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SCIENTIFIC COMMENTARY

Evaluating when (and how) hypertension may 
be ‘good for your brain’
This scientific commentary refers to 
‘Elevated late-life blood pressure 
may maintain brain oxygenation 
and slow amyloid-β accumulation, 
at the expense of cerebral 
vascular damage’, by Tayler et al. 
(https://doi.org/10.1093/braincomms/ 
fcad112).

An important and informative study 
from the Bristol group1 published re-
cently in Brain Communications pro-
vides intriguing data on the possible 
role of hypertension in maintaining 
brain oxygenation and modulating 
the accumulation within the central 
nervous system (CNS) of amyloid-β 
protein, thought to be a key element 
in the progression of brain degener-
ation associated with dementia. It 
builds upon many important relevant 
observations pertinent to brain aging, 
originating from Professor Love’s 
group, over several decades. The po-
tential role(s) of amyloid-β—since its 
discovery by Glenner and Wong in 
19842—in the pathogenesis of demen-
tia is not without controversy.3

Nevertheless, the accumulation and 
presence of phospho-tau, amyloid-β 
and neuritic plaques are three reliable 
histologic markers that support 
the autopsy diagnosis of Alzheimer’s 
disease.4 However, removing 
amyloid-β from the brain does not 
consistently lead to significant im-
provement of cognitive decline,5 the 
reasons for which may be extremely 
complex and multifactorial—includ-
ing the likelihood that neurodegenera-
tion is well under way prior to 
amyloid-β deposition within the brain. 
This study examines how blood 

pressure may mediate some aspects of 
its deposition.

The investigation, which uses hu-
man autopsy specimens as a starting 
point, provides a powerful reminder 
that Alzheimer’s disease is a distinctly 
human disease—from both clinical 
and neuropathologic perspectives.6

Although elements of Alzheimer’s dis-
ease neuropathologic change can be 
produced (in some cases rather dra-
matically) in animal models, the 
constellation of neurocognitive impair-
ment and histopathologic abnormal-
ities (which are believed to contribute 
to said neurologic disability) occur 
only in the human brain and result in 
the synaptic loss characteristic of this 
form of dementia. Studies based upon 
autopsies are limited by the fact that 
the brain specimen can be examined 
at only one point in time—though in 
rare instances an opportunity has pre-
sented itself to look at autopsy brains 
when a biopsy has previously been 
done on the deceased subject.7 The 
brain biopsies done on a small number 
of the subjects in the Di Patre et al. 
paper were studied by electron micros-
copy, yielding interesting observations 
on the microvasculature though, by 
definition, the ‘n’ of samples examined 
was small.8 A morphometric analysis 
of these same brain biopsies showed 
evidence of compromise and ‘leaki-
ness’ of the blood–brain barrier 
(BBB),9 which this study seems to 
support. A more recent quantitative 
immunohistochemical study10 has 
shown BBB abnormalities in 
Alzheimer’s disease subjects with vary-
ing degrees of cerebral amyloid 

angiopathy (CAA), especially CAA 
type 1 in which both capillaries and lar-
ger vessels are involved.

The present investigation was based 
upon both immunohistochemical and 
biochemical (mainly using enzyme- 
linked immunosorbent assays, 
ELISAs) examination of brain samples 
from subjects with different types or 
‘categories’ of dementia, based upon 
both antemortem clinical examination 
and neuropathologic study of necropsy 
brain tissue from affected subjects. 
Indirect measures suggestive of ante-
mortem brain hypoxia and ischaemia 
and BBB dysfunction were assessed. 
Details of the race/ethnicity of the pa-
tients whose brains were examined are 
not provided and might have been of 
interest, given that the UK represents a 
culturally and ethnically diverse soci-
ety. Although it is not specifically indi-
cated in the ‘Materials and Methods’, 
one assumes that a component of 
Lewy body disease was excluded from 
all cases by alpha-synuclein immuno-
histochemistry on selected tissue 
blocks. As the authors indicate, their 
smallest study group comprised those 
with vascular dementia, and relatively 
little ‘granularity’ is provided on the 
neuropathologic findings in those sub-
jects; morphologic substrates of 
vascular dementia are known to be ex-
tremely heterogeneous.11,12 It is some-
what surprising that no mention is 
made of the presence or frequency of 
brain microbleeds—or any evidence of 
haemorrhage whatsoever—among the 
specimens examined (brain micro-
bleeds are strongly associated with 
CAA, thus by definition with 
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Alzheimer’s disease). The ‘infarcts/ 
ischemic lesions’ described (study co-
hort section under ‘Materials and 
Methods’) were probably all (or pre-
dominantly) lacunar or microinfarcts 
rather than larger cystic infarcts. Only 
half of each brain was examined by 
histopathology, and accepting the fact 
that ischaemic brain lesions may be 
asymmetrical between the cerebral 
hemispheres (especially in those with 
vascular dementia), this may have im-
pacted on interpretation of the data in 
this relatively small group within the 
larger study.

As the authors acknowledge, a 
weakness of their study is the reliance 
(for clinicopathologic correlations) 
on accurate antemortem blood pres-
sure readings. In the time frame during 
which the subjects were examined clin-
ically, blood pressure assessments 
probably evolved from manual to 
more accurate digital measurements. 
Per Table 1 in their article,1 the blood 
pressure measurements may have 
been as few as four over several years, 
at least in the Alzheimer’s disease and 
vascular dementia patient groups. 
Because the study specimens were ob-
tained from a ‘brain bank’ resource, 
there is no indication that complete 
autopsies were frequently, or ever, per-
formed on the subjects, so data on gen-
erally accepted classic autopsy 
evidence of hypertension (nephro-
sclerosis, cardiac/left ventricular 
hypertrophy) is not available to pro-
vide supporting evidence of longstand-
ing high blood pressure. Seminal 
studies by Lammie et al.13,14 indeed 
suggest that ‘hypertensive microvascu-
lar small vessel disease’ may, in many 
cases, be associated with factors other 
than high blood pressure in ∼30% of 
patients.

This detailed clinicopathologic in-
vestigation represents an excellent 
step in trying to understand the com-
plex interaction between blood pres-
sure regulation and both normal and 
pathologic brain aging.
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