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ABSTRACT

Background: Cerebral venous thrombosis (CVT) can be fatal if untreated. The European
Stroke Organization recommends Low Molecular Weight Heparin in the acute phase and oral
anticoagulants (VKA) for 3-12 months post-acute to prevent a recurrence. Rivaroxaban, a
Direct Oral Anticoagulant (DOAC) inhibiting factor Xa, is associated with reduced risks of
fatal bleeding and intracranial hematoma. This systematic review aims to evaluate the
efficacy and safety of Rivaroxaban therapy in CVT patients.

Objective: To evaluate the efficacy and safety of Rivaroxaban therapy in patients with
cerebral venous thrombosis (CVT), particularly in the post-acute phase, through a systematic
review of relevant studies.

Methods: Our review is based on Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines with an electronic search using PubMed, Cochrane,
Sage, Embase, and Ebsco published between 2012 and 2022. This study included patients
with CVT above 18 years old, confirmed by radiographic examination.

Results: From 339 studies, we found six studies included, with 113 participants who
completed the research program. Major bleeding was 2.26% (n=3). Venous
thromboembolism was 1.7% (n=2). Recurrent CVT was 1.7% (n=2). A score of mRS 0-1
was 76% (n=86), mRS score 2 was 2.6% (n=3), and 21 subjects in a study were evaluated
with NIHSS. Death was found in 1.7% (n=2), which is still unknown. Recanalization in 6-12
months, both partial and complete, was reported 66.3% (n=75), no recanalization was 1.7%
(n=2), and no recanalization evaluation was found 30.9% (n=35).

Conclusion: Rivaroxaban appeared safe and has good efficacy as a therapy in patients with
CVT after the acute phase.
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Introduction

Cerebral Venous Thrombosis (CVT) is a type of
stroke that occurs in approximately 0.5% to 1% of all
stroke events.! The incidence of CVT has increased
over the past few years with increasingly developed
radiological tests. CVT has various clinical
manifestations, ranging from mild symptoms to
headaches (in 83% of patients). Moderate symptoms in
the form of signs of intracranial hypertension such as
headache with papilledema focal deficiencies such as
paresis and aphasia accompanied by seizures, and
severe clinical manifestations such as encephalopathy,
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coma, and status epilepticus. If left untreated, CVT can
be life-threatening and potentially fatal.*-

Earlier series of CVT reported mortalities of 30-50%
and left untreated; the condition is potentially life-
threatening. Recent reports describe mortality of 5-
30%.%72° CVT is affected by various causative factors
that are reversible or non-reversible, including (1)
prothrombin mediated like factor V mutations, protein
C and S deficiencies, anti-thrombin III deficiencies,
and  antiphospholipid  antibodies,  pregnancy,
postpartum, malignancy, diseases related to
coagulation and complications of brain surgical
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interventions (2) inflammatory bowel disease, Crohn's
disease, ulcerative colitis and treatment using steroids,
sinusitis, trauma.*> Drugs that trigger CVT include
oral contraceptive pills (OCP), tamoxifen, and
erythropoietin.?

So far, the recommended therapy for CVT is
anticoagulation  unless  contraindicated,  plus
intravenous  unfractionated heparin (UFH) or
subcutaneous low molecular weight heparin (LMWH)
therapy.®'% In 2017, the European Stroke Organization
recommended the use of Low Molecular Weight
Heparin in the acute phase of CVT and oral
anticoagulant drugs at some time (3-12 months) after
CVT to prevent recurrent CVT and other venous
thromboembolic events. Heparin and vitamin K
antagonists (VKA) were the basis of VTE prevention
and treatment used for over 60 years because they were
the only anticoagulants available then.7

Warfarin is a conventional oral anticoagulant, a
vitamin K antagonist commonly used to treat blood
clotting diseases such as deep vein thrombosis and
pulmonary embolism. Warfarin is also used to prevent
stroke in people who have atrial fibrillation, heart valve
disease, or an artificial heart valve.!! Vitamin K
antagonists have good effectiveness, but vitamin K
antagonists require monitoring of food and drug
interactions, coagulation status, and dose adjustments
to maintain ideal international normalized ratio (INR)
values.” Monitoring INR levels is affected by factors
such as patient age, polytherapy, genetics, herbal
consumption, and diet. As a result, oral anticoagulant
therapy requires regular monitoring, which can be
burdensome for patients and healthcare providers.'%!!

