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Abstract 

Background 

Rivaroxaban is the first oral anticoagulant drug that is a direct inhibitor of 

activated factor X (FXa) of clotting which may provide a simple, fixed-dose regimen for 

treating acute deep-vein thrombosis (DVT) without the need for laboratory monitoring. 

Method 

An opened label randomized parallel group clinical trial compared subcutaneous 

enoxaparin 1 mg/ kg once daily for 5 days followed by oral rivaroxaban 20 mg once 

daily with subcutaneous enoxaparin 1 mg/ kg once daily followed by a vitamin K 

antagonist (warfarin) for 2 month of treatment. The primary efficacy outcome for both 

was recurrent venous thromboembolism (VTE). The principal safety outcome was 

major bleeding or clinically relevant non major bleeding.  

Results 

 Out of the 20 patients in the rivaroxaban group, 5 patients (25%) developed 

bleeding events while in the standard therapy group 8 out of 20 patients, 40 % 

developed bleeding events. Moreover, 10 patients in the rivaroxaban group (50%) 

developed adverse drug reactions versus 14 patients (70%) in the standard therapy 

group. However, none of the patients in both groups developed recurrent VTE neither 

DVT nor pulmonary embolism (PE). 

Conclusion  

 Enoxaparin at dose of 1 mg/ kg followed by rivaroxaban at a dose of 20 mg once 

daily is effective, safe and well tolerated drug treatment option for patients with DVT.

  

Introduction: 

Deep vein thrombosis (DVT) and acute pulmonary embolism (PE) are two 

manifestations of the same disorder, venous thromboembolism (VTE). Venous 

thromboembolism affects 1 to 2 adults per 1000 annually and is the third most 

common cause of vascular death after myocardial infarction and stroke (Oger, 2000). 
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Although its exact incidence is unknown, nearly 1 million cases (incident or recurrent, 

fatal and nonfatal events) occur in the United States each year (Heit, 2008). 

Approximately 2 million patients are diagnosed with deep venous thrombosis (DVT) 

each year (Geerts et al., 2004). Even in the absence of pulmonary embolism (PE), DVT 

may cause significant morbidity resulting from chronic swelling, ulceration, debilitating 

pain, and future risk of recurrent DVT and PE (Hirsh and Hoak, 1996).  

A thrombus in the deep venous system of the leg is not dangerous in itself. The 

situation becomes life-threatening when a piece of the blood clot breaks off travels 

downstream through the heart into the pulmonary circulation system, and becomes 

lodged in the lung. Diagnosis and treatment of DVT is meant to prevent pulmonary 

embolism (Goldhaber et al., 1999). Also post-phlebitic syndrome can occur after a 

deep vein thrombosis (the affected leg can become chronically swollen and painful with 

skin color changes and ulcer formation around the foot and ankle) (Kahn and 

Ginsberg, 2004). Given that VTE can be debilitating or fatal, it is important to treat it 

quickly and aggressively (Wells et al., 2000).  

The current standard treatment for many patients with DVT is rapidly acting 

parenteral anticoagulants (low molecular weight heparin, unfractionated heparin or 

fondaparinux) for 5 to 7 days overlapped with at least 3 months of treatment with a 

vitamin K antagonist (warfarin) ( Guyatt et al., 2012).  

Recently, a number of new oral and parenteral anticoagulants have been 

developed with the aim of overcoming some of the drawbacks of warfarin and the other 

currently available agents, and to improve the prevention and treatment of 

thromboembolic disorders. Rivaroxaban is the first oral anticoagulant drug that is a 

direct inhibitor of activated factor X (FXa) of clotting. This inhibition disrupts the 

intrinsic and extrinsic pathways of coagulation cascade, inhibiting therefore the 

formation of thrombin and thrombus formation. Rivaroxaban is well absorbed from the 

gut and maximum inhibition of factor Xa occurs four hours after a dose. The effects last 

8–12 hours, but factor Xa activity does not return to normal within 24 hours so once-

daily dosing is possible ( Mueck et al.,  2014). 

