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Abstract—Silent brain infarcts (SBIs) are detected by neuroimaging in approximately 20% of elderly patients in population-
based studies. Limited evidence is available for hypertensives at low cardiovascular risk countries. Investigating Silent
Strokes in Hypertensives: a Magnetic Resonance Imaging Study (ISSYS) is aimed to assess the prevalence and risk factors
of SBIs in a hypertensive Mediterranean population. This is a cohort study in randomly selected hypertensives, aged 50 to
70 years old, and free of clinical stroke and dementia. On baseline, all participants underwent a brain magnetic resonance
imaging to assess prevalence and location of silent infarcts, and data on vascular risk factors, comorbidities, and the presence
of subclinical cardiorenal damage (left ventricular hypertrophy and microalbuminuria) were collected. Multivariate analyses
were performed to determine SBIs associated factors. A total of 976 patients (49.4% men, mean age 64 years) were enrolled,
and 163 SBIs were detected in 99 participants (prevalence 10.1%; 95% CI, 8.4%—12.2%), most of them (64.4%) located
in the basal ganglia and subcortical white matter. After adjustment, besides age and sex, microalbuminuria and increasing
total cardiovascular risk (assessed by the Framingham-calibrated for Spanish population risk function) were independently
associated with SBIs. Male sex increased the odds of having SBIs in 2.5 as compared with females. Our results highlight
the importance of considering both global risk assessment and sex differences in hypertension and may be useful to design
future preventive interventions of stroke and dementia. (Hypertension. 2014;64:658-663.) ® Online Data Supplement
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Ithough a large amount of data are available on the preva-

lence of silent brain infarcts (SBIs) in the general popula-
tion and of their role as independent predictors for future stroke
and dementia, still further studies are needed to determine their
frequency in various populations, particularly those at high
risk. This information may be potentially useful to design fur-
ther studies for prevention of stroke and dementia.'! Besides
age, hypertension is the risk factor most consistently associated
with SBIs. Remarkably, in most of these studies, the diagnosis
of hypertension was based on self report from participants or
on single measurements of blood pressure (BP). Also, some
studies have been conducted specifically in selected groups of
essential hypertensives and described a wide SBIs prevalence
ranging from 20% to 86%. Several factors may be related to
this large variation in prevalence. Among all studies, nearly
half of them included few participants, and from those with
larger sample size (Table 1),>" it should be noted that patients
with hypertension were mainly selected among those who

attended specialized units (cardiology, internal medicine, kid-
ney departments, etc) at hospitals and were probably more
representative of newly diagnosed or more severe or resistant
forms of hypertension than average.

Moreover, the vast majority of studies have been conducted
in Asian cohorts, which indeed differ from western countries
about their distribution of vascular risk factors and stroke inci-
dence.'® A few studies have been conducted in European coun-
tries, such as those from 1 group in The Netherlands which
described prevalences of SBIs ranging from 22% to 29%.*>'?
Because some of them included ambulatory BP monitoring,
only patients in whom treatment could be removed before
monitoring were enrolled.

Even less information is available for lower cardiovascular
and stroke risk populations, such as those living at Mediterranean
areas.”® To our knowledge, 1 group from Italy'® reported a preva-
lence of asymptomatic brain damage in 54.9% hypertensive indi-
viduals. However, they included not only lacunes and territorial
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Table 1. Other Published Studies Describing Silent Brain Infarcts in Hypertensive Cohorts
Previous
Antihypertensive
Authors Country Sample Size Patient Selection Sex, % Male Age Office BP SBI % Treatment
Kwon et al? Korea 550 Voluntary health check 68.2 59.3 (25-83)  Control, 136/91 1141 Previous treatment
SBI 141/90 in 79% of the
controls and 85%
SBI patients
Kato et al® Japan 100 Selected from outpatient 66 62 (42-81) NA 24 Treatment for >1
office (cardiovascular and mo prior inclusion
renal medicine)
Henskens et al*®  The Netherlands 192 Referral to internal 49 51.6 (20-83) 170/104 29 (23-36) Nontreated patients
medicine department
Kario et al®'"® Japan 519 Patients coming from 2 40 72 (=50) 164/90 50 58% of those with
hospitals, 3 clinics, and 1 sustained HTN
outpatient clinic (removed for ABPM)
Selvetella et al'® Italy 195 Patients who visited the 441 SBD, 67+1 Control, 140/86 54.9 90% were treated
department of angio- No SBD. 541 SBI. 147/85 with anti-
cardio-neurology hypertensive drugs
Ma et al'” China 188 Retrospective analyses 425 64 (45-75) NA 59 All treated
from hospital records (monotherapy)

