the BO1AF subgroup of direct fac-
tor Xa inhibitors within the BO1A group of antithrombotic
drugs [19].

A brief history of the drug

The synthesis of rivaroxaban was achieved under the pro-
gram “Factor Xa” launched in 1998 by Bayer [20]. In the
group of new direct factor Xa inhibitors, rivaroxaban was
tirstly approved for clinical use in the prevention of VTE
in adults undergoing total knee replacement (TKR) and
total hip replacement (THR) in 2008 in the EU and Canada
[20]. The Food and Drug Administration (FDA) approved
rivaroxaban for the prevention of DVT in patients under-
going TKR and THR in 2011 [20].

Pharmacodynamics
Mechanism of action

Rivaroxaban is a highly selective, direct Xa factor inhibitor
with oral bioavailability. Rivaroxaban blocks the free factor
Xa and the clot connected factor Xa as well as the activ-
ity of the prothrombinase complex [18]. The inhibition
of factor Xa interrupts the intrinsic and extrinsic cascade
pathway of blood coagulation, preventing the formation
and development of thrombus. Rivaroxaban does not in-
hibit thrombin and has no effect on platelets.

Pharmacokinetics

Rivaroxaban causes dose-dependent inhibition of factor Xa
and achieves its maximum effect after 1-4 hours following
administration [2]. Bioavailability is high, 80-100%.

Due to reduced absorption of rivaroxaban in the distal
gastrointestinal tract, the administration of the drug dis-
tal to the stomach is avoided [21]. The presence of food
delays, the time until the maximum concentration of the
drug (T_ ) is reached and increases the maximum drug
concentration (C_ ) and the area under the curve (AUC)
at a dose > 10 mg [22].

Distribution of rivaroxaban is achieved by binding to
albumin in 92-95%, and the volume of distribution is 50
liters [21]. The drug cannot be eliminated by hemodialysis
due to a high degree of binding to plasma proteins [18].

Biotransformation and elimination: two thirds of the
applied drug undergo metabolic degradation, with renal
and fecal elimination equally. A third of the administered
dose is excreted unchanged in urine following active renal
secretion [21].

Metabolism of rivaroxaban is mediated by CYP3A4/5
and CYP2]2 isoenzymes and CYP-independent mecha-
nisms. Rivaroxaban is a substrate for P-glycoprotein

(P-gp) [21].
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After oral administration the half-life of the drug is 5-9
hours in the young, and 11-13 hours in the elderly [21].

Interactions

The bioavailability of rivaroxaban is increased with the
concomitant use of CYP3A4/P-gp inhibitors, such as
ketoconazole or HIV protease inhibitors (e.i. ritonavir),
which may cause higher concentrations of rivaroxaban and
hemorrhage and the concomitant administration of these
drugs may be considered contraindicated. Concomitant
use of strong CYP 3A4 inducers such as rifampicin, car-
bamazapine, phenytoin, St. John’s Wort can significantly
decrease the concentration of rivaroxaban and reduce its
anticoagulant effects [21, 22, 23].

Clinical pharmacology
Dosing and indications

Elective TKR and THR require the administration of 10
mg daily rivaroxaban for the primary prevention of VTE.
The initial dose is taken 6-10 hours after surgery. Recom-
mended thromboprophylaxis duration is five weeks for
THR and two weeks for TKR [21].

Efficacy

In Regulation of Coagulation in Orthopedic Surgery to Pre-
vent DeepVenous Thrombosis and Pulmonary Embolism
(RECORD) I-1II trials, rivaroxaban dose of 10 mg once daily
was compared to enoxaparin in a single daily dose of 40 mg,
while in the RECORD 1V trial enoxaparin at a dose of 30
mg twice daily was administered [24]. The occurrence of
DVT, symptomatic or venographically proven asymptomatic,
non-fatal PTE and all-cause mortality were registered as the
primary efficacy outcome, while the occurrence of major
bleeding was monitored as the primary safety outcome.