These limitations prompted the development of
direct oral anticoagulants (DOACs), including
dabigatran, which inhibits thrombin, and Rivaroxaban,
apixaban, edoxaban, and betrixaban, which inhibit
factor (F)Xa.” Direct oral anticoagulants (DOACs)
have become an option for treating symptomatic CVT
patients over the past ten years and have advantages
over warfarin: more predictable pharmacokinetics, no
requirement for international normalized ratio (INR)
monitoring or daily dose adjustment, and may
demonstrate benefit. which is similar in the treatment
of acute CVT with lower rates of intracranial
hemorrhage. Rivaroxaban is the first oral FXa inhibitor
used to prevent and treat CVT.

Rivaroxaban can result in a reduction in the
likelihood of fatal bleeding and intracranial
hematoma.*'>!'*  Side effects associated with
Rivaroxaban therapy are hepatobiliary disorders,
allergic and hypersensitivity reactions,
leukocytoclastic  vasculitis, and alopecia.'> This
systematic review aimed to collect data and evaluate
the efficacy and safety of Rivaroxaban as therapy in
patients with CVT.
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Methods

The authors conducted a systematic search in the
databases PubMed, Cochrane, Sage, Embase, and
Ebsco for systematic reviews published in the English
language literature according to the Preferred
Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines (Figure 2).* The
search terms used were Cerebral Venous Thrombosis,
CVT, and Rivaroxaban, separately and in combination
using Boolean logic. The Included studies were
published in 2012-2022.

Eligibility Criteria

Articles eligible for review were original research,
which was available online and had full text. The
methods used in the included studies were randomized
control trials and cohort studies. This study discusses
CVT patients over 18, as confirmed by radiographic
tests such as MRI, CT angiography, CT scan, or DSA.
Our exclusion criteria included studies without follow-
up data and samples diagnosed with recurrent CVT
before being given Rivaroxaban therapy.

Study Selection

The studies that fulfilled the inclusion criteria were
retrieved in their complete text form and thoroughly
evaluated to determine their eligibility. The full texts
underwent screening by three independent reviewers,
namely MN, ASA, and AAP. In cases where
differences in opinion arose among the reviewers,
these disagreements were resolved through in-depth
discussion among them. Nevertheless, if the reviewers
were unable to reach a consensus after the discussion,
the resolution of any remaining disagreements was
entrusted to the decision of the first author.

Results Assessment

The findings derived from this systematic review
and meta-analysis encompass several key outcomes,
namely the incidence of major bleeding, the recurrence
of cerebral venous thrombosis (CVT), venous
thromboembolism, the modified Rankin scale,
recanalization occurring within a period of 6 to 12
months, and mortality rates. For inclusion in our
systematic review, studies were required to address a
minimum of five out of the six specified outcome
criteria that were utilized as essential parameters in the
analysis.

Risk of Bias

The quality of bias was assessed using the risk of
bias assessment checklist developed by Cochrane
(Figure 1).2
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Figure 1. Cochrane Risk of Bias

Results

In the electronic search stage, 339 articles discussed
Rivaroxaban as a therapy for cerebral venous
thrombosis (CVT). After eliminating duplication and
reviewing abstracts, 26 journals were obtained. The
authors wrote six journals based on the inclusion
criteria in the final results.

Research Characteristics

The authors included six studies with 113
participants who had completed the research program
and received Rivaroxaban therapy during the program.
A total of 3 studies were retrospective cohort studies.
A total of 2 studies were prospective cohort studies.
Another study was a double-blinded randomized
control trial.
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Figure 2. PRISMA Flowchart

Research Characteristics

The authors included 6 studies with 113 participants
who had completed the research program and received
Rivaroxaban therapy during the program. A total of 3
studies were retrospective cohort studies. A total of 2
studies were prospective cohort studies. Another study
was a double-blinded randomized control trial.

Intervention Design

In the 6 included studies, 113 research subjects
received Rivaroxaban therapy for 6-12 months. In
research by Sara Esmaeili et al, Muhammad Magsood
et al, Christina Geisbusch et al, and Fariborz et al,
subjects were divided into 2 groups, namely the group
that received Rivaroxaban therapy and the other group
received vitamin K antagonist therapy. Meanwhile, in
2 other studies the samples were only grouped into 1
group and given Rivaroxaban therapy (Table 1).