Only studies with a minimum sample size of 100 participants are shown. Studies are sorted by increasing silent brain infarcts (SBIs) prevalence. Office BP is
expressed in mmHg. Age is expressed as mean+SD or mean (range) as it was provided by the authors. ABPM indicates ambulatory blood pressure monitoring; BP, blood

pressure; HTN, hypertension; NA, not available; and SBD, silent brain damage.

lesions but also other punctate lesions (>5 mm) that might not be
infarcts in all cases. Also in Spain, Sierra et al*' performed a study
in middle-aged hypertensives, in which they found that white
matter lesions (also manifestations of subclinical brain damage)
were a common finding (40.9%). However, lesions appearing as
lacunar infarcts were not assessed in their study.

The differentiation of SBIs from other similar lesions, such
as enlarged perivascular spaces, has been done poorly in the
past,2 and more efforts are needed to overcome the lack of
consistency and advance in this field.?

With all that in mind, we aimed to determine the prevalence
of SBIs in a large cohort of randomly selected hypertensives in
a Mediterranean population and to study their associated risk
factors.

Methods

Subjects Selection

Investigating Silent Strokes in Hypertensives: a Magnetic Resonance
Imaging Study (ISSYS) is an observational, cross-sectional, and lon-
gitudinal study aimed to determine the prevalence of SBIs and their
relationship with future stroke and dementia in a large cohort of
Mediterranean hypertensives.**

Briefly, this study has been carried out in patients aged 50 to 70
years and diagnosed of essential hypertension who are routinely at-
tended by general practitioners in our health area.

Participants were randomly selected after stratification by age and
sex among 27000 potentially eligible subjects living in the district of
the north metropolitan area of Barcelona. They were invited by phone
to participate and a visit was then scheduled where fulfillment of in-
clusion and exclusion criteria was assessed by trained investigators.
Inclusion criteria consisted of (1) patients with essential hyperten-
sion diagnosed >1 year earlier; (2) age comprised between 50 and 70
years, and (3) patients who gave their informed consent to participate.
Patients were excluded when (1) they had history of previous clinical
stroke or dementia, (2) brain magnetic resonance imaging (MRI) was
contraindicated, (3) there was a suspicion of white coat hypertension
syndrome, or (4) patients were affected by a terminal illness preventing
any future follow-up examination, based on the investigator criteria.

To rule out the presence of a previous stroke, medical records were
reviewed and the patient was interviewed following an adaptation
of the Stroke Symptom Questionnaire.”> Also, when dementia was
suspected, following Diagnostic and Statistical Manual of Mental
Disorders, fourth edition, revised (DSM-1V-R) criteria, the patient
was not included in the study and a proper evaluation in the presence
of a caregiver was recommended.?

Enrollment visits were conducted between November 2010 and
May 2012. Among 1037 participants who were initially enrolled in
this study, 94.1% (n=976) completed all baseline procedures, includ-
ing a brain MRI scan. The remaining participants were excluded as a
result of claustrophobia (n=17), presence of a cranial metallic artifact
(n=8), consent withdrawal (n=33), and lost to follow-up before MRI
was performed (n=3). Excluded patients were more often men, over-
weighted, and diabetic than those who were finally included.

Clinical Data Collection and Physical Examination
The study protocol was approved by the Ethics Committee of Vall
d’Hebron Hospital and IDIAP Jordi Gol (University Research
Institute in Primary Care).

Assessment of all covariates was done by interviewing participants
and reviewing medical records. Hypertension was defined as systolic
BP >140 mmHg, diastolic BP 290 mmHg, or use of antihyperten-
sive medication. We obtained data on demographical characteristics
and personal medical history, including duration of hypertension and
presence of other vascular risk factors, such as smoking habit, alcohol
abuse, dyslipidemia, and diabetes mellitus. The presence of a previ-
ous cardiovascular, kidney, or systemic disease was also assessed. For
those participants without previous vascular disease, global vascu-
lar risk was estimated applying the Framingham-calibrated Registre
Gironi del Cor (REGICOR) function, and participants were divided
into the following categories depending on their 10-year estimated
risk of having a coronary event: low risk (<5%), moderate risk (5%—
9.9%), high risk (10%-14.9%), and very high risk (=15%).