In the RECORD I, non-inferiority/superiority study
examining a group of 4591 patients with THR and treat-
ed with the anticoagulants 35 days, it was demonstrated
within the primary efficacy outcome that the listed ad-
verse events were registered at significantly lower degree
in patients treated with rivaroxaban 10 mg compared to
enoxaparin at a dose of 40 mg once daily (1.1% vs. 3.7%,
p <0.001) [24, 25]. Major episodes of VTE were also lower
in the group of patients treated with rivaroxaban compared
to enoxaparin (0.2% vs. 2.0%, p < 0.001). The incidence of
major bleeding did not significantly differ between groups
(0.3% and 0.1% respectively).

In RECORD II, superiority trial, performed on 2551
patients after THR, rivaroxaban at a dose of 10 mg was ad-
ministered for 31-39 days, and enoxaparin for 10-14 days.
Primary efficacy outcome was revealed in 2% of treated
patients with rivaroxaban compared to 9.3% treated with
enoxaparin (p < 0.0001), without significant difference in
bleeding [24, 25].

In the RECORD III, non-inferiority/superiority tri-
al, 2531 patients undergoing TKR were randomized to
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thromboprophylaxis with rivaroxaban at a dose of 10 mg
once daily and enoxaparin at a dose of 40 mg once daily
subcutaneously for 10-14 days in both groups. Within the
primary efficacy outcome, significantly lower incidence of
adverse events in patients treated with rivaroxaban com-
pared to those treated with enoxaparin (9.6% vs. 18.9%,
p < 0.001) was shown, with comparable rates of significant
bleeding [24, 25].

In the RECORD IV randomized non-inferiority/supe-
riority study, which examined 3148 patients after TKR,
unlike RECORD III study, the active comparator enoxa-
parin was administered in the dosage regimen of 30 mg
twice daily. The primary efficacy outcome was registered
in 6.9% of patients treated with rivaroxaban, as opposed
to 10.1% of those treated with enoxaparin (p = 0.012),
without significant difference in the incidence of major
bleeding (0.7% vs. 0.3%, respectively) [24, 25].Briefly, sin-
gle daily oral administration of rivaroxaban was more ef-
fective than enoxaparin in North American and European
doses in the prevention of VTE after major orthopedic
interventions [25].

For orthopedic patients who will not be operated hav-
ing various forms of immobilizations, the results of the
MAGELLAN and MARINER trials are of clinical impor-
tance [26, 27]. In the MAGELLAN study with hospital-
ized medically ill patients, rivaroxaban 10 mg daily was
non-inferior to enoxaparin 40 mg daily, while rivaroxaban
during 35 days was superior to enoxaparin (administered
for 10 days) for the prevention of VTE [26]. In the MARI-
NER study with medically ill patients at increased risk for
VTE, after discharge thromboprophylaxis with rivaroxaban
10 mg daily resulted in lower incidence of non-fatal VTE
compared to placebo (0.18% vs. 0.42%; HR 0.44; 95% CI,
0.22-0.89). Composite of symptomatic VTE or VTE-
related death and major bleeding rates were comparable
between rivaroxaban and placebo [27]. FDA approved
rivaroxaban 10 mg once daily in acutely ill, hospitalized
patients at increased risk of VTE, but not at high risk of
bleeding [28].

Safety of rivaroxaban administration

Cumulative analysis of all four RECORD studies registered
a greater incidence of significant (“major”) and clinically
relevant (“non-major”) bleeding in the rivaroxaban treated
group compared to enoxaparin [24]. In RECORD trials cal-
culation of bleeding did not include bleeding from the site
of surgery, although it may contribute to major bleeding,
wound infection, and the need for reoperation [23, 24].
Rivaroxaban was demonstrated to be more effective
than enoxaparin, but with a significantly higher rate of
major and clinically relevant “non-major” bleeding [25].
By reviewing 89 publications, rivaroxaban was found to
be non-inferior to enoxaparin in thromboprophylaxis
after major orthopedic surgery [18]. A meta-analysis of
eight randomized clinical studies with 15,596 patients after
elective hip and knee surgery showed that patients treated
with rivaroxaban had a lower rate of VTE and a lower
overall mortality by 44% (RR 0.56; 95% CI 0.39-0.80)
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compared to enoxaparin. However, prophylaxis with ri-
varoxaban caused an increased risk of major bleeding by
65% (RR 1.65; 95% CI 0.93-2.93) and clinically relevant
bleeding by 21% (RR 1.21; 95% CI 0.98-1.5), which was
not statistically significant [29].

