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Introduction    The insurgence of dementia and cognitive decline is non-trivially tied to the 

presence of stroke and brain vascular damage. While hypertension is a major risk factor for stroke, 

the relationship between cardiac abnormalities with brain damage still needs to be elucidated. 

Currently large biobank studies allow to jointly analyze biomarkers of cardiovascular pathologies 

and neurodegeneration through multivariate statistical learning. 

Methods 

We selected 3233 participants of the UK Biobank database (Table1). We extracted cardiovascular 

and brain related phenotypes. The cardiovascular information included: systolic blood pressure 

(SBP), diastolic blood pressure (DBP), cardiac output (CO), cardiac index (CI). As brain indicators 

we included: number of white matter hyperintensities (WMHs), grey matter (GM), white matter 

(WM), ventricles and total WMHs volumes. The volumes were normalized by the total head size. 

After regressing out age, the relationship between the variables was studied through canonical 

correlation analysis (CCA)  

Results    After cross-validation we identified three significant CCA components (Figure 1). 

Component 1 shows an inverse relationship between GM shrinkage and CI. The second component 

indicates the correlation between SBP, the number of WMHs lesions, and the ventricles volume. 

The third component shows an inverse correlation between DBP and WMHs volume.  

Discussion    We explored the relationship between cardiac abnormalities and brain damage in the 

UK Biobank through multivariate statistical analysis. Our findings are in line with the literature 

showing that WMHs and brain shrinkage are related primarily to brain hypoperfusion, and 

secondarily to blood pressure. 
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Background: The incidence of restenosis of the coronary artery after a bare-metal stent implant 

has been reduced compared to simple balloon angioplasty, it still shows a relatively high in-stent 

restenosis rate. The aim of this study, using carotid ultrasonography, was to find new risk indicators 

for in-stent restenosis that, in addition to the already existing indicators, would help decision 

making with respect to stent choice. Methods: We carried out a cross-sectional prospective study 

including 121 consecutive patients with chronic coronary artery disease who had undergone 

percutaneous coronary intervention with repeat angiography in the previous 12 months. After we 

had defined the cases in which in-stent restenosis had occurred, all patients underwent carotid 

ultrasonography to evaluate carotid intima-media thickness and atherosclerosis plaques. Results: 

The median age of the patients was 60 years, of which 64.5% were male. Coronary Angiography 

showed that 57 patients (47.1%) presented in-stent restenosis. Fifty-five patients (45.5%) had 

echolucent atherosclerotic plaques in carotid arteries and 54.5% had echogenic plaques or no 

plaques. Of patients who had echolucent plaques, 90.9% presented coronary in-stent restenosis. 

Of those who had echogenic plaques or no plaques, 10.6% presented in-stent restenosis. The 

presence of echolucent plaques in carotid arteries increased the risk of coronary in-stent restenosis 

by 8.21 (RR=8.21;CI=95%:3.58-18.82;p<0.001). Conclusions: The presence of echolucent 

atherosclerotic plaques in carotid artery constitutes a risk predictor of coronary in-stent restenosis 

and should be taken into account, along with other risk predictors, when making a decision 

concerning the type of stent to be implanted in coronary angioplasty. 
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Cardiac diseases are established risk factors of ischemic stroke (IS). Conversely, there is increasing 

evidence that brain ischemia can cause cardiac dysfunction, in particular during the acute phase. 



 

In contrast, little is known about the delayed consequences of IS on cardiovascular function. We 

hypothesized that IS can induce long term systolic dysfunction (SD) in mice and men that might 

be modifiable by therapeutic interventions. 

In the experimental part of the study, focal cerebral ischemia was induced in mice by transient 

middle cerebral artery occlusion (tMCAO). Cardiac function was monitored by serial 

echocardiography until week 8 after stroke and correlated with neurological outcomes. In addition, 

hemodynamic measurements, determination of sympathetic activity and biomarker studies were 

performed. In the clinical part, we estimated the prevalence of SD after IS in acute stroke patients. 

Furthermore the natural course of SD up to 6 months after IS was determined. 

Our investigations revealed that cardiac ejection fraction and fractional shortening was 

significantly reduced 8 weeks after tMCAO while heart blood volume and plasma BNP-levels 

were elevated, thereby reflecting features of chronic SD. Elevated plasma catecholamine levels 

confirmed that this stroke induced SD development is a sympathetic transduced effect. In a 

translational approach, treatment with a ß-blocker (Metoprolol) or an ACE-inhibitor (Enalapril), 

improves the outcome of cardiac parameters after tMCAO treatment. Three years after initiation 

of the clinical study 750 IS patients were recruited and 91% of those who currently met inclusion 

criteria underwent baseline echocardiography. 

With regard to the experimental part additional experiments with the applied tMCAO model are 

necessary to confirm these results further and to elucidate the underlying pathomechanisms. Based 

on our previous experimental findings, in the clinical part we currently take a closer look at long 

term sympathetic activity and strategies to treat the possible increased SD risk in stroke patients. 
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BACKGROUND: 

A case series of 4 patients with intracranial hemorrhage as initial presentation of cerebral venous-

sinus thrombosis will be presented. 

METHODS: 

Retrospective analysis between 2015-2017 at the William Osler Health System, Toronto, Canada. 

RESULTS: 

Case 1: 43 y.o. woman presented with acute right hemiparesis. CT scan showed moderate size left 

parietal intracerebral hemorrhage. MRI and MRV confirmed extensive sagittal sinus thrombosis 

(SST). She was successfully treated with oral anticoagulant (Warfarin) for 1 year. Follow-up MRV 

showed complete resolution of SST and she made a good neurological recovery.  

Case 2: 45 y.o. man presented with seizure 10 days following a MVA. CT scan showed a tiny focal 

right frontal subarachnoid hemorrhage. MRI and MRV confirmed extensive SST. He was 

successfully managed with oral anticoagulation and anti-seizure medication with complete 

resolution of SST on follow-up MRI/MRV. 



 

  

Case 3: 32 y.o. man presented with seizure and headaches. His past health is significant for 

receurrent pulmonary emboli and deep vein thrombosis since age 16. MRI/MRV showed right 

temporal intracerebral hemorrhage due to right transverse sinus thrombosis. He was subsequently 

maintained on life-long Rivoroxaban. 

 

Case 4: 41 y.o. woman presented with headaches and drowsiness. CT scan showed left temporal 

intracerebral hemorrhage. MRI/MRV confirmed left transverse sinus venous thrombosis. She was 

treated with Warfarin with good neurological recovery. 

CONCLUSIONS: 

Intracranial hemorrhage is a rare but may be the initial presentation of cerebral venous thrombosis. 