Data concerning office and home BP, BP control (optimal/ poor),
and antihypertensive treatment were collected, and treatment compli-
ance was assessed with the Moriski questionnaire.

Also weight, height, and waist circumference were measured, and
abdominal obesity was recorded.?® Office BP was measured with an
oscillometric device (Omron M6 Comfort), and the mean of the last 2
of 3 determinations after 5-minute rest was recorded.
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A detailed description of all covariates is presented in the online-
only Data Supplement (Expanded Materials and Methods).

Several other well-known hypertensive target organ damage
(TOD) markers, such as the presence of left ventricular hypertrophy
or renal dysfunction (microalbuminuria and decreased estimated glo-
merular filtration rate [GFR]), were analyzed. Specifically, a standard
12-lead ECG was performed to assess for signs of left ventricular
hypertrophy (single measurement of R wave in aVL [augmented vec-
tor left])®* and heart rhythm disorders. Regarding kidney function,
a single-spot urine sample was collected and sent to central labora-
tory for albumin-to-creatinine ratio determination. Microalbuminuria
was determined as >21 mg/g in men and >30 in women.?® Moreover,
GFR was estimated with the Modified Diet in Renal Disease-Isotope
Dilution Mass Spectrometry formula.** Impaired renal function was
considered whenever values were below 60 mL/min per 1.73 m>.

Neuroimaging Protocol

A brain MRI was performed within the next month after study entry.
Data acquisition details have been published elsewhere.”* SBIs were
defined as in previous studies as lesions of >3 mm of diameter in their
widest dimension, with cerebrospinal-like fluid signal characteristics
in all pulse sequences, and the presence of an hyperintense rim sur-
rounding the lesion in fluid attenuation inversion recovery sequence
was also required.”? All MRIs were assessed by 2 neuroradiologists
and an experienced stroke neurologist, and disagreements were solved
by consensus. Intrarater agreement was calculated for each reader in a
training set before undertaking the present reading, ranging from 0.60
to 0.75. The main source of disagreements came from the differen-
tiation of SBIs from enlarged perivascular spaces; therefore, lesions
located in areas with high prevalence of enlarged perivascular spaces,
such as the lower part of basal ganglia, were not considered as infarcts.

Statistical Methods

Sample size calculation representative for our population concerning
prevalence of SBIs was estimated using data from population-based
studies published before, which reported specific data on SBIs preva-
lence in participants aged 50 to 70 years old.** According to them,
the expected prevalence should be =10%. Therefore, after applying
the Ene 3.0 free software (GlaxoSmithKline S.A., Spain; http:/sct.
uab.cat/estadistica/es), with a confidence interval of 95% and an accu-
racy of 2%, sample size should be of >865 individuals, which was
increased to 1000 individuals by taking into account possible losses.

Statistical analysis was performed with the SPSS 17.0 statistical
package (Chicago, IL). Intergroup differences were assessed by the >
or Fisher exact test for categorical variables and by the 7 test, ANOVA,
Mann—Whitney U test, and Kruskal-Wallis test for continuous vari-
ables. The correlation between continuous variables was determined
with Spearman or Pearson coefficients, as appropriate. A P value <0.05
was considered as significant. To evaluate independently associated
factors of SBIs in our sample, we constructed forward stepwise logistic
regression models with all variables associated with SBIs showing a P
value <0.1 in the univariate analysis (model 1). Odds ratios and 95%
confidence intervals were further adjusted by adding smoking habit and
antihypertensive treatment to the model. In a second term (model 2),
REGICOR score was used as a measure of total cardiovascular risk as
covariate. Interaction terms of age and BP (model 1) and REGICOR
score and microalbuminuria (model 2) were also tested.

Results

Baseline Demographical and Clinical
Characteristics

Nine hundred seventy-six patients were included in this
study. Demographical characteristics and cardiovascular risk
profile are shown in Table 2. Median age was 64 years, and
49.4% of the sample were men. Besides hypertension, most
of the participants had dyslipidemia (71.7%) and 23.5% were
diabetic. Overall, 120 (12.3%) had already a history of an
established cardiovascular disease. From those free of vascu-
lar disease at baseline, total cardiovascular risk was estimated
by means of the REGICOR risk charts; the majority of the
participants belonged to the moderate or high risk categories
(median=6 [4-9]).