Contraindications for the use of rivaroxaban are the fol-
lowing: hypersensitivity to the active substance, clinically
significant active bleeding, liver disease associated with
coagulopathy and clinically significant bleeding risk, renal
insufficiency defined by creatinine clearance < 15 ml/min,
concomitant therapy with anticoagulant drugs, pregnancy
and lactation [21, 24].

APIXABAN

Pharmacotherapy group and Anatomical
Therapeutic Chemical classification

Apixaban belongs to the BO1AF subgroup of direct factor
Xa inhibitors within the BO1A group of antithrombotic
drugs [19].

A brief history of the drug

Since 2007, the synthesis of apixaban has been achieved in
collaboration with Bristol-Myers Squibb and Pfizer [30].
It has been approved in Europe since 2012 for the pre-
vention of VTE after THR and TKR. The FDA approved
apixaban to reduce the risk of thrombosis after THR and
TKR in 2014.

Pharmacodynamics
Mechanism of action of the drug

Apixaban is an oral, selective, reversible, direct factor Xa
inhibitor that blocks the central protease of the coagulation
pathway of factor X, common for the intrinsic and extrinsic
pathway of the coagulation cascade. Apixaban inactivates
the free factor Xa, the clot-connected factor Xa and pro-
thrombinase complex, responsible for the conversion of
prothrombin into thrombin, thereby reducing the forma-
tion of thrombin, but not affecting the existing levels of
thrombin [31]. Apixaban incompletely inhibits thrombin
production by reversibly binding to factor Xa, allowing
the formation of a small amount of thrombin needed for
the physiological regulation of haemostasis. Consequently,
apixaban has a lower risk of bleeding compared with direct
thrombin inhibitors [31].

Pharmacokinetics

After oral administration, the maximum concentration of
apixaban is achieved after 3-4 hours, and stable concentra-
tions are expected on the third day. Absolute bioavailability
is around 50% for doses up to 10 mg [32]. Food intake does
not affect AUC or C__of apixaban at a dose of 10 mg, thus
the drug can be administred regardless of the meal [32].
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Apixaban is 87% bound to plasma proteins, and the volume
of distribution is 21 L (Table 1) [32].

Table 1. Pharmacokinetic characteristics of new anticoagulant drugs

Characteristics RIVAROXABAN APIXABAN

. High bioavailability | Medium bioavailability
Absorption 80-100% 50%
Half-life 5-9 h*/11-13 h** 12h (8-15h)
Renal elimination 33% 27%
Hepatic elimination 67% 73%

*generally in young healthy individuals
**generally in the elderly

It is eliminated by multiple pathways (urinary in 27%, non-
renal pathways in 73%, mainly fecal and by bile) [32]. The
drug metabolism is mediated by CYP3A4/5 and partly via
CYP1A2, 2C8, 2C9, 2C19, and 2]2 isoenzymes [32]. The
total clearance is 3.3 L/h and the half-life is 12 hours [32].

Intereactions

Multiple elimination pathways suggest that the potential
for the interaction of apixaban and other drugs is relatively
low [31]. The concomitant use of potent CYP3A4 and P-gp
inhibitors, such as azole antimycotics (e.i. ketoconazole,
itraconazole, etc.) and HIV protease inhibitors (e.i. ritona-
vir) are not recommended, while inducers such as phenyt-
oin, carbamazepine, phenobarbital and St. John’s wort can
be used with increased caution because they decrease the
plasma concentration of apixaban and reduce its effect [31].

Clinical pharmacology
Dosage and indications

Apixaban is indicated for primary VTE prophylaxis after THR
and TKR at a dose of 2.5 mg twice a day, with a first dose
intake 12-24 hours after surgery. The recommended therapy
after THR is 32-38 days, and after TKR 10-14 days [32].