Anticoagulation, including the use of novel oral anticoagulants, is the preferred choice of 

management with careful clinical and neuro-imaging monitoring. 
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Background: Patent foramen ovale (PFO) is an independent risk factor for ischemic stroke, and 

recent clinical trials have shown long-term benefit of PFO closure. We previously found PFO may 

increase the risk of stroke due to right-to-left shunting, resulting in venous contamination of arterial 

circulation, with elevated neurovascular mediators such as homocysteine. However, in clinical 

practice, residual blood shunting can be observed in ~10% of patients post PFO closure, with 

unclear significance. Here we prospectively investigated the long-term influence of residual 

shunting on patient outcome. 

 

Method: 1018 PFO stroke patients s/p PFO closure from several medical centers were 

prospectively recruited in accordance with IRB protocol and followed up to 7 years.  

 

Result: While closure rate at our center is much lower (<5%), overall closure rate of patients from 

all major referral centers range between 5-14%. Patients with compete PFO closure (86%) 

developed higher event-free probability from recurrent TIA/stroke compared to those with residual 

shunting (14%) (Figure1A, p = 0.001). The risk of recurrent stroke depended on residual shunt 

size with lower event-free probability in larger shunting (Figure 1B, p = 0.03).  

 

Conclusion: Consistent with clinical trials, our prospective observational study suggests complete 

PFO closure results in lower risk of stroke recurrence. Patients with residual shunting (incomplete 

PFO closure) may face continued risk, though the overall risk of stroke recurrence is very low. 

PFO-related shunting appears to be critical in the pathophysiology of recurrent stroke.  



 

 

 

Board No. 6 

PATENT FORAMEN OVALE SHUNTING IS ASSOCIATED WITH WHITE MATTER 

HYPERINTENSITIY (WMH) IN STROKE PATIENTS 

W. Deng1, B. Song1, L. Fisher1, I.R. Chou1, M. Oyer1, B. Bunda1, A. Wang1, D. McMullin1, F. 

Buonanno1, E. Lo1, M. Ning1 
1Massachusetts General Hospital, Neurology, Boston, USA  

 

Background: Clinical trials report PFO closure to decrease the long-term risk of recurrent 

paradoxical stroke. We previously found that PFO is not just a back door to clotting, but may 

increase the risk of chronic neurovascular injury via venous arterial mixing resulting in elevated 

oxidative mediators. In this study, we prospectively explore the relationship of PFO shunting and 

chronic WMH, a surrogate for chronic neurovascular injury, compared to non-PFO-related 

cryptogenic stroke (CS). 

  

Method: PFO and non-PFO CS patients were consecutively recruited in accordance with IRB 

(n=81 PFO; n=98 non-PFO CS). WMHs were scored by vascular neurologist blinded to patient 

outcome.  

 

Result: Compared to CS without PFO, PFO pts had increased WMH burden as measured by 

Scheltens scale. WMH burden was independently associated with PFO after adjusting for age, 

gender, NIHSS and disease status (odds ratio: 1.19, p = 0.003). Moreover, in pts s/p PFO closure, 

WMH score was significantly higher in those with residual shunting as compared with complete 

closure (Figure 1, 1 vs 8.25, p = 0.038). 

 

Conclusion: Our results suggest an important association between PFO-related blood shunting 

and chronic neurovascular injury as measured by cerebral WMH. Studies in a larger patient cohort 

are ongoing to investigate the mechanistic relationship between PFO shunting and WMH. 
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Introduction 

Cardiac biomarkers are increased in cerebrovascular conditions. The aim of our study was to assess 

their correlation with cardiovascular electrophysiology.  

 



 

Materials and Methods 

We recruited 24 Acute Strokes (AS), 17 Chronic Cerebro-Vascular Diseases (CCVD), 22 Other 

Neurological Diseases (OND). High sensitive troponins and brain natriuretic peptides were 

assessed, Holter-Arterial-Blood-Pressure were recorded within 24 hours.  

Results 

Pulse Rate (PR) sd was increased in AS compared to OND (p 0,01). Higher maximal PR (max PR) 

values were observed in CCVD and AS compared to OND (p 0,02, p 0,06). They positively 

correlated with Tro in CCVD, all biomarkers in AS. Reduced cardiovascular reactivity, expressed 

as maximal Heart Rate (max HR)/max PR ratio and maximal HR-PR delta difference, was detected 

in CCVD compared to OND (ratio HR/PR 1,16 sd 0,32 vs 1,42 sd 0,45, p 0,05, delta difference 

HR-PR, 8 sd 26,14 sd 30,3 sd 24,98, p 0,01). Higher max HR/max PR ratio and max HR/PR delta 

difference were negatively related with BNP in OND (r -0,51, r -0,49), CCVD (r -0,21, r -0,30), 

positively related with NT-Pro-BNP in CCVD (r 0,37, r 0,38), in AS (r 0,37, r 0,63) and Tro in AS 

(r 0,11, r 0,27). Higher minimal HR minimal PR ratio and minimal HR/PR delta difference were 

positively related with Tro in AS (r 0,34, r 0,47).  

Conclusions 

Our results showed a prevalence of sympathic over parasympathic activity. If PR is a reflex of HR, 

supranuclear dysregulation may result in peripheral hyperreflexia, subnuclear one with reduced 

vagal tone and increased sympathic response may account for peripheral hyporeflexia, before the 

appearance of ectopic beats. In sporting, there is no significant mismatch between HR and PR. In 

heart failure PR progressively weans. High beat index may herald malign circulatory profile. 

Reduced cardiovascular reactivity in CCVD may be related to therapies and/or arteriolosclerosis 

and cognitive deterioration. 
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Introduction 

Cardiac biomarkers are increased in cerebrovascular diseases, especially in class III/IV, C/D New 

York Heart Association (NYHA) / American Cardiology Association (ACA) scales. Delta 

criterium allows differential diagnosis between acute and chronic conditions (Fiori P. et al, 2017). 

The aim of our current study is to evaluate the impact of respiratory failure. 

Materials and Methods 

We recruited 431 acute strokes (AS), 121 chronic cerebrovascular conditions (CCVD), 25 other 

neuropsychiatric diseases (OND). They underwent ECG, chest ray and/or CT at emergency 

department, blood withdrawal within 24 hours, echocardiography within one week. 

Results 

Preliminary results showed significant lower SaO2 and higher pCO2, heart rate, Troponin ths and 

NT-terminal-pro-Brain Natriuretic Peptide levels in class III/IV, C/D NYHA and ACA blue 

bloater AS (group A) compared to pink puffer AS (group B). Greater improvement at Glasgow 

Coma Scale, Glasgow Outcome Scale and Modified Rankin Scale was observed in the latter 

compared to the former. Central hyperventilation decreases pCO2 levels without compensating pO2 

deficit in pink puffers.  

