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Underuse of Oral Anticoagulation in Primary 
Prevention of Cardioembolic Stroke –  Results 
of a Descriptive Prevalence Study

Nedostatečná antikoagulační terapie 
v primární prevenci kardioembolických 
cévních mozkových příhod –  výsledky 
deskriptivní prevalenční studie 

Abstract
Background: Oral anticoagulation therapy (OAT) is an effective treatment used in the prevention 
of cardioembolic stroke (CS). The aim was to assess the incidence of CS, especially caused by 
atrial fibrillation (AF), to analyse the OAT administration in patients with AF and acute ischemic 
stroke (AIS), and to investigate trends in AOT administration over a 5‑year period. Methods: In 
a hospital‑based, descriptive prevalence study, data on all first‑ time AIS patients admitted in 
2007, 2008 and 2012 were analyzed. In CS patients, the incidence of AF (both in the medical 
history and recently), its treatment and the presence of contraindications to OAT administration 
in the case of previously known AF were recorded. Results: The incidence of CS and AF among 
the 2007 (n = 293), 2008 (n = 299) and 2012 (n = 307) patients was as follows: 34.1, 39.1 and 
37.1% had CS; 75.0, 76.9 and 95.0% of CS patients had AF; 46.0, 53.8 and 61.0% of CS 
patients were diagnosed with AF prior to AIS. OAT was not used in 80.4, 79.4 and 77.0% of pa-
tients with AF known prior to AIS (although its administration was contraindicated in only 45.9, 
50.0 and 38.3% of these patients, respectiverly) (p > 0.05 in all cases). Conclusions: The results 
of the present study demonstrated major undertreatment with OAT in the prevention of CS in 
patients with previously known AF with no trend towards improvement during the last five years. 

Souhrn
Úvod: Perorální antikoagulační terapie (OAT) je účinnou léčbou užívanou při prevenci kardioem-
bolických cévních mozkových příhod (CMP). Cílem studie bylo zhodnotit výskyt kardioembolických 
CMP, zejména způsobených fibrilací síní (FS) a užívání OAT u pacientů s akutní ischemickou CMP 
a FS, včetně porovnání trendů v rámci pětiletého období. Metodika: V nemocniční deskriptivní 
prevalenční studii byla analyzována data všech konsekutivních pacientů hospitalizovaných s jejich 
první ischemickou CMP v letech 2007, 2008 a 2012. U pacientů s kardioembolickou CMP byl zaz-
namenán výskyt FS (jak již známé, tak nově zjištěné), její léčba a přítomnost kontraindikací užívání 
OAT v případě dříve známé FS. Výsledky: Mezi pacienty hospitalizovanými v letech 2007 (n = 293), 
2008 (n = 299) a 2012 (n = 307) byla přítomna kardioembolická CMP u 34,1%; 39,1% a 37,1% 
pacientů, FS se vyskytla u 75,0%; 76,9% a 95,0% pacientů s kardioembolickou CMP, přičemž 
FS byla známá před ischemickou CMP u 46,0%; 53,8% a 61,0% pacientů s kardioembolickou 
CMP. OAT nebyla nasazena před ischemickou CMP u 80,4%; 79,4% a 77,0% pacientů se zná-
mou FS, ačkoli její podání bylo kontraindikováno u pouze u 45,9%; 50,0% a 38,3% z těchto 
pacientů (p > 0,05 ve všech případech). Závěr: Výsledky této studie prokázaly významné procento 
nedostatečně léčených pacientů s kardioembolickou CMP a známou FS v rámci primární prevence 
CMP, přičemž v posledních pěti letech není přítomen významný trend ke zlepšení. 
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Background
Stroke is one of the leading causes of 
morbidity, mortality and long‑term di-
sability worldwide  [1]. It is also the se-
cond most common cause of dementia, 
the most frequent cause of epilepsy in 
the elderly, and a frequent cause of de-
pression [2– 3]. In the USA, ≈ 795,000 in-
cident strokes occur each year. In 2010, 
this resulted in one out of 17 deaths with 
an estimated direct and indirect cost of 
73.7 billion USD [4]. A very similar situa-
tion has been noted in other “develo-
ped” countries. The incidence rates in the  
European Union (EU) varied between 
2.0  and 2.5  per 1,000  inhabitants in 
the western part and between 3.0 and 
5.0  per 1,000  inhabitants in the eas-
tern part  [5]. Ischemic stroke (IS) repre-
sents the most common type of stroke 
worldwide, accounting for 87% of stro-
kes in the USA and 58– 70% in the EU [5]. 