Efficacy

ADVANCE-I (Apixaban Dose Orally vs. ANtiCoagula-
tion with Enoxaparin), a randomized non-inferiority study
performed in 3195 patients after TKR, compared the ad-
ministration of apixaban at a dose of 2.5 mg twice daily
to enoxaparin 30 mg twice a day during 10-14 days. The
incidence of total VTE and all-cause mortality (primary
efficacy outcome) was comparable in both investigated
groups with a similar frequency (9% vs. 8.8%) [24, 25].

In the ADVANCE II randomized non-inferiority study
involving 3057 patients after TKR apixaban at a dose of 2.5
mg twice daily (initiated 12-24 hours after surgery) was
compared to enoxaparin in European doses, 40 mg once
daily (introduced 12 hours preoperatively). The primary
efficacy outcome (total VTE and all-cause mortality) was
observed at a significantly lower rate in patients treated
with apixaban compared to enoxaparin (15.1% vs. 24.4%,
p = 0.001, respectively).
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In ADVANCE III study, prophylaxis of VTE in patients
undergoing THR, primary outcome was registered in 1.4% of
patients treated with apixaban and 3.9% treated with enoxa-
parin in European doses of 40 mg daily (p < 0.001) [33].

Concerning the previous studies on the efficacy of apix-
aban in the prevention of VTE, one can conclude that the
superiority and comparable safety profile of apixaban ver-
sus European doses of enoxaparin (40 mg once daily) was
demonstrated, but apixaban was not effective enough com-
pared to the North American doses of enoxaparin (30 mg
twice daily) [25]. Efficacy of apixaban at a dose of 2.5 mg
twice daily in the prevention od VTE in patients undergo-
ing THR and TKR in ADVANCE II and ADVANCE III
were not followed by significant increase in the degree of
major and clinically relevant bleeding [34].

The results of the meta-analysis of Gémez-Outes et
al. [35], indicated that rivaroxaban had a significantly
lower risk of symptomatic VTE compared to enoxaparin
(RR 0.48; 95% CI; 0.31-0.75; p = 0.001); compared to in-
significant decrease with apixaban (RR 0.82; 95% CI; 0.41-
1.64; p = 0.57) and dabigatran (RR 0.71; 95% CI; 0.23-2.12,
p = 0.54), with more frequent clinically relevant bleeding
with rivaroxaban (RR 1.25; 95% CI 1.05-1.49, p = 0.01)
and dabigatran, but less often with apixaban (RR 0.82;
95% CI; 0.69-0.98; p = 0.03). Another meta-analysis with
20 studies and 38,507 patients demonstrated a risk of total
VTE significantly lower with apixaban (RR 0.62; 95% CI;
0.47-0.81, p = 0.001) and rivaroxaban (RR 0.7; 95% CI 0.6-
0.81, p < 0.001) compared to enoxaparin [36].

Risk of VTE and total mortality is significantly re-
duced by both rivaroxaban (RR 0.56; 95% CI 0.39-0.80,
p = 0.002), and apixaban (RR 0.63; 95% CI 0.42-
0.95; p = 0.03) [35]. When data obtained for total symp-
tomatic VTE were analyzed separately for symptomatic
DVT and pulmonary embolism, both rivaroxaban (RR 0.4;
95% CI 0.22-0.72; p = 0.002) and apixaban (RR 0.41;
95% CI 0.18-0.95; p = 0.04) significantly reduced the risk
of DVT [35].

In the meta-analysis of Gomez-Outes et al. [35], apixa-
ban significantly increased the risk of symptomatic PTE
following knee arthroplasty compared to enoxaparin (RR
2.56,95% CI 1.1-5.98; p = 0.03), unlike rivaroxaban show-
ing an insignificant trend in the reduction of symptomatic
PTE (RR 0.89; 95% CI 0.3-2.67, p = 0.84). However, meta-
analysis of Ma et al. [37] on six randomized studies with
13,790 patients pointed out that there was no significant
difference in the incidence of PTE after knee arthroplasty
between apixaban and enoxaparin, (RR 2.0; 95% CI, 0.97-
4.12, p = 0.06) as well as between apixaban and enoxaparin
in larger North American prophylactic doses of 30mg b.i.d.
(RR 1.65; 95% CI, 0.77-3.54, p = 0.2). In addition, the same
meta-analysis did not find significant difference between
rivaroxaban and enoxaparin in the incidence of pulmonary
embolism [37].

