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Abstract

Cerebrovascular disease has long been the leading cause of death in Portugal. Despite 
improvements in the treatment of hypertension and the resulting decrease in associated 

have prevented the incidence of stroke from falling as much as desired. The authors review the 
evidence on the situation in Portugal and propose an intervention plan.
© 2013 Sociedade Portuguesa de Cardiologia. Published by Elsevier España, S.L. All rights 
reserved.
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Introduction

According to a 2008 report from the Portuguese Directorate-
General for Health, diseases of the circulatory system 
remain the leading cause of death in Portugal,1 accounting 
for 32.3% of all deaths. This is almost 40% more than the 
second cause of death, all forms of cancer, which account 
for 23.5%. However, unlike other European countries, in 
which ischemic heart disease is the most common form of 
cardiovascular disease, in Portugal cerebrovascular disease 
is more important, accounting for 13.9% of deaths.

For several decades particular attention has been paid to 
the diagnosis and treatment of hypertension. These efforts 
have been reasonably successful, with some improvements 
over time, although the problem is not completely 
resolved. However, partly as a result of this success, 
although cerebrovascular disease remains the leading 
cause of death in Portugal, the pattern of stroke has 

as a major factor. AF is the most prevalent sustained 
cardiac arrhythmia,2 occurring in up to 25% of individuals 
aged over 40 some point in their lives, and is associated 
with a marked increase in the incidence of cerebral and 
systemic thromboembolism.3 Stroke in patients with AF is 
also associated with higher mortality (50% at one year)4 and 
is usually more severe and incapacitating.5 Recent studies 
in Portugal show that the rate of diagnosis of AF is clearly 
unsatisfactory6 and that even when diagnosed, patients 
often do not receive appropriate treatment.7

Better understanding of the real situation concerning AF 
and stroke, together with a concerted effort on the part 
of the entire medical community — including cardiologists, 
neurologists, internists and family practitioners, as well as 
other healthcare workers — is urgently needed to put a halt 
to this train of events.

Hypertension in Portugal

Changes in diagnosis and control in recent years

The VALSIM study was a cross-sectional epidemiological 
study of the prevalence of the metabolic syndrome in 
the Portuguese population, supported by the National 
Cardiology Data Collection Center of the Portuguese 
Society of Cardiology, that ran between April 2006 and 

 856 participants aged over 
18 assessed in a primary care setting, involving 719 general 
practitioners and representing all Portuguese regions. 
In this study the prevalence of hypertension adjusted for 
age and gender was 42.62%; with some regional variations 
in prevalence and treatment, some 10% of hypertensives 
were not receiving drug treatment (reaching over 50% 
in individuals aged under 30), and 47.6% were receiving 
monotherapy only. These figures are well above the 
European average, which shows that therapeutic inertia is 
all too common in Portugal.

In the AMALIA study, an epidemiological study assessing 
cardiovascular risk in Portugal based on direct interviews 
of 38 893 individuals aged 40 or over, the prevalence of 
self-reported hypertension was only 23.5%,9 considerably 
lower than in the above study, even though younger 

age-groups were excluded. This may be explained by the 
sampling method (a questionnaire) and by the fact that 
people are frequently unaware that they have hypertension. 

who had previously been diagnosed with hypertension and 
who wished to make this known, while excluding all those 
who were hypertensive but failed to report the fact or 
who were unaware of their condition through lack of blood 
pressure measurement.

by Pereira et al. in a sample of 2310 Portuguese individuals 
aged 18 or over randomly selected from the population 
of the city of Porto in 1999-2003. The prevalence of 
hypertension was 46.7% in men and 42.7% in women.10 Only 
41.3% of the men and 58.9% of the women were aware of 
the diagnosis, while only 60.2% of women and 71.7% of 
men who were aware of their condition were medicated, 
and of these only 23.0% of women and 22.8% of men were 
controlled.