Cardio‑ embolization (CE) together 
with atherosclerosis and small‑vessel di-
sease are the most common causes of IS.  
Various heart diseases may cause emboli-
zation from the heart to the cerebral ar-
teries (e. g. aneurysm of the left atrium 
and ventricle, sick sinus syndrome, mitral 
stenoses, heart myxoma, heart thrombus 
or myocardial infarction). However, the 
most frequent CE‑based cause is atrial 
fibrillation (AF). The global prevalence of 
cardioembolic stroke (CS) is considered to 

be ≥ 20% of all IS cases [6– 7]. Moreover,  
≈ 30% of idiopathic IS may be due to CS. 
Thus, the prevalence of CS may increase, 
reaching ≤ 50% [8]. 

AF is a  strong independent risk fac-
tor for IS. Its prevalence is 4– 5% in the 
60– 75 years age group and ≤ 10% in older 
population  [9– 10]. Studies have shown 
that the incidence of AF is increasing not 
only due to aging population but also in 
particular age categories during the last 
50 years [11– 12]. In patients with AF, mo-
vement of emboli into the central nervous 
system (CNS) represents ≈ 80% of throm-
bembolisms. AF is an independent risk 
factor for IS and, therefore, for increased 
mortality and morbidity in thrombembolic 
disease for all types of AF [13– 14]. 

CS requires a different strategy for se-
condary preventive treatment when com-
pared with atherothrombotic IS. Anticoa-
gulant therapy is associated with 68% 
reduction in the relative risk of subse-
quent IS, whereas antiplatelet therapy re-
duced the risk of IS by ≈ 20% [15]. In-
dications for antithrombotic therapy (oral 
anticoagulation or antiplatelet therapy) 
in patients with non‑valvular AF accor-
ding to the valid international guide-
lies [16– 18] are presented in Tab. 1.

The aim of the present study was to 
assess: 
1. �the incidence of CS (in particular that 

caused by chronic or paroxysmal AF) and 

2. �OAT administration as the primary pre-
vention in patients with AF and acute 
ischemic stroke (AIS), and to investi-
gate the time trend during a  5‑year 
period. 

Methods
In this hospital‑based, descriptive study, 
data of all first‑ ever AIS patients admitted 
to the Department of Neurology, Univer-
sity Hospital Olomouc (serving the Mora-
via region in the Czech Republic with 
130,000 inhabitants) in 2007, 2008 and 
2012  were gathered and analyzed.  
The cohort involved patients treated by 
general practitioners as well as hospital 
outpatients. Data were collected from 
medical records and/ or medical informa-
tion systems. AIS etiology was evaluated 
as being “cardioembolic”, “atherothrom-
botic”, “small‑vessel disease” or “other” 
using the ASCO criteria [19]. 

In CS patients, occurrence of AF  
(in medical history and recently) and of 
other cardioembolic sources and their 
treatment were recorded. The diagnosis 
of a new AF was based on ECG exami-
nation performed at admission and on 
subsequent bed‑ side (at least 24- hour) 
ECG monitoring at the stroke unit and 
ECG Holter monitoring in patients with 
no previous evidence of AF. A history of 
previous diagnoses (arterial hypertension, 
myocardial infarction, ischemic heart di-

Tab. 1. Indication of antithrombotic therapy in patients with non-valvular atrial fibrillation.

Guidelines
No antithrombotic 

therapy 
recommended

Antiplatelet 
therapy 

recommended*

Oral anticoagula-
tion/antiplatelet 
therapy should  
be considered*

Oral anticoagula-
tion should  

be considered*

Oral  
anticoagulation 
recommended*

European Stroke 
Organisation 2008 
[16]

N/A
age < 65 years 
and no vascular 

risk factors

age 65–75 years 
and no vascular risk 

factors
N/A

age >75 years

age ≤ 75 years 
and vascular risk 

factors**

European Society 
of Cardiology 2012 
[17]

age < 65 years and 
no vascular risk fac-

tors (males with 
CHA

2
DS

2
-VASc score 

= 0 and females with 
CHA

2
DS

2
-VASc score 
= 1)