Safety profile of apixaban

The rate of all-bleeding and major bleeding of ADVANCE-I,
was lower in patients treated with apixaban compared to
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Figure 1. The mechanism of action of anticoagulant drugs

enoxaparin, with the difference even becoming significant
for composite of major and clinically relevant non-major
bleeding (2.9% vs. 4.3%, p = 0.03) [24, 25].

ADVANCE II and ADVANCE III study showed a compa-
rable rate of bleeding in the group treated with apixaban and
enoxaparin, also in the case of significant bleeding [23, 33].

The duration of prophylaxis with apixaban was con-
sistent with guidelines, 32-38 days after hip surgery and
10-14 days after knee surgery [33].

When compared to enoxaparin administered at a dose
of 30 mg b.i.d. subcutaneously and commenced 12-24
hours after surgery, in patients with elective hip opera-
tion in ADVANCE I study, apixaban showed that it did not
meet the criteria of non-inferiority compared to enoxapa-
rin but that it had a lower rate of bleeding [32]. ADVANCE
trials with apixaban included bleeding from the site of the
surgical incision [25].

The results of comparison between apixaban 2.5 mg
b.i.d. for 30 days and enoxaparin 40 mg q.d. for 6-14 days
in thromboprophylaxis of non-surgical patients (ADOPT
study — Apixaban Dosing to Optimize Protection from
Thrombosis), indicated that there was no statistically sig-
nificant difference in the rate of symptomatic DVT but
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showed significantly higher degree of major bleeding in
apixaban group [38].

When major and non-major clinically relevant bleed-
ing in patients treated with apixaban and enoxaparin are
analyzed separately, only trends towards fewer bleeding in
patients treated with apixaban are observed [38]. In com-
parison with enoxaparin, the risk of significant major or
clinically relevant non-major bleeding is higher with ri-
varoxaban (RR 1.52; 95% CI; 1.14-2.02, p = 0.004), while
comparable bleeding rates with apixaban and enoxaparin
were demonstrated after arthroplastic surgery [36, 39].

Apixaban is contraindicated in patients with allergy
to apixaban and substances present in the form of a final
drug, those with severe hepatic impairment followed by
coagulopathy and clinically relevant bleeding risk, and
clinically significant active bleeding [32, 33]. Apixaban
is not recommended in severe renal insufficiency with
creatinine clearance < 15 ml/min. Caution is advised in
patients with creatinine clearance of 15-30 ml/min [33].

The advantages of rivaroxaban and apixaban over

other drugs from the same Anatomical Therapeutic
Chemical group
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Oral administration is the advantage of rivaroxaban and
apixaban compared with indirect factor Xa inhibitors
(fondaparinux, LMWH and UFH) requiring parenteral
administration [31]. A lower number of interactions
with drugs and foods, the absence of the need for routine
laboratory monitoring and a more stable and predictable
therapeutic effect have advantages over VKA [13, 32]. Di-
rect inhibitors directly bind to the catalytic site of factor
Xa (rivaroxaban and apixaban), while indirect inhibitors
(fondaparinux, LMWH, and idraparinux) bind to anti-
thrombin and potentiate antithrombin mediated anti-Xa
activity [31].

Section from the guidelines for the prevention of
vte with focus on Rivaroxaban and apixaban

In addition to the previously known drugs (i.e. VKA,
LMWH), apixaban, dabigatran, rivaroxaban and fondapar-
inux are recommended for patients undergoing elective
knee arthroplasty at least 10-14 days and for elective hip
artoplasty 35 days optimally, according to American Col-
lege of Chest Physicians guidelines, Thrombosis Canada
and National Institute for Health and Care Excellence
guidelines [23, 40, 41].