Conclusions 

Respiratory failure worsens ischaemic sufferance and negatively interferes with recovery. In pink 

puffers a mismatch between ventilation and perfusion is present. In blue bloaters high pressure and 

volume overload increases the risk of coronary ischaemia with subsequent poor neurological 

outcomes. Low pO2 reduces penumbra and enlarges necrotic ischaemic core. Low pCO2 may 

impair cerebral vasodilatation, while high pCO2 increases the risk of peripheral oedema and 

haemorrages. Diuretics and novel therapeutical agents, as recombinant BNP and sacubitril, may 

be pivotal in restoring circulatory function in blue bloaters. Non-Invasive Positive Pressure 

Ventilation (NIPPV) may be helpful in increasing perfusion and limiting diffusion-restricted 

volume, particularly in blue bloaters. Bridge therapy with low molecular weight heparins may 

reduce thromboembolic risk. Structural pulmonary damage may account for ischaemic 

encephalopathy, lack of response to NIPPV, phenomena of neuronal apoptosis in pink puffers, 

necrosis in blue bloaters. 
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Introduction 

Troponin ths (Tro ths) and N-Terminal-pro-Brain Natriuretic peptide (NT-pro-BNP) are increased 

in cerebrovascular conditions, especially in class III/IV, C/D New York Heart Association and 

American Cardiology Association scales. Delta criterium allows differential diagnosis between 

acute and chronic conditions before the appearance of ischaemic signs at electrocardiogram and 

echography. Better outcomes at Glasgow Coma, Glasgow Outcome and Modified Rankin Scale 

were observed in Acute Stroke (AS) patients with at least 50% decrease of NT-Pro-BNP levels at 

day 7 (Fiori P. et al, 2017). The aim of our study was to assess the relation with the involved 

cerebral region. 

Materials and Methods 

We recruited 552 AS. They underwent blood withdrawals at day 1, 3 and 7. Computerized 

Tomography and/or Magnetic Resonance Imaging were performed at admission, after 24 hours 

and, if necessary, repeated later. 

Results     No significant differences of cardiac biomarkers were related to the region of the AS 

(Internal Carotid Artery, Middle Cerebral Artery, Anterior Cerebral Artery AS: Tro ths 73,4 sd 

430,2 pg/ml, NT-pro-BNP 3898,6 sd 6648,4 pg/ml; Vertebro-Basilar AS: Tro ths 60 sd 153,5 

pg/ml; NT-pro-BNP: 3607,9 sd 6143,7 pg/ml, p ns). These results were confirmed in subgroup 

analysis among cardiac biomarkers in fronto-parietal (Tro ths 24,93 sd 19,37 pg/ml; NT-pro-BNP 

1717,1 sd 1996,4 pg/ml), temporo-insular (Tro ths 23,9 sd 15,1 pg/ml; NT-pro-BNP 2581 sd 

4166,1 pg/ml), capsulo-nuclear (Tro ths 27,73 sd 27,27 pg/ml; NT-pro-BNP 2022,4 sd 2435,5 

pg/ml), occipital (Tro ths 41,68 sd 42,57 pg/ml; NT-pro-BNP 2398,8 sd 2198,4 pg/ml), cerebellar-

brainstem (Tro ths 30,6 sd 26,4 pg/ml; NT-pro-BNP 2080,8 sd 2771,9 pg/ml) AS. Levels of cardiac 

biomarkers, as the extension of cerebral ischaemia, were related to the severity of cardiac 

dysfunction, responsible of diffuse hypoxic encephalopathy in severe cases. 

Conclusions 

Our data highlight the importance of cardiological stratification for assessing the risk of reduced 

perfusion and increased diffusion-restricted cerebral tissue in AS.  
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Background: About one third of ischemic strokes are caused by cardioembolism. Early 

determination of stroke etiology is essential for three reasons:  

1. Detection of etiology is more likely to succeed directly after the stroke (‘smoking gun’). For 

instance, an intracardiac thrombus may vanish after intravenous thrombolysis.  

2. The risk of recurrence is highest early after the initial stroke.  

3. The choice of secondary prevention depends on the etiology. 

In addition, often very ill stroke patients should ideally undergo as few burdensome investigations 

as possible. Therefore, a ‘one-stop-shop’ for diagnosis and determination of the underlying 

etiology in the acute phase in patients with ischemic stroke would be an important innovation. 

We hypothesize that a CT-angiography of the heart and entire aortic arch, performed in the acute 

phase (before reperfusion therapy) in patients with ischemic stroke, is superior to 

echocardiography in detecting cardio-aortic sources of ischemic stroke. 

Methods: International prospective cohort study in two high-volume stroke centers: Academic 

Medical Center in Amsterdam and Toronto Western Hospital. Four-hundred consecutive patients 

with acute ischemic stroke who are eligible for reperfusion therapy (intravenous thrombolysis or 

intra-arterial thrombectomy) will be included. Patients transferred from other hospitals for intra-

arterial thrombectomy will be excluded. Patients will undergo an ECG-triggered CT-angiography 

in the acute setting, including the heart, entire aortic arch, cervical and intracranial arteries. Patients 

will also receive routine work-up for cardioembolism (ECG, Holter, echocardiography). 

Predefined relevant sources of embolism from the heart and aortic arch will be systematically 

scored.  

Results: First enrollment expected in March 2018. Results expected in 2021. 

Conclusions: The study will generate the best available evidence regarding the diagnostic yield of 

heart and aortic arch CT-angiography in the acute phase of patients with ischemic stroke. If CT-

angiography is superior to echocardiography, this will likely become the new standard-of-care.  
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Background: The aim of this study was to determine whether modified taurine or taurine complex 

shows significant antithrombotic effect compared to aspirin. 

Method: Taurine, L-arabinose, D-xylose, ethanol, aspirin were used to make up the test substances. 

The modified taurine complex was manufactured according to the method protected by the patent 

granted by the United States Patent and Trademark Office (Patent number: 9877938). 

Experimental groups consist of taurine, modified taurine, taurine complex, modified taurine 



 

complex with varying concentration, and aspirin and distilled water were used for the control 

groups. The sample solutions were mixed with prepared plasma units, and prothrombin time (PT), 

activated partial thromboplastin time (aPTT), and thrombin time (TT) were measured. 

Results: Combination of taurine and pentose presented significant increment of PT and TT in a 

dose-dependent manner. The modified taurine mixed with pentose solution showed the most 

prolonged blood clotting time, exhibiting statistically longer PT and TT compared to aspirin, and 

longer aPTT compared to distilled water. 

Conclusion: This suggests that the modified taurine complex has the potential to play an important 

role in preventing thrombotic disorders. We are expecting modified taurine complex (Patent 

number: 9877938) to replace aspirin, as a novel antithrombotic agent. 
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Objective: To evaluate the association between decreased left ventricular ejection fraction (LVEF) 

and cerebral small vessel disease (cSVD) in ischemic stroke patients 

Methods: We included consecutive first-ever ischemic stroke patients between 2010 and 2013. 

