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AbstrAct
Aims Long- term oral anticoagulant (LTOAC) reduces 
ischaemic stroke recurrences. Because of bleeding history, 
frailty, cognitive impairment, comorbidities or patient 
refusal, many cannot be discharged from stroke unit on 
LTOAC. Proportion and outcome of these patients is not 
well known.
Methods The Warfarin Aspirin Ten- a inhibitor Cerebral 
infarction and Haemorrhage and atrial fibrillation (AF) 
prospective registry enrolled consecutive patients with an 
acute stroke associated with AF. Scales to evaluate stroke 
severity, disability, functional independence, cognition, risk 
of fall, ischaemic and haemorrhagic risk stratification were 
systematically collected at admission, discharge, 3 and 
12 months poststroke. The two main 12- month endpoints 
were death or dependency (modified Rankin Scale >3) and 
recurrent stroke.
Results Among 400 patients (370 brain infarctions, 30 
brain haemorrhages), 274 were discharged on LTOAC, 31 
died before discharge and 95 (24%) were not discharge on 
anticoagulant (frailty, bedridden or demented, EHRA/ESC 
contraindication to anticoagulant). Death or dependency 
and recurrent stroke occurred in 19.8% and 9.9%, 
respectively, in patient on anticoagulant, and 33.5% and 
27.2% in those not on anticoagulant (both p<0.001). 
Patient not anticoagulated at discharge had a 1.6- fold 
increase in the risk of death or dependency at 12 months 
(HR 1.65; 95% CI 1.05 to 2.61; p=0.032) and a 2.5- fold 
increase in the risk of stroke (HR 2.46; 95% CI 1.36 to 
4.44; p=0.003).
Conclusions One- fourth of patients with stroke 
associated with AF are not discharged on anticoagulation 
and have a dramatic increase in the risk of death or 
dependency at 12 months as well as recurrent stroke. 
Alternative treatments should be trialled in these patients.

IntRoduCtIon
Patients admitted to hospital with stroke 
and atrial fibrillation (AF) (known before or 
discovered at admission) have a high risk of 
death, dependency and recurrent stroke.1–4 
The treatment of choice to prevent another 

ischaemic stroke is a long- term oral antico-
agulant strategy.5 6 However, many of these 
patients cannot be on oral anticoagulant 
because of contraindication to long- term oral 
anticoagulant, comorbidity, frailty, cogni-
tive impairment, severe walking difficulties 
with frequent falls and patient refusal.2 The 
proportion of these patients among patients 
presenting with a stroke and AF in stroke 
units is not precisely known.

The risk of death or dependency as well 
as the risk of recurrent stroke in this group 
is not well known either. Given that recent 
alternative treatment to long- term oral anti-
coagulant has been proposed, such as left 
atrial appendage closure,7 8 we designed 
the Warfarin Aspirin Ten- a inhibitor Cere-
bral infarction and Haemorrhage and AF 
(WATCH- AF) prospective registry in which 
we collected consecutive patients admitted 
with an acute stroke within 72 hours of 
symptom onset in two busy stroke centres 
with thorough evaluation regarding risk strat-
ification (CHA2DS2VASc, HAS- BLED, ATRIA 
scores), stroke severity, disability and func-
tions (NIHSS, Rankin score, independent 
activity of daily living (IADL), Mini- Mental 
Status), risk of fall (STRATIFY score) as well 
as glomerular filtration rate, international 
normalised ratio (INR) and time in thera-
peutic range (TTR) while on vitamin K antag-
onist (VKA) before stroke. Based on these 
scores, we aimed to evaluate the proportion 
of patients not on a long- term oral antico-
agulant after discharge from the stroke unit 
and during a 1- year follow- up. We also evalu-
ated the 1- year risk of death or dependency, 
and of recurrent brain infarction/brain 
haemorrhage.
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Table 1 Baseline characteristics according to treatment groups

All(n=400)
Dead before
discharge (n=31) LTOAC (n=274) No LTOAC (n=95)

Age, mean (SD), years 78.7 (11.0) 83.8 (7.2) 78.1 (11.4) 78.7 (10.6)

Men 193 (48.3) 12 (38.7) 122 (44.5) 59 (62.1)

Medical history

  Hypertension 317 (79.3) 20 (64.5) 216 (78.8) 81 (85.3)