Follow-up

In the 6 included studies, follow-up to determine
outcomes in subjects given Rivaroxaban therapy were
carried out at months 3, 6, 8, and 12. Outcomes
assessed were bleeding, venous thromboembolism,
recurrent CVT, death, modified Rankin Scale (mRS),
and recanalization 6-12 months. In studies that have a
lack of data on outcomes, the risk of bias has been
assessed using the Cochrane Checklist Risk of Bias, so
that it can be attached for consideration for discussion
(Table 2).
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Table 1. Journals Included in the Systematic Review

No  Author Title Research Intervention Outcome
Design

1  Sara Rivaroxaban for the Retrospective The total subjects were divided into 2 Rivaroxaban has good efficacy
Esmaeiliet Treatment of Cohort Study groups. A total of 13 patients with CVT  equivalent to vitamin K
al, 202116 Cerebral Venous were given LMWH or heparin therapy and antagonists. The risk of

Thrombosis then continued with warfarin. Meanwhile, bleeding in patients receiving
in another group, 23 patients diagnosed Rivaroxaban therapy is not
with CVT were given initial therapy with higher than that of vitamin K
LMWH or Heparin, then continued with ~ antagonists.
Rivaroxaban. Evaluation is carried out
after 12 months.

2 Meraj Fatima An Observational = Retrospective Patients diagnosed with CVT based on Rivaroxaban showed
etal, 20197 Study to Evaluate Cohort Study MRYV are given Rivaroxaban treatment promising results.

the Effectiveness of after the acute phase, for 24-28 weeks, and
Rivaroxaban in the evaluated at 3 and 6 months. Outcome was
Management of assessed from the modified Rankin Scale
Cerebral Venous (mRS)

Sinus Thrombosis

3 Muhammad Use of Oral Retrospective The research was conducted in May 2017- The clinical results and
Magsood et Rivaroxaban in Cohort Study May 2018. Patients with a diagnosis of recanalization of Rivaroxaban
al., 20212!  Cerebral Venous CVT who had passed the acute phase were therapy patients were quite

Thrombosis divided into two groups; 1 group was good. Therapeutic outcomes
given Rivaroxaban therapy 20 mg-30 were acceptable. There were
mg/day. In the other group, Vitamin K oral no serious side effects.
anticoagulant (VKA) was given at 1/3/5 ~ Rivaroxaban therapy can be a
mg/day. The evaluation was carried out at safe therapy option for CVT
3, 6, and 12 months. cases.

4 Christina Novel Factor Xa  Retrospective Research data collection was carried out ~ Rivaroxaban has advantages in
Geisbusch et Inhibitor for the Cohort Study from January 2012- December 2013. The terms of metabolism and more
al, 20142 Treatment of research was carried out on patients with  practical therapeutic

Cerebral Venous CVT. Patients were divided into two applications. Rivaroxaban
and Sinus groups: those who received therapy has good outcomes
Thrombosis First Phenprocoumon (VKA) and novel factor and minimal side effects.
Experience in 7 Xa inhibitor (Rivaroxaban) treatment. However, there was no
patients Follow-up was carried out after 8 months. significant difference in VKA
Outcome assessment using the modified  and Rivaroxaban therapy
Rankin Scale (mRS) and evaluation of results.
recanalization based on Magnetic
Resonance Angiography (MRA).

5 Fariborzet Evaluation of Double- A total of 50 patients with CVT were Rivaroxaban is effective for
al, 202120 Rivaroxaban versus Blinded studied from April 2018 to May 2019. CVT treatment without serious

Warfarin for the Randomized Patients were diagnosed based on a CT side effects.

Treatment of Control Trial scan or MRI and then given Rivaroxaban

Cerebral Vein Research 20 mg/day or warfarin therapy with a dose

Thrombosis: A based on the patient's INR, which was

case-control checked once a week. Drug administration

masked study was carried out randomly after the
administration of enoxaparin therapy in the
acute phase. Evaluation was carried out at
the 3rd and 6th months of therapy.