White matter hyperintensity (WMH) volumes were rated using both the Fazekas score and 

quantitative methods on FLAIR images. Being spectrums of cSVD, asymptomatic lacunar infarcts 

(ALI), cerebral microbleeds (CMB), and enlarged perivascular spaces (EPVS) were also 

evaluated. To assess dose-response relationship, the burdens of each radiological marker and total 

cSVD score were rated. 

Results: A total of 856 patients were included. In multivariate analysis about predictors of WMH 

volumes, LVEF [β = -0.053, P < 0.001] remained significant after adjusting for confounders. Age, 

hypertension, diabetes, and hyperlipidemia were also significant, independent of LVEF. Decreased 

LVEF also act as an independent predictor ALI [adjusted odds ratio (aOR) = 0.98; 95% confidence 

interval (CI) = 0.96-0.99, P = 0.009], CMB (aOR = 0.96; 95% CI = 0.95-098, P < 0.001), and 

EPVS (aOR = 0.94; 95% CI = 0.89-0.98, P = 0.007) after adjusting for confounders. LVEF values 

showed negative correlation with the burdens of CMB (P < 0.001) and EPVS (P = 0.007). The 

total burdens of cSVD also showed negative association with LVEF in a dose-response manner (P 

< 0.001). 

Conclusions: Decreased LVEF is associated with larger burden of cSVD in a dose-response 

manner. Our findings suggest novel interaction between heart and brain, indicative of 

pathophysiological implication of cSVD. 
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PARADOXICAL EMBOLISM IN A YOUNG ATHLETE WITH MAY-THURNER 

SYNDROME 

R. Narula1, S. Nagpal2, S. Shah2, C. Mena2, L. Sansing1 
1Yale New Haven Hospital, Neurology, New Haven, USA 
2Yale New Haven Hospital, Cardiology, New Haven, USA  

 

An 18-year-old student athlete presented to the hospital with a severe headache. His neurological 

exam was non-focal and a computed tomography scan of the head revealed a left temporo-occipital 

lobe hypodensity concerning for ischemic infarction. A magnetic resonance imaging study of the 

brain revealed restricted diffusion in the left posterior cerebral artery distribution and he was 

transferred to our center for further management. A transthoracic echocardiogram revealed a 

patent-foramen ovale. A venous duplex ultrasound study showed no evidence of deep vein 

thrombosis. To evaluate the pelvic vasculature a magnetic resonance venogram (MRV) was 

obtained which revealed compression of the left common iliac vein by the right common iliac 

artery, consistent with May-Thurner Syndrome. Venous thrombosis was not seen on the MRV but 

due to a high index of suspicion for paradoxical embolism we referred the patient to the 

interventional cardiology service for an invasive venogram. This revealed an extensive network of 

collaterals draining from the left deep femoral vein into the right iliac venous system, and filling 

defects in the left common iliac vein consistent with thrombus. Intravascular ultrasound confirmed 

May-Thurner syndrome and the presence of venous thrombus. The patient was therapeutically 

anti-coagulated with dabigatran and followed closely. After three months the vascular and 

structural interventional cardiology teams coordinated a combined procedure for repeat 

venography, patent foramen ovale closure, and iliac vein stenting. The patient has been followed 

closely by the vascular neurology service and remains free from recurrent events.  
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THE UNIVERSITY OF COLORADO PATENT FORAMEN OVALE CLINIC 

EXPERIENCE : SIX YEARS OF NEUROLOGY AND CARDIOLOGY TEAMWORK 

K. Orjuela1, J. Simpson1, S. Poisson1, W. Jones1, M. Leppert1, D. Vela-Duarte1, J. Faust1, M. 

Morgan2, K. Gama2, D. Wiktor2, J. Carroll2 
1University of Colorado Denver, Neurology Department, Aurora, USA 
2University of Colorado Denver, Cardiology, Aurora, USA  

 

Since 2011, the Stroke Division at the University of Colorado Denver has collaborated with the 

Cardiology Department to develop a multidisciplinary patent foramen ovale (PFO) clinic. The 

PFO clinic was created in recognition of the complexities of managing cryptogenic stroke patients 

with PFO, with the goal of facilitating multidisciplinary collaboration and a shared-decision 

making model involving patients.  

In the past six years, approximately 181 patients, internally or externally referred, have been seen 

in the multidisciplinary PFO clinic. Of these, 67 had PFO closure. All patients received a joint 

consultation by a vascular neurologist and interventional cardiologist. Our clinic has four 

fundamental pillars: the patient, vascular neurologist, nurse/nurse practitioner and interventional 

cardiologist, who work closely together to achieve a diagnostic and treatment consensus. Together, 

we engage and educate the patient, assess the stroke etiology, coordinate additional cardiac 

evaluation, and if PFO closure is indicated, make all necessary arrangements from within the 

clinic. 



 

From our experience, the close interaction between subspecialists has had a powerful impact on 

our ability to thoroughly assess the patient from multiple perspectives that is convenient to the 

patient and family. It is common to identify unusual causes of stroke, stroke mimics or stroke 

chameleons in patients who were initially referred for PFO closure subsequently thought to have 

an incidental PFO; common diagnoses include seizures, complex migraine headaches, non-

atherosclerotic vasculopathies, and others. In addition, our experience has reinforced the 

challenges when patients differ from those enrolled in randomized trials and the lack of evidence 

to guide specific issues such as the duration of cardiac monitoring to exclude paroxysmal atrial 

fibrillation and the use of thrombophilia testing, 

Our clinic design has created a positive environment in which to perform clinical research on PFO 

closure; including the RESPECT trial, and serves as a model for collaboration between vascular 

neurology and cardiology.  

 

Board No. 15 

ASSOCIATION OF CHADS2 SCORE WITH DIASTOLIC DYSFUNCTION AND 

STROKE OUTCOME IN PATIENTS WITH CARDIOEMBOLIC STROKE 

J.H. Park1, S.H. Ryu2, S.B. Lee2, D.H. Lee2 
1Myongji Hospital, Neurology, Goyang-si, Republic of Korea 
2Myongji Hospital, Neurology, Goyang, Republic of Korea  

 

Background: Atrial fibrillation (AF) is a potent risk factor for stroke, which is associated with 

more grave and fatal outcomes than the other stroke subtypes. Left ventricular diastolic 

dysfunction (LVDD) is prevalent in the elderly people and is associated with increased risk of AF. 

If the CHAD2 scores are closely related to LVDD severity, timely detection and control of CHAD2 

individual components would be insightful for mitigating the cardiovascular risk burden as well 

as prevalence of AF. We investigated whether higher CHADS2 score is associated with LVDD 

severity and stroke outcome in stroke patients with AF. 

Methods: This is a retrospective analysis of prospectively collected data on consecutive AF-

induced stroke patients <1 week from the onset with relevant MR imagings from September 2009 

through August 2013. Study patients were compared according to median value (13.15) of LVDD. 