  Diabetes 87 (21.8) 11 (35.5) 49 (17.9) 27 (28.4)

  Dyslipidaemia 168 (42.0) 10 (32.3) 119 (43.4) 39 (41.1)

  Former smokers 116 (30.1) 5 (17.2) 83 (31.4) 28 (30.4)

  Current smokers 32 (8.3) 1 (3.4) 22 (8.3) 9 (9.8)

  Regular alcohol consumption 42 (10.6) 1 (3.7) 29 (10.6) 12 (12.6)

  Cerebrovascular disease 89 (22.3) 5 (16.1) 62 (22.7) 22 (23.2)

  Coronary artery disease 68 (17.0) 5 (16.1) 42 (15.4) 21 (22.1)

  Peripheral artery disease 30 (7.5) 0 (0) 20 (7.3) 10 (10.5)

  Congestive heart failure 53 (13.3) 4 (12.9) 32 (11.7) 17 (17.9)

  Significant valvular disease or 
prosthetic heart valves

38 (9.5) 2 (6.5) 31 (11.4) 5 (5.3)

Type of stroke

  TIA 35 (8.8) 0 (0) 28 (10.2) 7 (7.4)

  Ischaemic stroke 335 (83.8) 26 (83.9) 240 (87.6) 69 (72.6)

  Intracerebral haemorrhage 27 (6.8) 5 (16.1) 5 (1.8) 17 (17.9)

  Subdural haematoma 2 (0.5) 0 (0) 1 (0.4) 1 (1.1)

  Subarachnoid haemorrhage 1 (0.3) 0 (0) 0 (0) 1 (1.1)

Baseline NIHSS

  0 65 (16.4) 0 (0) 50 (18.5) 15 (15.8)

  1–4 111 (28.0) 2 (6.7) 83 (30.6) 26 (27.4)

  5–9 76 (19.2) 3 (10.0) 60 (22.1) 13 (13.7)

  10–20 102 (25.8) 16 (53.3) 56 (20.7) 30 (31.6)

  ≥21 42 (10.6) 9 (30.0) 22 (8.1) 11 (11.6)

Examinations

  BMI, mean (SD), kg/m² 25.6 (5.0) 24.9 (4.3) 25.5 (5.0) 26.1 (5.3)

  Systolic BP, mean (SD), mm Hg 148.7 (26.0) 145.3 (27.4) 146.0 (23.6) 157.8 (30.3)

  Diastolic BP, mean (SD), mm Hg 78.4 (15.6) 76.5 (17.5) 77.6 (14.5) 81.4 (17.7)

  Glucose, median (IQR), mg/dL 106.0 (93.0–133.0) 118.0 (107.0–142.0) 104.0 (93.0–129.0) 113.0 (96.0–142.0)

  Haemoglobin A1C, median (IQR),% 5.9 (5.6–6.5) 6.1 (5.7–6.9) 5.9 (5.6–6.4) 6.0 (5.6–7.0)

  Creatinine, median (IQR) umol/L 86.5 (71.0–110.5) 93.0 (70.0–118.0) 82.0 (70.0–102.0) 92.0 (74.0–119.0)

  INR, mean (SD) (patients on VKA only) 
before baseline

2.3 (0.6) 2.3 (1.0) 2.3 (0.6) 2.3 (0.5)

  <2 20 (34.5) 1 (33.3) 13 (36.1) 6 (31.6)

  ≥2 and ≤3 38 (65.5) 2 (66.7) 23 (63.9) 13 (68.4)

  Time- in- therapeutic range (pts on 
VKA), median % (IQR) before baseline

62.5 (50.0–85.7) 53.6 (50.0–61.9) 62.5 (50.0–100.0) 66.7 (33.3–85.7)

  <50% 15 (24.6) 0 (0) 9 (23.7) 6 (31.6)

  50%–59% 13 (21.3) 3 (75.0) 8 (21.1) 2 (10.5)

  60%–69% 7 (11.5) 1 (25.0) 4 (10.5) 2 (10.5)

  ≥70% 26 (42.6) 0 (0) 17 (44.7) 9 (47.4)

Continued
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All(n=400)
Dead before
discharge (n=31) LTOAC (n=274) No LTOAC (n=95)

  Glomerular filtration rate, median 
(IQR), mL/min/1.73²

65.1 (49.3–81.0) 52.4 (37.0–75.4) 67.0 (52.6–83.5) 60.0 (43.4–76.8)