Regarding BP, mean systolic and diastolic BP were 141.5
and 77.5 mmHg, respectively. All patients had been recom-
mended to follow lifestyle recommendations to control their
BP, and also the vast majority (95.4%) were taking antihyper-
tensive drugs at the time of the study entry (40.2% monother-
apy, 37.2% were on 2 drugs, 18% on =3 drugs). Only 54% of
participants self-reported correct treatment compliance.

Table 2. Univariate Analysis: Description of Demographic and Clinical Baseline Factors in the Total Sample and in Those

With or Without SBls

Characteristics All Patients Absence of SBI (n=877) Presence of SBI (n=99) P

Age, y* 64 (60-67) 64 (59.5-67) 65 (61.7-69) <0.01
Sex, male* 49.4% 46.9% 71.7% <0.01
Tobacco use 15.2% 15.3% 14.1% 0.76
Alcohol abuse 6.4% 6.7% 4.8% 0.78
Diabetes mellitus 23.5% 22.7% 30.3% 0.09
Dyslipidemia 71.7% 70.8% 79.6% 0.07
Abdominal obesity 72.7% 72.7% 72.4% 0.95
Body mass index, kg/m? 29.9(27.1-33.2) 30.0 (27.1-33.2) 29.9 (26.9-33) 0.86
Mean office SBP, mmHg 141.5 (132-153) 141.5 (132-153) 144 (130-155.6) 0.69
Mean office DBP, mmHg* 77.5(71-84) 77.5(70.5-84) 81.5(72.8-89.7) 0.03
Duration of hypertension, y 8.6 (5.3-12.4) 9.1 (5.7-12.8) .8 (4.5-12.8) 0.52
REGICOR score* 6 (4-9) 6 (4-8) 7 (5-10.75) <0.01
Previous cardiovascular disease* 12.3% 11.2% 22.2% <0.01
No. of antihypertensives 2(1-2) 2(1-2) 2 (1-2.75) 0.18
Treatment compliance 54.4% 54.8% 50.5% 0.43

Data are expressed in median (interquartile range), mean=SD, and percentage as appropriate. DBP indicates diastolic blood pressure; REGICOR, Registre

Gironi del Cor; SBI, silent brain infarct; and SBP, systolic blood pressure.

*Significant results.
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SBIs and Their Associated Factors

A total of 99 participants had SBIs, leading to a prevalence of
10.1% of the sample (95% confidence interval, 8.4%—12.2%).
Most of the patients had a single lesion (69%), whereas 31%
presented multiple lesions (ranging 2—11), accounting for a
total number of 163 infarcts. The majority of lesions were
located in the basal ganglia (35.6%) or subcortical white mat-
ter (28.8%), followed by the cerebellum (16%), brain stem
(11%), and cortex (8.6%).

As expected, increasing age was related to the presence of
SBIs but also sex differences were found. Prevalence of SBIs
was gradually increased for both sexes with age, but they were
more often in men than in women at any age category. However,
men and women differed in the frequency of many baseline char-
acteristics as shown in Table S1 (online-only Data Supplement).

Other baseline differences in SBI presence about vascular risk
factors, total cardiovascular risk, or BP levels are shown in Table 2.

Finally, because subclinical organ damage may affect prog-
nosis in hypertensives, we evaluated the kidney function by
means of urine albumin-to-creatinine ratio and estimated
GFR. After exclusion of 10 participants who showed serum
creatinine levels (>132.6 pmol/L in men and 114.9 pmol/L
in women) or proteinuria (urine albumin-to-creatinine ratio
2300 mg/g at least once) suggestive of overt nephropathy,
13.7% presented microalbuminuria, 7.8% had low estimated
GFR, and in 1.1% of participants both alterations were pres-
ent. Also, left ventricular hypertrophy was detected as signa-
ture of hypertensive heart damage in 9.1% of the cohort.

Looking into how these markers of TOD were interrelated,
we found that microalbuminuria was associated with the pres-
ence of SBIs (27.2% in those with microalbuminuria ver-
sus 12.2% in those without it, P<0.001), whereas finding a
decreased GFR or left ventricular hypertrophy presence was
not (P=0.25 and P=0.22, respectively).

