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ABSTRACT

A collaborative, interdisciplinary approach within the medical field is
of paramount importance, aiming towards fostering an environment
conducive to healthy aging in patients. It is incumbent upon us to
thoroughly assess the ramifications of cardiovascular influence on
cerebral functions and to instigate therapeutic interventions at an
early stage, or preferably, preventive measures. This text
emphatically reinforces the substantial influence of arterial
hypertension on the central nervous system, concurrently suggesting a
feasible methodology for its measurement. The aim of this publication
is to foreground this problem, thereby catalyzing scientific dialogue,
advocating for research proposals, and potentially instigating a
reconsideration of our patient care approaches.
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The current scenario

The aging of the population necessitates the search
for methods to individualize patient care, with the
aim of ensuring a good quality of life in old age.
The evaluation of these patients needs to be carried
out systematically since all organs are
interconnected, and a reduction in the efficiency of
one organ can lead to damage in another. The
collaborative relationship between the heart and
the brain is increasingly being studied to minimize
the risks of developing cognitive impairment and
dementia in the later stages of life.

According to World Health Organization,
hypertension is the main cause of death all around
the world as well as one of the leading risk factors
associated with cerebrovascular diseases and
cognitive decline’.

The association between hypertension and cognitive
impairment has long been discussed in the literature.
Several studies have shown that patients who have
experienced cardiovascular alterations throughout
their lives are at a higher risk of cognitive
impairments as they age. A study involving 1167
patients with type 2 diabetes and vascular
alterations demonstrated a direct relationship
between these alterations and neuropsychological
test  results, highlighting the impact of
cardiovascular changes on the cognition of these
patients2. Another study revealed that elevated
blood pressure in young patients plays a significant
role as a risk factor associated with changes in brain
structures and functions. This study examined a
group of 885 participants over a period of 30
years and observed that individuals with higher
blood pressure exhibited reduced cerebral blood
flow in the gray matter. Using data of 16806
participants from the HRS (Health and Retirement
Study) and ELSA (English Longitudinal Study of
Ageing), Li et al3, reported that cumulative blood
pressure over life was associated with the incidence
of cognitive decline, dementia and mortality.

These findings indicate that blood pressure
elevation increases the risk of small vessel diseases
and decreased cerebral perfusion over time 4. In
addition, cognitive impairment when associated
with frailty lead increased risk of adverse
cardiovascular outcomes including death in older
adults with cardiovascular disease?.

A meta-analysis with a total of 4076 participants
emphasized the importance of blood pressure
management as a key preventive measure in

reducing age-related cognitive abnormalities
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before the onset of clinical dementia®. The need to
improve blood pressure control as a strategy for
preventing cognitive decline was also demonstrated
in another study involving 7874 Chinese patients
over the age of 60. Both the group of non-
hypertensive patients with higher systolic pressure
and the group of hypertensive patients with
reduced diastolic and mean arterial pressures, as
well as increased arterial pulse pressure, were
associated with an accelerated rate of cognitive
decline’. A systematic review analyzing 50 studies
with a total of 107,405 participants further
supports the introduction of early blood pressure
measurement and management, even in patients
without clinical hypertension, to reduce the risk of
cognitive impairment typically associated with
aging8.

Preliminary results from a study conducted in Brazil
are alarming®, as they reveal a high prevalence of
reduced intracranial compliance in long term
treated hypertensive patients evaluated non-
invasively with braindcare validated device'0-16,
These results are currently being prepared for
publication and will serve as a warning to the
medical community, emphasizing the need for
combined monitoring of blood pressure and non-
invasive pressure
hypertensive patients as well as the need to review

intracranial waveform in
the concept of cerebral autoregulation and the
vascular brain barrier capacity to protect brain
tissue in blood pressure elevations. This strategy
may have the potential to allow for tailored
therapy for each patient, individualizing treatment
and  bringing more precision to
management, thereby increasing the chances of

clinical

minimizing the risks of cerebrovascular diseases,
cognitive impairments and dementia in old age.

* In memory of Prof. Sérgio Mascarenhas.

Conflict of Interest

Gustavo Frigieri declares that he is cofounder and
scientific director of brain4care.

