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INTRODUCTION AND OVERVIEW

Introduction to the Canadian Stroke Best Practice Recommendations

The Canadian Stroke Best Practice Recommendations (CSBPR) provide up-to-date, evidence-based
guidelines for the prevention and management of stroke, to promote optimal recovery and reintegration
for individuals with stroke and support their families and informal caregivers. The CSBPR are under the
leadership of the Heart and Stroke Foundation of Canada (HSF).

The theme of the 7t Edition of the CSBPR is building connections to optimize individual outcomes.
Individuals with stroke often present to the healthcare system with multiple comorbid conditions — some
of which may have contributed to their stroke, some of which may be consequences of it, and some of
which may be unrelated. Nelson et al. found that approximately 80% of individuals who survive a stroke
have on average five other conditions and a range of psychosocial issues (Nelson et al. 2016). The
interactions among complex comorbid conditions must be considered to ensure treatment and ongoing
care planning is personalized and person-centred.

The healthcare system is often designed in siloes, with planning and organization for different
conditions being done separately rather than being integrated across conditions, even related vascular
conditions. As individuals move through different settings and phases of care after a stroke, they often
report feeling anxious and overwhelmed. Providing individualized care and ensuring connections are
made within the community have a significant impact on a person’s short- and long-term outcomes.

The 7" Edition of the CSBPR takes a broad, wholistic focus and takes into consideration issues of
multimorbidity and increasing complexity of individuals with stroke. A proportion of individuals will have
CVT secondary to a separate known or unknown issue (i.e. post-partum, malignancy, other
hypercoagulable state, trauma). Recognition and management of sequelae including epilepsy, vision
issues, fatigue, cognitive issues and mood will also help to promote recovery and facilitate wellness
after stroke.

The goal of disseminating and implementing these recommendations is to optimize evidence-based
stroke care across Canada, reduce practice variations in the care of individuals with stroke, and narrow
the gap between current knowledge and clinical practice.

These recommendations have been developed in collaboration with the Canadian Stroke Consortium.
We work closely with the Canadian Cardiovascular Society, Thrombosis Canada, and Hypertension
Canada to ensure alignment of recommendations across guidelines where possible and appropriate.

Disclaimer: The Canadian Stroke Best Practice Recommendations (CSBPR) are designed to support
implementation of best practices in stroke care across Canada. Healthcare systems, health
organizations and professional organizations, as well as legislation and standards, vary provincially.
The CSBPR provide guidance on a national level; they do not, overall, account for provincial variations
in legislation or standards. The CSBPR are not intended to supersede any provincial or local law or
organizational or professional standard. In considering and implementing the CSBPR, users are
encouraged to consult and follow all appropriate legislation or standards.

Scope of the Cerebral Venous Thrombosis Module

The CSBPR Cerebral Venous Thrombosis module provides guidance to healthcare providers caring
for adult individuals who present to the healthcare system with current or recent symptoms of cerebral
venous thrombosis. This module addresses management and care of individuals with CVT across the
continuum of care starting with first presentation to the healthcare system.
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Definitions and Descriptions

Cerebral Venous Thrombosis (CVT): Thrombosis of the veins of the brain, including the dural venous
sinuses and/or cortical or deep veins.

Individuals with CVT may present with neurological deficits due to increased intracranial pressure with
or without mass effect, from parenchymal venous congestion, intracranial hemorrhage, or some
combination. In the mildest circumstance, individuals with CVT may present with headache only.
Compared with ischemic stroke and primary intracerebral hemorrhage, CVT is a less common
cerebrovascular disorder, accounting for <1% of all stroke syndromes.

Acute Stroke: An episode of symptomatic neurological dysfunction caused by focal brain, retinal or
spinal cord ischemia or hemorrhage, and regardless of symptomatic duration. In general, “stroke” is a
clinical term that refers to persistent neurological deficits due to a cerebrovascular cause that could be
arterial or venous. Although stroke is commonly associated with changes on imaging, such as
infarction or hemorrhage in the brain, sometimes individuals may have persistent symptoms in the
absence of imaging findings. CVT may not always be associated with focal deficits in that some
individuals may only have symptoms in keeping with increased intracranial pressure, such as
headache, nausea/vomiting or visual changes. Thus, the distinction between not having versus having
a “stroke” from CVT can be somewhat arbitrary.

Venous Thromboembolism (VTE): VTE is a general term that refers to thrombosis (commonly called
blood clots) in the veins. Common VTE types include deep vein thrombosis (DVT - thrombosis of the
deep veins in the leg or arm), or pulmonary embolism (PE — a thrombus that begins elsewhere
[typically as a DVT] and embolizes, lodging in one or more of the arteries of the lung). CVT is a type of
VTE affecting veins in the brain.

Etiology: Risk factors for CVT can be classified as transient (e.g. oral contraceptive use, puerperium,
infection) or persistent (e.g. active cancer, inherited/acquired thrombophilia). An event without any
apparent identified transient or persistent precipitant is referred to as “unprovoked; also referred to in
the literature as “idiopathic” (Kearon et al. 2016). Common risk factors associated with CVT, both
transient (e.g. oral contraceptive use, puerperium, infection) and persistent (e.g. active cancer,
inherited/acquired thrombophilia) are listed in Figure 1.

Guideline Development Methodology

The CSBPR present high-quality, evidence-based stroke care guidelines in a standardized framework.
As healthcare providers across all disciplines implement these recommendations, it is expected that
practice variations will be reduced and gaps between evidence and practice will start to close, leading
to improved outcomes for individuals with stroke.

The Cerebral Venous Thrombosis module is a new addition to the CSBPR suite of recommendations.
The methodology used to develop this module has followed our thorough and rigorous process. Refer
to CSBPR Overview of Methodology for additional detail. Key steps in our development process have
included:

1. Establish an expert interprofessional writing group representing relevant disciplines across the
continuum of care and a range of settings and striving for balance regarding gender and overall
diversity. Refer to Appendix One for a list of writing group members and affiliations.

2. Consult with the Cerebral Venous Thrombosis Community Consultation and Review Panels,
comprising individuals with cerebral venous thrombosis, informal caregivers, and family
members.
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3. Select clinical questions to address in the module using the population/problem, intervention or
exposure, comparison, and outcome (PICO) format, where appropriate and applicable.

4. Conduct a systematic search and appraisal of research literature to December 2023, and update
evidence summary. Refer to the assigning evidence levels section of this module for more
information on the GRADE approach.

5. Conduct a systematic search and appraisal of external reference guideline recommendations.

6. Scientific writing group and the community consultation panels develop, review and finalize a set
of recommendations, address clinical questions, review and discuss benefits, risks, and harms of
proposed recommendations, and adhere to the elements of the Agree 2 criteria where
appropriate (Brouwers et al. 2010). This includes consideration of individual values and
preferences, informed by the community consultation panels and available evidence.

7. Scientific Writing Group rates the strength of the recommendations and the quality of evidence
following GRADE criteria (Guyatt et al. 2011; Guyatt et al. 2008a; Guyatt et al. 2008Db).

8. Review of the proposed module by the Canadian Stroke Best Practices Advisory Committee, and
incorporation of edits as required, with further consideration of benefits, risks, and harms.

9. Review of the proposed module by external leading experts in Canada and internationally, and
incorporation of edits as required. Refer to Appendix Two for a list of External expert reviewers

10. Obtain final approval and endorsement and undertake French translation.
11. Update educational materials and implementation resources.
12. Disseminate through publication and public release knowledge translation activities.

13. Continue with ongoing review and update process.

More detail for each of these steps is available in the CSBPR Overview, Methods and Knowledge
Translation manual on the Canadian Stroke Best Practices website. www.strokebestpractices.ca

Assigning Evidence Levels

The Grading of Recommendations, Assessment, Development and Evaluation (GRADE) methodology
and terminology has been applied throughout these guidelines. With GRADE, each recommendation
was assessed for:

1. The strength of the guidance (strong or conditional), based on the balance of desirable and
undesirable consequences, quality of evidence, values and preferences of those affected, and
resource use.

e A strong recommendation is one for which the guideline panel is confident that the desirable
effects of an intervention outweigh its undesirable effects.

e A conditional recommendation is one for which the guideline panel finds that the desirable
effects probably outweigh the undesirable effects, but appreciable uncertainty exists.

and

2. The quality of the evidence (high, moderate, low) upon which the recommendations are
formulated: risk of bias, directness of evidence, consistency and precision of results, risk of
publication bias, magnitude of the effect, dose-response gradient, and influence of residual
plausible confounding (Guyatt et al. 2008a).

The writing group was provided with comprehensive evidence tables that included summaries of high-
quality evidence identified through the structured literature searches. The group discussed and debated
the quality of the evidence and through consensus developed a final set of proposed recommendations.
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Each recommendation was assigned a rating as to the strength of the recommendation and the quality
of the evidence. Where appropriate and feasible, full GRADE review and analysis using relevant
GRADE tables has been conducted.

Clinical Considerations

The CSBPR uses the additional category of clinical considerations, consisting of expert opinion
statements. These are included when it is determined that guidance related to common clinical issues
would be helpful, but the topic lacked sufficient evidence to form an actual recommendation.

Conflicts of Interest

All potential participants in the recommendation development and review process are required to
complete confidentiality agreements and declare all actual and potential conflicts of interest prior to
participation. Declared conflicts of interest are reviewed by the co-chairs of the CSBPR Advisory
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for that topic and are recused from voting. If a co-chair is in conflict, they are recused from their
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CEREBRAL VENOUS THROMBOSIS RECOMMENDATIONS 2024

Section 1 Diagnosis and Initial Clinical Assessment of Symptomatic Cerebral
Venous Thrombosis (CVT)

1. Diagnosis and Initial Clinical Assessment of Symptomatic Cerebral Venous

Thrombosis, Recommendations 2024

1.0 Clinical Presentation

i. Awareness of CVT as a possible differential diagnosis is an important part of maintaining an
appropriate index of clinical suspicion. Front-line physicians and other healthcare professionals
should receive education related to the clinical presentation and diagnosis of this condition
[Strong recommendation; Low quality of evidence].

ii. In considering a diagnosis of CVT, healthcare professionals should consider both the
individual’'s symptoms and CVT risk factors [Strong recommendation; Moderate quality of
evidence].

Refer to Table 1 — Common Clinical Features at the Time of Presentation with CVT

Refer to Figure 1 — Patient Characteristics, Risk Factors, and Conditions Associated with Cerebral
Venous Thrombosis

1.1 Initial Clinical Assessment of Symptomatic CVT

i. Symptomatic CVT is a medical emergency. Individuals with confirmed or suspected CVT
should receive urgent and appropriate neuroimaging and clinical evaluation [Strong
recommendation; Low quality of evidence]. Refer to Section 1.2 for more information on
imaging.

ii. Individuals with confirmed or suspected CVT should be assessed for ongoing clinical stability
(airway, breathing, circulation), active seizures, and increased intracranial pressure including
fundoscopy [Strong recommendation; Moderate quality of evidence].

1.2 Diagnosis of CVT and Other Investigations
1.2.1 Imaging Recommendations

i. Individuals with a suspected diagnosis of CVT should receive both parenchymal and
neurovascular imaging (non-contrast CT and CT venography or MRI brain and MR venography
as described in 1.2.1.ii) immediately following clinical stabilization to confirm diagnosis [Strong
recommendation; Moderate quality of evidence].

ii. Individuals with a suspected diagnosis of CVT should undergo either contrast-enhanced CT
venography or contrast-enhanced MR venography for diagnosis of CVT [Strong
recommendation; Moderate quality of evidence].

a. Isolated non-contrast CT head is not recommended as it is not sufficient to rule in or
rule out a diagnosis of CVT [Strong recommendation; Moderate quality of evidence].

iii. Contrast-enhanced MR venography is recommended over time-of-flight MR venography due to
the possibility of false positive diagnoses as a result of flow-related artefacts [Strong
recommendation; Moderate quality of evidence].

a. Time-of-flight MR venography without contrast is not recommended as it is
insufficiently sensitive for the diagnosis of cortical vein thrombosis [Strong
recommendation; Moderate quality of evidence].
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b. For individuals with a suspected diagnosis of isolated cortical vein thrombosis not
confirmed with first-line imaging, additional imaging with MRI gradient echo or
susceptibility-weighted imaging is recommended [Strong recommendation, Moderate
quality of evidence].

1.2.2 Other Investigations

i. D-dimer measurement has limited diagnostic utility for the assessment of individuals with
suspected CVT due to insufficient sensitivity to exclude cases where pre-test probability of a
CVT diagnosis is lower. Using the results of D-dimer testing to determine whether
neuroimaging should be performed in individuals with suspected CVT is not recommended
[Strong recommendation; Moderate quality of evidence].

i. Routine lumbar puncture is hot recommended for the diagnosis of CVT [Strong
recommendation; Very low quality of evidence].

iii. The following laboratory investigations should be routinely considered in individuals with CVT
as part of the initial evaluation: hematology (complete blood count), electrolytes, coagulation
(aPTT, INR), renal function (creatinine, estimate glomerular filtration rate), random glucose,
ALT, TSH, and beta hCG pregnancy test in individuals able to become pregnant [Strong
recommendation; Low quality of evidence].

Section 1.2 Clinical Considerations

1. Symptomatic CVT can be challenging to diagnose in the absence of appropriate clinical
suspicion, and without appropriate neurovascular imaging. Refer to Summary of the Evidence
and Table 1 for additional information on diagnosis of CVT. Refer to Section 3.1 for additional
laboratory tests related to hypercoagulability workup and recommended timing.

Refer to Appendix Three for other laboratory tests which may be considered in specific
circumstances, depending on clinical presentation and risk profile.

Refer to Appendix Four for Antiphospholipid Antibody Testing in CVT flowsheet.

Cerebral venous thrombosis (CVT) is a rare but potentially life-threatening type of stroke, representing
0.5-1.0% of all stroke admissions (Bousser and Ferro 2007). The reported rates of CVT vary from 8.7
(Zhou et al. 2023) to 20.3 per million,(Otite et al. 2020) and appear to be increasing over time. The risk
of CVT is higher in women, where it is often associated with pregnancy and the puerperium, and with
oral contraceptive use (Amoozegar et al. 2015). Other non-genetic factors associated with an increased
risk of CVT include antiphospholipid antibodies (7.0-fold increase), autoimmune diseases (5.6-fold
increase), anemia (4.0-fold increase) and malignancy (3.2-fold increase) (Green et al. 2018). The most
common genetic factors associated with CVT are prothrombotic conditions, such as the presence of
factor V Leiden and protein C deficiency (Green et al. 2018). Diagnosis of CVT is frequently delayed in
part because it can mimic other acute neurological conditions (Bakradze et al. 2023).

Individuals with lived experience emphasized the importance of recognizing the common presenting
signs and symptoms of CVT, as their experience mostly differed from typical presentations of stroke. It is
important to readily recognize CVT signs and symptom so that diagnosis is not delayed. Their
experiences highlighted the challenge of CVT diagnosis; in some cases, many tests were performed
prior to their diagnosis to rule out other causes. People with lived experience also emphasized the
importance of imaging in the diagnosis of CVT.
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System Implications

To ensure that people who experience CVT receive timely stroke assessments, interventions and
management, interdisciplinary teams need to have the education, infrastructure and resources required.
These may include the following components established at a systems level.

1. Government funding and support for awareness initiatives to improve the recognition and recall
of the signs of CVT, which may present differently from other types of strokes, as well as more
typical stroke presentations (e.g., FAST, which is a global best practice) and the importance of
contacting 9-1-1 immediately. Awareness and education campaigns should prioritize reaching
communities who are less aware of the signs of stroke and most at risk of stroke and should be
informed collaboratively through community engagement activities with those audiences.

2. Enhanced collaboration among community organizations and healthcare professionals to ensure
consistency in public education of the signs of stroke with a strong emphasis on the urgency of
responding when the signs of stroke are recognized. Specific information related to other forms
of stroke including CVT should be included as part of awareness and education efforts.

3. Training and education for EMS, emergency department and all in-hospital staff, medical and
nursing students, physicians in primary and acute care as well as specialists, nurses, and allied
health professionals to increase their ability to recognize potential individuals with stroke,
including CVT, and provide rapid assessment and management.

4. Comprehensive systems in place to ensure all people in Canada have access to timely and
appropriate emergency medical services, including ambulatory services (e.g., outpatient
services, emergency department, community health centres, nursing stations) without financial
burden, and quality stroke care regardless of geographic location.

5. Enhanced monitoring and awareness of stroke among all people in Canada. Healthcare
systems and provincial/territorial and federal governments should generate linked health and
social surveillance population-based and regional data and use it to drive quality improvement
through better understanding of the health and social issues facing people in Canada.

Performance Measures

System Indicators:

1. Numbers of individuals presenting to the emergency department ED who receive a diagnosis of
CVT.

2. Number of individuals with CVT who are admitted to hospital annually.

3.  Number of individuals admitted with an alternate primary diagnosis who are subsequently
diagnosed with CVT during their hospital stay (e.g. head trauma with late onset CVT,
neurosurgical procedure with post-op CVT, etc.).

4. Number of individuals diagnosed with CVT who receive vascular imaging (CTV or MRV) at time
of diagnosis.

Process Indicators:
5. Timing from presentation to medical attention to diagnosis.

6. Timing from first presentation to medical attention and implementation of definitive therapy (eg.
antithrombotic therapy, typically with full anticoagulation).

7. Number of presentations to medical attention prior to diagnosis.
Patient-oriented outcome and experience indicators:

8. Mortality rate from CVT at 30 days and one year following diagnosis.
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9. Changes in quality of life index measure at 30 days, one year and 5 years following diagnosis
with CVT.

Measurement Notes

a. For indicator 9, standardized quality of life measurement tools should be used, and the same
measure used over time.

Implementation Resources and Knowledge Transfer Tools

Resources and tools listed below that are external to Heart & Stroke and the Canadian Stroke Best
Practice Recommendations may be useful resources for stroke care. However, their inclusion is not an
actual or implied endorsement by the Canadian Stroke Best Practices team or Heart & Stroke. The
reader is encouraged to review these resources and tools critically and implement them into practice at
their discretion.