Rivaroxaban demonstrated similar efficacy to warfarin for the treatment of 

acute VTE and prevention of recurrent VTE in large prospective randomized controlled 

trials (Bauersachs et al., 2010; Buller et al., 2012).  These studies demonstrate that 

oral rivaroxaban has similar efficacy to conventional anticoagulation as a primary 

therapy for DVT and PE, without an increased risk of bleeding. Therefore, the aim of 

the present study was to compare efficacy and safety of enoxaparin / rivaroxaban versus 

standard therapy on management of patients with acute DVT.  

Study Design   

This study was an opened label randomized parallel group clinical trial. The 

study was conducted at Ain Shams University Hospitals (ASUH) Vascular surgery 

department from June 2012 till December 2013. 

Patients 

All patients presenting to the department of vascular surgery at ASUHs and diagnosed 

with acute DVT were assessed for eligibility criteria. Patients were eligible if they were 

in the age range from18 to 65 and recently diagnosed with lower extremity DVT by 

http://www.uptodate.com/contents/warfarin-drug-information?source=see_link
http://www.uptodate.com/contents/rivaroxaban-drug-information?source=see_link
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Duplex. Patients were ineligible to participate if they had renal disorder, clinically 

hepatic disorder and clinically significant active bleeding.  

Patients who fulfilled the inclusion criteria were included and randomized to one of two 

groups; the first group was of twenty patients who received enoxaparin 1mg/Kg by 

subcutaneous injection for at least 5 days in conjunction with dose adjusted oral warfarin. 

Once the target INR was reached enoxaparin was discontinued and the patients continued 

on dose adjusted oral warfarin once daily for two months while the second group was of 

twenty patients who received enoxaparin 1mg/Kg by subcutaneous injection for at least 5 

days followed by oral rivaroxaban at a fixed dose of 20 mg once daily for two months. 

 Ethical Consideration:   

A written informed consent was obtained from each of the participants before 

recruitment in the study. Patients who refused to sign the informed consent were excluded 

from this study. The study design was approved by the local Ethics Committee Review 

Board at Faculty of Pharmacy, Ain Shams University, Egypt. 

Methods:  

All patients were assessed at baseline by the physician and the clinical pharmacist for full 

medical history including their age, sex, co-morbid diseases and risk factors of DVT, 

medication history and clinical assessment. Clinical pharmacist assessed patients weekly 

for two months for efficacy outcomes including incidence and severity of 

thromboembolic complications such as recurrent DVT or PE and safety outcomes 

including incidence and severity of bleeding episodes (major or minor). Moreover 

patients were assessed for other adverse drug reactions to the use of rivaroxaban or 

warfarin such as diarrhea, constipation, nausea, heart burn, dizziness, vomiting, back pain, 

abdominal pain, edema, headache, rash, fever, pain, hypotension and night sweating. 

Statistical analysis: 

Data were collected, revised, verified then edited on personal computer. Statistical 

analysis was performed using SPSS software (statistical package for the social sciences, 

version 21, SPSS Inc., Chicago, IL, USA). Numerical data were summarized using means 

and standard deviations or medians and ranges. Categorical data were summarized as 

percentages. Data were explored for normality using Kolmogrov-Smirnov test and 

Shapiro-Wilk test.  

Results  

Safety and Efficacy outcomes 

Patient demographics & clinical characteristics were comparable in both groups except 

for gender and white blood cells (WBCs) as shown in table (1).  
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Table 1: demographic data & Clinical characteristics 

Characteristic  

Rivaroxaban  

(N=20) 

Standard  

(N=20) 