6  Anticoli S. et Treatment of Retrospective This study had a sample of 6 patients Rivaroxaban has good clinical
al, 2016* Cerebral Venous  cohort study diagnosed with CVT who were given potential and a safety profile

Thrombosis with
Rivaroxaban

Rivaroxaban therapy. Sample data was
collected from January 2010 to July 2014.
The average duration of administration of
Rivaroxaban was 48 weeks. Diagnosis of
CVT is based on MRI. Follow-up imaging
was performed at 3 and 12 months to
assess recanalization. Evaluation was also
carried out using the modified Rankin
Scale (mRS).

for CVT therapy.
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Table 2. Outcomes from Journals Included in the Systematic

Outcome
. Major Venous Reccurent 6 Months Recanalization 12 Mo.nth‘s
No  Writer Bleeding thromboembolism  CVT mRS Death Recanalization
Complete Partial None Complete Partial None
1 Sara 0 0 1 mRSO0-1:19 0 - - - 10 2 2
Esmaeili et mRS two :3
al, 2021'®
2 Mergj 2 2 I mRSO0-1:29 2 12 17 - - - -
Fatima et
al, 20197
3 Muhamma 0 0 0  Evaluation 0 14 4 3 19 2 -
d Magsood using
et al., NIHSS
20212 NIHSS 0:20
NIHSS 1-4: 1
4 Christina 0 0 0 mRSO0-1:7 0 4 3 - - - -
Geisbusch
et al, 20142
5 Fariborz et 1 0 0 mRS0-1:25 0 No recanalization evaluation was carried out.
al, 2021%°
6 Anticoli S. 0 0 0 mRSO0-1: 6 0 5 1 2 4 -
et al, 2016*
Total 2.26% 1.7% 1.7% mRS 0-1: 1.7% Recanalization 6-12 months partial+complete 66.3%
(n=3) (n=2) (n=2) 76% (n=2) (n=75)
(n=86) No recanalization 1.7% (n=2)
mRS 2:2.6% Recanalization evaluation was not carried out 30.9%
(n=3) (n=35)
NIHSS 0:
17.6%
(n=20)
NIHSS 1-4:
0.85%
(n=1)
Discussion explanation.'” Recurrent CVT is prone to occur 24

This systematic review and meta-analysis research
aimed to determine the efficacy and safety of
Rivaroxaban as therapy for cerebral venous thrombosis
(CVT) based on research from 2012-2022. The
implication of this systematic review and meta-
analysis is to provide recommendations for
administering Rivaroxaban therapy to patients with
CVT who have passed the acute phase.

This systematic review included six journals with a
total of 113 participants who had carried out research
programs and evaluated using specific criteria to
determine treatment results clinically and based on
supporting examinations. In a journal written by Sara
Esmaeili, it was found that one patient who was given
Rivaroxaban therapy experienced a new CVT event
within the period of giving Rivaroxaban therapy. It was
discovered that the patient reduced the dose of
Rivaroxaban without the doctor's permission from 20
mg to 10 mg.'® Meanwhile, in research by Meraj
Fatima, recurrent CVT was also found in 1 patient.
Recurrent CVT occurred within 6 months of treatment
with Rivaroxaban, but there was no further
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months after the patient was first diagnosed with
CVT.? The risk of recurrent CVT increases in patients
with a history of venous thrombus, a history of
malignancy, malignant hemopathy, polycythemia, and
thrombocythemia.?**

In a journal by Meraj Fatima, bleeding occurred in
2 patients.!” In the Fariborz study, there was an incident
of extracranial bleeding in 1 patient during 3 months of
treatment with Rivaroxaban.?® Rivaroxaban has been
reported to reduce the likelihood of fatal bleeding and
intracranial hematoma. In treating cerebral venous
sinus thrombosis, Rivaroxaban can achieve and
maintain the ideal international standard ratio (INR)
value.*'*!"” However, in patients given Rivaroxaban
therapy who are >65 years old, the risk of
gastrointestinal bleeding increases; this should be a
concern in therapy monitoring. If bleeding occurs,

administration  of  Rivaroxaban  should Dbe
discontinued.?
The trials show an unexpected increase in

gastrointestinal bleeding, especially among patients
aged 75 years or over. Prevalence of gastrointestinal

Copyright © 2025 by Authors



bleeding increases with age and increased risk of
gastrointestinal bleeding has been observed in older
people when warfarin or novel oral anticoagulants are
prescribed concomitantly with antiplatelet agents.?*-33