Healthcare Provider Information

e CSBPR Cerebral Venous Thrombosis Module: Table 1 Common Clinical Features at the Time of
Presentation with CVT

e CSBPR Cerebral Venous Thrombosis Module: Figure 1 Patient Characteristics, Risk Factors,
and Conditions Associated with Cerebral Venous Thrombosis

e CSBPR Cerebral Venous Thrombosis Module: Appendix Three: Recommended Laboratory
Investigations for Individuals with Cerebral Venous Thrombosis

e CSBPR Cerebral Venous Thrombosis Module: Appendix Four:_Antiphospholipid Antibody
Testing Flowsheet

e Heart & Stroke: Signs of Stroke: https://www.heartandstroke.ca/stroke/signs-of-stroke;
https://www.heartandstroke.ca/stroke/signs-of-stroke/fast-signs-of-stroke-are-there-other-signs

e Stroke Engine: https://strokengine.ca/
e CVT Consortium: https://cerebralvenousthrombosis.com/professionals/

Information for Individuals with Lived Experience of Stroke, Including Family, Friends and
Caregivers

Heart & Stroke: Cerebral Venous Thrombosis Infographic
e CVT Consortium: https://cerebralvenousthrombosis.com/patients/patient-information-in-english/
e Heart & Stroke: Signs of Stroke: https://www.heartandstroke.ca/stroke/signs-of-stroke

e Heart & Stroke: FAST Signs of Stroke... what are the other signs?:
https://www.heartandstroke.ca/stroke/signs-of-stroke/fast-signs-of-stroke-are-there-other-signs

e Heart & Stroke: What is Stroke? https://www.heartandstroke.ca/stroke/what-is-stroke
Heart & Stroke: Your Stroke Journey: https://www.heartandstroke.ca/-/media/pdf-
files/canadal/your-stroke-journey/en-your-stroke-journey-v20.pdf

e Heart & Stroke: A Family Guide to Pediatric Stroke: https://www.strokebestpractices.ca/-
/media/l-stroke-best-practices/resources/patient-resources/a-family-quide-to-pediatric-stroke-
en.pdf?rev=ff206495b5a4479da4blald7b54c7734

e Heart & Stroke: Stroke in Young Adults: A Resource for Patients and Families:
https://www.strokebestpractices.ca/-/media/l-stroke-best-practices/resources/patient-
resources/stroke young final.pdf?rev=7338abd3dba746dc96180a057e244ce9

e Heart & Stroke: Online and Peer Support: https://www.heartandstroke.ca/heart-
disease/recovery-and-support/the-power-of-community

e Stroke Engine: https://strokengine.ca/
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Summary of the Evidence

Cerebral venous thrombosis is distinct from other stroke types. It is relatively uncommon within the
general population, presenting symptoms can be gradual and non-focal, and it most commonly affects
younger individuals, particularly women (Coutinho et al. 2012; Duman et al. 2017; Ferro et al. 2004;
Yaghi et al. 2022b). This combination of factors makes it critical for front-line clinicians to be aware of the
disease and its presenting symptoms and risk factors. In general, both younger adults and women with
stroke are at increased risk for initial misdiagnosis and/or diagnostic delay, which is common in CVT
(Newman-Toker et al. 2014; Yu et al. 2021). With respect to CVT specifically, one retrospective study
found that of 53 individuals with CVT, 20.8% had experienced an initial error in diagnosis (Liberman et
al. 2019). Another retrospective study using a combination of administrative claims data from the United
States and single-centre chart review found that of 5966 individuals with a diagnosis of CVT, 3.6% had
been seen in the emergency room in the 14 days prior to diagnosis and discharged with a diagnosis of
headache or seizure. Those who were seen and sent home from the emergency department were
younger (mean age 38.5 years) than in the remainder of the cohort (44.4 years) (Liberman et al. 2018).
Non-focal presentations, such as isolated symptoms and signs of intracranial hypertension, are
associated with longer times (>10 days) from symptom onset to diagnosis (Bakradze et al. 2023; Ferro
et al. 2009).

Incidence of CVT is approximately 10-20 per million in the general population, (Zhou et al. 2023)
although the incidence of CVT in association with pregnancy, approximately 9/100,000, is similar to that
of pregnancy-associated ischemic stroke and intracerebral hemorrhage (Swartz et al. 2017). Many
population-based series have reported increased incidence of CVT over time (Devasagayam et al. 2016;
Otite et al. 2020; Zhou et al. 2023). A recent US-based health services study found increasing rates
between 2005 and 2017 in men and older individuals, with stable rates in younger women. There were
also increased rates over time of comorbidity codes for malignancy, trauma and inflammatory disease
alongside those for CVT (Otite et al. 2020). Thus, increased rates might be due to improved overall
ascertainment with more frequent use of vascular neuroimaging, better survival of medically complex
individuals who go on to develop CVT, and/or better ascertainment in medically complex individuals.

Sex-specific risk factors for CVT are discussed in detail below (See Sex, gender and other equity-related
considerations). Risk factors are summarized in Figure 1 and have been explored in detail in a recent
meta-analysis of genetic and non-genetic risk factors (Green et al. 2018). A recent large prospective
cohort study found that adults with an identified risk factor had an earlier age of onset of CVT than those
without (Ranjan et al. 2023). Malignancy in particular was associated with older age of onset of CVT.

The limited available literature examining cancer types associated with CVT specifically include a high
representation of some hematologic malignancies (specifically acute lymphoblastic leukemia (ALL),
Janus-Kinase-2 (V617F) mutation-associated myeloproliferative neoplasms and Waldenstrom’s
macroglobulinemia) and some solid organ cancers, including breast, gastrointestinal, lung and CNS
cancers (Silvis et al. 2018). Some therapies, such as L-asparaginase for ALL, and steroids, are also
known risk factors for CVT. Head and neck infection is a well-established risk factor for CVT; COVID-19
infection has been associated with increased risk of CVT in both community- and hospital-based series
(McCullough-Hicks et al. 2022; Taquet et al. 2021). CVT, with and without other venous and arterial
thromboembolic events, was a common presentation of Vaccine-induced thrombosis with
thrombocytopenia (VITT), a rare (1/26500 to 1/1273000) autoimmune reaction to non-replicant
adenovirus vector-based COVID-19 vaccines (ChAdOx1, AstraZeneca/COVISHIELD and Ad26COV2.S,
Janssen, Johnson & Johnson) characterized by anti-platelet factor-4 antibodies (Klok et al. 2022).

Presenting symptoms of CVT may also differ from those of arterial strokes. The onset of symptoms is
generally more insidious. Overall, in multiple recent large series, less than half of patients present within
48 hours of symptom onset, although more acute presentations can occur with thunderclap headache or
stroke-like sudden focal symptom onset in addition to seizures (Duman et al. 2017; Lindgren et al. 2022;
Yaghi et al. 2022b). Symptoms may result from increased intracranial pressure, focal parenchymal
injury, and/or mass effect. Headache is the most common symptom, reported in approximately 90%,
although it may be a less common presenting features in older individuals presenting with CVT
(Coutinho et al. 2015). The exact prevalence varies depending on cohort, although the other most
common presenting symptoms include focal deficits, seizures, vision loss, encephalopathy or depressed
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level of consciousness or cranial neuropathies. (Table 1) Headache types, onset patterns and locations
at presentation are variable. One series of 200 consecutive patients with CVT found that headache at
presentation was not associated with neuroimaging evidence of hemorrhage or hydrocephalus. There
was no association between lateralization of pain and site of thrombosis, and none between thrombus
location and headache apart from occipital and neck pain association with transverse and/or sigmoid
involvement (Wasay et al. 2010). Characteristic symptoms of headaches due to increased intracranial
pressure (ICP), which is associated with papilledema on fundoscopic examination, may include supine
or nocturnal headache, associated nausea and/or vomiting, and blurred vision, transient visual
obscurations, and/or diplopia.

Several small studies and meta-analyses have examined diagnostic imaging modalities for CVT. Large
high-quality studies comparing diagnostic imaging modalities for CVT, particularly current ones
comparing contemporary contrast-enhanced CT venography (CTV) and/or contrast-enhanced MRI
venography (MRV) against gold-standard digital subtraction angiography, are lacking. A 2020 critical
review of English and Dutch neuroimaging studies examining performance of CT/CT venography and
MR for the diagnosis of CVT concluded that studies were observational, mostly small, outdated and with
a high risk of bias (van Dam et al. 2020). The accuracy of parenchymal CT and MRI in the differential
diagnosis of cerebral venous thrombosis and cerebral venous sinus thrombosis (i.e. CVT with sinus
involvement only) was examined in a systematic review using any of MR venography, CT venography,
or digital subtraction angiography (DSA) as the standard reference (Xu et al. 2018). Among 2,822 cases,
the pooled sensitivity and specificity for the identification of CVT using CT was 0.79 (95% CI 0.76- 0.82),
and 0.90 (95% CI1 0.89- 0.91), respectively. The corresponding values for the use of MRI were 0.82
(95% CI 0.78- 0.85) and 0.92 (95% CI 0.91-0.94) (Xu et al. 2018). The 2020 critical review found that,
using DSA as the reference standard, small observational studies comparing CT venography to DSA
have reported sensitivity and specificity of both 100% (van Dam et al. 2020). Other small studies using
other imaging modalities and final clinical outcome as reference standard have demonstrated a
sensitivity of 100% (95% CI 88-100%) and specificity of 100% (95-100%) for cases of sinus thrombosis,
but lower sensitivity for cortical vein thrombosis. Non-contrast-enhanced time-of-flight (TOF) MR
venography, compared with digital subtraction angiography also was not sensitive in the assessment of
small veins but accurate for larger veins and sinuses. When compared against contrast-enhanced MRI,
TOF MRV and non-contrast phase contrast (PC) MRV had a sensitivity of 64-100% and 48-100%,
respectively, with wide confidence intervals, and lower accuracy for identifying cortical vein thrombosis
(van Dam et al. 2020). Studies comparing contrast-enhanced MRI to DSA reported sensitivities of 86-
97% and specificities of 55-97% for diagnosis of CVT. MRI with gradient-echo (GRE) or susceptibility-
weighted imaging (SWI) had the most consistently reported adequate sensitivity and specificity for
cortical vein thrombosis (97-98% and 100%, respectively) (Altinkaya et al. 2015; Idbaih et al. 2006; Linn
et al. 2010).

In summary, larger and contemporary higher-quality studies are needed. Both contrast-enhanced CTV
and MRV are acceptable modalities, although additional imaging with MRI, including gradient-echo MRI,
may need to be considered if isolated cortical vein thrombosis is suspected. CT venography may be
more quickly performed and more easily accessible, and with fewer contraindications to MRI, while MR
venography does not expose patients to ionizing radiation. However, MR contrast should be avoided in
pregnancy and some patients may have additional contraindications to MR imaging, such as pacemaker
or retained ferromagnetic material. Although some groups have reported alternative native-contrast
thrombus imaging MRI sequences, such as black-blood thrombus imaging, with high reported diagnostic
accuracy for CVT, protocols tend to be site-specific and can be lengthy (Yang et al. 2016). Given these
limitations, native-contrast sequences are not recommended for routine use at this time. There is no
extensive literature comparing neuroimaging approaches (e.g. time-of-flight versus contrast-enhanced
MR venography) to assess venous recanalization in individuals with known CVT. (Section 3.2).

D-dimer has been explored as a screening tool to decide who should have neuroimaging to exclude
CVT where index of suspicion for CVT might be lower, such as isolated headache. A 2012 systematic
review and meta-analysis including 14 studies with 1,134 individuals evaluated for suspected CVT, 363
had a confirmed diagnosis. The weighted mean sensitivity for elevated D-dimer in those with confirmed
CVT was 89.1% (95% CI 84.8—-92.8). Sensitivities varied and were lower in those with longer duration of
symptoms, isolated headache and thrombosis of a single venous sinus. The pooled positive and
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negative likelihood ratios were 9.1 (95% ClI, 6.8-12.2) and 0.07 (95% ClI, 0-0.14), respectively (Dentali
et al. 2012b). Another small retrospective study found that presentations with focal neurologic deficits
were associated with higher D-dimer levels at baseline (Juli et al. 2020). A more recent prospective
study of 359 individuals with suspected CVT, 94 of whom had a subsequent confirmed diagnosis, found
the sensitivity and specificity of a D-dimer cut-off of 500 pg/L or above was 89.4% and 66.4%,
respectively (Heldner et al. 2020). Thus, given that D-dimer alone cannot reliably identify almost all
individuals with the disease, particularly those who may have a less classic presentation for CVT, D-
dimer is not recommended at this time as a screening tool. Further studies will determine whether D-
dimer in combination with other diagnostic modalities, such as non-contrast CT, might be a suitable
approach in lower-resource environments.

Sex, gender and other equity-related considerations

CVT is more common in females, although the greatest disparities in incidence between males and
females are in patients aged 50 years and under (Zhou et al. 2023). The most common risk factors for
CVT include oral contraceptive use, pregnancy and the puerperium and hormone replacement therapy
(Green et al. 2018; Silvis et al. 2016). One large prospective cohort study found that women experienced
CVT 9 years earlier than men on average, and that gender-specific risk factors (pregnancy, puerperium
or oral contraceptive use) were associated with earlier age of onset in women (Ranjan et al. 2023). Oral
contraceptive use may increase the risk of CVT up to 8-fold, and there may possibly be a synergistic risk
between oral contraceptive use and obesity (Amoozegar et al. 2015; Zuurbier et al. 2016). Although the
general stroke (Bushnell et al. 2014) and venous thromboembolism (Dragoman et al. 2018; Oedingen et
al. 2018) literature has compared formulations of hormonal contraceptives and has identified consistent
increased risk with estrogen-containing, but not progesterone-only formulations, this has not been
examined in detail in CVT specifically. The risk of pregnancy associated CVT is highest in the first six
weeks post-partum (Silvis et al. 2019).

Women are at higher risk than men for misdiagnosis of stroke, and the risk may be even higher with
CVT, as individuals may be younger (another risk factor for misdiagnosis) and the indolent and often
non-focal onset of symptoms may be mistaken for a benign cause of headache, such as migraine, which
affects approximately 20% of women (Frederick et al. 2014; Stewart et al. 1995).

There is a dearth of information related to considerations of race-ethnicity and social determinants of
health in CVT. One study using US administrative data found that Black individuals had the highest risk
of CVT, followed by white and Asian individuals (Otite et al. 2020). This mirrors population-based data
related to peripheral VTE (i.e. DVT and PE) (Goldhaber 2014). Another recent study reported that Black
race-ethnicity was associated with worse outcomes after CVT, although contributors related to health
inequities, structural racism and social determinants of health as opposed to any genetic or other
biological factors is not known (Goldhaber 2014; Klein et al. 2022). Data from lower- and middle-income
countries, particularly from Africa and South America, is under-represented, and to date, the only
genome-wide association study data is from European patients (Baduro and Ferro 2021; Ken-Dror et al.
2021; Zhou et al. 2023).

Evidence Table and Reference List: Cerebral Venous Thrombosis
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TABLE 1: Common Clinical Features at The Time of Presentation With CVT»

Prevalence (%)

Presenting symptom

Headache 87-89%
Seizure 24-40%
Focal Neurologic Deficits 18-48%
Depressed Level of Consciousness/encephalopathy 18-22%
Visual Loss 13-27%
Diplopia/other cranial neuropathies 11-14%

This table summarizes the most common presenting symptoms from participants in the two largest prospective
published series of symptomatic CVT but is not an exhaustive list of all potential presenting symptoms. (Duman et al.
2017; Ferro et al. 2004; Silvis et al. 2017)

FIGURE 1: Patient Characteristics, Risk Factors, and Conditions Associated
with Cerebral Venous Thrombosis™?

Male (~25 — 30%) Female (-70 — 75%)
Older Younger

LESS FREQUENT MORE FREQ

latrogenic (1-2%) Dehydration (2%} Hormone Replacement  Anti-Phospholipid Obesity (23%)

GConnective Tissue Disease (1%) (Lumbar Puncture, Therapy (4%) Antibodies (6-17%) -
(Systemic Lupus, Erythematosus, Neurosurgery, Jugular  nfiammatory Bowel _ ) Hereditary Cral CONT&EED“VES
Behcet Disease, Sarcoidosis) Catheterization) Disease (2-3%) Other Malignancy (7%)  Iron-Deficiency  Thrombophilia* (24-71%)
Anemia (9-27%) (31-41%)
Other Systemic Disease Head Trauma (1-3%) Hematological Head/Neck Infection Pregnancy/Puerperium
(1-2%) Malignancy (2-3%) (8-11%) {11-59%)

Patient characteristics, risk factors and associated medical conditions associated with CVT,
from less frequent to more frequent.

* Hereditary Thrombophilia includes, but is not limited to, Factor V Leiden Mutation, Prothrombin Gly20210Ala mutation Antithrombin
Deficiency and Hereditary Protein C/S Deficiency.

M Adapted from Silvis Nature Neurology 2017 (Silvis et al. 2017). Estimates of prevalence are based on data from ISCVT (Ferro et
al. 2004), VENOST study (Duman et al. 2017) and other case control studies which examined particular risk factors.
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Section 2 Acute Treatment of Symptomatic Cerebral Venous Thrombosis

2. Acute Treatment of Symptomatic CVT Recommendations 2024

Notes

These recommendations refer to initial acute management of CVT. Outpatient management of CVT in
the post-acute phase is discussed in Section 3.

Anticoagulation treatment: Anticoagulation management for CVT can be categorized in 3 phases: (1)
acute management, which is immediately around the initial diagnosis; (2) "primary”
management, which is the period of time when a person is treated with therapeutic anticoagulation
for their initial CVT; (3) "secondary prevention," which is any further antithrombotic therapy after
the primary phase aimed at preventing VTE recurrence (ASH Guideline 2020).(Ortel et al. 2020).

Symptomatic CVT - where the diagnosis is associated with neurological symptoms such as headache,
focal neurological symptoms, seizure, or signs of increased intracranial pressure.

2.0 Stroke Unit Management

i. Individuals with a diagnosis of CVT requiring inpatient management should receive routine
stroke unit care [Strong recommendation; High quality of evidence]. Refer to CSBPR Acute
Stroke Management module, Section 8 for additional information.

ii. Individuals with CVT should receive supportive care with hydration, management of intracranial
pressure, headache, nausea and vomiting, and seizures [Strong recommendations; Low quality
of evidence]. Refer to Section 3 for additional information on late seizures and epilepsy and
post-acute headaches. Refer to CSBPR Acute Stroke Management module, Section 9 for
additional information on post stroke complications and management.

2.1 Antithrombotic Management

i.  Therapeutic-dose subcutaneous low molecular weight heparin (LMWH) or intravenous
unfractionated heparin (UFH) should be initiated as soon as possible following diagnosis of
symptomatic CVT [Strong recommendation; Moderate quality of evidence].

a. Subcutaneous LMWH is preferred over intravenous UFH infusion for most individuals
with CVT due to more reliable and longer duration of anticoagulant effect, predictable
pharmacokinetics enabling administration of fixed doses without laboratory monitoring,
and lower risk of heparin-induced thrombocytopenia [Conditional recommendation;
Moderate quality of evidence].

b. Intravenous UFH is typically reserved for individuals with CVT who have severely
impaired renal function or require a surgical or invasive procedure [Conditional
recommendation; Low quality of evidence].

c. Ifusing intravenous UFH, it should be administered as a bolus followed by infusion and
adjusted based on institutional protocols [Conditional recommendation; Low quality of
evidence].

d. Heparin should be avoided in individuals with CVT with a history of heparin-induced
thrombocytopenia (HIT) [Strong recommendation; Moderate quality of evidence].

e. For any individuals with CVT with a history of HIT consider consulting hematology to
discuss anticoagulant management [Strong recommendation; Low quality of evidence].

ii. There is currently insufficient evidence to recommend the routine use of direct oral
anticoagulants (DOACSs) as the initial antithrombotic of choice (i.e., without parenteral lead-in
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anticoagulation) in the acute management of CVT [Conditional recommendation; Low quality of
evidence].

iii.  The presence of intracranial or subarachnoid blood is not a contraindication to anticoagulation
[Strong recommendation; Moderate quality of evidence].

iv. Systemic intravenous thrombolysis is not recommended in the acute treatment of CVT [Strong
recommendation; Low quality of evidence].