The development of anticoagulant drugs of higher
quality enables, depending on the characteristics of the
patients and the particular pharmacokinetic properties
of each drug, better therapy individualization than before
the appearance of new anticoagulants. The most important
pharmacokinetic characteristics of these new anticoagulant
drugs are provided in Table 1 [21, 32, 42, 43].

In the event of moderate bleeding caused by the use of
apixaban and rivaroxaban, local hemostasis measures and
standard general hemorrhage measures with supstitution
of certain blood products are taken. In case of a life-
threatening bleeding for patients treated with rivaroxaban
and apixaban, andexanat alfa, a first-in-class recombinant
modified factor Xa protein, has been approved in Europe
and the USA for reversal of anticoagulant activity [44,
45]. Currently, the use of andexanet alfa is limited due
to the availability and cost. Prothrombin complex con-
centrate, activated prothrombin complex concentrate,
and recombinant activated factor VIIa may be also ad-
ministered [45].

REFERENCES

1. Dahl OE. New oral antithrombotics: focus on dabigatran, an
oral, reversible direct thrombin inhibitor for the prevention and
treatment of venous and arterial thromboembolic disorders.
Vascular Health and Risk Management. 2012;8:45-57.

2. Fisher WD. Impact of venous thromboembolism on clinical
management and therapy after hip and knee arthroplasty. Can J
Surg. 2011;54(5):344-51.

3. Miti¢-Miliki¢ M, Vukeevi¢ M. Current views on the diagnosis of
pulmonary thromboembolism. Vojnosan Pregled. 2004;61(2):187-91.

4. Stevanovi¢ M, Apostolovi¢ M, Stojsavljevi¢ J, Vuckovi¢ V, Krneta
O. Intraoperativne i postoperativne komplikacije pri ugradnji
totalne endoproteze kuka. Acta Orthopaedica lugoslavica.
1998;39(2):161-4.

5. HuntBJ.The prevention of hospital - acquired venous
thromboembolism. Br J Haematol. 2009;144(5):642-52.

DOI: https://doi.org/10.2298/SARH200116063A

Antonijevi¢ A. et al.

CONCLUSION

In conclusion, rivaroxaban, a selective oral factor Xa inhibi-
tor, is more effective than enoxaparin administered in both
of the mentioned regimens in VTE prophylaxis in major
orthopedic interventions. Although some studies state
that there is no difference in the incidence of hemorrhagic
complications, certain meta-analyses have shown a greater
incidence of haemorrhage with rivaroxaban. Apixaban, an
oral reversible factor Xa inhibitor, has proved more effective
in the prevention of VTE compared to European doses of
enoxaparin, and almost as effective as North American doses.
No significant differences in bleeding rates have been iden-
tified, although one study (ADVANCE I) indicates a lower
incidence of bleeding in those treated with apixaban [24].

New research is required in order to clarify the contra-
dictory results of certain statistical analyzes in recent meta-
analyses comparing the mentioned factor X inhibitors and
the different regimens of comparator enoxaparin, related
to the risk of symptomatic PTE and overall bleeding after
major orthopedic surgeries [35, 36, 37].

It remains a challenge for future studies and clinical
practice to determine the place of factor Xa inhibitors,
rivaroxaban and apixaban in the prophylaxis of VTE, to
define undoubted benefits and to remedy their deficien-
cies, bearing in mind the pharmaco-economic aspect and
the unavoidable social dimension of VTE as one of the
leading causes of mortality and morbidity in the world.
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MpeBeHuuja BeHCKOr TpoMboembonnsama puBapokcabaHom 1 anukcabaHom y

OpTONeACKOj XMpYypPruju

Hebojwa AntoHujeBuh'?, Bnagumup Karbyx'?, MBaHa Knekosuh?, Jbybuua JoaHosuh? Muogpar Bykuesuh'*,

Munax AnoctonoBuh'»
'YHuBep3utet y beorpapy, MeguumHcku dakynter, beorpag, Cpbuja;