In the attached journal, there is research by Meraj
Fatima, which included the incidence of venous
thromboembolism in 2 patients.!” Rivaroxaban is a
therapeutic option for venous thromboembolism in
patients undergoing knee and hip replacement to
prevent pulmonary embolism and prevent stroke and
systemic embolism in patients with non-valvular atrial
fibrillation.> Rivaroxaban is also approved by the US
FDA for prophylaxis of deep vein thrombosis (DVT)
and secondary prevention of venous thromboembolism
in patients at risk of VTE.” Several factors that
influence the occurrence of venous thromboembolism
after CVT include gender, age, and a history of
thrombophilia, or hypercoagulable status.?

There were deaths in 2 patients who were research
subjects by Meraj Fatima. In the characteristics of
research subjects by Meraj Fatima, subjects with
comorbidities such as diabetes (n=3), hypertension
(n=5), ischemic heart disease (n=2), chronic kidney
failure (n=1), and autoimmune disease (n=7) were
found. Meanwhile, it is known that the causes of CVT
in Meraj Fatima research subjects were
pregnancy/postpartum  (n=16),  antiphospholipid
syndrome (n=7), anemia/other blood disorders (n=2),
hereditary thrombophilia (n=1), head trauma (n=2),
oral contraceptives (n=2), and smoking (n=1).
However, the cause of death was not explained in detail,
whether it was related to Rivaroxaban therapy or due
to other conditions in the study sample.!”

Six studies included in this systematic review
conducted evaluations on research participants. The
results of Rivaroxaban therapy were evaluated by
assessing clinical and mRS scores and radiological
evaluation to assess recanalization. In research by Sara
Esmaeili, 19 subjects had an evaluation score of mRS
0-1 and an mRS score of 2 for as many as three people;
the total research sample was 23. Research by Meraj
Fatima found subjects with an mRS score of 0-1, as
many as 29 people out of the total. 31 sample people.
Research by Christina Geisbusch found that all
subjects (n=7) had an mRS score of 0-1. In research by
Fariborz, it was found that all subjects (n=25) had an
mRS score of 0-1. All subjects in the Anticoli study
(n=6) had mRS scores of 0-1.16:17:204

In the journals included in the systematic review,
recanalization was found at 6-12 months; both partial
and complete recanalization was 66.3% (n=75), no
recanalization accounted for 1.7% (n=2), while in 30.9%
(n=35) subjects were not evaluated for recanalization.
Meanwhile, in Fariborz's research, recanalization
evaluation was conducted on less than 25 research
subjects.
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In the study by Muhammad Magsood, clinical
outcome evaluation was assessed using the National
Institutes of Health Stroke Scale (NIHSS) at months 3,
6, and 12. The assessment of the NIHSS score was also
carried out when the research subjects were
hospitalized. In subjects in the group given
Rivaroxaban therapy at admission, a mean NIHSS
score of 11 was obtained with a minimum range of 5
and a maximum of 15. Meanwhile, one subject had an
NIHSS score with a score range of 1-4. The total
number of subjects in Muhammad Maqgsood's research
was 21 people. At the 3rd, 6th, and 12th months of
evaluation, subjects given Rivaroxaban therapy
obtained an NIHSS score of 0 in 20 people.?!

In conclusion, the six journals stated that
Rivaroxaban has good therapeutic efficacy and safety
for therapy in patients with cerebral venous thrombosis
(CVD).

The shortcomings of this systematic review
research are the limited inclusion of journals using the
double-masked randomized control trial method,
journals with larger sample sizes, and the still need for
journals that state significant differences regarding the
efficacy of administering Rivaroxaban and other
therapies such as CVT therapy.

Conclusion

In conclusion, the six journals stated that
Rivaroxaban has good therapeutic efficacy and safety
for therapy in patients with cerebral venous thrombosis
(CVT) after the acute phase.

References

1. Patel MR, Garg J, The ROCKET AF Steering et al. for
the ROCKET AF Rivaroxaban versus warfarin in
nonvalvular atrial. N Engl ] Med. 2015. 365: 883-891
2.

2. Geisbusch C, et al. Novel factor Xa inhibitor for
treating cerebral venous and sinus thrombosis: first
experience in 7 patients. Stroke. 2015; 45(8):2469 —71.