P-

value 

Male Sex 14 (70 %) 7 (35%) 0.027 

Age (Yrs), mean ± SD 50.90 ± 9.23 49.00  ± 10.29   

Complete Blood count as mean ± SD       

     Red blood cells (RBCs)   4.42 ± 0.67 4.52 ± 0.43 0.396 

     Hemoglobin  12.62 ± 2.24 12.33 ± 1.58 0.285 

     Hematocrit  39.23 ± 5.70 37.15 ± 5.32 0.046 

     MCV  88.75 ± 6.77 83.28 ± 6.82 0.117 

     MCH   28.09 ± 2.96 28.56 ± 3.27 0.812 

     MCHC 31.95 ± 2.39 32.60 ± 1.71 0.403 

     White blood cells (WBCs) 7.25 ± 1.54 9.15± 2.60 0.016 

  Platelets  Median 278.5 298 P = 

0.507   Interquartile range (174.00 445.00) (83.00-408.00) 

Out of the 20 patients in the rivaroxaban group, 5 patients (25%) developed bleeding 

events while in the standard therapy group 8 out of 20 patients, 40 % developed 

bleeding events. The overall bleeding incidence was numerically lower; but not 

significantly lower (P = 0.311) in patients receiving rivaroxaban than those receiving 

standard therapy as shown in Figure (1).  

 

 

Figure 1: Overall bleeding incidence in Rivaroxaban group versus Standard therapy 

group 
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Moreover, 10 patients in the rivaroxaban group (50%) developed adverse drug reactions 

versus 14 patients (70%) in the standard therapy group. Therefore, the overall incidence 

of ADRs was numerically lower; but not significantly lower (P value = 0.197) in 

patients receiving rivaroxaban than those receiving standard therapy as shown in Figure 

(2). 

Laboratory evaluation 

After 8 weeks of follow up there was no significant difference between 

rivaroxaban group and standard therapy group in blood profile including RBCs count, 

hemoglobin, hematocrit, mean corpuscular volume, mean corpuscular hemoglobin, 

mean corpuscular hemoglobin concentration, platelets count and WBCs count as shown 

in table (2). 

 

 

Figure 2: Overall adverse drug reactions (ADRs) incidence in Rivaroxaban group 

versus Standard therapy group 

However, none of the patients in both groups developed recurrent VTE neither DVT nor 

PE. The overall incidences of recurrent VTE were similar in patients receiving 

rivaroxaban and those receiving standard therapy. 
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Discussion  

According to guidelines published by American Collage of Chest Physicians 

(ACCP) the current standard treatment for many patients with DVT is rapidly acting 

parenteral anticoagulants (low molecular weight heparin, unfractionated heparin or 

fondaparinux) for 5 to 7 days overlapping with a vitamin K antagonist (warfarin) for  at 

least 3 months of treatment (Kearon et al., 2012). In 2012 the FDA approved 

rivaroxaban for the treatment of acute DVT. The present study shows that rivaroxaban 

is as effective as standard therapy, with similar safety, for the treatment of acute DVT. 

The overall incidences of recurrent VTE and bleeding events were similar in patients 

receiving rivaroxaban and those receiving standard therapy. In agreement with Agnelli, 

et al. study which showed that oral rivaroxaban at a dose of 15 mg twice daily for 3 

weeks followed by 20 mg once daily for 3 month has non-inferior and possibly superior 

efficacy and similar safety profile in terms of major and non-major bleeding compared 

to standard therapy in the treatment of patients with acute deep venous thrombosis. 

Moreover, Eriksson, et al. 2008 and Lassen, et al. 2008 showed that oral rivaroxaban 

(10 mg) once daily has non-inferior and possibly superior efficacy compared to 

subcutaneous enoxaparin 40 mg once daily with similar safety profiles including low 

rates of major bleeding in preventing VTE in adult patients undergoing total hip or knee 

replacement surgery. However, Cohen, et al. 2013 showed that taking rivaroxaban 10 

mg once daily for 35 days was associated with a significant increase bleeding rates, 

compared with standard 10-day treatment with enoxaparin 40 mg by subcutaneous 

injection, in acutely ill medical patients.  