  <30 26 (6.5) 4 (12.9) 14 (5.1) 8 (8.4)

  30–59 143 (35.8) 13 (41.9) 91 (33.2) 39 (41.1)

  ≥60 231 (57.8) 14 (45.2) 169 (61.7) 48 (50.5)

  NT- BPN, median (IQR), g/L 1512.0 (560.0–3644.0) 4152.0 (2225.5–7564.0) 1499.0 (520.0–3270.0) 1499.5 (497.5–3487.5)

  Haemoglobin, mean (SD), g/L 13.4 (1.8) 13.1 (2.0) 13.5 (1.7) 13.3 (2.0)

Medication at discharge

  Antiplatelet 72 (18.1) – 37 (13.6) 28 (29.5)

  Anticoagulant (both long term and very 
short term)

294 (73.7) – 244 (89.4) 45 (47.4)*

   AVK 44 (15.0) – 35 (14.3) 8 (17.8)*

   NOAC 220 (74.8) – 186 (76.2) 31 (68.9)*

   Anticoagulant+antiplatelet 24 (6.0) – 19 (7.8) 4 (8.9)*

  BP lowering therapy 368 (92.0) – 255 (93.1) 93 (97.9)

  Lipid- lowering therapy 284 (71.0) – 212 (77.4) 62 (65.3)

  Glycaemia lowering therapy 87 (21.8) – 52 (19.0) 26 (27.4)

* Short- term anticoagulant.
BMI, body mass index; BP, blood pressure; INR, international normalised ratio; LTOAC, long- term oral anticoagulant; NOAC, new oral 
anticoagulant; TIA, transient ischaemic attack; VKA, vitamin K antagonist.

Table 1 Continued

MAteRIAl And Methods
Study subjects were consecutive stroke patients with 
AF admitted to the Bichat Stroke Centre and the Lyon 
Stroke Unit. Inclusion criteria were ischaemic or haem-
orrhagical stroke as well as transient ischaemic attack 
associated with AF hospitalised in both stroke unit within 
72 hours of stroke onset. AF could be diagnosed before 
the stroke, at admission or up to 30 days after the stroke. 
Inclusions were prospective, consecutive and exhaus-
tive during the accrual period, with verification that all 
patients with AF have been included. We had no exclu-
sion criteria. Patients were then followed for 1 year. At the 
time of accrual, these two busy stroke centres had limited 
access to left atrial appendage closure facilities. Informed 
consent has been obtained from the subjects (or their 
legally authorised representative).

Clinical data 1 and 6 months before stroke were 
recorded, including: prestroke antiarrhythmic and anti-
thrombotic treatments, prestroke AF stroke risk scales 
(CHA2DS2- VASC, ATRIA haemorrhage score, HAS- 
BLED) and pre- stroke functional scores (Rankin score 
evaluating disability, IADL- evaluating functional inde-
pendence and STRATIFY Risk Assessment Tool, evalu-
ating the risk of fall). In case the patient was not under 
anticoagulant, the treating physician was interviewed to 
understand the reasons. If the patient was under VKA, 
prestroke INR values over the 6 months before were 
collected.

During the hospitalisation, data collected were: clinical 
demographics at baseline, medical history, antiarrhythmic 

and antithrombotic treatment. NIHSS was recorded 
at baseline. MRI was analysed (or CT, in case MRI was 
not performed). Other diagnostic tests collected were 
12- lead ECG, continuous intrahospital cardiac moni-
toring (telemetry), Holter- EKG, transthoracic and tran-
soesophageal echography, intracranial and extracranial 
artery assessment. If ischaemic stroke was diagnosed, the 
underlying causes were graded according to the ASCOD 
classification.9 10 In case of haemorrhagic stroke, the 
aetiology was also recorded, as well as the number and 
topography of microbleeds. Treatment, including throm-
bolysis and thrombectomy, other antithrombotic drugs, 
blood pressure lowering, lipid- lowering and glycaemia 
lowering drugs, was recorded. NIHSS, modified Rankin 
Scale (mRS) score, STRATIFY risk assessment tool and 
MMS were evaluated at discharge.