Section 2.1 Clinical Considerations

1. There may be rare cases where there are concerns regarding the safety of anticoagulation (e.g.
large or rapidly expanding intracranial hemorrhage, anticipated emergency surgical intervention,
meningitis/encephalitis with cortical venous hemorrhage) that will require case-by-case
collaborative decision-making by neurology, neurosurgery and hematology/thrombosis. The
benefits of anticoagulation should be weighed against the risks of symptomatic hemorrhage and
should be regularly re-evaluated based on clinical and neuroimaging reassessment. If experts
are not available on site, arrangements should be in place to contact the nearest centre providing
these services. Refer to Section 2.7 on “Surgical Management, Clinical Consideration 2” for
additional information.

2. The presence of concurrent head or neck infection is not an absolute contraindication to
anticoagulation.

3. There is insufficient evidence to support routine use of DOACs as first-line anticoagulation for
CVT, although first-line DOAC may be considered on a case-by-case basis.

2.2 Inpatient Seizure Management

i. Inindividuals with CVT who have not had clinical seizures, use of prophylactic antiseizure
medications is not recommended [Strong recommendation; Low quality of evidence].

ii. Acute symptomatic seizure(s) (occurring within 7 days of presentation) requires management
with anti-seizure medications (ASM) per local protocols to prevent further acute symptomatic
seizures [Strong recommendation; Low quality of evidence].

iii. Late seizures (occurring after 7 days of presentation), regardless of the presence or absence
of acute symptomatic seizures, may require long-term management with anti-seizure
medications [Strong recommendation; Moderate quality of evidence].

iv. Status epilepticus should be treated as per accepted local protocols [Strong recommendation;
High quality of evidence].

v. Electroencephalography (EEG) should be considered for individuals with episodic or prolonged
unexpected alterations in level of consciousness to rule out non-convulsive seizures or status
epilepticus [Strong recommendation; Low quality of evidence].

Section 2.2 Clinical Considerations

1. The choice of antiseizure medications will be dependent on individual factors including co-
morbidities and interactions with other treatments including anticoagulation. The duration of
treatment with antiseizure medications will be person dependent. Long-term management with
antiseizure medications (greater than 3 months) may not be required.

2.3 Acute Headache Management

Note, no evidence-based recommendations included for this section
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1.

Section 2.3 Clinical Considerations:

Headache from CVT is most commonly secondary to increased intracranial pressure or
intracranial hemorrhage. Early treatment with anticoagulation to reduce venous hypertension
may help with headache management.

It is reasonable to treat headache secondary to increased intracranial pressure with
acetazolamide.

The use of prolonged nonsteroidal anti-inflammatory drugs (NSAIDs) for headache management
while taking concurrent anticoagulation should be avoided given the risk of bleeding.

Refer to Section 3 for additional information on longer term management of chronic headaches.

2.4 Vision

Section 2.4 Vision

Individuals with visual symptoms or signs of increased intracranial pressure (ICP) on the initial
treating physician’s bedside examination should have an urgent ophthalmologic assessment,
ideally within 24-48 hours of CVT diagnosis [Strong recommendation; Low quality of evidence].

Section 2.4 Clinical Considerations:
1.

All individuals with a new diagnosis of CVT should have an initial ophthalmological assessment
including fundus examination and assessment for papilledema, visual fields and enlarged blind
spots at the time of their diagnosis.

a. Individuals with evidence of visual abnormalities or severe papilledema should receive
an urgent ophthalmology assessment and be started on acetazolamide.

Individuals without visual symptoms or signs of increased ICP should have an ophthalmologic
assessment, ideally within 7 days of CVT diagnosis.

Individuals without ophthalmic abnormalities related to the CVT on initial assessment should
have a subsequent ophthalmologic assessment to rule out development of later-onset
papilledema (as outlined above).

The initial formal ophthalmological assessment should be performed by a neuro-
ophthalmologist or ophthalmologist.

a. |If there are no ophthalmologists locally accessible, then an optometrist capable of
performing a dilated fundus examination can perform the initial assessment with an
ophthalmologist or neuro-ophthalmologist consulted remotely for advice.

Ophthalmologic assessment should include:
a. Best-corrected visual acuity and color vision.
b. Dilated fundus examination with stereoscopic viewing of the fundus.

c. |If papilledema is present, there should be automated threshold visual field testing with
standard automated perimetry with white-on-white stimuli, which has the best evidence
base for reliable, operator-independent longitudinal assessment of vision changes
secondary to increased ICP. Papilledema can be graded using the modified Frisén
scale for longitudinal follow-up.

In the case of ophthalmologic diagnostic uncertainty as to whether there is papilledema
secondary to increased intracranial pressure (vs. drusen, crowded discs, hyperopia), lumbar
puncture with opening pressure and cerebrospinal fluid analysis should only be undertaken to
clarify the presence of increased intracranial pressure if the benefits are deemed to outweigh
the potential risks related to herniation and/or disrupting anticoagulation.
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7. Optimal timing for ophthalmologic reassessment is unclear; follow up can be considered at 4
weeks and 3-6 months following diagnosis to exclude later-onset papilledema or vision loss.

241 Management of Papilledema

i. Acetazolamide may be initiated with dose escalation depending on the response of the
papilledema to therapy. The risks of acetazolamide therapy, including fluid loss, metabolic
acidosis, and hypokalemia, should be monitored, and individuals with CVT should be
counselled to be aware of paresthesia as a common side effect with higher doses [Strong
recommendation; Low quality of evidence].

ii. If, despite optimal medical management with anticoagulation and acetazolamide, there are
either (1) worsening of visual field deficits, acuity, or color vision; or (2) severe visual field loss
or abnormal acuity; then surgical intervention should be considered. The optimal approach (i.e.
optic nerve sheath fenestration or CSF diversion with shunting) can be considered as a shared
decision with relevant experts (i.e. ophthalmologists, neurosurgeons) [Strong recommendation;
Low quality of evidence].

Section 2.4.1 Clinical Considerations:

1. Individuals with papilledema or visual symptoms that could be attributed to increased
intracranial pressure should be managed by a neuro-ophthalmologist or ophthalmologist.

2.5 Neurocritical Care Management For CVT

i. Individuals with CVT should be routinely and regularly monitored clinically for signs or
symptoms of increased intracranial pressure [Strong recommendation; Low quality of
evidence].

ii. Individuals with CVT identified to have elevated ICP should be treated emergently based on
the severity of signs and symptoms using standard protocols [Strong recommendation; Low
quality of evidence].

a. Those who fail medical management for elevated ICP and are at risk of life-threatening
increased ICP should be considered for surgical and/or endovascular management, as
appropriate [Strong recommendation; Low quality of evidence]. Please refer to
Endovascular (Section 2.6) and Surgical management (Section 2.7) sections for
additional information.

Section 2.5 Clinical Considerations:

1. For signs and symptoms of ICP elevation, acetazolamide could be considered.

2. Appropriate referrals to critical care and neurosurgical services should be considered for
management of worsening ICP.

3. Non-invasive or invasive ICP monitoring technologies can be considered in comatose patients.

2.6 Endovascular Management

i. Endovascular therapy should not be routinely used as first-line therapy for the acute treatment
of cerebral venous thrombosis [Conditional recommendation; Moderate quality of evidence].

Section 2.6 Clinical Considerations
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The optimal candidates for endovascular therapy (EVT) for CVT are not known.

The optimal technical approaches for endovascular therapy for CVT, if any, are not known, and
the procedure should be performed by an experienced neurointerventionalist.

3. The optimal timing for EVT, if any, is not known.

a. Endovascular therapy (EVT) may be considered for treatment of cerebral venous
thrombosis in cases where there is clinical deterioration despite optimal medical
therapy and mechanical recanalization is considered to be of potential benefit.

b. In select cases where the treating physician and neurointerventionalist agree that the
benefits of early intervention are highly likely to exceed potential risks, EVT may be
considered alongside anticoagulation as first-line therapy for the acute treatment of
CVT.

4, EVT should be considered as a complement, and not a substitute, to anticoagulation unless
anticoagulation is otherwise contraindicated (e.g., active and uncontrolled bleeding).

2.7 Surgical Management

i. Decompressive hemicraniectomy should be considered in cases of life-threatening malignant
mass effect due to venous infarction and/or hemorrhage [Strong recommendation; Moderate
quality of evidence].

Section 2.7 Clinical Considerations:

1. Insertion of an external ventricular drain can be considered as a treatment and/or monitoring
option for elevated ICP and/or hydrocephalus.
2. If anticoagulation must be disrupted for a neurosurgical procedure, the approach to restarting

anticoagulation should be made on a case-by-case basis in discussion with a neurosurgeon and
with review of repeat neuroimaging with relevant specialists involved (e.g., stroke neurology,
hematology).

3. Long term management of chronically elevated ICP may require surgical management including
insertion of a shunt (ventriculoperitoneal or lumboperitoneal); or optic nerve sheath fenestration.

Rationale

In the acute phase of CVT, potential causes of clinical deterioration and death include thrombus
extension, venous edema or intracranial hemorrhage causing mass effect, status epilepticus, and other
post-stroke complications including pulmonary embolism and sepsis. Therefore, early therapeutic
interventions to address these issues are critical to ensure the best opportunity for a good outcome.
Anticoagulation using subcutaneous low molecular weight heparin (LMWH), or intravenous
unfractionated heparin (UFH) is the mainstay of acute treatment for CVT, with the aims of preventing
clot extension, facilitating recanalization and treating the systemic hypercoagulable state. The
incidence of early seizure associated with CVT is high (24-40%) (Duman et al. 2017; Ferro et al. 2004).
Intracranial hypertension (IH) is a potential complication of CVT, which can cause both headache and
vision loss, due to altered venous drainage. The incidence of IH in one small study was estimated to be
10% within a 6-month follow-up period, with a higher risk in patients who did not recanalize (Geisbisch
et al. 2021).

The use of endovascular thrombectomy (EVT) for the treatment of patients with CVT has been studied
in one randomized trial. The recent TO-ACT trial was halted after the first interim analysis for reasons
of futility (Coutinho et al. 2020). There were no significant differences between EVT or medical
management groups in either 6-month or one-year mortality. Issues persist regarding patient selection,
imaging, technique and lack of devices specific to treatment of the cerebral venous system (Goyal et
al. 2022).

Hemicraniectomy is a life-saving measure that is performed in cases of CVT complicated by malignant
mass effect. DECOMPRESS-2, the largest prospective study to date of over 180 CVT patients
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receiving hemicraniectomy, is not yet published. Results presented at the European Stroke
Organization Conference 2021 suggested that rates of death and functional dependence were higher
that what was reported in previous retrospective series (Alimohammadi et al. 2022).

People with lived experience (PWLE) highlighted the importance of person-centred care, being actively
involved in their treatment plan, and ongoing communication with their healthcare team. They
emphasized the value of receiving specific information on what CVT is, how their brain was affected,
the impact the stroke may have on their everyday tasks and functions, and CVT risk factors and risk of
recurrence. Individuals with CVT also valued receiving information and feedback following tests,
assessments and screenings. Doing so contributed towards an early understanding of CVT and the
residual impairments that may be experienced. Information on early or late-onset seizures was also
highly valued by PWLE.

System Implications

To ensure people experiencing CVT receive timely assessments, interventions and management,
interdisciplinary teams need to have the infrastructure and resources required. These may include the
following components established at a systems level.

1.

Performance Measures

System Indicators:

Organized systems of stroke care including stroke units with a critical mass of trained staff
(interdisciplinary team). Availability of Health Human Resources to appropriately staff stroke
units and provide recommended best practice service (e.g., 7 days/week) and promote optimal
outcomes.

Comprehensive and advanced stroke care centres with leadership roles within their geographic
regions, to ensure specialized stroke care access is available to individuals with CVT who may
first appear at general healthcare facilities (usually remote or rural centres) and facilities with
basic stroke services only.

Protocols and mechanisms to enable the rapid transfer of individuals with CVT requiring
admission from the emergency department to a specialized stroke unit as soon as possible
after arrival in hospital.

Standardized evidence-based protocols instituted for optimal inpatient care of all individuals
with CVT, regardless of where they are treated in the healthcare facility (stroke unit or other
ward), and across the regional stroke system of care.

Efforts to facilitate building and maintaining of stroke expertise among staff to provide
appropriate and evidence-based best practice care to individuals with CVT. The
interprofessional healthcare team members should have stroke-specific knowledge, skills, and
expertise, and access regular education to maintain competency.

Referral systems to ensure rapid access to specialty care such as ophthalmology and
hematology.

Telestroke service infrastructure and utilization optimized to ensure access to specialized
stroke care across the continuum to meet individual needs (including access to rehabilitation
and stroke specialists) including the needs of northern, rural, and remote residents in Canada.

Information on geographic location of stroke units, rehabilitation, and home care services, and
other specialized stroke care models available to community service providers, to facilitate
navigation to appropriate resources and to strengthen relationships between each sector along
the stroke continuum of care.

Ongoing professional development and educational opportunities for all healthcare
professionals who care for individuals with CVT.
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1. Median length of stay for during acute phase of care for all individuals with acute symptomatic
CVT admitted to hospital (core).

2. Proportion of individuals with acute symptomatic CVT who experience prolonged length of stay
beyond expected length of stay as a result of experiencing one or more complications.

Process Indicators:

3.  Number of individuals with symptomatic CVT who are admitted to hospital and treated on a
specialized stroke unit at any time during their inpatient hospital stay for CVT (numerator) as a
percentage of total number of individuals with acute symptomatic CVT admitted to hospital.

4. Median length of stay, stratified by complication type, during acute phase of care for all
individuals with CVT admitted to hospital who experience one or more complications during
hospitalization (core).

5. Proportion of individuals discharged with CVT who are readmitted within 30 days (or 90 days)
for any cause.

Patient-oriented outcome and experience indicators:

6. Proportion of individuals admitted to hospital with a diagnosis of acute symptomatic CVT who
experience one or more complications during hospitalization (e.g., deep venous thrombosis,
pulmonary embolus, secondary intracranial hemorrhage, gastrointestinal bleeding, pressure
ulcers, UTI, pneumonia, seizures) during inpatient stay.

7. Proportion of individuals who have experienced multiple visits to acute medical care prior to
having a definitive diagnosis of CVT.

8. Proportion of individuals with CVT who experience neuroradiological worsening (new or
worsening edema or ICH, or new/extension of venous thrombus).

9. Quality of life rating at 30 and 90 days for people who experience complications during acute
inpatient admission following CVT, using a validated tool.

10. In-hospital mortality rates (overall, 7 and 30-day) for patients with CVT.

Measurement Notes

a. For Indicator #1: CVT with deficits or stroke/ich should definitely be on a stroke unit.
Uncomplicated CVT may reasonably be under neurology or medicine, and traumatic CVT
under trauma so at the local level clarify which subpopulation to apply this to as denominator.

b. For Indicator #3: ‘Expected length of stay’ refers to the standard length of stay based on
Canadian Institute for Health Information algorithms.

c. For Indicator #5: Due to the smaller incidence rates of CVT compared to other stroke types,
numerators and denominators may become very small when looking at multiple sub-categories
of complications and stratifying by age and sex. Larger grouping variables may be required.

Implementation Resources and Knowledge Transfer Tools

Resources and tools listed below that are external to Heart & Stroke and the Canadian Stroke Best
Practice Recommendations may be useful resources for stroke care. However, their inclusion is not an
actual or implied endorsement by the Canadian Stroke Best Practices team or Heart & Stroke. The
reader is encouraged to review these resources and tools critically and implement them into practice at
their discretion.

Healthcare Provider Information

e Heart & Stroke: Signs of Stroke: http://www.heartandstroke.ca/stroke/signs-of-stroke
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CVT Consortium: https://cerebralvenousthrombosis.com/professionals/

Heart & Stroke FAST Signs of Stroke... what are the other signs?:
https://www.heartandstroke.ca/stroke/signs-of-stroke/fast-signs-of-stroke-are-there-other-signs

Heart & Stroke: Post-Stroke Checklist: https://www.heartandstroke.ca/-/media/l-stroke-best-
practices/resources/patient-resources/002-17 csbp post stroke checklist 85x11 en vl

Heart & Stroke: Virtual Stroke Care Implementation Toolkit:
https://www.strokebestpractices.ca/-/media/l-stroke-best-practices/csbpr-virtual-stroke-toolkit-
final.pdf?rev=e545b3d0a8394cal8586090a74cdcf49

Heart & Stroke: Taking Action for Optimal Community and Long-Term Stroke Care (TACLS) A
Resource for Healthcare Providers: https://www.strokebestpractices.cal/resources/professional-
resources/tacls

Thrombosis Canada: Clinical Guidelines: https://thrombosiscanada.ca/clinicalguides/

Canadian Association of Radiologists guidelines: https://car.ca/patient-care/practice-guidelines/

Information For Individuals With Lived Experience Of Stroke, Including Family, Friends And
Caregivers

Heart & Stroke: Cerebral Venous Thrombosis Infographic

Heart & Stroke: FAST Signs of Stroke... what are the other signs?:
https://www.heartandstroke.ca/stroke/signs-of-stroke/fast-signs-of-stroke-are-there-other-signs

CVT Consortium: https://cerebralvenousthrombosis.com/patients/patient-information-in-
english/

Heart & Stroke: Signs of Stroke: http://www.heartandstroke.ca/stroke/signs-of-stroke

Heart & Stroke: What is Stroke? https://www.heartandstroke.ca/stroke/what-is-stroke

Heart & Stroke: Your Stroke Journey: https://www.heartandstroke.ca/-/media/pdf-
files/canadalyour-stroke-journey/en-your-stroke-journey-v20.pdf

Heart & Stroke: Post-Stroke Checklist: https://www.heartandstroke.ca/-/media/l-stroke-best-
practices/resources/patient-resources/002-17 csbp post stroke checklist 85x11 en vl

Heart & Stroke: Enabling Self-management Following Stroke: A Checklist for Patients, Families
and Caregivers: https://www.strokebestpractices.ca/-/media/l-stroke-best-
practices/resources/patient-resources/csbpr-enabling-self-management-following-stroke-
checklist-jan2021-final.pdf?rev=03b045c41df04abfb7f4cbh652869f031

Heart & Stroke: A Family Guide to Pediatric Stroke: https://www.strokebestpractices.ca/-
/media/l-stroke-best-practices/resources/patient-resources/a-family-quide-to-pediatric-stroke-
en.pdf?rev=ff206495b5a4479da4blald7b54c7734

Heart & Stroke: Stroke in Young Adults: A Resource for Patients and Families:
https://www.strokebestpractices.ca/-/media/l-stroke-best-practices/resources/patient-
resources/stroke young final.pdf?rev=7338abd3dba746dc96180a057e244ce9

Heart & Stroke: Secondary Prevention Infographic: https://www.strokebestpractices.ca/-
/media/l-stroke-best-practices/resources/patient-resources/csbpr7-infographic-
secondaryprevention-final.pdf?rev=9f0dcf0ade22483ba9ae4113b2f0f3eb

Heart & Stroke: Rehabilitation and Recovery Infographic: https://www.strokebestpractices.ca/-
/media/1-stroke-best-practices/rehabilitation-nov2019/csbp-infographic-
rehabilitation.pdf?rev=a2cff1fb27424c84bbd44b568d58d1b4
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e Heart & Stroke: Transitions and Community Participation Infographic:
https://www.strokebestpractices.ca/-/media/l-stroke-best-practices/transition-of-care-
nov2019/csbp-infographic-transitions-and-
participation.pdf?rev=595e990al17e14232aa3b1c731d983ce3

e Heart & Stroke: Virtual Healthcare Checklist: https://www.strokebestpractices.ca/-/media/l-
stroke-best-practices/resources/patient-resources/csbp-infographic-virtual-healthcare-
checklist.pdf?rev=bf2f5b0e9e4a49cfbfc251208b6als5e2

e Heart & Stroke: Online and Peer Support: https://www.heartandstroke.ca/heart-
disease/recovery-and-support/the-power-of-community

e Stroke Engine: http://strokengine.ca/

Summary of the Evidence

Stroke unit management

Evidence summarizing the benefits of stroke unit care in a general post-stroke population can be found
in the Canadian Best Practice Guidelines for Acute Stroke Management, 2022 Seventh Edition (Heran
et al. 2022). The historical proportion of individuals with CVT comprising all patients admitted to stroke
units is approximately 0.5-1%.