N/A N/A
males with 

CHA
2
DS

2
-VASc 

score = 1

both males and 
females with 

CHA
2
DS

2
-VASc 

score ≥ 2

American College 
of Chest Physicians 
2012 [18]

age < 75 years and no 
vascular risk factors 
(CHADS

2
 score = 0)

N/A N/A N/A
both males and fe-
males with CHADS

2
 

score ≥ 1

*– unless contraindicated, ** – e.g., high blood pressure, left-ventricular dysfunction, or diabetes mellitus, N/A – not applicable.
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sease, peripheral arterial disease, DM) 
and concomitant therapy (antihypertensi-
ves, antidiabetics, hypolipidemics) was re-
corded. Stroke‑ prevention therapy (anti-
platelets, OAT, none) before and at AIS 
onset were also recorded. Indications 
and contraindications to OAT administ-
ration were evaluated in patients without 
OAT and in those with prior AF as ascer-
tained from medical records. OAT con-
traindications included: previous systemic 
bleeding; predisposition to gastrointesti-
nal bleeding or to bleeding into the uri-
nary tract, recent intracranial hemorrhage 
or predisposition to intracranial bleeding, 
severe hepatic insufficiency or cirrhosis, 
untreated or uncontrolled arterial hyper-
tension, history of frequent falls due to 
neurological or other medical conditions, 
brain or eye surgery, infectious endocar-
ditis or bleeding into the pericardium, and 
lack of patient cooperation (e. g. due to 
dementia, psychosis, or alcohol abuse).

Data were analysed using SPSS 15.0 
(SPSS, Chicago, IL, USA). Categorical va-
riables were compared using the Pearson 
chi‑ squared test or Fisher’s exact test. The 
Mann‑Whitney U‑ test was used to com-
pare continuous variables. The normality 
of distribution was tested using the Kol-
mogorov‑ Smirnov test. P < 0.05 was con-
sidered significant. Additional analyses 
were performed for selected categorical 
variables with the percentual Z test (sig-
nificance level p = 0.05 if Z value > 1.96) 
and for continuous variables with the Stu-
dent’s t‑test. We used the analytical and 
statistical tools in Microsoft© Office Excel 
2007. Data were analysed at the De-
partment of Medical Biophysics, Palacky 
University (Olomouc, Czech Republic).

Results
The study group consisted of 899 AIS pa-
tients admitted in 2007, 2008 and 2012. 
Patient demographic and epidemilogi-
cal characteristics by the three admi-
ssion years (including the comparison of 
the time trends) are presented in Tab. 2. 
No significant differences were found be-
tween the observed parameters of AIS 
patients admitted in the respective years 
(p > 0.05 in all cases).

In 2007, 2008 and 2012, cardioembo-
lic etiology of AIS was diagnosed in 34.1, 
39.1  and 37.1%, of patients, respecti-
vely; AF was present in 75.0, 76.9 and 
95.0% of cases, respectively; and 46.0, 

53.8  and 61.0% of CS patients, re-
spectively, had known AF before stroke. 
No significant differences were found in 
the demographic characteristics of pa-
tients with CS between 2007, 2008 and 
2012 (p > 0.05 in all cases) (Tab. 2). OAT 
was not used in the majority of CS pa-
tients with known AF before stroke (80.4, 
79.4 and 77.0% of patients), although 
its administration was contraindicated in 

45.9, 50.0 and 38.3% of these patients 
in each respective year (Tab. 3).

Patients with known AF before CS were 
classified as:
a) �correctly treated (OAT administration 

in a patient without contraindication; 
group 1), 

b) �correctly untreated (no OAT administ-
ration in the presence of OAT contrain-
dication; group 2), 

Tab. 2. Patients’ demographic and epidemiological characteristics in the 
years 2007, 2008 and 2012.