Based on this assessment and on ESC/EHRA guide-
lines,11–13 for each patient, two vascular neurologists (EM, 
EO, CG, PA and Delphi method) discussed the preventive 
strategy at discharge. We then defined one group on a 
long- term oral anticoagulant strategy, one other not on a 
long- term oral anticoagulant strategy for various reasons 
(eg, patient refusal, contraindication to long- term oral 
anticoagulant, comorbidity, frailty, patient bedridden or 
with severe dementia, history of bleeding precluding a 
long- term oral anticoagulant strategy or adherence to 
treatment).

Follow- up was performed at 3 and 12 months by a 
vascular neurologist (EM, EO, CG, LC and PA) in a face- 
to- face visit or by phone call, in case the patient could 
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Table 2 Clinical scores at discharge according to treatment groups: long- term oral anticoagulant strategy (LTOAC) versus not 
on an LTOAC (no LTOAC)

All (n=400) LTOAC (n=274) No LTOAC (n=95)

Discharge

Length of stay, days 14.0 (12.7) 13.7 (13.3) 14.8 (10.6)

NIHSS

0 109 (29.6) 87 (31.8) 22 (23.4)

1–4 141 (38.3) 113 (41.2) 28 (29.8)

5–9 53 (14.4) 35 (12.8) 18 (19.1)

10–20 51 (13.9) 33 (12.0) 18 (19.1)

≥21 14 (3.8) 6 (2.2) 8 (8.5)

RANKIN

0–1—no disability 141 (35.5) 109 (40.2) 32 (33.7)

2–3—needing some help 132 (33.2) 106 (39.1) 26 (27.4)

4–5—dependent or bedridden 93 (23.4) 56 (20.7) 37 (38.9)

6—death 31 (7.8) 0 (0) 0 (0)

Stratify

0—low risk of fall 242 (68.0) 182 (68.7) 60 (65.9)

1—moderate risk of fall 81 (22.8) 63 (23.8) 18 (19.8)

≥2—high risk of fall 33 (9.3) 20 (7.5) 13 (14.3)

MMSE

≥30—cognition normal 23 (13.6) 19 (14.2) 4 (11.4)

25–30—mild cognitive impairment 69 (40.8) 53 (39.6) 16 (45.7)

≤24—moderate to severe cognitive impairment 77 (45.6) 62 (46.3) 15 (42.9)

ASCOD

Atherothrombosis

  A0—no atherosclerosis 57 (14.2) 42 (15.3) 12 (12.6)

  A3—atherosclerosis but not directly causal 177 (44.3) 121 (44.2) 42 (44.2)

  A2—ipsilateral atherosclerosis <50% 87 (21.8) 68 (24.8) 13 (13.7)

  A1—ipsilateral atherosclerosis >50% 44 (11.0) 35 (12.8) 7 (7.4)

  A9—insufficient workup to grade A 35 (8.7) 8 (2.9) 21 (22.1)

Small vessel disease

  S0—no small vessel disease 286 (71.5) 217 (79.2) 48 (50.5)

  S30—severe leukoaraiosis, old lacune, microbleed 53 (13.3) 35 (12.8) 16 (16.9)

  S2—small deep infarct without old lacunes 8 (2.0) 6 (2.2) 2 (2.1)

  S1—small deep infarct with old lacunes 1 (0.2) 1 (0.3) 0 (0)

  S9—insufficient workup to grade S 52 (13.0) 15 (5.5) 29 (30.5)

Cardiac disease

  C1—definite cardiac source of embolism 367 (91.7) 265 (96.7) 76 (80.0)

  C3—causally unrelated cardiac abnormality 3 (0.8) 2 (0.7) 1 (1.1)

  C9—insufficient workup to grade C 30 (7.5) 7 (2.6) 18 (18.9)

NIHSS, National Institute of Health Stroke Scale.

not come to the visit. Current place of residency, reha-
bilitation facilities, visit to healthcare physician and loss 
of productivity, if applicable, were recorded. Medication 
was collected as well as vital signs. Barthel Index, NIHSS, 
mRS, STRATIFY risk assessment tool and MMSE were 
performed at 3 and 12- month visits.