The PAP study of prevalence, awareness, treatment 
and control of hypertension in Portugal in 5023 adults 
representative of all Portuguese regions assessed between 
March 2003 and February 2004 showed similar results for 
prevalence and awareness of hypertension, although 
with even lower prevalence of treated and controlled 
hypertension than in Pereira et al. (39.0% and 11.2%, 
respectively).11

Although the figures are still a cause for concern, 
developments at national level have been favorable. A 
recent systematic review shows that the prevalence of 
hypertension in Portugal fell in middle-aged individuals 
(from 58.3% to 49.1% in men and from 51.5% to 42.3% in 
women) and in the elderly (from 96.4% to 74.5% in men 
and from 89.6% to 67.6% in women) between 1990 and 
2005.12 The prevalence of awareness rose by 0.4% a year 
during the same period, while mean systolic and diastolic 
blood pressure decreased between 1975 and 2005, with 
mean systolic blood pressure in the elderly falling by 
22 mmHg in men and by 32 mmHg in women. However, the 
authors noted that despite these favorable developments, 
the figures for Portugal were still above the average for 
countries in western Europe.

The problem of salt

Salt consumption in Portugal is high, as shown by a study 
13 that assvessed 24-hour urinary sodium 

excretion while maintaining normal dietary habits in 
426 individuals (mean age 50±22 years) in four groups: 
university students, factory workers, relatives of patients 
with recent stroke and hypertensives. The estimated 
daily salt intake was 12.3 g, double that recommended by 

14

between the groups. 
Following the publication of this study, in which the 

tertile with highest salt consumption also consumed the 
most bread, a review was undertaken of the salt content in 
Portuguese bread compared to six other European countries. 
The mean sodium content was 19.2 g per kg, 53% higher than 
that of bread in the other countries. A series of measures 
followed designed to educate the public concerning 
over-consumption of salt15,16 and approaches were made to 
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food producers, health authorities and government. The 
Portuguese Parliament passed a law in March 2009 imposing 
a limit of 1.4 g/100 g salt added to bread and obliging food 
manufacturers to show the relative and absolute quantities 
of salt, as a percentage of the product and per portion, on 
the labels of pre-packaged products.17

Another source of dietary sodium is carbonated mineral 
water, although in this case the ion bound to sodium is 
bicarbonate rather than chlorine, which is associated with 
different effects. However, a small unblinded cross-over 
study with 17 participants divided into two groups, drinking 
Água das Pedras (high sodium) or Água Vitalis (low sodium), 
with seven weeks in each arm and with six weeks of 
wash-out between them, showed that a daily consumption 
of 500 ml of Água das Pedras had no effect on blood 
pressure.18

As the measures to control salt consumption have only 
recently been implemented, it will be some years before 
their effects on the prevalence of hypertension and the 
number of strokes can be evaluated.

Stroke in Portugal: recent changes

Mortality from cerebrovascular disease has fallen in recent 
years, probably due to improved awareness and treatment 
of hypertension, together with general improvements in 
health care. In 1996 22.9% of deaths in individuals aged 
under 65 were due to stroke19

for the whole population, not only in those aged under 
65.1

they do illustrate a reduction.
At the same time, the type of stroke admitted to 

stroke units has changed. In a retrospective study of all 
patients admitted to a university hospital with a diagnosis 
of ischemic stroke in the first three months of 2011, 
Cunha found that 91 (37.3%) had a cardioembolic origin, 
as opposed to 15-20% in previous studies.20 Of these, 86 
(94.5%) were due to AF, which had been diagnosed in 72 
(83.7%) patients, only 25 (34.7%) of whom were under 
anticoagulant therapy.

The prevalence of AF increases with age,2 and so the 
global pattern of this arrhythmia has gradually changed as 
life expectancy increases. A recent analysis of causes of 
death in 187 countries between 1980 and 2010, part of the 
Global Burden of Disease Study 2010, showed an increase 
of 233.9% in mortality attributed to AF between1990 and 
2010.21

It is reasonable to assume that a paradigm shift is under 
way concerning the etiology of stroke, with fewer being 
attributable to untreated or uncontrolled hypertension and 
more being due to cardioembolism (Figure 1).