CHADS2 was assessed by continuous variable, 3 strata (low-risk [a CHADS2 score of 0–1], 

moderate-risk [2–3] and high-risk [≥4]), and its individual component. Stroke outcome was 

measured with modified Rankin Scale (mRS) at 3-month. 

Results: A total of 177 patients (mean age, 74.1±9.83; male, 46.3%) were included. In 

multivariable regression analysis, increasing CHADS2 was associated with increased risk of 

LVDD (OR 2.07, 95% CI; 1.46–2.93). Compared to the CHADS2 0–1, step-wise relationships 

were observed between increasing CHADS2 strata and the risk of LVDD, respectively (1.84, 0.65–

5.22; 15.78, 3.92–63.63). Among individual components, hypertension only was linked to an 

increased risk of LVDD (5.26, 1.57–17.65). For functional outcome, compared to the CHADS2 0–

1, dose-dependent associations were noted between increasing CHADS2 strata and mRS at 3-

month, respectively (4.00, 1.02–15.70; 20.61, 3.53–120.26), but not for LVDD. 

Conclusion: Higher CHADS2 score is a significant determinant of LVDD severity and functional 

outcome at 90 days after cardioembolic stroke.  
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COMPUTATIONAL QUANTIFICATION OF CEREBROVASCULAR FLOW DURING 

A TRANSCATHETER AORTIC VALVE IMPLANTATION (TAVI) PROCEDURE 

J. Pyne1, D. Mukherjee1, J. Ryu2, J. Narvid3, S. Shadden1 
1University of California Berkeley, Mechanical Engineering, Berkeley, USA 
2Chung-Ang University, Mechanical Engineering, Seoul, Republic of Korea 
3University of California San Francisco School of Medicine, Department of Radiology, San 

Francisco, USA  

 

Patients with symptomatic aortic valve stenosis could benefit from the identification of patient-

specific risk factors for TAVI [Hamm2016]. To combat peri/post-procedural AIS risk, embolic 

protection devices distal to the valve are critical operation considerations[Egron2016]. Our present 

work quantifies the degree of cerebral flow reduction throughout various stages of the TAVI 

procedure due to operational variables and individual cerebral hemodynamic features. Our 

hypothesis is that this flow quantification will enable patient risk stratification and further inform 

surgical planning. 

To computationally study patient cerebral hemodynamics during TAVI, we developed a coupled 

1D-lumped parameter network cerebrovascular model containing cerebral autoregulation, cortical 

collateral vessels, circle of willis anatomical variations, and intracranial pressure dynamics[Ryu2015]. 

Additionally, our framework accounts for multiple hemodynamically relevant surgical variables 

such as flow reduction extent/duration of rapid ventricular pacing (RVP) and extent of flow 

diversion due to endovascular embolic protection devices/meshes. Ultimately, this framework 

provides a way to concurrently quantify the effect of patient-specific cerebral hemodynamic 

features and TAVI operational variables on a patient’s cerebral ischemia. 

Preliminary results show that common TAVI clinical usage of RVP, in a patient with healthy 

autoregulation, will cause a 39% mean reduction in total cerebral flow throughout the typical 13-

second duration of the pacing (with 73% max flow overshoot after RVP release). In patients with 

impaired autoregulation, this RVP-induced total cerebral flow reduction is even more pronounced 

with a 68% mean decrease, excluding the influence of endovascular embolic protection 

devices/meshes.  

The significant extent of cerebrovascular flow variation by competing factors observed from this 

preliminary data indicate that quantifying patient-specific flow changes throughout the TAVI 

procedure is imperative for better patient selection, and surgical planning optimization. 
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RIVAROXABAN WITH ASPIRIN REDUCES STROKE AND INCREASES 

DISABILITY-FREE SURVIVAL AFTER STROKE: STROKE OUTCOMES IN THE 

CARDIOVASCULAR OUTCOMES FOR PEOPLE USING ANTICOAGULATION 

STRATEGIES (COMPASS) TRIAL 

M. Sharma1, R.G. Hart on behalf of the COMPASS Investigators1 
1McMaster University, Population Health Research Institute, Hamilton, Canada  

 

COMPASS compared the effects of rivaroxaban alone or combined with aspirin in patients with 

atherosclerosis in 27,395 participants. Significant reductions in stroke were noted in patients 

assigned rivaroxaban 2.5 mg twice daily plus aspirin 100 mg once daily and rivaroxaban 5 mg 

twice daily compared with aspirin alone. We examined the effects of treatment on stroke disability 

and determined the predictors of stroke in the COMPASS cohort and absolute reductions in stroke 

in high-risk patients. COMPASS randomized patients with stable coronary artery disease (91%), 

peripheral artery disease, including carotid stenosis or revascularization (27%), or both (18%). 

Major exclusion criteria included stroke within 1 month, symptomatic lacunar stroke, or 

intracerebral hemorrhage. Stroke adjudicators were blinded and classified strokes as ischemic, 



 

hemorrhagic, or uncertain. Modified Rankin scale scores were obtained at 7 days in those with 

stroke. Proportional hazards regression models were constructed to identify independent 

determinants of stroke and characterize patients by risk status. Participants with incident stroke 

(342, 1.2%) were older (70 vs 68 years) and more likely to be Asian and have hypertension, 

diabetes, or heart failure. Risk of ischemic stroke was significantly reduced by rivaroxaban plus 

aspirin (HR=0.51, 95% CI 0.38–0.69) and rivaroxaban alone (HR=0.66, 95% CI 0.50–0.88) versus 

aspirin, with no significant difference in hemorrhagic stroke or hemorrhagic transformation of 

ischemic stroke. Risk of disabling stroke and of death within 30 days of stroke was decreased by 

the combination versus aspirin. In those at highest risk, combination therapy reduced the risk of 

stroke from 1.5% to 0.8% per year (HR=0.54, 95 CI 0.34–78). Rivaroxaban with or without aspirin 

was associated with fewer ischemic strokes and rivaroxaban with aspirin was associated a higher 

likelihood of disability-free status at 7 days without a significant increase in hemorrhagic strokes. 

High-risk patients had the largest relative and absolute reductions in stroke. 
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ASSOCIATION OF EATING HABITS WITH INCIDENT CARDIAC EVENTS AMONG 

FILIPINO PATIENTS AT UNIVERSITY OF SANTO TOMAS HOSPITAL: A 

CORRELATIONAL STUDY 

J.R. Santos1, A.C. De Lara1, A. Reyes1 
1University of Santo Tomas Hospital, Heart Station- Second Floor- Private Division, Manila, 

Philippines  

 

Background and Objective: Several correlation and prospective studies have revealed different 

eating behavior and dietary habits such as skipping breakfast, and late night snacking to be 

correlated with different cardiometabolic outcomes (overweight and weight gain, dyslipidemia, 

blood pressure, insulin sensitivity and diabetes mellitus) which are risk factors for coronary heart 

disease. This study aimed to determine if there is an association between eating habits and 

incidence of acute coronary syndrome (ACS). 