Main outcomes were death or dependency, and cere-
brovascular recurrence (ischaemic or haemorrhagic); 
other outcomes were cardiac events, revascularisation 
procedure, major bleeding, aspiration pneumonia, deep 
venous thrombosis or pulmonary embolism, left atrial 
appendage closure and death. These outcomes were 
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Table 3 Reasons for not being on a long- term oral 
anticoagulant strategy after discharge (n=95)

Patient refusal 2/95 (2.1)

Bleeding risk 82/95 (86.3)

  Previous haemorrhage 54/82 (65.8)

  Intracranial 42/54 (77.8)

  GI bleed 5/54 (9.3)

  ENT 1/54 (1.9)

  Respiratory tract 2/54 (3.7)

  Superficial/haematoma 3/54 (5.6)

  Genitourinary tract 4/54 (7.4)

  Chronic anaemia 2/54 (3.7)

  Trauma 4/54 (7.4)

  Other 2/54 (3.7)

  Never bleed but perceived as at 
increased risk of bleeding

28/82 (34.1)

Unobservant or perceived 
as unobservant

1/95 (1.1)

Uncertainty about patient’s 
ability to understand 
treatment*

6/95 (6.3)

Others 17/95 (17.8)

  Chronic alcoholism or drug addiction 0/17 (0.0)

  Severe hepatic disease 0/17 (0.0)

  Specific contraindication to VKA 0/17 (0.0)

  Specific contraindication to NOAC 1/17 (5.8)

  Bedridden and cognitive deterioration 16/17 (94.1)

*Cognitive deterioration, low level of education, not French 
speaking.
ENT, ear, nose, throat; NOAC, new oral anticoagulant; VKA, vitamin 
K antagonist.

collected during initial hospitalisation, at 3 months and 
12 months

 statistical analysis
Quantitative variables were expressed as means (±SD) 
in case of normal distribution or median (IQR) other-
wise. Qualitative variables were expressed as counts 
(percentage).

Events rates were estimated at 12 months of follow- up 
from Kaplan- Meier estimates. Cumulative event curves 
were constructed using the Kaplan- Meier method. 
The 12- month event rates were compared according 
to treatment at discharge using the Cox proportional 
hazard model. For a given endpoint, deaths that were 
not included in the endpoint were treated as censoring 
events. Patients with no information at 12 months were 
treated as censored cases on the basis of the last follow- up 
available. Patients dead before discharge were not 
included in this analysis.

Univariate comparison between the primary outcome 
and brain infarction or brain haemorrhage and patient 
characteristics (ie, baseline demographics, risk factors, 

biological factors, main investigation findings and treat-
ments) was done using the Student’s t- test for continuous 
and the X2 test for qualitative variables. For variables 
with skewed distributions, Student’s t- test was performed 
using log- transformed values.

All factors associated with the primary endpoint and 
brain infarction or brain haemorrhage in univariate 
analysis (at nominal p<0.10) were implemented in a 
stepwise multiple Cox- regression analysis with an entry 
and removal values set to 0.10. MMS score, ratio E/Eal, 
left atrium surface and aortic atheroma ≥4 mm were not 
considered candidate variables due to the high rate of 
missing data (>25%). Owing to missing data on glucose, 
haemoglobin A1C, ejection fraction and pulmonary arte-
rial pressure, multiple imputation of missing values by 
means of chained equations was done (10 imputed data 
sets were generated with the use of all patient character-
istics described below).

For each imputed data, the complete model (ie, 
containing all significant factors with a p<0.10) was 
implemented. Then the 10 estimates coefficients of each 
variable were combined and the least significant factor 
was removed from the model. The process was continued 
until the final model was obtained. The proportional- 
hazards assumption was verified with the use of Schoen-
feld residuals.

All statistical tests were done at the two- tailed α level 
of 0.05. All statistical analyses were generated using SAS 
V.9.3 for windows.

 Results
 Characteristics of patients
A total of 400 patients were enrolled in the WATCH- AF 
registry. Per protocol, 300 (75%) patients were included 
at the Bichat Stroke Centre (Paris) between 25 March 
2014 and 10 April 2016 and 100 (25%) at the Lyon Stroke 
Unit between 27 December 2015 and 14 May 2016, 
and followed 1 year. Baseline characteristics of patients 
are presented in tables 1 and 2. A total of 370 patients 
(92.5%) had an ischaemic stroke as qualifying event and 
30 patients (7.5%) had haemorrhagic stroke. Overall, the 
mean age of patients was 79 years (SD, 11). Male repre-
sented near half of the population. A large proportion of 
patients had hypertension (79.3%).

Among patients on VKA before baseline, only 43% of 
patients had a TTR ≥70%.