 Conclusion: 

 No notable differences were found during the 2 month of follow up regarding 

the incidence of subsequent recurrent VTE, bleeding and adverse drug reactions in 

patients treated with rivaroxaban than those receiving standard therapy. In conclusion, 

Table 2: Laboratory evaluation after 8 weeks 

Characteristic  

Rivaroxaban  

(N=20) 

Standard 

Therapy  

(N=20) P-value 

Complete Blood count as mean ± 

SD       

     Red blood cells (RBCs)   4.70 ± 0.46 4.52 ± 0.43 0.237 

     Hemoglobin  13.21 ± 1.97 12.71 ± 1.74 0.059 

     Hematocrit  40.91 ± 3.88 38.66 ± 4.11 0.102 

     MCV  87.55 ± 6.94 85.74 ± 5.25 0.131 

     MCH   28.19 ± 3.38 28.25 ± 2.76 0.686 

     MCHC 32.19 ± 3.24 32.91 ± 1.85 0.652 

     White blood cells (WBCs) 7.69 ± 1.73 9.30 ± 3.0 0.38 

Platelets  Median 276 287 P = 

0.807 Interquartile range (173.00 -445.00) (126.00-428.00) 
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the present study showed that rivaroxaban at a dose of 20 mg once daily is effective, 

safe and well tolerated drug treatment option for patients with DVT. 

Recommendations:  

Future studies should be conducted for a longer duration to assess the long-term 

efficacy, safety and coagulation profile changes of rivaroxaban in deep venous 

thrombosis patients. Finally, more data are required on the optimal management of major 

bleeding events and on the management of patients requiring urgent invasive procedures. 
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 الملخص العربً

 المزمه التجلط الىرٌذي العمٍقفاعلٍت و سلامت عقار الرٌفاروكسابان فً مرضى 

 للسادة الذكاترة

(1)
‏,‏ِصطفٝ‏س١ٍّبْ‏

(2)
,‏‏اٌٛو١ً‏ِحّذ‏١ٌّبء‏‏

(3)
‏١ٔف١ٓ‏ِحّذ‏عبذ‏الله‏سشحبْ‏

 هـــــــــــــــــــــم

(1)
‏سشّ‏ع١ٓ‏جبِعت‏-‏اٌطب‏و١ٍت‏أسخبر‏جشاحت‏الأٚع١ت‏اٌذ٠ِٛت‏

(2)
 الإو١ٕ١ٍىٟ‏اٌص١ذٌت‏سخبر‏ِسبعذأ‏

‏شّس‏ع١ٓ‏جبِعت‏-‏اٌص١ذٌت‏و١ٍت
(3)

‏اٌّع١ذة‏بجبِعت‏ِصش‏اٌذ١ٌٚت‏

‏حؤثش‏عٍٝ‏‏‏‏‏‏‏ ‏اٌٛس٠ذ٠ت ‏اٌعلاج‏عٓ‏طش٠ك‏‏0111ِٓ‏وً‏‏‏2-1اٌجٍطبث‏اٌذ٠ِٛت ‏ٚ‏٠خُ ِٓ‏اٌببٌغ١ٓ‏س٠ٕٛب

ٚوسبببْ‏٘ٛ‏أٚي‏عمبس‏ِضبد‏عبًِ‏اٌخخثش‏ِضبد‏ف١خب١ِٓ‏ن.‏اٌش٠فبس‏ببلأضبفت‏إٌٝاٌحمٓ‏بّضبداث‏اٌخخثشاٌسش٠عت‏

Xa.عٓ‏طش٠ك‏اٌفُ‏ 

 الهذف مه البحث:

حم١١ُ‏حأث١شاث‏عمبس‏اٌش٠فبسٚوسبببْ‏ِمببً‏عمبس‏اٌٛاسفبس٠ٓ‏عٍٝ‏اٌّعذلاث‏اٌخب١ٌت:‏خطش‏حذٚد‏ِضبعفبث‏الأسذاد‏

‏ثبٔٛٞ‏.ٚ‏خطش‏حذٚد‏إٌز٠ف‏اٌشئ١سٟ‏ٚاٌ‏اٌجٍطبث‏اٌذ٠ِٛت‏اٌٛس٠ذ٠ت‏اٌّخىشسةٚخطش‏حذٚد‏‏‏اٌخجٍطٟ