In Table 3, we present results from the multivariate analy-
ses. Increasing age, male sex, and microalbuminuria (model
1) were all independently associated with SBIs. Moreover,
because current guidelines support that diagnosis and man-
agement of hypertension should be related to quantification of
global (or total) cardiovascular risk, we included in the analy-
sis the Framingham-calibrated REGICOR score (model 2) and
found that it was also predictor of SBIs, in addition to microal-
buminuria. A graded response was found between REGICOR
risk categories and SBI, with the strongest associations corre-
sponding to those at high or very high-risk categories.

It should be noted that despite the fact that microalbumin-
uria was independently associated with SBIs in both models,
in our sample, still 66% of the participants with SBIs had no
renal or heart involvement.

Discussion
Here, we described the prevalence of SBIs in a large
Mediterranean cohort of middle- and old-aged hypertensives.
SBIs were found in 10.1% of participants, a prevalence that is
similar to other population-based studies but lower than that
reported in hypertensive cohorts. Although this might be surpris-
ing, several differences should be noted between ours and previ-
ous studies in hypertensives, apart from ethnicity, as mentioned
before. First, our population was younger and the majority of
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Table 3. Multivariate Analysis: Independent Associated
Factors With the Presence of Silent Brain Infarcts

Characteristics OR (95% Cl) P
Model 1
Age, per5y 1.54 (1.22-1.94) <0.01
Sex, male 2.53 (1.55-4.15) <0.01
Microalbuminuria 2.28 (1.33-3.918) <0.01
Model 2
Total cardiovascular risk (REGICOR) 0.05
Low (<5%) 1 (reference)
Moderate (5-9.9%) 1.29 (0.66-2.51) 0.46
High (10-14.9%) 2.17 (1.00-4.69) 0.05
Very high (=15%) 317 (1.22-8.22) 0.02
Microalbuminuria 2.34 (1.29-4.26) <0.01

Values represent odds ratios (OR) and their corresponding 95% confidence
intervals (CI). Model 1 includes covariates age, sex, dyslipidemia, mean office
diastolic blood pressure (per 1 mmHg increase), diabetes mellitus, previous
cardiovascular disease, microalbuminuria, smoking habit, antihypertensive
treatment (number of drugs received), and the interaction term of age and blood
pressure. Model 2 includes categorized Registre Gironi del Cor (REGICOR) score
(low-risk category as reference), microalbuminuria, antihypertensive treatment,
and the interaction term between REGICOR and microalbuminuria.

our participants was long-term (median 8.6 years since diagno-
sis) and treated hypertensives with office BP levels that were
lower as compared with previous studies selecting hypertensives
(Table 1).>'7 Most importantly, the selection of participants was
performed randomly from a primary care setting. The cohort was
routinely treated and monitored by general practitioners, avoid-
ing the bias that might be caused by selection in more specialized
contexts, such as hospital units. Moreover, our sample size was
estimated taking into account previous studies on this matter in
general populations, and to date, it is almost twice larger than that
of previous studies in a purely hypertensive cohort.

We found that SBIs were strongly associated with age, as it
has been shown consistently before, and much more frequent
in hypertensive men than women. This is also remarkable, tak-
ing into account that stroke is the leading cause of death for
women in our country. Other population-based studies, such
as the Rotterdam Scan Study?®' and the Cardiovascular Health
Study,* found opposite results, with more SBIs in women
than in men, although their participants were older than ours.
In opposition, our results agree with those from the Northern
Manhattan Study, a multiethnic community-based cohort.*
It is well known that women have lower BP levels across the
lifespan than their age-matched counterparts. However, hyper-
tension becomes increasingly prevalent in postmenopausal
women.* We randomized participants taking into both sex and
age, but still several differences were found in the distribution
of vascular risk factors, with women displaying less global vas-
cular risk and comorbidities than men in our cohort. These dif-
ferences might explain the lower prevalence of SBIs in women.
It is also possible that because we did not perform ambulatory
BP monitoring to select participants, some of them might have
indeed a white coat effect. This condition is associated with an
intermediate risk of cardiovascular events between those with
sustained hypertension and normotensive individuals, and it is
described to be particularly frequent in women.*> However, we
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excluded participants with suspected white coat hypertension,
and the vast majority of them had been treated for a long time
before inclusion, thus making this possibility less likely.

Our results, therefore, emphasize the need to uncover sex dif-
ferences to better understand pathological processes associated
with aging and stroke and to personalize preventive health care.