Among 400 patients enrolled, 31 patients died before 
discharge (7.8%), 274 patients belonged to the group 
on a ‘long- term oral anticoagulant therapy’ strategy 
(68.5%), and 95 patients belonged to the group ‘not on 
a long- term oral anticoagulant therapy’ strategy (23.8%) 
for various reasons, mainly contraindications to long- 
term oral anticoagulant therapy, listed in table 3.

 outcomes
At 12 months, death or dependency occurred in 19.8% of 
patients on a long- term oral anticoagulant strategy and in 
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Figure 2 Twelve- month risk of brain infarction or brain 
haemorrhage (from stroke onset to 12 months) according 
to treatment groups: long- term oral anticoagulant strategy 
(LTOAC) versus not on an LTOAC (no LTOAC).

Figure 1 Twelve- month risk of death or dependency (from 
stroke onset to 12 months) according to treatment groups: 
long- term oral anticoagulant strategy (LTOAC) versus not on 
an LTOAC (no LTOAC).

Table 4 Outcomes events rates according to treatment 
groups: long- term oral anticoagulant strategy (LTOAC) 
versus not on an LTOAC (no LTOAC)

LTOAC (n=274)
No LTOAC
(n=95) P value

Death and dependency
Death

49 (17.9)
39/49 (79.6)

31 (32.6)
29/31 (93.5)

0.003

Brain infarction brain 
haemorrhage

26 (9.5) 25 (26.3) <0.001

  Brain infarction 18/26 (69.2) 15/25 (60.0)

  Brain haemorrhage 8/26 (30.8) 10/25 (30.0)

Major bleeding 37 (13.5) 19 (20.0) 0.13

Aspiration pneumonia 35 (12.8) 29 (30.5) <0.001

Pulmonary embolism 3 (1.1) 3 (3.2) 0.14

Deep venous thrombosis 5 (1.8) 0 (0) 0.19

Data are Kaplan- Meier estimates.

33.5% of patients not on a long- term oral anticoagulant 
strategy ( p= 0. 002). figure 1 At 12 months, brain infarction 
or brain haemorrhage occurred in 9.9% of patients on 
a long- term oral anticoagulant strategy and in 27.2% of 
patients not on a long- term oral anticoagulant strategy 
(p<0.001) (table 4).

 Predictors of outcomes
 Death and dependency
Online supplementary table 1 shows variables associated 
with the risk of death or dependency in univariable anal-
ysis.

In multivariable analysis, Rankin score ≥2 (almost 
threefold increase for mRS 2 and 3, and 14- fold increase 
for mRS 4 and 5), haemoglobin level, treatment groups 

(long- term oral anticoagulant strategy vs not on a long- 
term oral anticoagulant strategy), age, total cholesterol 
level and presence of small vessel disease (with a fourfold 
increase) were predictors of death or dependency (online 
supplementary table 2). The adjusted risk of death or 
dependency was onefold and half higher in patients not 
on a long- term oral anticoagulant strategy as compared 
with patients on a long- term oral anticoagulant strategy 
(HR 1.65; 95% CI 1.05 to 2.61; p=0.032).

Recurrent brain infarction/brain haemorrhage
Online supplementary table 3 shows variables associated 
with brain infarction or brain haemorrhage in univari-
able analysis.

In multivariable analysis, Rankin score 4 or 5 (with 
a fivefold increase), glucose level, haemoglobin A1C, 
diastolic blood pressure, abnormal aortic valve, C reactive 
protein level, presence of atherothrombosis and treat-
ment groups were predictors of brain infarction or brain 
haemorrhage (online supplementary table 4).

As compared with patients on a long- term oral anticoag-
ulant strategy, the adjusted risk of brain infarction/brain 
haemorrhage was twofold and half higher in patients 
not on a long- term oral anticoagulant strategy (HR 2.46; 
95% CI 1.36 to 4.44; p=0.003).

dIsCussIon
The WATCH- AF registry shows that, among patients with 
stroke and AF, one- fourth cannot receive a long- term oral 
anticoagulation strategy. One- third of these patients were 
dead or dependent at 12 months with an adjusted risk 
multiplied by 1.65 compared with patients who received 
a long- term oral anticoagulant strategy, and one- fourth 
had a recurrent brain infarction or brain haemorrhage 
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with an adjusted risk multiplied by 2.5. The new finding 
of this prospective registry is the proportion of patients 
with contraindication to long- term oral anticoagulation 
after a stroke, based on precise assessment using scores 
of disability, severity, cognitive functions and functional 
independence after the stroke event, as well as the 1- year 
risk of this group. These high proportions and risks ques-
tion the necessity of finding therapeutic alternatives to 
long- term oral anticoagulant for these patients.