Systemic thrombolysis

A previous review of case reports and case series describing systemic thrombolysis for management of
CVT (n=26 patients) reported high rates of intracranial (12%) and extracranial hemorrhage (19%), with
an 8% rate of fatal hemorrhage. In those who survived, available information regarding rates of
recanalization (n=16, 62%) and functional independence (n=26, 88%) were not out of keeping from
other series of individuals with CVT with usual management (Duman et al. 2017; Ferro et al. 2004; Kim
et al. 2023). Systemic thrombolysis is therefore not recommended.

Antithrombotic management

Anticoagulation is the mainstay of acute treatment for CVT, with the objectives of facilitating venous
recanalization, preventing thrombus extension and treating the overall hypercoagulable state. Unlike
with primary intracranial hemorrhage, the presence of intracranial bleeding in the context of CVT
should not delay initiation of anticoagulation. Approximately 30-40% of individuals with CVT may have
some type of intracranial bleeding on their initial scans (Afifi et al. 2020; Girot et al. 2007). A review of
260 patients from an international cohort found that 39% had hemorrhage at baseline, with 63% having
intraparenchymal bleeding (29% with small juxtacortical hemorrhages) with subarachnoid blood and
subdural blood in 24% and 11%, respectively. Approximately one-quarter had multiple hemorrhage
types (Afifi et al. 2020). Approximately 5-10% of patients will go on to develop new intracranial bleeding
(either expansion of pre-existing bleeding or a de nhovo hemorrhage in a separate anatomical location)
following diagnosis (Busch et al. 2016; Girot et al. 2007). Baseline ICH is associated with a higher risk
of delayed ICH (Busch et al. 2016); however, there is no evidence from the observational literature
suggesting that anticoagulation increases the risk of delayed intracranial hemorrhage (Girot et al. 2007;
Shakibajahromi et al. 2019). We note that the available literature in this regard is limited in defining
symptomatic versus asymptomatic delayed ICH and may be biased by a lack of timed prospective
follow-up early neuroimaging.

Despite its central role in the management of CVT, the quality of evidence comparing anticoagulation
to placebo is based on small underpowered studies that are heterogenous with respect to populations,
interventions and outcomes. Further, duration of follow-up is brief, with one randomized trial reporting
outcomes at approximately one month and another at 13 weeks (Al Rawahi et al. 2018; Coutinho et al.
2011a).
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The evidence supporting low-molecular weight heparin over unfractionated heparin as the initial
therapy for CVT is based on observational and small randomized studies, that demonstrate non-
significant trends in favour of LWMH for better functional outcomes and less intracranial bleeding (Al
Rawahi et al. 2018) and reduced mortality (Al Rawahi et al. 2018; Coutinho et al. 2010). Comparisons
between treatments in the non-randomized literature may be confounded by indication. The benefits of
low molecular-weight heparin over unfractionated heparin for treatment of acute venous
thromboembolism in general include more predictable pharmacokinetics without laboratory monitoring
and more reliable anticoagulant effect in addition to lower rates of heparin-induced thrombocytopenia
(HIT).

The overall rate of heparin-induced thrombocytopenia (HIT) is approximately 1 per 1500
hospitalizations in US-based data, with increased risks with major surgery and longer durations of
heparin exposure (Dhakal et al. 2018; May et al. 2023). Indefinite avoidance of heparin anticoagulation
is recommended in individuals with a history of HIT (Cuker et al. 2018; May et al. 2023). CVT
secondary to HIT is a very rare occurrence, estimated to affect less than 2% of those with HIT (Aguiar
de Sousa et al. 2022).

Clinical trials comparing DOACSs to warfarin have mostly included participants who had an initial lead-in
with parenteral anticoagulation. The RE-SPECT CVT trial, which compared dabigatran against vitamin
K antagonist anticoagulation, required 5-15 days of lead-in parenteral anticoagulation prior to initiation
of therapy (Ferro et al. 2019). The EINSTEIN-Jr pediatric thromboembolism trial, which included 117
children with CVT, also required 5-15 days of parenteral lead-in therapy (prior to randomization to
rivaroxaban 20 mg daily equivalent dosing versus control (VKA or LWMH) (Connor et al. 2020). The
SECRET trial, which compared rivaroxaban to standard-of-care anticoagulation (warfarin or ongoing
LWMH) did not have any requirement for lead-in parenteral therapy. One of 26 participants randomized
to rivaroxaban received no lead-in therapy, and the median time to initiation of rivaroxaban was 3 days
(IQR 2 - 6), with 46% of patients initiated on rivaroxaban within 48 hours of diagnosis and 73% prior to
day 5. There were no complications related to symptomatic intracranial bleeding or early (day 30)
symptomatic extension of CVT or early recurrent VTE in either group (Field et al. 2023). There is
insufficient evidence to support routine use of DOACs as first-line anticoagulation for CVT, although
first-line DOAC may considered on a case-by-case basis (Carrion et al. 2024).

The role of anticoagulation for CVT secondary to head or neck infection is less well-characterized in
the literature. A sub study of the prospective observational International Study on Cerebral Venous and
Dural Sinus Thrombosis (ISCVT) had 57 (9%) participants with CVT secondary to head or neck
infection. Of those, 83% were treated with therapeutic anticoagulation, without notable differences
distinguishing those with versus without anticoagulation. Rates of new intracranial hemorrhage were
high overall (6/23 in anticoagulated patients and 1/10 non-anticoagulated patients) but small numbers
and low event rates precluded specific recommendations. In the CVT sub study of the EINSTEIN-Jr
trial comparing rivaroxaban versus standard-of-care anticoagulation in a pediatric cohort of 117
children, 63% had infection-related CVT (80% otomastoiditis, 28% CNS infection 24% sinusitis, 12%
upper respiratory tract infection and 39% with multiple infection sites. Anticoagulation was held for
lumbar puncture (30%) and surgical interventions (55%). There were no major or clinically relevant
nonmajor bleeding events in the surgical group. One patient in the standard treatment group with
meningitis developed a subdural hemorrhage. No other patients had symptomatic intracranial bleeding,
nor was there any bleeding on repeat neuroimaging performed in 69/74 by the three-month mark.

Seizure management

Rates of seizure complicating CVT are high. Over one-quarter will have seizures at the time of their
presentation (Duman et al. 2017; Ferro et al. 2004). A recent study using retrospective and prospective
data including 1,281 adults with CVT reported that one-third had a symptomatic seizure within 7 days
of admission to hospital and 6% had status epilepticus. However, only 7% of patients with seizures
post-admission did not have a seizure preceding their admission to hospital. Predictors of early
seizures included presence of hemorrhagic or non-hemorrhagic parenchymal lesions or subarachnoid
blood, cortical vein or sagittal sinus involvement, focal deficits and OCP- or pregnancy/puerperial CVT.
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The authors concluded that prophylactic antiseizure therapy was not warranted in individuals
presenting without seizure (Lindgren et al. 2020). In a substudy of the ISCVT (n=624), 39% presented
with seizures. Of those who did not present with seizures, 3% had a new seizure within the first two
weeks of diagnosis. Two-hundred and thirty-one were prescribed antiseizure medication, 75% of whom
had seizures at presentation. Overall, use of anti-seizure medications (ASM) was associated with a
reduced risk of seizure, but rates of new seizures in those without seizures at presentation were low.

Rates of later seizures (i.e. after one week following diagnosis)(Beghi et al. 2010) were 11% over a
median follow-up of 2 years in a large cohort including retrospective and prospective data (n=1127).
Median time to late seizure was 5 months. Predictors of late seizures included history of status
epilepticus within the first week of admission, decompressive hemicraniectomy, subdural hematoma
and intracerebral hemorrhage. Although 70% with late seizures experienced subsequent recurrence
and 94% were initially prescribed antiseizure medication (Sdnchez van Kammen et al. 2020), the study
did not distinguish whether those with recurrences were still taking anti-seizure medications at the time.
A recent meta-analysis including four studies also explored prevalence and risk factors for late
seizures, although the previously discussed cohort of 1127 accounted for 86% of the 1309 patients in
the analysis and findings were similar (Gasparini et al. 2022).

Headache management

Headache is a presenting feature in approximately 90% of individuals with CVT and is presumed to be
due to increased intracranial pressure in most cases. Management principles of CVT-related headache
include appropriate management with anticoagulation to facilitate recanalization, management of
increased intracranial pressure, and appropriate analgesia. Beyond its role in the management of
increased intracranial pressure, the role of acetazolamide in headache management for CVT is not
known. The Idiopathic Intracranial Hypertension Treatment Trial (IIHTT), which enrolled individuals with
idiopathic intracranial hypertension, not CVT, found no reduction in headache-related disability,
measured by the Headache Impact Test (HIT-6) at six months between individuals randomized to
acetazolamide (maximum 4g/day) versus placebo (Wall et al. 2014).

Vision

Increased intracranial pressure can be associated with visual disturbances due to increased pressure
transmitted along the optic nerve sheath, causing papilledema (swelling at the optic nerve head due to
increased pressure). These visual changes can include transient visual obscurations and blurred vision
as well as visual field deficits or enlarged blind spots. Other visual disturbances in CVT can include
diplopia (usually secondary to increased pressure transmitted along the intradural portions of the sixth
cranial nerves, or, in the case of cavernous venous thrombosis, direct disturbances of the intrasinus
portions of the cranial nerves), and binocular vision loss (usually from focal parenchymal brain
involvement) or positive visual phenomena (usually from seizure activity).

Individuals with papilledema, however, may not be aware of any visual disturbances, and it is important
to assess for, and identify, papilledema as early as possible to facilitate timely, appropriate
management to reduce the likelihood of any permanent visual loss. In addition to the initial bedside
neurologic assessment, including fundoscopy, routine early involvement of healthcare professionals
with dedicated expertise in ophthalmology is of importance for several reasons. First, papilledema is
better detected on dilated fundoscopic exam than at the bedside. Second, appropriate assessments,
including stereoscopic fundoscopic assessment with papilledema grading, and automated perimetry,
can detect subclinical visual abnormalities, and can assess response to therapy over time.

There is minimal literature related specifically to management of papilledema in CVT. The literature for
management of papilledema with mild visual loss secondary to idiopathic intracranial hypertension (I1H)
demonstrates a benefit for use of acetazolamide for individuals with mild visual loss due to IIH. The
Idiopathic Intracranial Hypertension Treatment Trial (IIHTT) randomized adults with a diagnosis of IIH
meeting modified Dandy criteria for diagnosis (Wall et al. 2014). Participants were randomized to
acetazolamide and dietary intervention versus placebo and dietary intervention. The acetazolamide
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treatment protocol was an initial dose of 500 mg bid, increasing by 250 mg every six days to a
maximum tolerated dose of 2 g bid. The primary outcome was the perimetric mean deviation (PMD) in
the worst affected eye at six-month follow-up. Eighty-six participants were randomized to active drug
therapy, 44% of whom tolerated the maximum dose; 45% tolerated doses between 1 - 3.75 g/day. In
the acetazolamide arm there was a modest statistically significant improvement in the primary outcome
of average perimetric mean deviation in the more affected eye (0.71 light stimulus decibels [95% CI 0
to 1.43 dB; p=0.050). Although this did not meet the predetermined threshold for clinical significance
(1.3 dB), treatment effects were greater in participants with higher-grade papilledema at baseline.
There were also significant improvements in the acetazolamide arm compared to control for secondary
outcomes including cerebrospinal fluid opening pressure, papilledema grade on fundus photography
and optical coherence imaging, and quality of life in patients with mild visual field loss (Smith and
Friedman 2017).

Interestingly, patients with CVT can also develop late intracranial hypertension/ papilledema, with or
without venous recanalization, and for this reason it is important to have follow-up ophthalmological
assessment, even if the initial evaluation is normal. In a retrospective cohort of 70 CVT patients with
follow-up, 7 (10%) developed new (n=5) or worsening (n=2) symptomatic intracranial hypertension
within a median follow-up of six months (Geisbtisch et al. 2021). Five of the 7 patients with late
intracranial hypertension had achieved partial (n=3) or complete (n=2) recanalization. In the SECRET
trial, 1/50 (2.5%) developed new persistent papilledema at 90 days despite complete recanalization.
Anecdotal discussions with members of the International CVT Consortium also confirm a similar
experience with late “idiopathic” intracranial hypertension in a minority of CVT patients who have
achieved partial or complete recanalization. Although there is some overlap in predisposing features for
CVT and IIH, including younger age, female sex, and increased body mass index, the mechanism for
this phenomenon and associated risk factors are not currently known. The optimal timing for later
reassessment is not known, but could be considered around the one-month mark (balancing timing at
which some recanalization is expected to occur, (Aguiar de Sousa et al. 2020) but not waiting too long
such that previously undetected papilledema would persist without management for a prolonged period
of time) and again at the 3-6 month mark, to be reassessed alongside repeat vascular neuroimaging
and usual clinical follow-up.

Endovascular management

The role of endovascular therapy (EVT) in the management of CVT is not well defined, and practices
vary, including use of EVT as first-line versus rescue therapy, candidate selection, and approaches
(Goyal et al. 2022). Assessment of the benefits of EVT in CVT may be further complicated by the
challenges in defining an optimal outcome measure, as the modified Rankin Scale (mRS) may be
insufficiently sensitive to measure outcomes after CVT, given high rates of functional independence
amongst survivors.

The Thrombolysis or Anticoagulation for Cerebral Venous Thrombosis (TO-ACT) trial randomized
patients with CVT with one or more pre-defined risk factors for worse prognosis, including intracranial
bleeding, GCS<9, “mental status disorder,” or deep venous involvement, to endovascular therapy as
per local practices versus conservative therapy (Coutinho et al. 2020). Endovascular techniques
included mechanical thrombectomy alone, intradural thrombolysis or both. The primary outcome was
an mRS of 0-1 at 12 months. At enroliment, median GCS was 11 and median NIHSS was 12. The trial
was stopped early for futility after 67 of a planned 164 patients were randomized. There was no
difference between groups with respect to the primary outcome (67% vs. 68%, RR 0.99, 95% CI 0.71-
1.38). One-quarter in the EVT group received intradural thrombolysis as part of therapy. Sinus
perforation occurred in 3/33 in the EVT group.

Although systematic reviews of case series of CVT receiving EVT report high rates of favourable
outcomes, (Goyal et al. 2022) studies comparing outcomes between patients undergoing EVT versus
anticoagulation alone CVT report higher rates of mortality with EVT, likely suggesting that the
procedure is being performed in participants with worse clinical presentations. One large single-centre
prospective study of 546 CVT patients from India had 10% who went for EVT, most commonly for
clinical deterioration. EVT was performed through retrograde venous access through the internal
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jugular using a Fogarty balloon. The only complication reported was an intrasinus fracture of the
Fogarty balloon retrieved with snare. There were no clinical incidences suspicious for pulmonary
embolism. At 12-month follow-up, 67% in the EVT group had an mRS of 0-2. Outcomes for the non-
EVT group were not described (Alwan et al. 2023). A recent systematic review and network meta-
analysis of clinical trials and observational series of patients with CVT treated with anticoagulation or
EVT (n=17 studies) found an increased odds of death (OR 1.83, 95% 1.04 - 3.21) in those treated with
EVT (Naik et al. 2022). A recent review of cases of CVT undergoing mechanical thrombectomy (MT)
between 2005 and 2018 in the US-based National Inpatient Sample identified use of MT in 1.56% of
85,370 CVT cases, with an upward trend of 0.13% per year (Wahood et al. 2023). Mortality was 16.7%
in the MT group compared with 3.8% in those not receiving MT. Individuals who had MT had a higher
proportion of markers in line with more severe presentations, including a higher prevalence of coma,
ICH, and intubation.

Surgical management

Decompressive hemicraniectomy for CVT has been described in retrospective case series and
systematic reviews. The results of the prospective DECOMPRESS-2 study were previously presented
at the 2021 European Stroke Organization Conference but are not yet published (Aaron et al. 2021). In
118 individuals receiving decompressive hemicraniectomy for CVT, 58% were characterized as
comatose prior to surgery, with 23% having unilaterally absent and 8% with bilaterally absent pupillary
responses. Thirty-five percent had an mRS of 0-2 at 12 months, which is lower than what is reported in
previous systematic reviews (Ferro et al. 2011).

Sex and gender considerations

No sex-specific concerns related to acute medical antithrombotic therapy have been identified outside
of scenarios related to pregnancy or breastfeeding, where DOACs are contraindicated. Warfarin is
contraindicated in pregnancy.