Prevalence and comorbidities

unknown until the publication of the FAMA study on the 
prevalence of AF in the Portuguese population aged 
40 and over.6

and a questionnaire applied at home in 10  447 subjects 

selected randomly from all regions of the country, showed 
a prevalence of 2.5% in this age-group. Since AF and atrial 

and recommended treatment for the two conditions are the 
same, both conditions were screened. However, the number 
of cases of atrial flutter was very low (around 12), and 
removing them from the analysis reduced the prevalence 
by only 0.1%. The differences in AF prevalence according 
to age-group were similar to those in other series,2 with 
a prevalence of 0.2% between 40 and 49, 1.0% between 

higher in older age-groups — 6.6% in those aged 70-79 and 
10.4% in those aged 80 or more. Although overall there were 
no differences between the sexes, AF was more common in 
women aged over 80 and in men aged 70-79. 

The FAMA study also provided important information 
on comorbidities in these patients. Hypertension was 
an independent predictor of AF and was found in 71.0% 
of patients with AF, demonstrating the close association 
between the two conditions.23 As expected, stroke was 
nearly three times more prevalent in individuals with AF 
(14% vs. 5%; p<0.001).6

Antithrombotic treatment in Portugal

Only 61.7% (161 of 261) of individuals with AF in the FAMA 
study said they had been diagnosed with AF. Of those 
with AF, given their age and their high prevalence of 
hypertension and other risk factors, one would assume 
that their CHADS2 and CHA2DS2-VASc risk scores would be 
sufficient indication for oral anticoagulation. However, 
only 37.8% were in fact anticoagulated, which illustrates 
the low level of antithrombotic treatment for patients 
with AF in Portugal. Thus, according to the authors, “A 
possible explanation for this high rate of stroke could be 
a correspondingly high prevalence, diagnosed or not but 
frequently inadequately treated, of AF in the Portuguese 
population, and underuse of anticoagulant therapy.”

Some of the FAMA study’s findings have since been 
validated in a hospital setting by an analysis of patients 
admitted consecutively to an internal medicine ward of 
a central hospital between October 2006 and October 
2007 with a diagnosis of AF or atrial flutter at discharge. 
The mean age of the study population was 77±10 years, 
which even in the absence of any other risk factor in the 
CHADS2 or CHA2DS2-VASc scores would be an indication 
for oral anticoagulation. According to the classification 
in the American College of Cardiology/American Heart 
Association/European Society of Cardiology (ACC/AHA/
ESC) 2006 guidelines for the management of patients with 

24 126 (81.3%) of the patients assessed were 
at high thromboembolic risk, while the other 29 were at 
moderate risk (one moderate risk factor, all of which are now 
included in either the CHADS2

25 or the CHA2DS2-VASc26 score). 
Although the indication for oral anticoagulation was noted 
in 70.6% of the high-risk patients, only 51.6% were actually 
medicated accordingly.

This study highlights the fact that even in a hospital 
setting, the indication for oral anticoagulation was not 
noted in nearly 30% of AF patients at high thromboembolic 

appropriate treatment.
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Importance of adequate antithrombotic 

Risk scores and European Society of Cardiology  
and other guidelines

Current guidelines recommend that decis ions on 
thromboembolic prophylaxis in AF patients should be 
based on risk scores calculated on the basis of clinical risk 

The scores currently recommended in the European27 and 
American28 guidelines are CHA 2DS2VASc and CHADS2, 
respectively (Table 1). The decision on whether to prescribe 
anticoagulation is based on the patient’s thromboembolic 
risk (Table 2).

There is also a bleeding risk score, HAS-BLED, which should 
be used to support clinical decision-making.29 However, 
since HAS-BLED shares several comorbidities with the 
CHA2DS2VASc and CHADS2 scores, patients with higher 
thromboembolic risk frequently are at greater bleeding 
risk. In such cases, a low bleeding risk strategy should 
be adopted, with one of the new anticoagulants or 
percutaneous left atrial appendage closure. It is now 

than anticoagulation in the belief that the former carries a 
lower bleeding risk is incorrect, since antiplatelets confer 
3-5 times lower protection against thromboembolic events 
and their bleeding risk is similar to that of the oral factor 
Xa inhibitor apixaban, as shown in the AVERROES study 
(Apixaban Versus Acetylsalicylic Acid to Prevent Stroke in 
Atrial Fibrillation Patients,30 and to that of warfarin in the 
Birmingham Atrial Fibrillation Treatment of the Aged Study 
(BAFTA).31 

Anticoagulants

In the last few years three new anticoagulants (dabigatran, 
rivaroxaban and apixaban) have been developed for 
thromboembolic prevention in non-valvular AF that have 
certain advantages over warfarin. Since they are not 
the main focus of this article, they will only be briefly 
mentioned.