Beside treatment groups, independent predictors of 
death or dependency included the presence of small 
vessel disease (either multiple small deep infarcts or 
severe—Fazekas III—leukoaraiosis or microbleeds) with 
a fourfold increase and, not surprisingly, a Rankin score 
more than 1 (any degree of disability) with an almost 
threefold increase for a discharge mRS of 2 or 3 (needing 
some help but functionally independent), and a 14- fold 
increase for a mRS of 4 or 5 (needing permanent help 
or bedridden). Apart from not being on a long- term oral 
anticoagulant strategy, discharge Rankin score 4 or 5 was 
also the best independent predictor of recurrent brain 
infarction or brain haemorrhage.

This real- life, prospective registry, without any patient 
selection, shows that the risk of recurrent brain infarc-
tion or brain haemorrhage is still very high, even in the 
group on a long- term oral anticoagulant strategy with a 
9.9% annual risk, showing that beside the antithrombotic 
treatment, other treatment strategies need to be found 
to decrease this risk, including risk factors control and 
strategies to improve adherence to treatments such as 
therapeutic education programme. The 27.2% annual 
risk of recurrent brain infarction or brain haemor-
rhage in patients not on a long- term oral anticoagulant 
strategy strengthens the case for alternative preventive 
strategies in these patients to be trialled such as left 
atrial appendage closure. According to figure 2, this risk 
is maximum during the first 3- month period postindex 
stroke. The reasons for not being on a long- term antico-
agulant strategy were patient refusal, contraindication to 
long- term oral anticoagulant, comorbidity, frailty, patient 
bedridden or with severe dementia, history of bleeding 
precluding a long- term oral anticoagulant strategy or 
adherence to treatment (table 3).

The strengths of this registry were that (1) both stroke 
centres were primary care with a dedicated catching area, 
(2) inclusions have been consecutive and exhaustive with 
systematic verification that no patient with stroke and AF 
have been missed, (3) in every individual patient we retro-
spectively collected information about knowledge of AF, 
chosen treatment strategies by their primary care physi-
cian or cardiologist, risk factor stratification including 
CHA2DS2VASC, HAS- BLED, ATRIA, STRATIFY, IADL 
and about treatment adherence to VKA (eg, INR and 
TTR), over the previous 6 months, (4), using a high level 
of precision, we thoroughly evaluated patients at baseline 
and during a 1- year follow- up at four visits concerning 
concurrent underlying causes of stroke (eg, all patients 
had a brain MRI, extracranial and intracranial artery 

assessment, transthoracic and transoesophageal echocar-
diography) such as associated atherosclerotic disease and 
cerebral small vessel disease, risk stratification (CHA2DS-

2VASC, HAS- BLED, ATRIA scores), index stroke severity 
(NIHSS), disability (mRS), functional independence 
(IADL), risk of fall (STRATIFY risk assessment tool), 
cognitive function (MMSE), in order to precisely deter-
mine treatment strategy according to ESC/EHRA guide-
lines and (5) the very large sample size for this kind of 
precisions.

Generalisability of this study was limited as it involved 
only two centres, although busy stroke centres acting 
as primary care centres with a dedicated catching area, 
however, for the kind of precision that we set up in this 
registry we needed highly motivated centres, and a multi-
centre assessment with such a precision and numerous 
scales would have made the registry not feasible or with 
a lot of missing data. Our sample size can be viewed as 
rather small for an AF cohort. However, for the precision 
in scales and workup that the study needed, a sample size 
of 400 was an enormous effort. A much larger sample 
size with additions of other centres could have improve 
the overall generalisability, but at the expense of lack of 
precision.

In conclusions, we found that patients with stroke and 
AF not suitable to a long- term oral anticoagulant strategy 
represented one- fourth of the cohort and that they were 
at a very high 1- year risk of death and dependency and of 
brain infarction/brain haemorrhage recurrence. Alter-
native treatment options, such as left atrial appendage 
closure, should be trialled in these patients.
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