2KnuHnukn ueHTap Cpbuje, KnuHuka 3a kapauonorujy, beorpag, Cpbuja;
*Cpnicka akagemuja Hayka 1 ymeTHocTi, On6op 3a KapamoBackynapHy natonorujy, beorpag, Cpbuja;

*KnnHnuKo-60nHMYKM LieHTap 3emyH, beorpag, Cpbuja;
VIHCTUTYT 3a opTOneacKy xupyprujy ,barbuua’, beorpag, Cpbuja;

CAXETAK

BbpojHa orpaHunyemna 1 HexerbeHa fejcTBa CTaHAAPAHNX aHTK-
KoarynaHTHUX flekoBa Hamehy noTpeby 3a NPUMeHOM HOBUX
AHTUKOArynaHTHUX nekoBa. [lepopanHu aHTUKoarynaHTHM fe-
KOBMU U3 rpyne nHxubrTopa daktopa Xa vmajy BuLLE MPEAHOCTH,
0[] KOjUX Cy HajBaXXHWje HEMOCTOjatbe NOCeOHNX OrpaHnYera
Y UCXPaHW, 3Ha4YajHO Makby Bpoj MHTEppeaKLmja ca NIeKOBMMa,
PYTMHCKa NpuMeHa 6e3 nocebHor 1abopaTopmjcKor MOHWTO-
pVHra, CTabUAHWjW 1 NPeAUKTabUIHM|U Tepanujcki edpekart. Pu-
BapOKcabaH, CeNeKTUBHY NepopanHu MHXnbutop daktopa Xa,
edyrKacHUj» je of eHoKcamaprHa y Npodunakcy BEHCKOT TPOM-
60emb0nM3Ma Npy BENIMKUM OPTONEeLCKUM UHTEPBEHLMjaMa.
W nopeg Tora WTO NojeanHe CTyAuje HaBoAe Aa HeMa pasinke
Y HaCTaHKy XemMoparujckux Komnavkauuja, ogpeheHe meTa-
aHanu3e ca prBapokcabaHom nokasane cy Behy yyectanoct
xemoparuja. AnvkcabaH, nepopanHu peBep3n6UIHN UHXMOUTOP
dakTopa Xa, nokasao ce eprkaCHUjIM y MpPeBeHLjV i BEHCKOT
Tpomboembonr3ma y ofHOCY Ha €BPOTCKE J03e EHOKCanapyiHa,

DOI: https://doi.org/10.2298/SARH200116063A

a roToBo je noAjefHaKko eduKacaH Kao ceBepHoOaMepuyKe fose.
Hucy ytBpheHe 3HauajHuje pa3nuike y cTeneHy KpBapera, Maja
ctyamja ADVANCE-I yka3syje Ha Makby y4ecTanocT KpBapeha Kog,
OHVIX JIeYeHuX annkcabaHom. Pagu pasjalimera KoHTpagm-
KTOPHWX pe3ynTaTa y HOBWjUM MeTaaHan13ama y OAHOCY Ha Mno-
pehere HaBeAeHVX MHXMbUTOPa dakTopa X 1 pasnuunTux pe-
XKMa KOMMapaTopa eHOKCanapuHa, Kao 1Yy OBHOCY Ha pU3KK 3a
cumnTomaTcku ninyhHy Tpomboembonmsam v yKynHa KpBapera
noce BeNUKKX OPTONeACKYX onepaLiuja, buhe HeonxopgHa HoBa
UCTpaxuBatba. CneLndnyHoCTY priBapokcabaHa v anmkcabaHa,
KOju Npema caBpemMeHUM npernopykama Beh UrHe cactaBHU A€o
NpOoToKoMa Npodunakce BEHCKOT TPOMO0eMO0N3Ma Y BENMKUM
opTonencKnM UHTepBeHUMjama, omoryhuhe ycnoctaBbatbe
nepcoHann3oBaHyX NPOTOKONa Kako 61 ce ycnocTaBro 6orbu
CUTYPHOCHU NPodUN KOA CBaKoT 60NeCHUKa.

KrbyuHe peun: npeBeHUmja; BEHCKI TpoMboeMbonv3am; pu-
BapoKcabaH; anukcabaH
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