 

Subjects/Method: Thirty six (19 male, 17 female) patients admitted at University of Santo Tomas 

Hospital with a diagnosis of acute Coronary syndrome were interviewed regarding the frequencies 

of meal intake/day, breakfast intake/week and late night snacking/week. Baseline demographic 

characteristics and comorbidities were recorded. Patients were subdivided into groups in terms of 

their frequency of breakfast intake/week, frequency of late night snacking/week and frequency of 

meal intake/day. Frequency and percentage of different groups of frequency of breakfast intake 

and late snacking, and frequency of meal intake per day were recorded. Baseline characteristics 

were presented in frequency and percentages. Chi square test was used to compare ACS events in 

terms of frequency of meal intakes per day, breakfast intakes per week and frequency of late night 

snacking. Categorical variables were presented as numbers and percentages. P values < .05 were 

considered statistically significant. 

 

Design: Observational/Correlational study 

 

Results: No significant difference in frequency of meal intakes per day among patients with ACS 



 

(P= 0.174). More frequent breakfast intake (=/>4x/week) (P=0.0) and less frequent late night 

snacking (<4x/week) (P=0.0) were associated with unstable angina and non ST segment elevation 

myocardial infarction. However, there was no significant difference in the frequency of late night 

snacking in patients with ST segment elvation myocardial infarction, (P=0.116). 

 

Conclusion: More frequent breakfast intake was associated with acute coronary events. Frequency 

of meal intake per day was not associated with ACS. 
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INFLUENCE OF A PHYSICAL EXERCISE PROGRAM ON CARDIAC REMODELING 

AND ON FUNCTIONAL CAPACITY OF PATIENTS WITH STROKE 

J. Rodrigues1, J. Souza1, G. Luvizutto2, R. Costa1, R. Prudente1, T. Silva1, F. Winckler1, T. 

Valadão1, D. Rossi1, L. Antunes1, H. Nunes1, L. Quadrado1, R. Bazan3, S. Bazan1 
1Sao Paulo State University Unesp, Department of Internal Medicine, Botucatu, Brazil 
2Federal University of Triangulo Mineiro, Department of Applied Physical Therapy, Uberaba, 
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3Sao Paulo State University Unesp, Department of Neurology- Psychology and Psychiatry, 

Botucatu, Brazil  

 

Introduction: Stroke is the greatest cause of incapacity in adults, while cardiovascular 

rehabilitation is one of the therapeutic options that has been studied in this population to improve 

the functional independence. Objectives: To verify the effect of a physical exercise program on 

the echocardiographic variables in patients with chronic ischemic stroke and to evaluate the 

functional capacity and quality of life after the intervention. Methods: This clinical, randomized, 

blind trial will include individuals with ischemic stroke from 6 to 12 months after stroke, clinically 

stable, of both sexes and over 18 years of age. There will be 40 patients: Control Group (n=20): 

conventional physiotherapeutic intervention following the standard protocol according to the 

National Institute for Health and Care Excellence. Intervention Group (n=20): cardiovascular 

rehabilitation on an treadmill programmed at speed and inclination compatible with individual 

capacity, 45-minute duration, three times per week, for 16 weeks. The groups will be evaluated 

initially and at the end, by the 6-minute walking test; neurological evaluation by the National 

Institutes of Health Stroke Scale, modified Rankin Scale and Barthel Index; nutritional evaluation 

by electric bioimpedance; ambulatory blood pressure monitoring, transthoracic echocardiogram 

and quality-of-life evaluation by EUROQOL. Results: Since August of 2017, 104 patients were 

diagnosed with ischemic stroke in the protocol window, with 81 were excluded and 23 recruited, 

of which 10 were randomized and protocol initiated while 13 await randomization. The greatest 

difficulties until the present include difficulty of transportation to the study center, unavailability 

of the patients from the intervention group for attending three times per week and disinterest in 

participating in the study due to cultural and socioeconomic aspects of this population. 

Conclusion: The cardiovascular rehabilitation program is expected to have a favorable impact on 

the aerobic capacity and quality of life of patients after stroke.  

 

 



 

Board No. 20 

RIVAROXABAN WITH OR WITHOUT ASPIRIN IN STABLE CARDIOVASCULAR 

DISEASE 

D. Wentworth on behalf of the COMPASS Investigators1 
1McMaster University, Population Health Research Institute, Hamilton, Canada  

 

The COMPASS trial evaluated whether rivaroxaban alone or in combination with aspirin was more 

effective than aspirin alone for secondary prevention of major cardiovascular outcomes. In this 

double-blind trial, 27,395 participants with stable atherosclerotic vascular disease were randomly 

assigned to receive rivaroxaban (2.5 mg twice daily [bid]) plus aspirin (100 mg once daily [od]), 

rivaroxaban (5 mg bid), or aspirin (100 mg od). The primary outcome was a composite of 

cardiovascular death, stroke, or myocardial infarction. The study was stopped for superiority of 

the rivaroxaban plus aspirin group after a mean follow-up of 23 months. The primary outcome 

occurred in fewer patients in the rivaroxaban plus aspirin group than in the aspirin alone group 

(379 [4.1%] vs 496 patients [5.4%]; hazard ratio [HR]=0.76; 95% CI 0.66–0.86, p<0.001; 

z=−4.126), but major bleeding events occurred in more patients in the rivaroxaban plus aspirin 

group (288 [3.1%] vs 170 patients [1.9%]; HR=1.70; 95% CI 1.40–2.05; p<0.001). There was no 

significant difference in intracranial or fatal bleeding between these two groups. There were 313 

deaths (3.4%) in the rivaroxaban plus aspirin group compared with 378 (4.1%) in the aspirin alone 

group (HR=0.82; 95% CI 0.71–0.96; p=0.01; threshold p-value for significance =0.0025). The 

primary outcome did not occur in significantly fewer patients in the rivaroxaban alone group than 

in the aspirin alone group, but major bleeding events occurred in more patients in the rivaroxaban 

alone group. Among patients with stable atherosclerotic vascular disease, those assigned to 

rivaroxaban 2.5 mg bid plus aspirin had better cardiovascular outcomes but more major bleeding 

events than those assigned to aspirin alone.  
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RIVAROXABAN WITH OR WITHOUT ASPIRIN IN PATIENTS WITH STABLE 

PERIPHERAL OR CAROTID ARTERY DISEASE: AN INTERNATIONAL, 

RANDOMIZED, DOUBLE-BLIND, PLACEBO-CONTROLLED TRIAL 

D. Wentworth on behalf of the COMPASS Investigators1 
1McMaster University, Population Health Research Institute, Hamilton, Canada  

 

Patients with peripheral artery disease have an increased risk of cardiovascular morbidity and 

mortality. Antiplatelet agents are widely used to reduce these complications. COMPASS was a 

multicenter, double-blind, randomized, placebo-controlled trial in patients with stable peripheral 

or carotid artery disease, or coronary artery disease, with an ankle–brachial index <0.90. After a 