Acetazolamide has been identified as a potential teratogen in the context of animal studies, although a
retrospective series of 50 women treated before 13 weeks of gestation with acetazolamide for IIH did
not report an increase in spontaneous abortion above controls with IIH not taking acetazolamide, and
no congenital anomalies were reported (Falardeau et al. 2013). In cases of individuals who are
pregnant and being considered for treatment with acetazolamide, an obstetric opinion is recommended
(Mollan et al. 2018; Thaller et al. 2022).

There are multiple considerations related to the use of ASM in women who are pregnant or
breastfeeding which have been well-summarized in guidelines by the International League Against
Epilepsy. https://www.ilae.org/patient-care/epilepsy-and-pregnancy

Special considerations related to acute treatment in pregnancy:

There is a previous Canadian Stroke Best Practice Consensus Statement related to management of
acute stroke in pregnancy (Ladhani et al. 2018). As with other stroke types, acute treatment principles
represent the confluence of two clinical considerations: (1) appropriate treatment if the patient were not
pregnant and (2) appropriate treatment if the patient were not experiencing a stroke. Management
decisions should thus be based on symptom severity, clinical condition of the patient and, when
available, personal values and wishes of the patient and next of kin. A systematic review of
management of CVT in pregnhancy identified 66 cases, with a high prevalence of EVT, including
thrombolysis alone (26%) or thrombectomy (8%) (Kashkoush et al. 2017). Five patients (8%)
underwent hemicraniectomy. Those receiving EVT had a higher prevalence of coma at presentation.
Overall, 94% in the series had an mRS of 0-2; 91% in the EVT group had an mRS of 0-2. It should be
noted that the review was mostly composed of case reports and thus reporting bias towards successful
cases, with an overrepresentation of EVT cases, is expected.
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Evidence Table and Reference List: Cerebral Venous Thrombosis
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Section 3  Post-acute Management of Cerebral Venous Thrombosis and

Person-centered Care

3. Post-Acute Management of Cerebral Venous Thrombosis and Person-centered Care,

Recommendations 2024

3.1 Factors Related to Clinical Decision-Making for Anticoagulation

Vitamin K antagonists (dose-adjusted to target INR 2.0-3.0) and/or DOACs are suitable options
for oral anticoagulation for individuals with CVT [Strong recommendation; Moderate quality of
evidence].

Vitamin K antagonists are the preferred standard of care for individuals with a confirmed
diagnosis of antiphospholipid antibody syndrome, and always for those with triple
antiphospholipid antibody positivity [Strong recommendation; Moderate quality of evidence].

Section 3.1 Clinical Considerations
1.

Unless there is a clear indication for ongoing parenteral anticoagulation (e.g. pregnancy),
individuals with CVT should be transitioned to an oral anticoagulant for primary treatment once
clinically stable.

Anticoagulation should be continued for a minimum of 3 months. The optimal duration of primary
anticoagulation is not known. The net clinical benefit of long-term anticoagulation for secondary
prevention for idiopathic CVT after initial 3 to 12 months of primary treatment is also not known.

In making decisions around duration of anticoagulation, individuals with CVT can be stratified
according to the presence or absence of transient and chronic thrombotic risk factors, as well as
other factors known to be associated with recurrent CVT and/or VTE (e.g., unprovoked event, male
sex), which influence the risk of recurrence after discontinuation of anticoagulation.

a. Individuals with CVT associated with a major transient risk factor (e.g. isolated oral
contraceptive use, early post-partum period) should receive primary anticoagulation
treatment for at least 3 to 6 months. Refer to CVT and Pregnancy (Section 4) for
additional information on thromboprophylaxis.

b. Individuals with a first episode of CVT without a prior history of VTE, or other identifiable
risk factors, should receive primary anticoagulation treatment for 6 to 12 months.
Decisions regarding further extension of anticoagulation for secondary prevention should
be based on the estimated risk of recurrent CVT and/or VTE and bleeding, and with
shared clinical decision-making in conjunction with the individual and with thrombosis
expertise when necessary.

c. Individuals with a major chronic thrombotic risk factor (e.g., active cancer), recurrent
CVT, recurrent VTE, or high-risk thrombophilia (antiphospholipid antibody syndrome,
homozygous factor V Leiden, homozygous prothrombin gene mutation, combination
inherited thrombophilia, deficiencies of natural anticoagulants [protein C, protein S,
antithrombin]) should be considered for indefinite anticoagulation, without disruption
between the primary treatment and secondary prevention phases of therapy. Consider
consultation with a clinician with thrombosis expertise for ongoing management.

Recommendations for ongoing antithrombotic therapy for secondary prevention and choice of
agent should be made on a case-by-case basis based on the estimated risk of recurrent CVT
and/or VTE and bleeding, and with shared clinical decision-making in conjunction with the
individual with CVT and with thrombosis expertise when necessary.
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3.1.1 CVT Workup: Cancer Screening and Hypercoagulability Testing

i. Individuals with CVT should be assessed for additional risk factors for CVT and managed as per
usual care, including ensuring guideline-recommended age-appropriate cancer screening is up to
date [Strong recommendation; Moderate quality of evidence].

3.1.2 Inherited Thrombophilia

Note, no evidence-based recommendations included for this section

Section 3.1.2 Clinical Considerations

1. Limited observational data suggest that inherited thrombophilia may increase the risk of VTE
recurrence after CVT.

a. Testing for inherited thrombophilia and the spectrum of thrombophilia workup is an area
of ongoing controversy, as is decision-making around testing.

b. Current guidelines from the International Society on Thrombosis and Hemostasis (ISTH)
recommend testing for inherited thrombophilia in individuals with CVT who would
otherwise not have an indication for indefinite anticoagulation.

2. Screening for inherited thrombophilia should include testing for antithrombin-3, protein C, and
protein S deficiencies, factor V Leiden, and prothrombin gene mutation (G20210A) according to
ISLH guidelines (Barbhaiya et al. 2023; Marlar et al. 2021).

a. Levels of antithrombin, protein C and protein S can be affected by acute thrombosis,
anticoagulation, and pregnancy/puerperium. Therefore, testing is not recommended in
the acute setting (based on ISLH guidelines), and rather when making the decision as to
if or when to transition to anticoagulation for secondary prevention (Barbhaiya et al.
2023; Marlar et al. 2021).

3. Consultation with hematology/thrombosis should be considered for guidance regarding the
appropriateness, timing and interpretation of testing.

3.1.3 Antiphospholipid Antibody Syndrome (APS)

i. Individuals with CVT without a known history of antiphospholipid antibody syndrome should be
tested for antiphospholipid antibodies as it may influence antithrombotic decision-making (choice
of antithrombotic agent or duration of treatment) [Strong recommendation; Low quality of
evidence]. Refer to Appendix Four for testing considerations.

a. As per the 2023 American College of Rheumatology/European Alliance of Associations for
Rheumaology (ACR/EULAR) criteria, an individual must meet required clinical and
laboratory criteria for a diagnosis of APS. Testing includes measurement of non-specific
inhibitor (lupus anticoagulant), anticardiolipin antibody, and anti-beta2 glycoprotein-I
antibody according to guidelines (Baker et al. 2020; Barbhaiya et al. 2023; Devreese et al.
2014; Marlar et al. 2021; Tripodi et al. 2020) [Strong recommendation; Low quality of
evidence].

b. Testing for a non-specific inhibitor (lupus anticoagulant) should be conducted prior to
initiation of anticoagulation, which interferes with the results of testing. Anticoagulation
should not be delayed pending testing [Strong recommendation; Low quality of evidence].

3.2 Role of Routine Follow-up Vascular Neuroimaging

Section 3.2 Follow-Up Neurovascular Imaging
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1.
2.

Routine follow-up vascular neuroimaging should be repeated within 3 to 6 months after initiating
anticoagulation [Strong recommendation; Low quality of evidence].

Section 3.2 Clinical Considerations

The ideal timing of follow-up vascular neuroimaging is uncertain.

Although the role of late venous recanalization in predicting outcomes or guiding anticoagulation
strategy is uncertain, repeat neuroimaging allows the treating clinician to visualize changes in
thrombus burden over time and to establish a newer baseline if there are additional concerns
about recurrent thrombosis in the future.

Ideally, repeat vascular neuroimaging should be performed with either CT or MRI contrast-
enhanced vascular imaging.

Beyond six months of treatment, the role of routine subsequent vascular neuroimaging is
uncertain but can be considered if it will change antithrombotic treatment considerations (i.e.
duration of treatment).

In the clinically stable individual with CVT who has completed primary treatment with
anticoagulation, with no recurrent symptoms and recanalization of a chronic stable thrombus, the
role of ongoing surveillance with vascular neuroimaging is unlikely to be of benefit.

There is no indication for routine surveillance imaging after CVT in asymptomatic individuals to
rule out development of dural arteriovenous fistula.

Choice of modality for repeat neuroimaging (i.e. CT vs MR), patrticularly in instances where there
will be multiple follow-ups, should be considered in the context of resources (i.e. availability and
wait-lists) as well as risks of repeat radiation exposure, particularly in younger individuals.

3.3 Management of Other Post-Acute Sequelae of Cerebral Venous Thrombosis
3.3.1 Post-CVT Management

Note, individuals with CVT tend to be younger than other individuals with lived experience of stroke.
Their post-CVT care needs are unique, less studied and will vary depending on their individual work,
school and home situations. Cognitive complaints, headaches and fatigue may be significantly
disabling without radiologic evidence of residual CVT sequalae. Some basic principles do apply to all
individuals post CVT.

All individuals with CVT should be assessed for mood, cognition, fatigue, functional impairments
(including visual deficits), headache and rehabilitation needs at the time of their event and
throughout their recovery [Strong recommendation; Low quality of evidence].

All individuals with CVT with functional impairments and rehabilitation goals should undergo early
rehabilitation as per Canadian Best Practice Stroke Guidelines Recommendations [Strong
recommendation; Moderate quality of evidence]. Refer to CSBPR Rehabilitation, Recovery and
Community Participation Following Stroke for additional information.

Individuals with mood disturbance following CVT should be treated and referred to appropriate
mental health support services [Strong recommendation; Moderate quality of evidence].

Individuals with post-CVT fatigue should be assessed for reversible causes and be advised on
pharmacologic and non-pharmacologic strategies for management [Strong recommendation;
Low quality of evidence].

Individuals with CVT with cognitive concerns should be screened with validated screening tools
[Strong recommendation; Low quality of evidence]. Refer to CSBPR Vascular Cognitive
Impairment module for additional information.
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a. Further neuropsychological evaluation is recommended if impairments are identified on
screening, or the individual continues to have subjective cognitive complaints which are
interfering with their daily functioning. This is especially important in individuals who are
still working or in school, to establish the degree and severity of deficits, in order to
inform return to work and school, and to determine what accommodations can be made
[Strong recommendation; Low quality of evidence].

vi. Individuals with CVT should be assessed for return to work or school at follow-up and throughout
transitions of care [Strong recommendation; Low quality of evidence]. Refer to CSBPR
Rehabilitation, Recovery and Community Participation Following Stroke for additional
information.

vii. Individuals with CVT with residual impairments and/or seizures should be assessed for return to
driving when appropriate. Recommendations for return to driving should be guided by provincial
licensing requirements [Strong recommendation; Low quality of evidence]. Refer to CSBPR
Rehabilitation, Recovery and Community Participation Following Stroke

viii. Individuals with lived experience of CVT should be advised about what is known regarding the
natural history of post-CVT sequalae and should be made aware of peer support groups [Strong
recommendation; Low quality of evidence]. Refer to CSBPR Transitions and Community
Participation Following Stroke.

3.3.2 Late Seizures and Epilepsy

i. Individuals with CVT who develop late seizures (>7 days post-diagnosis) should be treated with
appropriate ASM per standard guidelines [Strong recommendation; Moderate quality of
evidence].

ii. Most late post-CVT seizures will be associated with an elevated risk of recurrent seizures
(epilepsy) related to chronic structural lesions (e.g. encephalomalacia). This will likely require
long-term management with ASM, which is to be reviewed as part of routine clinical follow-up
[Strong recommendation; Moderate quality of evidence].

Section 3.3 Clinical Considerations
Post-Acute Symptoms

1. Individuals with CVT with an adverse change in headache pattern, worsening seizures, new focal
deficits, visual symptoms or pulsatile tinnitus following initial CVT should be evaluated clinically
and with repeat parenchymal and vascular neuroimaging to exclude complications including CVT
recurrence, intracranial hypertension or dural AV fistula.

2. After the acute phase, individuals with CVT who continue to experience headaches should be
assessed and treated according to chronic headache management principles. If after standard
management, the individual with CVT continues to have persistent and debilitating headaches,
consider referral to a practitioner with expertise in treatment of headache.

Most patients with CVT are transitioned to oral anticoagulation. Vitamin K antagonists (VKA) have
traditionally been recommended by older guidelines (Ferro et al. 2017); however, a recent emerging body
of evidence, including three small randomized trials (Connor et al. 2020; Ferro et al. 2019; Field et al.
2023) and a large retrospective observational study (Yaghi et al. 2022b) suggest that, in selected
patients, DOACs may also be appropriate, which is also reflected in the updated AHA/ASA Scientific
Statement on CVT (Saposnik et al. 2024). In those studies, markers of efficacy, including rates of
recurrent CVT and peripheral VTE and venous recanalization are similar between patients treated with
DOAC and VKA. Safety events including major extracranial and intracranial hemorrhage were low overall
in the randomized trials; the large retrospective ACTION-CVT study found that rates of hemorrhage were
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lower in patients treated with DOAC compared to VKA as part of their routine clinical care (Yaghi et al.
2022D).

DOACSs are not the treatment of choice, however, for patients with known antiphospholipid antibody
syndrome (APLAS). Multiple small trials examining DOAC versus warfarin for prevention of venous and
arterial thromboembolic events in individuals with APLAS were stopped early due to safety concerns with
an excess of thromboembolic events in the DOAC arm (Pengo et al. 2018; Woller et al. 2022), or were
completed with similar findings (Ordi-Ros et al. 2019).

Rates of functional independence after CVT are high (85-90%). However, a number of studies have
identified high rates of persisting issues with cognition, mood, fatigue and headache impacting quality of
life. While retrospective studies report high rates of persisting symptoms months and years following
CVT, (Hiltunen et al. 2016; Koopman et al. 2009) participants in the recent prospective SECRET trial
found that these symptoms continued to improve on average over one year of follow-up (Field et al.
2023). Late seizures affect approximately 10% of patients with CVT (Sanchez van Kammen et al. 2020).

The needs, goals and experiences of people with lived experience of CVT are highly individualized.
People with lived experience highlighted that approaches to ongoing management of CVT and other
post-acute sequelae of CVT need to be person-centered and involve an interdisciplinary team as
required. People with lived experience emphasized the importance of ongoing mental health support, as
well as addressing “invisible” impairments such as cognitive impairment, visual changes, and headaches.

Throughout rehabilitation and recovery, people with lived experience highlighted the value of feedback
from their healthcare provider on progress as well as areas in which progress may be slower or lacking.
This is helpful to better understand their impairments and recovery post-stroke. They also emphasized
the importance of ongoing follow-up, as rehabilitation and recovery needs and goals change over time.
Peer support was identified as helpful for people with lived experience, in particular those who are at
similar life stages and with other shared experiences. Person-centred support for return to work or school
was very important among PWLE. Individuals with CVT also emphasized the importance of support and
information for family members and caregivers.

System Implications

1. Health promotion efforts that contribute to the prevention of stroke and CVT in all
communities (integrated with existing chronic disease prevention initiatives) must be
established.

2. Improved communication and transition planning between all stages and settings of care
and ensuring that primary care team members are fully informed on the goals of care,
prevention therapies initiated by the healthcare providers during first assessments (e.g., in
the emergency department), follow-up appointments for further investigations and long-term
management.

3. Coordinated efforts among stakeholders such as the Heart and Stroke Foundation, public
health agencies, ministries of health and care providers across the continuum to produce
patient, family and caregiver education materials with consistent information and messages
on risk factor management.

4. Coordinated processes for ensuring access to and awareness of educational materials,
programs, activities, and other media related to risk factor management by healthcare
professionals, patients and caregivers, including promotion of educational material and
effective dissemination mechanisms.

Performance Measures

System Indicators:

1. Annual occurrence rates for CVT in each province and territory.

2.  Number of individuals who experience CVT who are admitted to hospital annually.
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Process Indicators:

3.  Number of individuals who are readmitted to hospital within 30 days, 90 days and one year
following initial admission for CVT, stratified by reason for readmission.

4. Number of visits to acute care post-discharge for individuals with CVT.
5.  Number of follow-up investigations performed on individuals with CVT, stratified by age and sex
(especially repeat CT/CTVs in young people) within first year following diagnosis.

6. Proportion of individuals with CVT who receive a referral for rehabilitation assessment at
discharge and at one year.

7. Proportion of individuals with CVT who receive referrals to subspecialists, stratified by specialty
(e.g., Ophthalmology, Hematology) in hospital and at 30 days following discharge.

Patient-oriented outcome and experience indicators:

8. CVT mortality rates across provinces and territories, including in-hospital or 30-day rate and one-
year rate (KQI).

9. Quality of life rating at 30 and 90 days for individuals with CVT, using a validated tool.
10. Proportion of individuals with CVT unable to return to work or school following index event.

11. Proportion of individuals with CVT who experience adverse effects that impact daily living — e.g.,
changes in mood, fatigue, cognition, ongoing headaches at 30 and 90 days following diagnosis.

Measurement Notes

a. Validated tools should be used to measure quality of life, mood and cognitive changes and other
impacts.

b. For Indicator #5: Due to the smaller incidence rates of CVT compared to other stroke types,
numerators and denominators may become very small when looking at multiple sub-categories
of complications and stratifying by age and sex. Larger grouping variables may be required.

Implementation Resources and Knowledge Transfer Tools

Resources and tools listed below that are external to Heart & Stroke and the Canadian Stroke Best
Practice Recommendations may be useful resources for stroke care. However, their inclusion is not an
actual or implied endorsement by the Canadian Stroke Best Practices team or Heart & Stroke. The
reader is encouraged to review these resources and tools critically and implement them into practice at
their discretion.