 المرضً و الطرائق:

عمبس‏الإ٠ٕٛوسبببس٠ٓ‏عٓ‏طش٠ك‏‏احٍمِٛش٠ضب‏ِصببب‏ببٌخجٍظ‏اٌٛس٠ذٞ‏اٌع١ّك‏ 44 ٚ‏لذ‏أجش٠ج‏٘زٖ‏اٌذساست‏عٍٝ

حُ‏حمس١ُ‏(,‏‏2-3أ٠بَ‏حخٝ‏٠خُ‏اٌٛصٛي‏إٌٝ‏ِسخٜٛ‏الأٞ‏أْ‏أس‏اٌعلاجٟ‏)‏‏ 5اٌحمٓ‏ححج‏اٌجٍذ‏ٌّذة‏لا‏حمً‏عٓ

:‏حخأٌف‏ِٓ‏عشش٠ٓ‏ِش٠ضب‏حٍمٛا‏عمبساٌٛاسفبس٠ٓ‏عٓ‏طش٠ك‏ت الأولىلمجمىعا:‏اٌّشضٝ‏بعشٛائ١ت‏إٌٝ‏ِجّٛعخ١ٓ

ٍِغ‏‏20عمبس‏اٌش٠فبسٚوسبببْ‏‏احخأٌف‏ِٓ‏عشش٠ٓ‏ِش٠ضب‏حٍمٛ‏:ت الثاوٍتالمجمىع.‏٠ٓاٌفُ‏ِشة‏ٚاحذة‏١ِٛ٠ب‏ٌّذة‏شٙش

‏.٠ٓعٓ‏طش٠ك‏اٌفُ‏ِشة‏ٚاحذة‏١ِٛ٠ب‏ٌّذة‏شٙش

 الىتائج :

ِّبثً‏فٟ‏وٍخب‏اٌّجّٛعخ١ٓ.‏وّب‏أٔٗ‏لا‏اٌجٍطبث‏اٌذ٠ِٛت‏اٌٛس٠ذ٠ت‏اٌّخىشسة‏اٌّعذي‏اٌعبَ‏ِٓ‏‏أْأظٙشث‏اٌذساست‏‏

حذٚد‏حفبعلاث‏دٚائ١ت‏‏اٌّعذي‏اٌعبَ‏ِٓإٌز٠ف‏ٚ‏‏حذٚد‏ٔٛببثاٌّعذي‏اٌعبَ‏ِٓ‏حٛجذ‏فشٚق‏ٍِحٛظت‏فٟ‏‏ولا‏ِٓ‏

 ٛاسفبس٠ٓٚأٌٚئه‏اٌز٠ٓ‏٠خٍمْٛ‏اٌ(50%) ,(25%) ‏‏عمبساٌش٠فبسٚوسبببْفٟ‏اٌّشضٝ‏اٌز٠ٓ‏٠خٍمْٛ‏‏ِعبوست

  عٍٝ‏اٌخٛاٌٟ.‏ (40%), (70%)

‏الاستىتاجاث:

اٌجٍطبث‏اٌذ٠ِٛت‏اٌٛس٠ذ٠ت‏بشأْ‏حذٚد‏‏١ٓ‏عمبس‏اٌش٠فبسٚوسبببْ‏ٚ‏عمبس‏اٌٛاسفبس٠ٓبلا‏حٛجذ‏فشٚق‏ٍِحٛظت‏

اٌخفبعلاث‏اٌذٚائ١ت‏اٌّعبوست‏ِّب‏٠ثبج‏سلاِت‏ٚ‏فبع١ٍت‏عمبس‏ٚ‏اٌّخىشسة‏ٚ‏خطش‏حذٚد‏إٌز٠ف‏اٌشئ١سٟ‏ٚاٌثبٔٛٞ‏

‏سٚوسبببْ‏.اٌش٠فب

 