2007 2008 2012

number 293 299 307

age (median, min.–max.) 70 (31–97) 71 (26–96) 70 (27–96)

gender (males) 164 (56.0%) 170 (58.9%) 176 (57.3%)

cardioembolic stroke 100 (34.1%) 117 (39.1%) 100 (37.1%)

AF total 75 (25.6%) 90 (30.1%) 95 (30.9%)

AF previously known 46 (15.7%) 63 (21.0%) 61 (19.7%)

AF recently diagnosed 29 (9.9%) 27 (9%) 34 (11.1%)

AH previously known 48 (16.4%) 67 (22.4%) 72 (23.5%)

ischemic heart disease 41 (14.0%) 64 (21.4%)* 63 (20.5%)

diabetes mellitus 23 (7.8%) 25 (8.4%) 26 (8.5%)

antidiabetic therapy 1 (0.3%) 4 (1.3%) 6 (1.9%)

hyperlipidemia 19 (6.5%) 27 (9.0%) 29 (9.4%)

antiplatelet therapy 90 (30.7%) 115 (38.5%)* 114 (37.3%)

OAT 15 (5.1%) 18 (6.0%) 15 (4.9%)

no OAT or antiplatelet 188 (64.2%) 166 (55.5%)* 188 (56.8%)

AF – atrial fibrillation, AH – arterial hypertension, DM – diabetes mellitus, OAT – oral an-
ticoagulation therapy, * – p < 0.05.

Tab. 3. Characteristics of patients with cardioembolic stroke in the years 
2007, 2008 and 2012. 

2007 2008 2012

number 100 117 100

age (median, min.–max.) 74 (33–94) 74 (26–96) 73 (27–95)

gender (males) 48 (48.0%) 53 (45.3%) 47 (47.0%)

AF total 75 (75.0%) 90 (76.9%) 95 (95.0%)

AF recently diagnosed 29 (29.0%) 27 (23.1%) 34 (11.1%)

AF previously known: 46 (46.0%) 63 (53.8%) 61 (61.0%)

– �out of whom without 
OAT

37 (80.4%) 50 (79.4%) 47 (77.0%)

– �out of whom without 
OAT contraindication

20 (54.1%) 25 (50.0%) 29 (61.7%)

AF – atrial fibrillation, OAT – oral anticoagulation therapy.
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c) �incorrectly untreated (no OAT admini-
stration and no OAT contraindication; 
group 3), 

d) �incorrectly treated (OAT administra-
tion in a patient with contraindication; 
group 4). 

Characteritics of patients in each group 
are presented in Tab.  4. Only 56.5% of 
patients were correctly treated with OAT 

(21.2%, group 1) or untreated (35.3%, 
group 2), whereas 43.5% were incorrectly 
untreated (group 3). No patients were in-
correctly treated with OAT (group  4).  
No significant changes were observed in 
the proportion of patients in each sub-
group between the respective years (2007, 
2008 and 2012). No significant differences 
were found in the observed parameters be-
tween subgroups (p > 0.05 in all cases).

Comparison of CS patients with AF 
(both in medical history and recently dia
gnosed) and with other sources of car-
dioembolism is presented in Tab.  5.  
AF patients were significantly older. Fe-
male gender, arterial hypertension (inclu-
ding antihypertensive treatment) and is-
chemic heart disease were significantly 
more frequent in AF patients.

Conclusions
In the present study, 43.5% of patients 
with AF known before CS and who had 
no contraindication to OAT were inco-
rrectly untreated with OAT. This confirms 
the lack of primary IS prevention in this 
high‑risk AF group. Interestingly, the pro-
portion of AF patients appropriately trea-
ted with OAT in the present study was 
not lower than that in the general po-
pulation [20]. The contrary could be ex-
pected since the risk of IS is higher in in-
correctly untreated AF patients. The use 
of OAT was not statistically different be-
tween AF patients and CS patients with 
other cardioembolic sources.

Moreover, a  general tendency to un
dertreatment of other previously known 
vascular risk factors (e. g. arterial hyper-
tension, DM, hyperlipidemia) was found 
in this subgroup of patients incorrectly 
untreated with OAT, whereas the situa-
tion was much better in the subgroup of 
patients correctly treated with OAT.

Higher age in these patients compared 
to correctly OAT treated AF patients (me-

Tab. 4. Characteristics of patients with atrial fibrillation known before the occurrence of cardioembolic stroke in 
the years 2007, 2008 and 2012.