Healthcare Provider Information

e CSBPR Cerebral Venous Thrombosis Module: Appendix Four:_Antiphospholipid Antibody
Testing Flowsheet

e Heart & Stroke: Signs of Stroke: http://www.heartandstroke.ca/stroke/signs-of-stroke

e CVT Consortium: https://cerebralvenousthrombosis.com/professionals/

e Heart & Stroke: FAST Signs of Stroke... what are the other signs?:
https://www.heartandstroke.ca/stroke/signs-of-stroke/fast-signs-of-stroke-are-there-other-signs

e Heart & Stroke: Post-Stroke Checklist: https://www.heartandstroke.ca/-/media/l-stroke-best-
practices/resources/patient-resources/002-17 csbp post stroke checklist 85x11 en vl
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Heart & Stroke: Virtual Stroke Care Implementation Toolkit: https://www.strokebestpractices.ca/-
/media/1-stroke-best-practices/csbpr-virtual-stroke-toolkit-
final.pdf?rev=e545b3d0a8394cal18586090a74cdcf49

Heart & Stroke: Taking Action for Optimal Community and Long-Term Stroke Care (TACLS) A
Resource for Healthcare Providers: https://www.strokebestpractices.ca/resources/professional-
resources/tacls

Stroke Engine: http://strokengine.ca/

Information For Individuals With Lived Experience of Stroke, Including Family, Friends and
Caregivers

Heart & Stroke: Cerebral Venous Thrombosis Infographic

Heart & Stroke: Signs of Stroke: http://www.heartandstroke.ca/stroke/signs-of-stroke

CVT Consortium: https://cerebralvenousthrombosis.com/patients/patient-information-in-english/

Heart & Stroke: FAST Signs of Stroke... what are the other signs?:
https://www.heartandstroke.ca/stroke/signs-of-stroke/fast-signs-of-stroke-are-there-other-signs

Heart & Stroke: Your Stroke Journey: https://www.heartandstroke.ca/-/media/pdf-
files/canadalyour-stroke-journey/en-your-stroke-journey-v20.pdf

Heart & Stroke: Post-Stroke Checklist: https://www.heartandstroke.ca/-/media/l-stroke-best-
practices/resources/patient-resources/002-17 csbp post stroke checklist 85x11 en vl

Heart & Stroke: Enabling Self-management Following Stroke: A Checklist for Patients, Families
and Caregivers: https://www.strokebestpractices.ca/-/media/l-stroke-best-
practices/resources/patient-resources/csbpr-enabling-self-management-following-stroke-
checklist-jan2021-final.pdf?rev=03b045c41df04abfb7f4cbh652869f031

Heart & Stroke: A Family Guide to Pediatric Stroke: https://www.strokebestpractices.ca/-
/media/l-stroke-best-practices/resources/patient-resources/a-family-quide-to-pediatric-stroke-
en.pdf?rev=ff206495b5a4479da4blald7b54c7734

Heart & Stroke: Stroke in Young Adults: A Resource for Patients and Families:
https://www.strokebestpractices.ca/-/media/l-stroke-best-practices/resources/patient-
resources/stroke _young_final.pdf?rev=7338abd3dba746dc96180a057e244ce9

Heart & Stroke: Secondary Prevention Infographic: https://www.strokebestpractices.ca/-/media/l-
stroke-best-practices/resources/patient-resources/csbpr7-infographic-secondaryprevention-
final.pdf?rev=9f0dcfOade22483ba9ae4113b2f0f3eb

Heart & Stroke: Rehabilitation and Recovery Infographic: https://www.strokebestpractices.ca/-
/media/1-stroke-best-practices/rehabilitation-nov2019/csbp-infographic-
rehabilitation.pdf?rev=a2cff1fb27424c84bbd44b568d58d1b4

Heart & Stroke: Transitions and Community Participation Infographic:
https://www.strokebestpractices.ca/-/media/l-stroke-best-practices/transition-of-care-
nov2019/csbp-infographic-transitions-and-
participation.pdf?rev=595e990al17e14232aa3b1c731d983ce3

Heart & Stroke: Virtual Healthcare Checklist: https://www.strokebestpractices.ca/-/media/l-
stroke-best-practices/resources/patient-resources/csbp-infographic-virtual-healthcare-
checklist.pdf?rev=bf2f5b0e9e4a49cfbfc251208b6al5e2

Heart & Stroke: Online and Peer Support: https://www.heartandstroke.ca/heart-disease/recovery-
and-support/the-power-of-community

Stroke Engine: http://strokengine.ca/
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Summary of the Evidence

Factors related to clinical decision-making for anticoagulation

Please see section 2.1, “Antithrombotic management,” for discussion of the evidence related to
timing of transition from parenteral to oral anticoagulation.

Vitamin K antagonists have been the longstanding guideline-recommended treatment for secondary
prevention after CVT (Ferro et al. 2017). Recently, multiple observational studies and small randomized
trials have compared efficacy and safety of DOACs against warfarin for CVT. The RE-SPECT CVT trial
randomized 120 individuals with CVT 1:1 to six months with dabigatran 150 mg bid, versus warfarin,
target INR 2.0 - 3.0 (Ferro et al. 2019). There were no VTE recurrences in either group at 6 months.
There were two major GI hemorrhages in the dabigatran group and one symptomatic intracranial
hemorrhage in the warfarin group. There were no differences between groups with respect to
recanalization. The pediatric EINSTEIN-Jr trial randomized 114 children with CVT 2:1 to three months of
20 mg equivalent dosing of rivaroxaban versus standard-of-care anticoagulation with either VKA, target
INR 2.0 - 3.0, or low molecular-weight heparin (Connor et al. 2020). There was one recurrent VTE in the
comparator group. Rates of recanalization were similar between groups. There were 5 clinically relevant
non-major bleeding events in the rivaroxaban group and one symptomatic intracranial hemorrhage in the
comparator group. The SECRET feasibility trial randomized 50 individuals with CVT 1:1 to a minimum of
six months with rivaroxaban 20 mg daily versus standard-of-care anticoagulation with either warfarin,
target INR 2.0 - 3.0, or low molecular-weight heparin (Field et al. 2023). At six months, there was one
recurrent VTE in the rivaroxaban group. There was one symptomatic intracranial hemorrhage and two
clinically relevant non-major bleeding events in the rivaroxaban group. There were no VTE recurrences,
major or clinically relevant non-major bleeding events in the comparator group. There were no
differences between groups with respect to recanalization. ACTION-CVT was a large retrospective
international study comparing safety and efficacy of DOACs versus VKA prescribed to individuals with
CVT as part of their routine clinical care (Yaghi et al. 2022b). Apixaban was the most commonly
prescribed DOAC (67%), followed by rivaroxaban (18%) and dabigatran (14%), or other or multiple
DOACSs (3%). Rates of recurrent VTE did not differ between groups (aHR 0.94, 95% CI 0.15 - 1.73).
There was a lower risk of major hemorrhage in the DOAC group (aHR 0.35, 95% CI 0.15 - 0.82),
primarily driven by a lower risk of ICH. There were no differences in rates of partial or complete
recanalization at a median of 345 days (IQR 140-720). A recent systematic review including three
randomized trials and 16 observational studies comparing DOACs to VKAs found similar risks between
groups with respect to VTE recurrence, major hemorrhage and complete recanalization (Yaghi et al.
2022a). Overall, the literature support using DOACs as an alternative to VKA in lower-risk individuals with
CVT. DOACSs are now included as an option for anticoagulation in CVT in the updated AHA/ASA
guidelines (Saposnik et al. 2024).

Certain groups are excluded, or underrepresented, in studies to date comparing DOACSs to warfarin.
DOAC:Ss are contraindicated in pregnancy and breastfeeding and thus this population has been excluded
by design. In addition to those who were pregnant, both RE-SPECT CVT and ACTION-CVT excluded
individuals with malignancy, central nervous system infection, trauma and pregnancy. ACTION-CVT and
SECRET excluded individuals with known antiphospholipid antibody syndrome. While malignancy-,
infection- or trauma-associated CVT were not exclusion criteria for SECRET, these groups are not well-
represented in the study. EINSTEIN-Jr had a large proportion of participants with CVT associated with
head and neck infection (65%); less so major head trauma (7%) or active cancer (8%). No specific
concerns related to use of DOACs were identified in these groups. The role of DOACs in malignancy-
associated CVT remains an area of controversy, although randomized trials from the general (i.e. non-
CVT) VTE literature suggest that DOAC is an acceptably safe and efficacious alternative to LMWH in
malignancy-associated VTE (Agnelli et al. 2020; McBane et al. 2020; Raskob et al. 2018; Schrag et al.
2023; Young et al. 2018).

Clinical trials comparing DOACs to warfarin for prevention of venous and arterial events in
antiphospholipid antibody syndrome (APLAS) have demonstrated an excess of thromboembolic events
with DOAC. The TRAPS trial, which compared rivaroxaban to warfarin in 120 individuals with high-risk
APLAS (triple-positive with a history of previous arterial or venous thromboembolism) was stopped early
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due to an excess or arterial events in the rivaroxaban arm without any events in the warfarin arm (Pengo
et al. 2018). A Spanish trial also examining rivaroxaban versus warfarin in 190 individuals with thrombotic
APLAS found an excess of arterial thromboembolic events with rivaroxaban that was nearly double that
of the warfarin group (Ordi-Ros et al. 2019). The ASTRO-APS trial, which was limited due to protocol
modifications and slow recruitment, compared apixaban (initially 2.5 mg bid later changed to 5 mg bid)
against dose-adjusted warfarin in 48 patients with definite (42%), likely (25%) or historical (33%) APLAS
(Woller et al. 2022). There was a high rate of arterial thromboembolic events in the apixaban group
compared to none in the warfarin group and the study was terminated having recruited one-quarter of its
target sample size.

Duration of anticoagulation

In those without a permanent indication for anticoagulation following CVT, including antiphospholipid
antibody syndrome, active malignancy, or major-risk hereditary thrombophilia, the optimal duration of
anticoagulation for CVT is not known.

Previous AHA/ASA and European guidelines for the management of CVT recommend the initial use of
parental heparin followed by transition to oral vitamin K antagonists (VKA) for 3-12 months in the context
of transient risk factors, or indefinitely in the context of chronic major risk factors for thrombosis or
recurrent VTE (Einhaupl et al. 2010; Ferro et al. 2017). Previous surveys of physician practices, and the
recent Canadian SECRET randomized trial, suggest that most patients without an indication for
permanent therapy are currently treated for 6-12 months (Coutinho et al. 2011b; Field et al. 2017).

This approach, however, diverges somewhat from current recommendations around management of
DVT/PE from the general VTE literature. For DVT/PE, the first 3-6 months following VTE are considered
as the “primary treatment” phase, with subsequent ongoing therapy termed “secondary prevention.” In
the general VTE literature, events that are provoked in the context of a transient risk factor receive 3-6
months of primary treatment without secondary prevention. Events provoked by a chronic risk factor,
however, may be indefinitely anticoagulated given the net clinical benefit of long-term versus short-term
anticoagulation in this population, with decision-making based on a follow-up period of approximately 2
years. Overall, risk of bleeding is increased approximately two-fold, while relative rates of VTE
recurrence and mortality are reduced by 20-30% and 75%, respectively.

How these results should be extrapolated to the CVT population, however, is unclear. The CVT
population includes a high proportion of younger women with transient sex-specific provoking risk factors,
including oral contraceptives and the puerperium. Outside of high-risk thrombophilias and those with a
history of recurrent events, overall risks of recurrent CVT and other VTE appear to be low (Shu et al.
2022). However, certain groups, including those with unprovoked events, men, and heterozygotes for
genetic thrombophilias such as Factor V Leiden and prothrombin gene mutation, (Palazzo et al. 2017,
Pires et al. 2019) may have a higher risk. Estimated risks of recurrence are somewhat variable. A review
of 4 observational studies from the American Society of Hematology estimated an overall rate of VTE
recurrence of 38/1000 over the first year (Dentali et al. 2012a; Martinelli et al. 2010; Miranda et al. 2010;
Palazzo et al. 2017). The recent retrospective ACTION-CVT study found a recurrence of 51 recurrent
VTE (de novo recurrent CVT and peripheral VTE) per 1000 patient-years (Shu et al. 2022). There are
additional inconsistencies in the literature around whether risk of recurrence is heightened in the first year
as compared to subsequent years, (Shu et al. 2022) versus a more linear increase over subsequent
years (Palazzo et al. 2017).

Additional information regarding duration of shorter versus longer durations of primary anticoagulation
will be brought forth by the ongoing EXCOA trial comparing 3-6 months versus 12 months of
anticoagulation (Miranda et al. 2018).

Refer to Section 3.2, “Role of Routine Follow-up Vascular Neuroimaging” around the role of repeat
neuroimaging as it relates to duration of anticoagulation.
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CVT workup: cancer screening

There is no strong evidence to date to suggest that individuals with CVT should receive enhanced cancer
screening. A recent Danish population-based study with a median follow-up of 6.2 years found that
overall, rate of incident cancer was not significantly higher in individuals with a diagnosis of CVT. Of 811
patients with CVT, 43 had an incident cancer diagnosis over time, rates that were similar to another
recent Finnish population-based study (Sipiléa et al. 2022). Risks of incident cancer compared to the
general population were elevated over the first year following diagnosis, however, these high rates were
driven by a small number of cases overall. The authors estimated that the number of patients to be
screened in the six months after CVT to detect one additional incident cancer was 85.5 (95% CI 55.3 -
188.2) overall, 122.1 (95% CI, 71.7 - 411.2) in patients aged 18-54 years and 47.5 (26.2 - 258.8) in those
aged >55 years (Skajaa et al. 2023). These numbers needed to screen are similar to those of DVT/PE.

Testing for Janus Kinase V617F mutations in people with CVT without signs or symptoms of
myeloproliferative neoplasm (MPN) remains an area of controversy (Xavier et al. 2011). Larger cohorts of
mostly unselected CVT patients from Italy, India and Israel report rates of 5.6-6.5% of the JAK2 V617F
mutation (De et al. 2012; Lamy et al. 2017; Passamonti et al. 2012; Simaan et al. 2023). All series note
that many diagnosed with the mutation at the time of their CVT did not meet criteria for MPN diagnosis.

CVT workup: hypercoagulability testing

Practices and recommendations around hypercoagulability testing following VTE continue to evolve. The
recent guidelines from the American Society of Hematology for thrombophilia testing for management of
venous thromboembolism included a conditional recommendation for patients with CVT where
anticoagulation would otherwise be discontinued (Middeldorp et al. 2023). This recommendation was
based on an estimate that, based on an annual recurrent risk of 38/1000/year (Dentali et al. 2012a;
Martinelli et al. 2010; Miranda et al. 2010; Palazzo et al. 2017), that a strategy of testing for thrombophilia
followed by indefinite anticoagulation in patients with thrombophilia, and stopping anticoagulation in
patients without thrombophilia, would result in 18 (range 14-23)/1000 fewer recurrent VTE compared to a
no-testing strategy.

Recommendations related to hypercoagulability testing for specific conditions have been published
previously by the International Society on Thrombosis and Haemostasis and the International Society for
Laboratory Hematology (Baker et al. 2020; Barbhaiya et al. 2023; Devreese et al. 2014; Marlar et al.
2021; Tripodi et al. 2020).

CVT workup: antiphospholipid antibody testing

Please see Section 3.1, Factors related to clinical decision-making for anticoagulation, for a
summary of the evidence related to warfarin versus DOACSs in people who have a diagnosis of APLAS.

Given that a diagnosis of APLAS would affect decisions around choice of antithrombotic, it is reasonable
to test for antiphospholipid antibodies in patients with CVT who do not have a previous diagnosis. In the
absence of a history of APLAS or clinical suspicion of APLAS, however, it is reasonable to proceed with
anticoagulation as if the patient did not have APLAS, without waiting for test results, and then altering the
anticoagulant accordingly if testing is positive. The prevalence of APLAS-associated CVT is not known. A
systematic review cited rates of 6-17% of positive antiphospholipid antibody testing in previous series,
(Silvis et al. 2016) although definitions varied between studies and up to 5% of healthy individuals are
noted to have antiphospholipid antibodies (Dabit et al. 2022).

Role of routine follow-up vascular neuroimaging

The literature comparing diagnostic accuracy of contrast-enhanced CT venography and contrast-
enhanced MR venography to non-enhanced neuroimaging mainly relates to diagnosis of CVT, and not
recanalization on follow-up imaging. One small study comparing contrast-enhanced versus time-of-flight
MR venography in 6 patients with CVT undergoing follow-up imaging found that 10/15 venous segments
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on contrast-enhanced MRV with peripheral enhancement and a central non-enhancing filling defect
showed peripheral continuous channel morphology on time-of-flight MR venography. However, the study
was cross-sectional and did not compare modalities with respect to assessing recanalization from
baseline scans (Leach et al. 2007).

Whether degree of venous recanalization should inform duration of anticoagulation remains an area of
uncertainty (Aguiar de Sousa et al. 2020; Aguiar de Sousa et al. 2018b; Ferro et al. 2022; Kim et al.
2023). Although a subset of clinicians will modify their duration of anticoagulation based on the degree of
venous recanalization on repeat neuroimaging, (Field et al. 2017) it is unclear if this strategy is beneficial.
An early prospective neuroimaging study found that 68% of patients experienced partial, and 4%, full
recanalization, after one week of anticoagulation. By day 90, 95% of patients had partial (41%) or
complete (54%) recanalization (Aguiar de Sousa et al. 2020). A substudy of the ACTION-CVT study
found that 88.2% of patients had partial (48.5%) or complete (39.7%) recanalization. Of those patients
who had complete recanalization, 59% were noted to be fully recanalized by three months, with 15.4% of
additional patients achieving complete recanalization by 6 months and 16.7% by 12 months (Salehi
Omran et al. 2023).

A recent prospective neuroimaging study noted that anticoagulated patients with a diagnosis of CVT who
had at least partial recanalization within the first 8 days of treatment had fewer new non-hemorrhagic
lesions and less extension of pre-existing non-hemorrhagic lesions. However, this was not associated
with a reduction in headache or improved functional outcomes at day 90 (Aguiar de Sousa et al. 2020).
Most recanalization literature focuses on later recanalization, past the three-month mark. A recent meta-
analysis of observational data found that complete or partial venous recanalization was associated with
an improved odds of a favourable functional outcome as compared with no recanalization as well as
lower risk of recurrence and less presence of common headache (Aguiar de Sousa et al. 2018b).
However, there was significant heterogeneity between studies, and the directionality of the association
between recanalization and outcomes remains uncertain. The authors note that in meta-regression, the
relationship between recanalization and functional outcomes was modified by sex. A prospective
substudy of RESPECT-CVT found no association between recanalization and functional outcome (Ferro
et al. 2022). Whether recanalization status is causally related to other post-CVT sequelae, including
visual loss, cognition or development of dural arteriovenous fistulae (dAVF), is not known.

At present, there is no strong evidence to suggest routine follow-up neuroimaging to screen for dAVF
after CVT. A substudy of the RE-SPECT CVT study found that out of 112 patients, none developed dAVF
at six months on repeat MR venography (Ferro et al. 2020). A retrospective study from the international
CVT consortium found that out of 1218 patients, 2.4% were found to develop dAVF on neuroimaging
performed at a median of 6 months (IQR 5-12). Risk factors for dAVF included male sex, older age and
late presentation with CVT (>30 days following symptom onset) (Lindgren et al. 2022).