30-day run-in period, patients were randomized 1:1:1 to receive oral rivaroxaban 2.5 mg twice 

daily (bid) plus aspirin (100 mg once daily [od]), rivaroxaban 5 mg bid, or aspirin 100 mg od. Each 

treatment group was double dummy. The primary outcome was cardiovascular death, myocardial 

infarction, or stroke; the primary peripheral artery disease outcome was major adverse limb events 

including major amputation. In total, 7470 patients underwent treatment for a median duration of 

21 months. Rivaroxaban plus aspirin versus aspirin reduced the composite of cardiovascular death, 

myocardial infarction, or stroke (5.1% vs 6.9%; hazard ratio [HR]=0.72, 95% CI 0.57–0.90, 

p=0.0047), and major adverse limb events including major amputation (1.3% vs 2.4%; HR=0.54 



 

95% CI 0.35–0.82, p=0.0037). Rivaroxaban alone versus aspirin did not significantly reduce the 

composite endpoint (6.0% vs 6.9%; HR=0.86, 95% CI 0.69–1.08, p=0.19), but reduced major 

adverse limb events including major amputation (1.6% vs 2.4%; HR=0.67, 95% CI 0.45–1.00, 

p=0.05). Rivaroxaban plus aspirin increased major bleeding versus aspirin (3.1% vs 1.9%; 

HR=1.61, 95% CI 1.12–2.31, p=0.0089), which was mainly gastrointestinal bleeding. Rivaroxaban 

alone also increased major bleeding versus aspirin (3.2% vs 1.9%; HR=1.68, 95% CI 1.17–2.40; 

p=0.0043). Rivaroxaban 2.5 mg bid plus aspirin reduced major adverse cardiovascular and limb 

events compared with aspirin. Although the risk of major bleeding was increased, fatal or critical 

organ bleeding was not. This combination therapy represents an important advance in the 

management of patients with peripheral artery disease. 
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QUALITY OF ORAL ANTICOAGULATION IN ATRIAL FIBRILLATION PATIENTS 
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Mazeto Pupo da Silveira1, L. Cuadrado Martin1, R. Bazan2, S.G. Zanati Bazan1 
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Background: Atrial Fibrillation (AF) is a supraventricular arrhythmia characterized by 

disorganization of atrial electrical activity, thereby not generating atrial systole. Its prevalence 

increases with age and may be associated with cardiac structural diseases, provoking 

hemodynamic damage and thromboembolic complications. Oral anticoagulation is capable of 

preventing thromboembolic events and is monitored through the INR (International Normalized 

Ratio). Objectives: 1-to evaluate INR stability in anticoagulated patients with non-valvular AF; 

2-to evaluate thromboembolic and hemorrhagic complications in these patients; 3-To identify the 

subgroup of higher risk for thromboembolic or hemorrhagic events. Methods: The medical charts 

of 203 patients attended at a tertiary hospital in Brazil from January 2009 to January 2015 were 

reviewed; the Time in Therapeutic Range (TTR) was calculated by the method esteemed in the 

literature described by Rosendaal. Results: The median TTR value was 53(10-88) and the mean 

52.21%. The factors that influenced the TTR value were analyzed, showing that the patients 

presenting INR instability in the adaptation phase had a lower mean TTR (46.83%) than those 

without instability (53.88%). As to the events, 6.9% of the patients studied suffered hemorrhagic 

events and 8.4% a stroke. The relation between the occurrence of stroke and bleeding and the TTR 

value was analyzed, showing that a lower TTR value (<60%) is associated with greater stroke 

occurrence, but there was no with bleeding risk. Those patients that presented INR instability in 

the adaptation phase were identified as the group at greater risk for stroke and bleeding. 

Conclusions: The anticoagulation quality in a tertiary hospital in Brazil is similar to the quality 

observed in centers in developing countries. The patients that showed greater INR instability in 

the adaptation phase evolved with a lower mean TTR during follow-up and presented a 4.94-fold 

greater chance of stroke and 3.35 times of bleeding. 
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INTRODUCTION 

Patients with atrial fibrillation (AF) suffer stroke recurrences (1-3 % annual) despite oral 

anticoagulation (OAC) or left atrial appendage occlusion (LAAO). There are no established 

recommendations of how to manage these patients. Combination of OAC with LAAO has been 

suggested but there are no data to support this strategy. 

PURPOSE 

To present our experience with OAC in combination with LAAO in patients with recurrent strokes 

despite correct anticoagulation. 

METHODS 

We selected patients with AF that have had at least 2 ischemic strokes in the previous 12 months, 

despite being well anticoagulated with antivitamin K (AVK) or novel anticoagulants (NOAC). We 

discarded other reasons for stroke, poor therapeutic adherence or irregular control of INR. We 

recorded age, CHA2DS2VASC, HASBLED, OAC, risk factors, previous strokes and major 

bleedings. LA/LAA were studied with transesophagic echocardiography and cardiac CT.  

RESULTS 

We selected 17 patients, mean age 72±10 years, CHA2DS2VASC 5.5 and HASBLED 2. Only one 

had a history of a major bleeding. Fifteen patients had a non valvular AF (NVAF) and one had a 

moderate mitral stenosis (VAF). Median number of previous strokes was 2.5. Ten patients had 

received previously AVK and 10 NOACs. Eleven had spontaneous echocardiographic contrast, 13 

a polilobulated LAA, 13 dilatation of LA, 3 LAA thrombus and 14 had chicken wing LAA. Fifteen 

patients had LAAO with Amulet Amplatzer device without complications. After closure patients 

received antiplatelets for 3 months and indefinite OAC with AVK (VAF) or NOACs (NVAF). In 

the follow up period (mean 16 months), no stroke or embolic recurrences or major bleedings have 

been recorded. One patient suffered a myocardial infarction. 

CONCLUSION 

Combination therapy with indefinite OAC and LAAO in AF patients with stroke recurrences 

despite good anticoagulation seems to be effective and safe.  
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THE ASSOCIATION BETWEEN VASCULAR AND HEART PATHOLOGY AND THE 

SEVERITY OF COGNITIVE IMPAIRMENT AFTER FIRST EVER STROKE 

Valkova M[1], Veleva I[2], Atanasova G[3] 

 [2] Department of psychiatry and medical psychlogy, Medical University, Pleven, Bulgaria 

[1] UMHAT Sofiamed Neurology clinic, Bulgaria 

[3] Department of Internal Medicine, Pleven Medical University, Bulgaria 

Introduction: Poststroke cognitive impairment is associated with poor outcome andlow quality of 

life. Stroke is associated with high level of vascular and heart pathology. The aim of our study was 

to examine the relationship between cognitive impairment and vascular and heart diseases. 