We also found an independent association between microalbu-
minuria and SBIs. This is important because these results extend
previous knowledge on the role of microalbuminuria as predic-
tive marker of cardiovascular events and stroke risk.*® Less is
known on how microalbuminuria is interrelated to other subclini-
cal TOD, such as that present in the brain. Specifically, this was
reported in hypertensives by Henskens et al® in a cohort of 192
young untreated hypertensives, in whom different TOD mark-
ers were evaluated, including microalbuminuria. Interestingly,
although the proportion of subjects with damage in heart, kidney,
brain, or any combination of them was higher in that study than in
our population, half of the patients with brain damage (including
SBIs but also other lesions such as white matter hyperintensi-
ties or microbleeds) did not present cardiorenal damage and were
classified as having no-target organ involvement. Likewise, in our
study, in almost 66% of those with SBIs, these lesions did not
coexist with heart or kidney involvement, which are the organs
routinely screened to assess risk in hypertension. Although both
Henskens et al® and our results suggest that screening for SBI
might improve risk stratification in hypertensives, longitudinal
studies with stroke (and possibly other vascular events) as out-
comes are needed to determine their predictive value.

Microalbuminuria is generally interpreted as an early sign of
kidney disease or as a marker of endothelial dysfunction.’” As
kidney and brain display common hemodynamic properties such
as low vascular resistance, as compared with other vascular beds,
they might be unprotected against increased pulsatile stress occur-
ring with aging and hypertension.* This could lead to endothelial
damage and progress toward both the appearance of microalbu-
minuria and brain infarcts, even in the absence of an impaired
kidney function. However, to properly address the occurrence of
these events over time, prospective studies are needed.

Finally, we found that total cardiovascular risk is not only
associated with the odds of symptomatic future vascular events
but alsorelated to the presence of subclinical brain disease. These
results are in agreement with those reported in the Framingham
Offspring cohort study,* but as original Framingham function
scores overestimate risk in low-risk countries such as Spain,®
we used a validated and easy-to-use tool (REGICOR) that is
already extensively used by general practitioners in our area.
In our study, total cardiovascular risk predicted the presence of
SBIs better than any risk factor taken separately, highlighting
the importance of treating patients preferably according to their
estimated global cardiovascular risk, rather than based on the
presence of any individual risk factor.

Strengths and Limitations
This study has some strengths and some limitations. As
strengths, this is a large study, representative for a population
of middle-aged hypertensives living in a low cardiovascular
risk country in the Mediterranean area.

Moreover, inclusion procedures required careful review of
medical records and interview with the participants to remove

nonessential hypertension and rule out participants with previ-
ous stroke or dementia. We also have some limitations. Lack of
ambulatory BP monitoring for selecting participants might have
led to increased frequency of white coat hypertension effect. Urine
albumin-to-creatinine ratio was measured in this study with a
single-spot urine sample. In clinical practice, it is recommended
to confirm this observation with multiple testing, to avoid false-
positive results attributable to variability of the measurement. Also
hypertensive heart damage could be determined with higher accu-
racy with the use of echocardiography or other imaging techniques.

Perspectives

This study characterizes the prevalence and risk factors of
SBIs in a large hypertensive cohort, from a low cardiovascu-
lar risk country in the Mediterranean area. Other markers of
TOD, such as microalbuminuria, or total cardiovascular risk
are independently associated with silent brain vascular dis-
ease and might be useful to screen those at high risk of future
stroke and dementia, while taking into account sex differences
in the design of preventive strategies.
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Novelty and Significance

What Is New?
Silent brain infarcts are present in =10% of hypertensives in a low-
cardiovascular-risk Mediterranean population.
Total cardiovascular risk and microalbuminuria could be useful to deter-
mine those with subclinical brain vascular disease and, therefore, with
higher risk of future stroke and dementia.

What Is Relevant?

Our results emphasize the need of assessing total cardiovascular risk in
hypertensives, to determine the burden of clinical and subclinical disease.
Sex differences need to be further explored in stroke prevention.

Summary

Silent brain infarcts prevalence reached 10% of hypertensives be-
tween 50 and 70 years old in a low cardiovascular risk Mediter-
ranean population, with striking sex differences. Microalbuminuria
and increased total cardiovascular risk are independently associ-
ated with silent brain infarcts presence in long-term treated es-
sential hypertensives.