3.  Ferro JM, Bousser MG, Canhdo P, et al.. European
Stroke Organization guideline for diagnosing and
treating cerebral venous thrombosis - endorsed by the
European Academy of Neurology. Eur Stroke J. 2017,
2:195-221.10.1177/2396987317719364

4. Anticoli S, Pezzella FR, Scifoni G, Ferrari C,
Pozzessere C: Treatment of cerebral venous thrombosis
with Rivaroxaban. J Biomed Sci. 2016, 5:1-2.
10.4172/2254-609X.100031
Fayyaz M, Abbas F, Kashif T: The role of warfarin and
Rivaroxaban in treating cerebral venous thrombosis.
Cureus. 2019, 11:e4589. 10.7759/cureus.4589

Copyright © 2025 by Authors



10.

11.

12.

13.

14.

15.

16.

17.

Kristoffersen, ES, Harper CE, Vetvik KG, et al.
Incidence and Mortality of Cerebral Venous
Thrombosis in a Norwegian Population. Stroke AHA.
2020;51:3023-3029

Chan NC, Eikelboom JW, Weitz JI. Evolving
treatments for arterial and venous thrombosis: role of
the direct oral anticoagulants. Circ. Res. 2016;118(9),
1409-1424.

Ferro JM, Bousser MG, Canhao P, et al. European
Stroke Organization guideline for diagnosing and
treating cerebral venous thrombosis — endorsed by the
European Academy of Neurology. Eur J Neurol.
2017;24(10):1203-1213.

Bose G, Graveline J, Yogendrakumar V, Fergusson D,
Dowlatshah D: Direct oral anticoagulants in treating
cerebral venous thrombosis: a systematic review
protocol. Syst Rev. 2019; 8:99. 10.1186/s13643-019-
1022-8

Luo Y, Tian X, Wang X. Diagnosis and Treatment of
Cerebral Venous Thrombosis: A Review. Front Aging
Neurosci. 2018 Jan 30;10:2.

McEvoy G, Snow EK, American Society of Health-
System Pharmacists. AHFS drug information 2018;
Bethesda (MD): American Society of Health-System
Pharmacists; 2018. English.

Chan NC, Weitz JI. Rivaroxaban for prevention and
treatment of venous thromboembolism. Future Cardiol.
2019 Mar;15(2):63-77. doi 10.2217/fca-2018-0076.
Epub 2019 Feb 19. PMID: 30779598.

Bose G, Graveline J, Yogendrakumar V, Fergusson D,
Dowlatshah D: Direct oral anticoagulants in treating
cerebral venous thrombosis: a systematic review
protocol. Syst Rev. 2019; 8:99. 10.1186/s13643-019-
1022-8

Sugie M, lizuka N, Shimizu Y, Ichikawa H: Cerebral
venous thromboembolism in  antiphospholipid
syndrome successfully treated with an anti-Xa inhibitor
and corticosteroid. Internal Med. 2015; 54:3051-3056.
10.2169/internalmedicine.54.5045

Christopoulou EC, Filippatos TD, Elisaf MS: Non-
hemorrhage-related adverse effects of Rivaroxaban.
Arch Med Sci Atheroscler Dis. 2017, 2:108-112.
10.5114/amsad.2017.72533

Esmaeili S, Abolmaali M, Aarabi S, Motamed MR,
Chaibakhsh S, Joghataei MT, Mojtahed M, Mirzaasgari
Z. Rivaroxaban for the treatment of cerebral venous
thrombosis. BMC Neurol. 2021 Feb 15;21(1):73. doi:
10.1186/s12883-021-02091-1. PMID: 33588777,
PMCID: PMC7883416.

Fatima M, Asghar MS, Abbas S, Iltaf S, Ali A. An
Observational Study to Evaluate the Effectiveness of
Rivaroxaban in the Management of Cerebral Venous
Sinus Thrombosis. Cureus. 2021 Mar 3;13(3):e13663.
doi: 10.7759/cureus.13663. PMID: 33824814; PMCID:
PMC8017467.