The main advantages of these new drugs — they do not 
require control of therapeutic levels by blood tests and 

other drugs — raised expectations when they entered phase 
3 trials using warfarin as comparator.32-34

anticoagulants, meta-analyses35-38 of trials involving over 
50 000 participants results show that they are superior 
to warfarin in almost all the endpoints assessed, with 
reductions in mortality, stroke and systemic embolism, 
hemorrhagic stroke, and intracranial and gastrointestinal 
bleeding.

Percutaneous left atrial appendage closure

The fact that most thrombi (up to 90%) in AF form in the 
left atrial appendage has prompted the development of 
another therapeutic option to prevent thromboembolism. 
The Watchman Left Atrial Appendage System for Embolic 
Protection in Patients With AF (PROTECT AF) tr ial 
demonstrated the non-inferiority of percutaneous left 
atrial appendage closure with the Watchman® device to 

40 It is thus a valid alternative 
for patients with contraindication to anticoagulation.27

Some Portuguese centers are already using this technique. 
Faustino et al. presented their initial experience in a 
small group of 13 patients at high thromboembolic risk 
(CHADS2 3.5±0.9 and CHA2DS2-VASc 5.5±1.0), reporting a 
very low rate of procedural complications (two minor bleeds 
and one hematoma treated conservatively).41 One patient 
developed a thrombus on one of the device discs, which was 
resolved with a short course of medical therapy. None of 
the patients presented systemic embolism or stroke during a 
follow-up of 11±5 months, well below the rate predicted on 
the basis of their CHADS2 score (7.3±2.3%).

Antithrombotic treatment: borderline decisions 

In a study by Dores et al., 19.0% of high-risk patients with 
indication were not prescribed oral anticoagulation due to 
contraindication: previous bleeding dyscrasia (26%), alcohol 
abuse (16%), renal disease (16%) and inability to control 
INR (13%).7 No reason was given for the failure to prescribe 
anticoagulation in the other 29.4%. Given the current state 
of knowledge and available treatments, almost all high-risk 
patients can be protected, surmounting contraindications 

AVC

Aterotrombótico

e hemorrágico

Total stroke

Cardioembolic stroke

1980 2000 2025

Disease detection

Improvements in:

pharmocological treatment

health care and nutrition

Changes in legislation

Uncontrolled hypertension

Mean life expectancy

Prevalence of atrial fibrillation

Figure 1 Diagram illustrating changes in the pattern of stroke in Portugal.
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to control or by percutaneous left atrial appendage closure 
in patients with too high a bleeding risk to be prescribed 
anticoagulation.

With regard to chronic renal disease, this has been 
shown to be a risk factor not only for bleeding but also 
for thromboembolism.42-44 The benefit of warfarin was 
demonstrated in a Danish cohort study linking data from 
national registries with over a hundred thousand patients 
with AF, in which aspirin, which is frequently prescribed 
for such patients, did not reduce the risk of stroke or 
thromboembolism and had a similar bleeding risk to 
warfarin.42 Trials with the new anticoagulants have been 
performed in patients with creatinine clearance of 25-30 ml/
min, and these drugs may also be an option in patients with 
renal disease. However, below this level, the only drug for 
which there is evidence to support its use is warfarin.

Besides the question of renal failure, there are certain 
practices that are common but are not based on any 
evidence and which can actually be detrimental to the 

patient. It is frequently thought that aspirin is safer than 
oral anticoagulants, but the AVERROES trial (apixaban vs. 
aspirin),30 the Danish study42 and the BAFTA study (warfarin 
vs. aspirin)31 all showed that the incidence of bleeding was 
similar with the two treatments and that aspirin was less 
effective in preventing stroke and embolic events.