Management of other post-acute sequelae of CVT

Although rates of functional independence after CVT are high, survivors are noted to have reduced
quality of life, with a high prevalence of residual symptoms related to headache, depression, fatigue and
cognitive impairment. In the Canadian SECRET trial, 72% of participants were functionally independent
(modified Rankin 0 - 2) at the time of their diagnosis. However, mean baseline assessments were
indicative of mild-moderate depression, substantial-severe impact of headache, substantial fatigue and
impaired cognitive performance. On average, participants experienced improvements in all patient-
centered metrics over time between baseline and day 180 and at day 365. Other retrospective studies
suggest that reduced participation may persist in many survivors. A retrospective study from China
including CVT patients who were employed or in school prior to their index event found that 42% had not
returned at six months. Aphasia, cognitive impairment and recurrent CVT were independent predictors
for an inability to return to previous activities (Liu et al. 2023).

The definition of “late seizures” in the CVT literature generally refers to those experiencing an event at
seven days following presentation or later. A combined prospective and retrospective study from the
International Cerebral Venous Thrombosis Consortium found that 11% of 1127 patients were noted to
have late seizures, median time to onset being 5 months (IQR 1 - 16 months) (Sanchez van Kammen et
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al. 2020). ASM was prescribed in 45% of patients prior to the first late seizure and in 94% following the
first late seizure. Of those with late seizures, 70% were noted to have later recurrence, with a median
time to recurrence of 1 month (IQR 0 - 8). However, the authors did not specify what proportion of those
with later recurrence were no longer taking ASM. Independent risk factors for late seizures included
acute seizures or status epilepticus at presentation, intracranial hemorrhage, subdural hematoma
specifically, and decompressive hemicraniectomy. A meta-analysis including the aforementioned study
and three smaller studies identified similar risk factors for late seizures (Gasparini et al. 2022).

Sex, gender and other equity-related considerations

Considerations related to choice of anticoagulant in women who are pregnant or breastfeeding are
summarized in Section 4.1, CVT and pregnancy. Warfarin is a known teratogen and individuals with the
potential to become pregnant should be counselled to use effective contraception while on this
medication.

Determining duration of primary anticoagulation or strategies around secondary prevention
anticoagulation may involve shared decision-making between patients and clinicians. Clinicians are
encouraged to consider the potential for heavy menstrual bleeding in discussions with patients who
menstruate and to take a thorough menstrual history as well as a complete blood count and ferritin at
baseline. Refer to section 4.1, clinical considerations, anticoagulation and heavy menstrual bleeding for
further summary of the existing evidence around assessment and management of heavy menstrual
bleeding.

In a substudy of the ACTION-CVT study, Black race was an independent risk factor for recurrent VTE
(HR 2.13, 95% CI 1.14-3.98), both overall in a sensitivity analysis examining events occurring off oral
anticoagulation (HR 2.59, 95% CI 1.17-5.75). Provoking factors were not significantly different between
individuals with Black race versus non-Black race, with lower rates of Factor V Leiden and prothrombin
gene mutations in individuals with Black race. Black race was associated with lower rates of follow-up
with INR checks in warfarin-treated patients. The authors concluded that, similar to what has been
reported in the overall stroke literature, (Towfighi et al. 2023) that the increased risk associated with
Black race was likely due to social determinants of health, including disparities in access to care,
structural racism and socioeconomic inequities (Shu et al. 2022).

Evidence Table and Reference List: Cerebral Venous Thrombosis
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Section 4  Special Considerations In The Longterm Management Of Individuals
With Cerebral Venous Thrombosis

4. Special Considerations in the Longterm Management of Individuals with

Cerebral Venous Thrombosis, Recommendations 2024

4.1 Cerebral Venous Thrombosis and Pregnancy

i. Ahistory of CVT is not a contraindication to pregnancy [Strong recommendation; Moderate
quality of evidence].

ii. Individuals with a history of CVT who are not receiving long-term anticoagulation, and, who
become pregnant, should receive prophylactic low-dose thromboprophylaxis with low
molecular weight heparin during their pregnancy and during the first six weeks post-partum,
and should receive an assessment by a thrombosis specialist and/or obstetric medicine
specialist [Strong recommendation; Moderate quality of evidence].

ii. Individuals who develop CVT during pregnancy should be anticoagulated with therapeutic Low
Molecular Weight Heparin and receive follow-up by a Thrombosis and/or Obstetric Medicine
specialist during their pregnancy [Strong recommendation; Moderate quality of evidence].

a. A thrombosis specialist and/or obstetric medicine specialist should also be involved in
anticoagulation management around the time of delivery [Conditional
recommendation; Low quality of evidence].

iv. Direct oral anticoagulants (DOACs) and warfarin should not be used for anticoagulation in
individuals who are pregnant [Strong recommendation; Low quality of evidence].

v. DOACSs should not be used in individuals who are breastfeeding [Strong recommendation;
Low quality of evidence].

Refer to CSBPR Acute Stroke Management during Pregnancy module for additional information.

Section 4.1 Clinical Considerations
4.1.1 Cerebral Venous Thrombosis and Pregnancy

1. There is uncertainty regarding the optimal mode of delivery in pregnant women with CVT.
Discussion among the clinical team including neurology and obstetrics is recommended.

4.1.2 Anticoagulation and Heavy Menstrual Bleeding

1. Individuals who menstruate who are initiating anticoagulation should be counselled around the
possibility of heavy menstrual bleeding on anticoagulation and should be referred to a
thrombosis specialist if this issue arises.

2. Referral to gynecology should be made for definitive management of heavy menstrual
bleeding or any post-menopausal vaginal bleeding on anticoagulation.

3. Use or continuation of OCP is acceptably safe if the individual is being concurrently
anticoagulated. However, OCP should be discontinued if anticoagulation is discontinued.

4. Individuals with a history of CVT should be counselled to be vigilant for venous
thromboembolism symptoms and should be assessed for thromboprophylaxis for venous
thromboembolism during higher-risk scenarios (e.g. hospitalization, post-operative).
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Rationale

CVT during pregnancy and puerperium is estimated to be 9 per 100,000 deliveries per

year, accounting for approximately one-third of pregnancy-related stroke (Swartz et al. 2017). Among
women who had sustained a prior CVT, the rate of recurrent CVT is much higher (9 per 1,000
pregnancies), which is approximately 80 times higher than would be expected in the general
population (Aguiar de Sousa et al. 2016).

People with lived experienced emphasized the importance of receiving information about CVT and
pregnancy that was relevant and tailored to their needs and life goals, as well as delivered at an
appropriate time for the individual when they feel ready for such conversations. Information on the
possibility of heavy menstrual bleeding on anticoagulation, and referrals to appropriate specialists
should this occur, was also highly valued by individuals who menstruate and who were initiating
anticoagulation. Individuals with CVT highlighted the importance of receiving information on risk
associated with certain medications (e.g., OCP) and education on VTE symptoms for the general
population.

System Implications

1. Systems in place to enable women who become pregnant or are planning pregnancy to
access appropriate antenatal care.

2. Collaborative relationships established between obstetrical/maternal-fetal medicine,
thrombosis experts, and stroke specialists to optimize access and management for women
who experience CVT before, during or immediately after pregnancy.

3. Protocols to ensure rapid transfer of individuals with CVT who are pregnant to a centre with
CVT and obstetrical services available.

Performance Measures

System Indicators:
1. Number of women who experience a CVT during pregnancy or within 6 weeks postpartum.

2. Proportion of women with a past history of CVT who experience a recurrent stroke (any
subtype) during pregnancy or early postpartum.

Process Indicators:

3. Proportion of women with a history of CVT who are considering becoming pregnant or are
pregnant who receive a referral to specialist care.

4. Proportion of women with a history of CVT who are prescribed anticoagulant prophylaxis with
LMWH during a subsequent pregnancy.

Patient-oriented outcome and experience indicators:

5. Pregnancy-related maternal mortality and morbidity (venous thromboembolism, disability,
postpartum hypertension) in women with a past history of CVT.

6. Proportion of women who experience CVT during pregnancy resulting in adverse fetal and
neonatal outcomes (congenital anomalies, preterm delivery, perinatal and intrapartum fetal
morbidity and mortality).

7. Descriptive statistics of CVT during pregnancy, including proportion of CVT occurring in each
trimester, median gestational age at time of stroke, and maternal stroke severity as a result of
CVT.

Measurement Notes
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Implementation Resources and Knowledge Transfer Tools

Resources and tools listed below that are external to Heart & Stroke and the Canadian Stroke Best
Practice Recommendations may be useful resources for stroke care. However, their inclusion is not
an actual or implied endorsement by the Canadian Stroke Best Practices writing group. The reader is
encouraged to review these resources and tools critically and implement them into practice at their
discretion.

Healthcare Provider Information

e Canadian Stroke Best Practices Management of Acute Stroke during Pregnancy Consensus
Statement

e CVT Consortium: https://cerebralvenousthrombosis.com/professionals/

e Stroke Engine: http://strokengine.ca/

Information For Individuals With Lived Experience of Stroke, Including Family, Friends and
Caregivers

e Heart & Stroke: Cerebral Venous Thrombosis Infographic

e Heart & Stroke: Signs of Stroke: http://www.heartandstroke.ca/stroke/signs-of-stroke

e CVT Consortium: https://cerebralvenousthrombosis.com/patients/patient-information-in-
english/

e Heart & Stroke: FAST Signs of Stroke... what are the other signs?:
https://www.heartandstroke.ca/stroke/signs-of-stroke/fast-signs-of-stroke-are-there-other-

signs
e Heart & Stroke: What is Stroke? https://www.heartandstroke.ca/stroke/what-is-stroke

e Heart & Stroke: Your Stroke Journey: https://www.heartandstroke.ca/-/media/pdf-
files/canadal/your-stroke-journey/en-your-stroke-journey-v20.pdf

e Heart & Stroke: Post-Stroke Checklist: https://www.heartandstroke.ca/-/media/l-stroke-best-
practices/resources/patient-resources/002-17 csbp post stroke checklist 85x11 en vl

e Heart & Stroke: Stroke in Young Adults: A Resource for Patients and Families:
https://www.strokebestpractices.ca/-/media/l-stroke-best-practices/resources/patient-
resources/stroke young_final.pdf?rev=7338abd3dba746dc96180a057e244ce9

e Heart & Stroke: Online and Peer Support: https://www.heartandstroke.ca/heart-
disease/recovery-and-support/the-power-of-community

e Stroke Engine: http://strokengine.ca/

Summary of the Evidence

Cerebral Venous Thrombosis and preghancy

Rates of preghancy-associated CVT are estimated to be 9/100,000 pregnancies. A meta-analysis of
13 studies found that after a pregnancy-associated CVT, risk of VTE recurrence during a subsequent
pregnancy was 9/1,000 (95% CI 3-33) for CVT and 27/1,000 (95% CI 12-61) for peripheral VTE
pregnancies. Rate of spontaneous abortion did not differ from that of the general population. The
authors concluded that the absolute risk of pregnancy-associated VTE was low, but substantially
higher (16-fold risk of CVT and 80-fold risk of VTE) compared to the general population (Aguiar de
Sousa et al. 2016). An update to the meta-analysis found a trend towards lower rates of VTE in
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patients receiving antithrombotic thromboprophylaxis with LMWH in both pregnancy and the
puerperium (Aguiar de Sousa et al. 2018a).

Another study assessing recurrent VTE in pregnancy in women with a history of CVT interviewed 119
women who were pre-menopausal at the time of their CVT (10% pregnancy-associated CVT, 24%
OCP-associated CVT) at a median of 14 years following their first event. There was 1 recurrent CVT
among 82 pregnancies during follow-up (12 per 1,000 pregnancies; 95% CI, 2—66) in a woman during
her first trimester with protein S deficiency receiving prophylaxis with LWMH. Two other women
experienced non-cerebral VTE associated with pregnancy, both in the post-partum period (24 per
1,000 pregnancies; 95% CI, 7-85). One woman with recurrence had protein S deficiency and the
event occurred on LMWH,; the other had an event recovering from Caesarian section and was not on
LMWH prophylaxis.

Prophylactic anticoagulation during pregnancy and the puerperium is indicated in women who
experienced a CVT and are no longer on anticoagulation (Saposnik et al. 2024). The Highlow trial
examined dosing regimens for prophylaxis during pregnancy (Bistervels et al. 2022). The trial
recruited 1110 women with a history of venous thromboembolism who were currently pregnant and at
a gestational age of 14 weeks or less. Participants were randomized 1:1 to weight-adjusted
intermediate-dose vs. fixed low-dose low-molecular-weight heparin subcutaneously once daily until 6
weeks postpartum. The trial was powered for superiority and the primary efficacy outcome was
confirmed VTE recurrence. The primary safety outcome was major bleeding in the antepartum, early
post-partum (within 24 h after delivery), and late postpartum (24 h or longer after delivery until 6
weeks postpartum) periods. There were 11 (2%) VTE events (5 antepartum, 6 postpartum) in the
intermediate-dose group and in 16 (3%, 5 antepartum, 11 postpartum) in the low-dose group (RR
0.69; 95% CI 0-32—1-47). On-treatment major bleeding (N=1045) occurred in 23 (4%) in the
intermediate-dose group and in 20 (4%) of 525 in the low-dose group (RR 1-16; 95% CI 0-65-2-09).
The authors concluded that fixed low-dose prophylaxis was appropriate given the lack of superiority of
a higher-dose strategy. Co-management of pregnant patients with a history of CVT is recommended
with thrombosis and maternal-fetal medicine experts.

Anticoagulation and heavy menstrual bleeding

Heavy menstrual bleeding (HMB) or abnormal uterine bleeding (which includes HMB and other
differences in frequency, regularity or duration of bleeding) is estimated to occur in 70% of
menstruating individuals who are on anticoagulation (De Crem et al. 2015; Micaily and Samuelson
Bannow 2021). Underreporting and underascertainment, (Weyand and James 2021) as well as
definitions for bleeding events in clinical trials, (Boonyawat et al. 2021) have been barriers in
assessing prevalence of this issue with anticoagulation. Multiple definitions, including quantitative
measures of blood loss, have been used but may be cumbersome for regular use (Zakherah et al.
2011). A more recent pragmatic definition used by international organizations is “excessive menstrual
blood loss which interferes with physical emotional social and material quality of life, and which can
occur alone or in combination with other symptoms”(Fraser et al. 2011).

HMB is associated with reduced quality of life (Lancastle et al. 2023) and can potentially worsen iron
deficiency and anemia. One single-centre study identified an increased risk of VTE with HMB, likely
due to associated issues with adherence to anticoagulation (Bryk et al. 2016). Importantly, HMB in
patients on anticoagulation is treatable (DeLoughery and Bannow 2022). Collaborative management
with gynecology and thrombosis medicine is encouraged. Options can include reinitiation or
continuation of hormonal therapy while patients are anticoagulated, which is not associated with
increased risk of recurrent VTE and reduces risk of bleeding, or procedural management, including
endometrial ablation (DeLoughery and Bannow 2022). Evidence to support safety of continued use of
oral contraception on anticoagulation after VTE comes from post-hoc analyses of DOAC trials for
VTE. Use of oral contraception was not randomized. A sub analysis of 1888 women aged 60 and
younger in the EINSTEIN-DVT and PE trials found that hormonal therapy was not associated with an
increased risk of recurrent VTE in women receiving therapeutic anticoagulation (3.7% versus 4.7%,
aHR 0.56, 95% CI 0.23 - 1.39) (Martinelli et al. 2016). A similar post-hoc analysis of the RE-COVER
trial in 1264 women aged 18-50 found no association between hormonal contraception and VTE
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recurrence during anticoagulation (OR 0.59, 95% CI 0.20 - 1.72) (Huisman et al. 2018). However, an
international multicentre case-control study of VTE on oral contraceptives identified that the
thrombogenic effect of estrogen-containing contraceptives persists within the three months following
discontinuation (Venous thromboembolic disease and combined oral contraceptives: Results of
international multicentre case-control study. World health organization collaborative study of
cardiovascular disease and steroid hormone contraception 1995). Thus, timing of cessation may need
to be considered in patients who continue oral contraceptives while on temporary treatment with
anticoagulation (Schulman 2016). The safety and efficacy of other strategies used in clinical practice
or in individuals with HMB without a history of VTE, including antifibrinolytics, (Hamulyak et al. 2021)
and modification of anticoagulation (temporary lower dosing or interruption of therapy), are under
investigation (DeLoughery and Bannow 2022).

Factor Xa inhibitors, but not dabigatran, a direct thrombin inhibitor, have been reported to have higher
rates of abnormal uterine bleeding compared to VKA (Brekelmans et al. 2017; Hamulyak et al. 2021;
Huisman et al. 2018; Martinelli et al. 2016; Scheres et al. 2018). The ongoing MEDEA trial is
randomizing menstruating individuals on Factor Xa inhibitors 1:1:1 to a switch to dabigatran versus
current therapy with tranexamic acid 1000 mg tid for four days starting on the first day of the menstrual
period, versus current anticoagulant therapy alone. The primary outcome is the difference on the
pictorial blood loss assessment chart (PBAC), a validated semi-quantitative score for menstrual
product used pre- versus post-intervention.

Evidence Table and Reference List: Cerebral Venous Thrombosis
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Section 5 Considerations related to Cerebral Venous Thrombosis in Special
Circumstances

5. Considerations Related to Cerebral Venous Thrombosis in Special

Circumstances

5.1 Trauma-Associated CVT

Note, no evidence-based recommendations included for this section

Section 5.1 Clinical Considerations

1.  The antithrombotic management of individuals with CVT in the context of major head trauma
should be managed with multidisciplinary expertise on a case-by-case basis. Management
decisions may evolve over time and should incorporate clinical reassessment, when possible,
and repeat neuroimaging.

2.  The need for anticoagulation should be assessed in the context of whether the CVT is
clinically symptomatic, demonstrates extension on follow-up vascular neuroimaging, and/or is
associated with signs of parenchymal changes independently attributable to the CVT (i.e.
venous edema/infarction, venous hemorrhage), as opposed to from an evolving traumatic
brain injury.

3. The benefits of anticoagulation and dosing should be weighed against risks of intracranial or
extracranial hemorrhage related to the traumatic brain injury and/or other extracranial injuries.

5.2 Incidentally Diagnosed Cerebral Venous Thrombosis

Note, no evidence-based recommendations included for this section

Section 5.2 Clinical Considerations

1.  The clinical relevance of incidentally detected CVT in the context of vascular neuroimaging
performed for other indications is not known. Indications for hypercoagulable testing should be
the same as in symptomatic CVT.

2. Individuals with incidentally diagnosed CVT should be referred for routine thrombosis and
ophthalmology assessments.

3. Suitability for primary anticoagulation and secondary prevention should be considered on a
case-by-case basis in clinical and radiologic context.

4. It should be noted that dural arteriovenous fistula is associated with CVT and definitive
investigations and management are outside the scope of this guideline. Individuals with dural
arteriovenous fistula without definite preceding history of CVT should be evaluated by a
interdisciplinary team to determine if there is any clinical suspicion of preceding history of CVT
which will guide further investigations and management.