Material and methods: We examined 109 patients (67males and 42 females) at first day and at 90th 

day after the first ever ischemic stroke (with average result on National health stroke scale 

12.23±2.50 points) via Mini Mental State Examination (MMSE), 10words Luria test for verbal 

memory (working memory and delayed recall at 30th minute), Isaack Set Test (IST) and Benton 

visual retention test (BVRT, variant A,E). 45 of them were with chronic ischemic heart disease 

(CIHD), 89 with arterial hypertension (AH) and 18 with arterial fibrillation (AF).All results were 

interpreted at 95% confidential level. 

Results: The AH and AF had no significant influences on our tests, although the low arterial 

pressure was associated with poor MMSE test results at 90th day (p=0.0348). Patients with CIHD 

showed lower MMSE test results at 90th day than those without (p=р=0.0149), lower first and 90th 

day verbal working memory (p=0.0316, p=р=0.0074) and delayed recall (p=р=0.0118), lower 

points on 1st day IST (р=0.0122) and 90th day IST (р=0.0165) and more errors on 90th day BVRT 

(р=0.0177).  

Conclusions: CIHD is associated with low cognitive functioning after first ever stroke. 

Key words: cognitive impairment, arterial hypertension, arterial fibrillation, chronic ischemic heart 

disease, stroke 

 

Board No. 25 

SUPPORTING GPS IN DECISION-MAKING AROUND OPTIMAL STROKE 
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PHARMACISTS 

B. Bajorek1 
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Background: Australian General Practitioners (GPs) have expressed a need for targeted decision 

support to optimise treatment selection for stroke prevention in persons with atrial fibrillation 

(AF), as well as human resources to assist their decision-making. One alternative process for 

supporting GPs is using existing Home Medicines Review (HMR) services provided by accredited 

pharmacists. HMR pharmacists can facilitate the initial review, apply decision-support tools, and 

generate treatment recommendations.  



 

Study Design: A pre/post pilot study is in progress to test the technical feasibility of such an 

intervention and determine its impact. The intervention is being delivered to GPs and HMR 

pharmacists working collaboratively within selected Primary Health Network areas in New South 

Wales, Australia. Over a 6 month period, recruited HMR Pharmacists will use a decision-support 

tool as part of their service provision. To complement the pharmacist’s review of the patient, the 

tool will generate a risk-benefit assessment, alongside a treatment recommendation. This will be 

included in the standard HMR report provided to the GP for their deliberation and ultimate 

decision-making. Data (patient characteristics, medical history, treatment use) will be collected 

PRE- and POST- intervention using customised data collection tools. 

Results: The primary and secondary outcome measures to be reported are to: 

1o - Evaluate the impact of our novel decision support tool on the prescription of stroke prevention 

therapy, including initiation of, and changes to, therapy  

1o - Explore the technical feasibility of using accredited HMR Pharmacists as conduits for shared-

decision making between the GP, Pharmacist, and the patient  

2o - Determine the factors (and barriers) influencing treatment selection  

2o - Gauge GP and HMR Pharmacist feedback regarding the tool in terms of its perceived utility 

and application in practice 

Conclusion:  This presentation will report on the development and refinement of a model of care 

to support collaborative decision-making. 
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Risk factors assessment of patients with TIA around the age of 50 

D. Maslarov1 
1First Multiprofile Hospital for Active Treatment Sofia, Neurology, Sofia, Bulgaria  

 

A transient ischemic attack (TIA) is a medical emergency and an independent risk factor for 

ischemic stroke. Over the past few years, the concept of TIA has undergone considerable changes, 

focusing on two aspects: the introduction of the term “emergency” and the reconsideration of the 

duration of clinical symptoms in the light of recent neuroimaging tests. TIA is initially assessed 

using the clinical score ABCD(2). 

The aim of the study was to examine the importance of personal risk factors for TIA and stroke 

and to propose an effective control in the early stages. 

1614 patients were included in the study and main risk factors were identified and estimated 

personally: hypertension, diabetes, dyslipidemia, obesity, smoking, physical inactivity, migraine 

with aura, depression, alcohol consumption, etc. Worldwide confirmed statistics, 76% of women 

and 85% of men aged 45-55 years suffer from hypertension. Diabetes was found in 22% of women, 



 

and in 18% of men and dyslipidemia occurred in 46% of women and 55% of men. Among the 

females of the target group there is an obesity at 41%, and among males 47%. Within the target 

group, 42% of the women with TIA smoke, and among men 63% are regular smokers. 

Consumption of fatty, salty, canned foods and irregular meals occurs in 35% of women and in 

52% of men. 67% of women with TIA and 45% of men determined their physical activity as 

insufficient. Typical migraine with aura and different varieties are manifested in 23% of women 

and 5% of men. Depression occurs in 17% of women and 15% of men. 12% of women and 32% 

of men regularly consume alcohol at higher of recommended doses. 

Ideas for the effective customised control of the ambulatory system and hospital care on the early 

stages of cerebrovascular disease are presented in five applications. 
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ONSET TIME OF NON-TRAUMATIC INTRACEREBRAL HEMORRHAGE UNDER 

THE ADMINISTRATION OF ORAL ANTICOAGULANTS: COMPARISON BETWEEN 

WARFARIN AND DIRECT ORAL ANTICOAGULANT 

T. Uehara1 
1Hyogo Brain and Heart Center at Himeji, Neurology, Himeji, Japan  

 

Purpose: The purpose of this study was to clarify differences in onset time of non-traumatic 

intracerebral hemorrhage (ICH) under the administration of oral anticoagulants between patients 

with warfarin therapy and those with direct oral anticoagulant (DOAC) therapy. 

Methods: Between April 2016 and March 2018, 162 patients were admitted to our center within 

3 days of the onset of non-traumatic ICH. Of them, 21 patients (8 men, 74.5±10.3 years) under the 

administration of oral anticoagulants were included in this study. Onset time of ICH was divided 

into 5 categories, including 0-6, 6-12, 12-18, 18-24 o’clock, and unknown. 

Results: Twelve patients had ICH under warfarin therapy (W group) and 9 patients under DOAC 

therapy (D group). Mean age was 75.8±10.9 years in the W group and 72.8±9.8 years in the D 

group. In the W group, onset times of ICH were 0-6 in 1 patient, 6-12 in 1 patient, 12-18 in 3 

patients, 18-24 in 5 patients, and unknown in 2 patients. In the D group, onset times of ICH were 

0-6 in 1 patient, 6-12 in 2 patients, 12-18 in 3 patients, and unknown in 3 patients. In the W group, 

onset times were unknown because of mild symptom in 1 patients and wake-up stroke in 1 patient. 

In the D group, onset times were unknown because of mild symptoms in all 3 patients. Patients 

with onset time of 18-24 were significantly more frequent in the W group than in the D group 

(41.7% vs 0%, p=0.045, Fisher’s exact test). 

Conclusion: There were some differences in onset time of ICH between patients with warfarin 

and DOAC therapy. 