Another reason often put forward for failure to prescribe 
anticoagulants is the fear of bleeding complications 
associated with the high risk of falls in the elderly. However, 
it has been demonstrated that 295 falls per year would 

patient with a CHADS2 score of 2-3.45

Importance of early detection of atrial 

Given the range of therapeutic options available, it is 
reasonable to assume that we are now in an era in which 

Table 1 Risk scores recommended by the European Society of Cardiology27 and the American College of Cardiology/American 
Heart Association/Heart Rhythm Society28

C Congestive heart failure C Congestive heart failure or left ventricular ejection fraction ≤40%
H Hypertension H Hypertension
A Age ≥75 A2 Age 65-74 (1 point) or ≥75 (2 points)
D Diabetes D Diabetes
S2 Prior stroke or TIA S2 Prior stroke or TIA

V A S ca

peripheral arterial disease or complex aortic plaque
a Female gender is also considered a risk factor.

In the ESC guidelines27 oral anticoagulation is recommended with a CHADS2 or CHA2DS2-VASc score of ≥2 unless contraindicated. With a 
score of 1, oral anticoagulation should be considered according to the patient’s bleeding risk and preferences. No therapy is recommended 
for a score of 0. The ACC/AHA/HRS guidelines propose similar recommendations, although based on the more conservative CHADS2 score.
Two points should be noted. The decision whether to prescribe anticoagulation for a patient with non-valvular AF is based on these 

as for AF.

Table 2 Estimated annual risk of stroke or systemic embolism without antithrombotic therapy in patients with non-valvular 

2 and CHA2DS2-VASc risk scores.

CHADS2 Estimated annual risk CHA2DS2-VASc Estimated annual risk

0  1.9% 0   0
1  2.8% 1   0.7%
2  4.0% 2   1.9%
3  5.9% 3   4.7%
4  8.5% 4   2.3%
5 12.5% 5   3.9%
6 18.2% 6   4.5%

7  10.1%
8  14.2%
9 100%a

Data from the original articles validating the CHADS2 and CHA2DS2-VASc scores.5,26 As these are annual rates, the patient’s life expectancy 
should be taken into consideration when calculating the likelihood of an event without antithrombotic therapy. a The small number of 
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almost all AF patients can be appropriately treated whatever 
their individual characteristics.

The authors of the FAMA study stated that “In view of the 
high mortality from stroke in Portugal, and assuming that 
AF is the cause in 15% of cases, we considered that accurate 
knowledge of AF prevalence in different age-groups would 
be important not only to improve control of this arrhythmia 
but also to prevent such vascular complications”.6 More 
recent figures20

One of the main obstacles to achieving this goal is lack 
of awareness of the presence of AF, as shown in the FAMA 
study, which also showed that older age, higher body 
mass index, hypertension and lack of exercise were all 
independent predictors of AF. Of particular relevance is the 
fact that besides having a greater prevalence of AF, older and 
hypertensive individuals are also at higher thromboembolic 
risk, and it is therefore these patients that derive the most 

6

manifestation is frequently stroke, the best way to ensure 
that it is diagnosed is systematic screening, ideally for all 
individuals after a certain age, to be repeated regularly 
in high-risk groups. Such programs are currently under 
development in the UK; one option being studied is routine 
pulse checking by general practitioners in individuals aged 
over 65, those with an irregular pulse being referred for an 
ECG.46

assessed in Spain.47

of the Portuguese population either have no access to or 
rarely see a general practitioner, other options should be 
considered, including universal ECG screening at particular 

installing automated pulse-measuring equipment that can 
detect irregular rhythms in pharmacies, health centers, and 
places where large numbers of people congregate such as 
shopping malls and sports centers. In a small German study, 
ECG showed high diagnostic capability, detecting previously 
unknown AF in seven out of 132 participants with a mean 
age of 64 and different risk factors such as hypertension and 
diabetes.48

When there is a high probability that AF is present, 
24-hour, or even longer, ECG monitoring may be considered.

Conclusions

Detection and control of hypertension is and should remain 
a priority; the levels of diagnosis and treatment in Portugal 
are still far from ideal and below those in most European 
countries.

a cause of cerebrovascular mortality even though it is a 

in Portugal.
The expected rise in the mean age of the Portuguese 

population at least until 2025 is set to lead to an increase 
not only in AF but also in the number of strokes that can 
be attributed to this arrhythmia. To prevent this it will 
be necessary to develop an intervention plan with three 
main lines of action: detection of asymptomatic cases, 
overcoming therapeutic inertia, and application of the 
treatment guidelines for thromboembolic prophylaxis for 
high-risk patients (Figure 2).
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