5.3 COVID-19-associated Cerebral Venous Thrombosis

Note, no evidence-based recommendations included for this section

Section 5.3 Clinical Considerations

1.  Severe acute respiratory syndrome coronavirus 2 (COVID-19) infection may be associated
with an increased risk of CVT. CVT in the context of COVID-19 infection should not be
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managed differently than other cases of CVT. All recommendations and consensus
statements in this module should be applied where appropriate.

2.  Testing for COVID-19 infection in the context of CVT should be performed as per local
protocols.

3.  Forindividuals with CVT who have an indication for ritonavir, the treating physician should be
aware of a potential drug-drug interaction with DOACs with increased anticoagulant effect. An
individualized approach should be considered in adjusting management.

5.4 Vaccinations and Vaccine-induced Immune Thrombotic Thrombocytopenia (VITT) -
Associated CVT

Note, no evidence-based recommendations included for this section

Section 5.4 Clinical Considerations

1.  Ahistory of CVT is not a contraindication to receiving mRNA vaccinations against COVID-19
or vaccinations against other diseases. Anticoagulant therapy is not a contraindication to
receiving vaccinations. Application of prolonged pressure at the injection site following
vaccination is recommended to reduce bruising.

2.  VITT as the cause of CVT is extremely rare. Cases should only be considered in the specific
context of recent adenovirus vector-based COVID-19 vaccination (AstraZeneca/Oxford
ChadOx1 nCov-19 or Janssen/Johnson & Johnson Ad26.COV2.S).

3.  Diagnostic criteria for VITT have varied depending on timing of publication, concurrent state of
knowledge and local clinical environment. Common elements of most diagnostic criteria
include elevated D-dimer, reduced fibrinogen, positive anti-Platelet Factor 4-antibodies by
ELISA testing, thrombocytopenia and onset of symptoms after 4 days of adenovirus vector-
based COVID-19 vaccination. Diagnosis as per local protocols is advised.

4.  Management of VITT-associated CVT is distinct from other types of CVT. Treatment
guidelines have been published by several national and international societies and generally
involve use of high-dose intravenous immunoglobulin (IVIG), use of non-heparin
anticoagulation, and avoidance of platelet transfusions unless there is life-threatening bleeding
or immediate major surgery is indicated.

5. In cases of CVT where VITT is a potential consideration, expert thrombosis consultation
should be sought immediately and prior to the initiation of therapy. Transfer to an EVT-capable
centre should also be considered.

The management of CVT occurring in certain contexts may be different from typical approaches to
managing acute symptomatic CVT. The optimal management of CVT associated with head trauma,
and CVT found incidentally on scans performed for other indications, is not clear. Head trauma is a
well-documented risk factor for CVT, although the prevalence is not well-characterized. A US-based
health services study found that 11% of CVT cases were associated with trauma (Otite et al. 2020).
Skull fractures involving a venous sinus are at higher risk (Bokhari et al. 2020). Regarding incidental
CVT found on scans for other indications, one Canadian study estimated that 11% of CVT cases at a
single centre were incidental findings (Zhou et al. 2022).

The management of CVT occurring in association with Vaccine-induced Thrombosis with
Thrombocytopenia (VITT) is distinct from the management of non-VITT-associated CVT. VITT is a
very rare autoimmune complication of adenovirus vector-based COVID vaccinations affecting 1/26500
to 1/1273000 individuals with first doses of the AstraZeneca vaccine (ChAdOx1 nCoV-19)
administered (Pai 2022). CVT was a common complication seen with VITT; immunomodulation is a
cornerstone of management.
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Data from the earlier part of the COVID-19 pandemic suggest that there is a heightened risk of CVT
associated with recent COVID infection. Management, however, does not differ from that of non-
COVID-associated CVT.

System Implications

1. Integration of care across all disciplines for people with CVT to efficiently manage
appointments and ensure coordination of care, especially during transition from inpatient to
outpatient and community-based care.

2. Support for ongoing research into diagnosis and management for individuals with CVT from a
range of causes.

Performance Measures

System Indicators:
1. Number of individuals who experience CVT who are admitted to hospital annually.

2. Proportion of people who experience a CVT related to major trauma or other primary
diagnoses.

Process Indicators:
3. Proportion of incidentally-diagnosed CVT referred for hematology assessment.
4. Proportion of individuals with CVT who have follow-up with a stroke specialist.
Patient-oriented outcome and experience indicators:

5. Mortality rates for individuals with other health conditions (e.g., COVID-19, VITT) who
experience a CVT related to that condition (stratified by comorbidity).

Measurement Notes

Implementation Resources and Knowledge Transfer Tools

Resources and tools listed below that are external to Heart & Stroke and the Canadian Stroke Best
Practice Recommendations may be useful resources for stroke care. However, their inclusion is not an
actual or implied endorsement by the Canadian Stroke Best Practices writing group. The reader is
encouraged to review these resources and tools critically and implement them into practice at their
discretion.

Healthcare Provider Information

e CVT Consortium: https://cerebralvenousthrombosis.com/professionals/

e Stroke Engine: http://strokengine.ca/

Information For Individuals With Lived Experience of Stroke, Including Family, Friends and
Caregivers

e Heart & Stroke: Cerebral Venous Thrombosis Infographic

e Heart & Stroke: Your Stroke Journey: https://www.heartandstroke.ca/-/media/pdf-
files/canada/your-stroke-journey/en-your-stroke-journey-v20.pdf

e CVT Consortium: https://cerebralvenousthrombosis.com/patients/patient-information-in-
english/
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e Heart & Stroke: Post-Stroke Checklist: https://www.heartandstroke.ca/-/media/l-stroke-best-
practices/resources/patient-resources/002-17 csbp post stroke checklist 85x11 en vl

e Heart & Stroke: Online and Peer Support: https://www.heartandstroke.ca/heart-
disease/recovery-and-support/the-power-of-community

e Stroke Engine: http://strokengine.ca/

Summary of the Evidence

Trauma-associated CVT

Head trauma is a well-documented risk factor for CVT, although rates are challenging to ascertain
from observational CVT cohorts, which may focus primarily on individuals presenting with a diagnosis
of new symptomatic CVT. A recent Canadian single-center study found that one-quarter of 289 CVT
cases identified over a 10-year period through discharge diagnosis coding and validated through chart
review were associated with trauma (Zhou et al. 2022) and an US-based study using State Inpatient
data from New York and Florida found that 11.3% of cases identified between 2006-2016 were
associated with a comorbid code for trauma (Otite et al. 2020).

Estimates for rates of CVT complicating head trauma are evolving as use of routine vascular imaging
continues to increase. One Chinese single-centre study of 240 consecutive patients with moderate-to-
severe closed traumatic brain injury found a CVT on CT venography or MR venography in 16.7%. (Li
et al. 2015). Injuries crossing a venous sinus, specifically skull fracture or epidural hematoma, were
found to be independent risk factors for CVT. A meta-analysis focusing specifically on patients with
skull fracture reported a pooled frequency of 26.2% (Bokhari et al. 2020).

The body of literature examining secondary injury attributable to CVT after head trauma is small, and
with methodological limitations. Rates of venous infarction and edema reported in three studies
including adults were highly variable (5-46%) (Netteland et al. 2022). One study reported rates of
secondary ICH attributable to the CVT in 11% of 73 patients. Members of the writing group note that
this high rate is at odds with our collective clinical experience (Netteland et al. 2020). The
aforementioned systematic review examined the available evidence for use of anticoagulation or
specific treatment regimens did not find specific comparative studies but noted that the majority of
studies including adults included a subset of patients treated with anticoagulation, (Netteland et al.
2022) although the writing group notes that this includes patients treated with both prophylactic as well
as therapeutic doses. In the absence of supportive evidence for a particular strategy, case-by-case
collaborative management is recommended.

Incidentally diagnosed CVT

With increased use of routine vascular neuroimaging, incidental CVT may be diagnosed more
frequently. A single-centre Canadian study found that 11% of CVT cases identified between 2008-
2018 using administrative data and verified through chart review were new incidental diagnoses. In the
general VTE literature, the majority of prognostic studies on incidental VTE focus on populations with
cancer. One registry including a non-cancer population (n=68 incidental, 1501 symptomatic) found that
90-day VTE recurrence was similar after incidental versus symptomatic VTE (1.5% vs. 2.3%, HR 1.02,
95% CI 0.30-3.42) (Spirk et al. 2021). Thus, assessment for suitability for anticoagulation is warranted.
Ophthalmological assessment should be considered given that patients may be unaware of visual
deficits complicating CVT.

COVID-19-associated CVT

COVID-19 has been associated with increased risk of CVT in both community- and hospital-based
cohorts. Community-based studies have cited incidence rates with SARS-CoV-2 infection that are
substantially higher than baseline incidence rates, though estimates have varied widely. A study using
US-based administrative data reported a rate of 42.8 (95% CI 28.5 - 64.2) per million within the first
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two weeks of infection (Taquet et al. 2021); a Singapore-based study examining radiologically-
confirmed CVT diagnosed within 6 weeks of SARS-CoV2 infection estimated an incidence rate of 83.3
(95% CI 30.6 - 181.2) per one hundred thousand person-years based on the total number of SARS-
CoV2 infections reported in Singapore over the same time period (Tu et al. 2022). Estimates from
hospitalized patients are also variable. One study using US hospital-based administrative data
estimated an overall rate of 231 per million person-years in patients hospitalized with COVID-19 (95%
Cl1 152 - 351) (McCullough-Hicks et al. 2022); a meta-analysis of case series estimated a rate of CVT
in hospitalized patients with COVID-19 that was 0.08% (95% CI 0.01% - 0.5%) (Baldini et al. 2021).
Mortality rates with COVID-19-associated CVT may be higher than with non-COVID-associated CVT,
although reporting biases cannot be excluded and small numbers and limited details make it
challenging to ascertain if heightened mortality is due to worse CVT severity versus other medical
issues (Siegler et al. 2023).

Vaccination

A history of CVT is not a contraindication to receiving mRNA vaccinations against COVID-19 or
vaccinations against other infections. One observational study of 62 patients with a history of CVT
receiving COVID-19 vaccination (69% Pfizer, 11% Moderna, 11% AstraZeneca ChAdOx1 and 9%
Janssen Ad26.COV2.S found no thrombotic recurrences within 30 days of vaccination (95% CI1 0.0 -
5.8%) (Gil-Diaz et al. 2022). In the general population, most studies have not found an increase in the
risk of CVT following mRNA COVID-19 vaccination (Cari et al. 2021; Houghton et al. 2022; Simpson et
al. 2021); one UK population-based study identified a small increased risk of CVT associated with
MRNA vaccination on the order of 1 per 500000 doses (Hippisley-Cox et al. 2021; Nicholson et al.
2022). One retrospective study from the Mayo Clinic Health system that also examined risk associated
with 10 common non-COVID-19 vaccines (n=771805 doses) found no difference in risk of CVT in the
30 days pre- versus post-vaccination (Pawlowski et al. 2021).

VITT-associated CVT

Vaccine-induced immune thrombotic thrombocytopenia (VITT) was first identified as an entity in 2021,
occurring as a rare complication after adenovirus vector-based vaccination against COVID-19
(ChAdOx1 nCoV-19 [AstraZeneca-Oxford] and Ad26.COV2.S [Janssen/Johnson+Johnson]).
Antibodies directed against platelet factor-4 (PF4) were soon identified in association with the disorder.

Early case series of patients who were later identified as having confirmed or suspected VITT included
patients with thrombocytopenia and venous and arterial thromboembolic events, but with a
preponderance of CVT in particular (Klok et al. 2022). An international cohort comparing VITT-
associated CVT to non-VITT-associated CVT found that the former was associated with a more
fulminant course at presentation than non-VITT CVT, with higher rates of mortality, intracerebral
hemorrhage and use of EVT and hemicraniectomy (Sanchez van Kammen et al. 2021b).

Overall, VITT is extremely rare, although incidence rates have varied widely, ranging from 1/265,000
to 1/127,000 per first doses and 1/518,181 after second doses of ChAdOx1 nCoV-19 (AstraZeneca-
Oxford) vaccination, respectively, and 1/263000 Ad26.COV2.S (Janssen/Johnson+Johnson). Variable
rates have been attributed to a number of factors including demographic differences between cohorts
and differences in reporting structure (Klok et al. 2022; Pai 2022). Diagnostic criteria for the syndrome
have evolved, but the UK Expert Hematology Panel (Pavord) criteria have been used in the Cerebral
Venous Sinus Thrombosis With Thrombocytopenia Syndrome Study Group, and include: onset of
symptoms 5-30 days (5—42 days if isolated DVT or PE) after COVID-19 vaccination, presence of
thrombosis, thrombocytopenia (platelet count <150 x 109 cells per L), D-dimer concentration of more
than 4,000 FEU), and positive anti-PF4 ELISA assay (Pavord et al. 2021). Diagnosis of VITT is
considered definite if all five criteria are present and probable if one is missing. Later studies have
identified patients without demonstrable thrombosis who otherwise meet criteria.

Thrombocytopenia in non-VITT CVT is unusual, with a prevalence of 8% in a study of 865 patients
from the International CVT Consortium (Sanchez van Kammen et al. 2021a). The mechanism of VITT
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has been likened to heparin-induced thrombocytopenia, which similarly has antibodies directed
against PF4, although typical HIT, unlike VITT, is less commonly complicated by CVT. A meta-
analysis of HIT case series reported 1.6% with CVT from 1,220 patients with HIT (Aguiar de Sousa et
al. 2022). Greinacher and colleagues, supported by a combination of biophysical imaging, mouse
modelling and analysis of samples from VITT patients, proposed a two-step process where (1) vaccine
components form complexes with PF4, leading to exposure of an epitope (“neoantigen”) while
stimulating a proinflammatory response that amplifies production of antibodies against the neoantigen.
(2) After several days, there is a sufficient amount of anti-PF4 antibodies to activate platelets;
granulocytes, mediated by the presence of PF4-activated platelets, are also activated to release
procoagulant neutrophil extracellular traps (NETs) (Greinacher et al. 2021). The reasons why CVT and
splanchnic vein thrombosis, another unusual site, were more commonly involved in VITT remains
unknown. Selectively persistent procoagulant activity of NETs in central nervous system endothelial
cells has been proposed, (Greinacher et al. 2021) as well as procoagulant platelet-derived
microparticles (also expressed by PF4) expressing tissue factor, mediating thrombogenesis in the
cerebral venous system in particular (Marchandot et al. 2021).

Most management recommendations by national and international bodies thus involved common
tenets of (1) immunomodulation, with intravenous immunoglobulin recommended in particular due to
selective inhibition of VITT-mediated platelet activation of the FcyRIl receptor on PF4 (2) non-heparin-
based anticoagulation including DOACSs, fondaparinux, danaparoid or argatroban, due to the
theoretical risk of worsening the HIT-like response with heparin or heparinoids, (3) supportive care,
avoiding platelet transfusions when possible to reduce additional substrate for the autoimmune
response (Klok et al. 2022). The prognosis of VITT has improved over time, likely due to a
combination of improving awareness with associated earlier diagnosis and treatment, in addition to the
establishment of management guidelines alongside evolving understanding of pathophysiology
(Scutelnic et al. 2022).

High-risk scenarios

After CVT, it is not known whether targeted prophylaxis would also be suitable in other higher-risk
contexts. The American Society of Hematology guidelines for management of venous
thromboembolism prophylaxis issued a conditional recommendation with very low certainty for
graduated compression stocking or prophylactic LMWH for individuals with a history of VTE embarking
on long-distance travel >4 hours (Schiinemann et al. 2018). The recommendation did not pertain
specifically to individuals with a history of CVT.

Evidence Table and Reference List: Cerebral Venous Thrombosis
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APPENDIX THREE: RECOMMENDED LABORATORY INVESTIGATIONS FOR
INDIVIDUALS WITH CEREBRAL VENOUS THROMBOSIS

Recommended Laboratory Investigations for Individuals with acute presentation of

cerebral venous thrombosis

Note: This list presents the recommended initial laboratory tests for individuals with CVT. Individual
presentation, clinical judgment, and local protocols should be considered in selecting appropriate
laboratory investigations and the timing of completion.

International Normalized Ratio Partial thromboplastin time

Complete blood count (CBC) (INR) (@PTT)

Creatinine and glomerular

Electrolytes filtration rate (eGFR)

Liver enzymes (e.g., AST, ALT)

Random glucose TSH Pregnancy test (if applicable)

In individuals with CVT without a known APLAS diagnosis: Anticardiolipin antibodies, Beta-2-
glycoprotein, Lupus anticoagulant (draw prior to initiating anticoagulation)

Additional Laboratory Investigations for Consideration in Specific Circumstances

Note: Some individuals with CVT may require additional investigations to fully understand their clinical
situation. The investigations noted below may be considered in selected individuals with CVT in the
context of an appropriate clinical presentation and medical history.

ANA and other connective

ESR or CRP Blood cultures )
tissue markers

Malignancy workup, JAK-2 mutation testing (see Section 3.1, “Cancer screening”)

Lumbar puncture — in the specific context of concerns related to central nervous system
infection/inflammation or leptomeningeal carcinomatosis, and not while on therapeutic anticoagulation
(see Section 1.2.2, diagnosis)

Recommended Laboratory Investigations at the time of completion of primary

anticoagulation
Venous hypercoagulability screen: For individuals without an indication for permanent
anticoagulation

Protein S Protein C Factor V Leiden

Prothrombin gene mutation Antithrombin 1lI
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APPENDIX FOUR: ANTIPHOSPHOLIPID ANTIBODY SYNDROME

(APS) TESTING FLOWSHEET

(

CVT without a known diagnosis of Note: Reasonable to exclude

Antiphospholipid Antibody Syndrome
risk factors:

1. Recent head trauma or
neurosurgery

2. Active malignancy

3. Active head and neck
infection

patients with associated strong

\

ORDER PER LOCAL TESTING PROTOCOLS
1. Non-specific inhibitor (lupus
anticoagulant)*
2. Anti-cardiolipin antibody
3. Anti-beta2 glycoprotein-I antibody

*Should be tested prior to initiating
anticoagulation
J

4 )

Assess for presence and/or history of additional
criteria for Antiphospholipid antibody syndrome
as per 2024 ACR/EULAR-defined domains**

\ J
v v
Meets Criteria Does Not Meet Criteria
( o ] ) 4 )
1. Liaise with hematology and REPEAT
rheumatology Repeat testing at least 12
2. Use Vitamin K antagonist as weeks after an initial positive
the first-line agent for oral result to confirm persistent
anticoagulation antibody positivity
\. J \ J

**The 2024 ACR/EULAR Criteria for antiphospholipid antibody syndrome use a weighted scoring system
using criteria within 6 clinical domains - macrovascular (venous thromboembolism), macrovascular
(arterial thrombosis), microvascular, obstetric, cardiac valve and hematology - in addition to laboratory
criteria. Please refer to: Barbhaiya M, et al. Ann Rheum Dis 2023;82:1258-1270. doi:10.1136/ard-2023-

224609
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