Group 1 Group 2 Group 3 Group 4

OAT correctly treated correctly untreated incorrectly untreated incorrectly treated

number total 36 (21.2%) 60 (35.3%) 74 (43.5%) 0 (0%)

age (median, min.–max.) 71.6 (48–83) 76.4 (58–94) 77.5 (48–96)

gender (males) 10 (27.8%) 26 (43.3%) 26 (35.1%)

arterial hypertension  36 (100%)  60 (100%)  74 (100%)

ischemic heart disease 33 (91.7%) 54 (90.0%) 67 (90.5%)

diabetes mellitus 15 (41.7%) 24 (40.0%) 27 (36.5%)

hyperlipidemia 17 (47.2%) 23 (38.3%) 34 (45.9%)

antihypertensive therapy  36 (100%) 58 (96.7%) 70 (94.6%)

antidiabetic therapy 12 (33.3%) 17 (28.3%) 14 (18.9%)

hypolipidemic therapy 15 (41.7%) 17 (28.3%) 18 (24.3%)
	
OAT – oral anticoagulation therapy, p > 0.05 in all cases.

Tab. 5. Characteristics of patients with cardioembolic stroke – comparison 
of patients with atrial fibrillation and other cardioembolic sources in the 
years 2007, 2008 and 2012. 

AF patients
Other cardieombolic 

source patients

number total 260 57

age (median, min.–max.) 74 (48–96) 63 (26–89)**

gender (males) 120 (46.1%) 34 (59.6%)*

arterial hypertension 240 (92.3%) 37 (71.2%)**

ischemic heart disease 201 (77.3%) 20 (35.1%)**

diabetes mellitus 95 (36.5%) 15 (26.3%)

hyperlipidemia 84 (32.3%) 22 (48.6%)

antihypertensive therapy 237 (91.2%) 37 (64.9%)**

antidiabetic therapy 69 (26.5%) 16 (28.1%)

hypolipidemic therapy 54 (20.7%) 17 (29.8%)

antiplatelet therapy 108 (41.5%) 23 (40.4%)

OAT 54 (20.8%) 10 (17.5%)

not OAT or antiplatelet 98 (37.7%) 24 (42.1%)
 
AF – atrial fibrillation, OAT – oral anticoagulation therapy, * – p < 0.05, ** – p < 0.01.
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dian, 73.5 vs. 71.7 years) could explain 
this finding (even though this difference 
was not significant). Conversely, a signi-
ficantly higher age was found in AF pa-
tients correctly untreated with OAT com-
pared to patients correctly treated with 
OAT (median, 78.3 vs. 71.7 years). This 
is consistent with age‑related increase 
in the incidence of OAT contraindica-
tions. Nevertheless, age alone does not 
represent a contraindication to OAT use.  
No significant differences were found 
in previously known vascular risk fac-
tors and diagnoses (i.e., arterial hyper-
tension, ischemic heart disease, DM, pe-
ripheral arterial disease, hyperlipidemia) 
and administration of antihypertensive, 
antidiabetic and hypolipidemic drugs be-
tween the subgroups of patients with 
known AF prior to CS. For example, all 
these patients had arterial hypertension 
and 38.8% were known to have DM. 
The prevalence of both these risk factors 
was notably higher than the prevalence 
of arterial hypertension (52.4%) and DM 
(15.1%) reported by Herman et al. in pa-
tients with stroke of various etiologies wi-
thin a Dutch community [21].

Therefore, possible patient non‑com-
pliance may not be the main reason for 
the absence of OAT in the primary pre-
vention in AF patients. One may hypothe-
size that some of the physicians caring for 
AF patients neglected or underestimated 
the risks of AF (as well as the role of other 
vascular risk factors) or overestimated the 
possible risks of OAT.

Several limitations of the present study 
should be mentioned. Firstly, the co-
hort represented consecutive patients 
with acute IS and AF admitted to the  
Department of Neurology only, and 
some patients admitted primarily to the  
Department of Internal Medicine (due to 
a predominant risk of internal injury) may 
have been missed. However, the num-
ber of such patients is expected to be 
quite small and thus with no influence 
on the statistical analysis. Secondly, re-
ferring physicians were not asked about 
the exact reason for not prescribing an-

tithrombotic (antiplatelet and OAT) 
treatment to their patients. Moreover, the 
analyzed set of patients hospitalized due 
to stroke represents only a small propor-
tion of all patients, who should, for va-
rious reasons, be prescribed OAT as the 
primary prevention. 

In conclusion, the results of the pre-
sent study demonstrated major undert-
reatment with OAT in the prevention of 
CS in patients with previously known AF, 
without any trend to improvement during 
the last 5 years. Therefore, recently pub-
lished guidelines should be actively disse-
minated among physicians caring for AF 
patients to ensure that patients are provi-
ded with the appropriate therapy and to 
lower the risk of CS.
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