16

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Fayyaz M, Abbas F, Kashif T: The role of warfarin and
Rivaroxaban in treating cerebral venous thrombosis.
Cureus. 2019, 11:e4589. 10.7759/cureus.4589
Geisbusch C, et al. Novel factor Xa inhibitor for
treating cerebral venous and sinus thrombosis: first
experience in 7 patients. Stroke. 2015; 45(8):2469 —
71far.

Khorvash, Fariborz., Farajpour-Khanaposhtani, M.,
H., Saadatnia, M. 'Evaluation of
Rivaroxaban versus warfarin for the treatment of
cerebral vein thrombosis: A case-control blinded
study,' Current Journal of Neurology, 2021;20(3), pp.
125-130. doi: 10.18502/cjn.v20i3.7687

Muhammad Maqsood, Muhammad Imran Hasan Khan,
Mubashar Yameen, Kashif Aziz Ahmed, Nazim
Hussain & Safdar Hussain. Use of oral Rivaroxaban in
cerebral thrombosis, Journal of Drug
Assessment, 2021; 10:1, 1-
6, DOI: 10.1080/21556660.2020.1838769

Neena. S. Abraham, S. Singh, G. C. Alexander, et al.,
“Comparative risk of gastrointestinal bleeding with

Hemasian,

venous

dabigatran, Rivaroxaban, and warfarin= population-
based cohort study,”2015; The British Medical
Journal, vol. 350.

Palazzo P, Agius P, Ingrand P, Ciron J, Lamy M,
Berthomet A, Cantagrel P, Neau JP. Venous
Thrombotic Recurrence After Cerebral Venous
Thrombosis: A Long-Term Follow-Up Study. Stroke.
2017; Feb;48(2):321-326. doi:
10.1161/STROKEAHA.116.015294. Epub 2016 Dec
15. PMID: 27980127

Klein P, Shu L, Nguyen TN, Siegler JE, et al. ACTION-
CVT Study Group. Outcome Prediction in Cerebral
Venous Thrombosis: The IN-REVASC Score. J Stroke.
2022 Sep;24(3):404-416.

Shamseer L, Moher D, Clarke M, et al. Preferred
reporting items for systematic review and meta-
analysis protocols (PRISMA-P): elaboration and
explanation. BMJ. 2015;350:g7647.

Higgins JPT, Thomas J, editor(s). Cochrane Handbook
for Systematic Reviews of Interventions Version 6.4
(updated August 2023). The Cochrane Collaboration,
2023; Available from handbook.cochrane.org

Idiculla PS, Gurala D, Palanisamy M, et al. Cerebral
Venous Thrombosis: A Comprehensive Review. Eur
Neurol (2020) 83 (4): 369-379

Ranjan R, Ken-Dror G, Sharma P. Pathophysiology,
diagnosis and management of cerebral
thrombosis: A comprehensive review. Medicine
(Baltimore). 2023 Dec 1;102(48):¢36366.

Chen YC, Chang CW, Wu HC, et al. Clinical
Characteristics and Prognostic Factors of Non-
Infectious Cerebral Venous Sinus Thrombosis. J. Clin.
Med. 2022, 11(20), 6096

venous

Copyright © 2025 by Authors


https://doi.org/10.1080/21556660.2020.1838769

30.

31.

32.

Ruff CT, Giugliano RP, Braunwald E, etal.
Comparison of the efficacy and safety of new oral
anticoagulants with warfarin in atrial fibrillation
patients: a randomized trial meta-analysis. Lancet
2015;383:955-62.

Xu Y, Siegal DM. Anticoagulant-associated
gastrointestinal bleeding: Framework for deciding
whether, when, and how to resume anticoagulants. J
Thromb Haemost. 2021 Oct;19(10):2383-2393.
Halperin JL, Hankey GJ, Wojdyla DM, et al. Efficacy
and safety of rivaroxaban compared with warfarin

17

33.

among elderly patients with nonvalvular atrial
fibrillation in the Rivaroxaban Once Daily, Oral, Direct
Factor Xa Inhibition Compared With Vitamin K
Antagonism for Prevention of Stroke and Embolism
Trial in Atrial Fibrillation (ROCKET AF)—circulation
2015;130:138-46.

Chang HY, Zhou M, Tang W, et al. Risk of
gastrointestinal ~ bleeding associated with oral
anticoagulants: population based retrospective cohort

study. BMJ 2015; 350

Copyright © 2025 by Authors