Weimar K.S. Barroso declares that he is Brazilian
National Council for Scientific and Technological
Development Researcher, Grant/Award Numbers:
313481/2020-2.

esmed.org/MRA /index.php /mra/article /view /4166 2



https://esmed.org/MRA/index.php/mra/article/view/4166
https://esmed.org/MRA/mra

Medical
Research
Archives

References.

1.Zhovu, B. et al. Worldwide trends in hypertension
prevalence and progress in treatment and control
from 1990 to 2019: a pooled analysis of 1201
population-representative  studies with 104
million participants. The Lancet 398, 957-980
(2021).

2.low, S. et al. 2. J. Diabetes Complications 34,
107724 (2020).

3.Li, C. et al. 3. J. Am. Coll. Cardiol. 79, 1321-
1335 (2022).

4.Huy, Y.-H. et al. Association of Early Adulthood 25-
Year Blood Pressure Trajectories with Cerebral
Lesions and Brain Structure in Midlife. JAMA
Netw. Open 5, e221175 (2022).

5.Damluji, A. A. et al. Hierarchical Development of
Physical Frailty and Cognitive Impairment and
Their Association with Incident Cardiovascular
Disease. JACC Adv. 2, 100318 (2023).

6.Gifford, K. A. et al. Blood Pressure and Cognition
Among Older Adults: A Meta-Analysis. Arch. Clin.
Neuropsychol. 28, 649-664 (2013).

7.Blood pressure and cognitive decline over the
course of 2 years in elderly people: a community-
based prospective cohort study | SpringerLink.
https://link.springer.com/article /10.1007 /s405
20-020-01717-7.

8.Forte, G., De Pascalis, V. Favieri, F. &
Casagrande, M. Effects of Blood Pressure on
Cognitive Performance: A Systematic Review. J.
Clin. Med. 9, 34 (2019).

9.Costa M.M,, Lima L.M., Costa T.0O., Alves A.C.R.,
Correia M.C., Vitorino P.V.O. et al. Intracranial
Pressure Waveform and Hypertension. J.
Hypertens. 41(Suppl 3): e 58, June 2023.

An Unexpected Correlation Between Non-Invasive Intracranial Pressure Waveform
Assessment in Hypertensive Patients

10. Mascarenhas, S. et al. The New ICP
Minimally Invasive Method Shows That the
Monro—Kellie Doctrine Is Not Valid. in Intracranial

Pressure and Brain Monitoring XIV (eds.
Schuhmann, M. U. & Czosnyka, M.) 117-120

(Springer, 2012). doi:10.1007/978-3-7091-
0956-4_21.
11. Brasil, S. et al. A Novel Noninvasive

Technique for Intracranial Pressure Waveform
Monitoring in Critical Care. J. Pers. Med. 11,
1302 (2021).

12. Brasil, S. et al. Noninvasive intracranial
pressure waveforms for estimation of intracranial
hypertension and outcome prediction in acute
brain-injured patients. J. Clin. Monit. Comput. 1—
8 (2022) doi:10.1007 /s10877-022-00941-y.

13. de Moraes, F. M. et al. Waveform
Morphology as a Surrogate for ICP Monitoring: A
Comparison Between an Invasive and «a
Noninvasive Method. Neurocrit. Care 37, 219-
227 (2022).

14. Frigieri, G., Robba, C., Machado, F. S.,
Gomes, J. A. & Brasil, S. Application of non-
invasive ICP waveform analysis in acute brain
injury: Intracranial Compliance Scale. Intensive
Care Med. Exp. 11, 5 (2023).

15. Fernandes, M. V. et al. Intracranial Pressure
During the Development of Renovascular
Hypertension. Hypertension 77, 1311-1322
(2021).

16. Brasil, S. Intracranial pressure pulse
morphology: the missing link? Intensive Care Med.

48, 1667-1669 (2022).

Medical Research Archives | https://esmed.org/MRA /index.php /mra/article /view /4166 3



https://esmed.org/MRA/index.php/mra/article/view/4166
https://esmed.org/MRA/mra
https://link.springer.com/article/10.1007/s40520-020-01717-7
https://link.springer.com/article/10.1007/s40520-020-01717-7

