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The contribution of hypertension to stroke and dementia is now
well established.1 Hypertension-induced hemorrhagic strokes
killed the 3 allied leaders of World War II—Roosevelt, Stalin,
and Churchill—a bit of historical trivia that reminds us how far
we have come in terms of treatment. Despite antihypertensive
drugs and dietary changes having dramatically reduced the inci-
dence of strokes,2 the devastating effects of hypertension on the
brain remain a public health problem, and dementia is on
the rise.

In addition to affecting large-sized and middle-sized cerebral
arteries causing thrombotic and hemorrhagic strokes, hyperten-
sion also affects small vessels and capillaries in subcortical brain
areas resulting in “silent” ischemia. In T2-weighted brain mag-
netic resonance images, these silent strokes appear as hyper-
intensities in the deep white matter hyper intensities (WMH) in
periventricular regions sparing subcortical U fibers,3 and their
presence is associated with an increased risk for cognitive impair-
ment and dementia.4,5

Although hypertension is the main cause of dementia in some
patients, it can also be an accomplice in others. Namely, in
patients with Alzheimer’s disease (AD), coexistent cerebral small
vessel disease and tissue inflammation likely accelerate brain
injury. Postmortem studies in these patients show features of
cerebral vascular damage in combination with β-amyloid and tau
neuropathology.6,7 Hypertension-associated WMH burden is
associated with cognitive decline in AD, independent of the
brain β-amyloid burden.4 Collectively, these pieces of evidence
point to the notion that hypertension-induced brain vascular dis-
ease contributes to the progressive functional deterioration of
patients with AD.8 Thus, treating hypertension could slow cog-
nitive decline in AD. In the general population, treatment with
antihypertensive agents significantly reduces the risk of all-cause
dementia and cognitive impairment.9

Mounting evidence suggests that many individuals with
synucleinopathies—including Parkinson’s disease (PD), dementia

with Lewy bodies, multiple system atrophy, and pure autonomic
failure—also suffer vascular damage in their brain that may accel-
erate the neurodegenerative process, be responsible for specific
deficits, and account for increased mortality. Interestingly, in
patients with dementia with Lewy bodies, a synucleinopathy
with dramatic cognitive impairment, the volume of WMH
appears to be even higher than in patients with AD,10 and several
groups reported that higher WMH burden in patients with early
PD predicts greater future cognitive decline and cortical atrophy
compared with controls.11–13 In this issue of Movement Disorders
Clinical Practice, a meticulous study by Linortner and colleagues14

expands our understanding of the link between WMH and cog-
nition, showing that, in patients with PD, WMH severity is spe-
cifically associated with deficits in executive function, attention,
and working memory.

Although these data suggest that we can reduce the incidence of
dementia in the general population and the speed of cognitive dete-
rioration in those with AD by treating hypertension, the blood
pressure (BP) phenotype in patients with synucleinopathies is more
complex, and the therapeutic decision-making process much more
challenging. Specifically, patients with synucleinopathies have
baroreflex dysfunction resulting in marked BP variability with
neurogenic orthostatic hypotension (nOH), causing syncope
and falls, together with hypertension when supine.15 What is
the clinician to do? Treat hypertension and increase the risk of
hypotension-induced falls, or treat nOH and disregard supine
hypertension? Of course, we must address both problems.
However, to balance the risks and benefits of each approach we
need to understand the impact of each abnormality.

In contrast to AD and vascular dementia, the link between
hypertension, WMH, and cognition in PD has not been suffi-
ciently emphasized, as the focus has been on the more evident
and urgent nOH. Could nOH, similarly to hypertension, cause
WMH? So far, only 3 studies looked into the association
between cognitive impairment, nOH, and WMH in patients
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with PD.16–18 The results were inconsistent, but nOH appeared
to be associated with WMH and worse cognition. In this issue of
Movement Disorders Clinical Practice, Dadar and colleagues look at
the relationship between symptoms of autonomic dysfunction
(Scales for Outcomes in Parkinson’s Disease–Autonomic Dys-
function) and WMH at the time of diagnosis in patients with PD
and controls and their impact on future (~4 years) cognitive
decline as measured by the Montreal Cognitive Assessment
score.19 They found that the orthostatic diastolic BP drop—but
not the systolic drop—at baseline was associated with higher rates
of cognitive decline, but only when the WMH burden at base-
line was taken into consideration.

Could nOH alone be the cause of WMH and cognitive
impairment in the synucleinopathies? Difficult to know because
most studies analyzing the relationship between nOH, WMH,
and cognition did not correct their results for the presence of
supine hypertension, which occurs in ~50% of patients with PD,
even when not receiving antihypotensive drugs20,21; and the
more supine hypertension, the more nOH. Thus, it is unclear
whether the findings are meaningful because nOH could be just
a surrogate marker of supine hypertension.

Shedding some light on this question, we recently found that,
in patients with PD and other synucleinopathies (multiple system
atrophy, dementia with Lewy bodies, and pure autonomic fail-
ure), supine hypertension, particularly the average nocturnal BP
but also the in-office supine BP, was the best indicator of target
organ damage and was independently associated with a higher
burden of WMH, along with worse renal failure and higher
prevalence of left ventricular hypertrophy.22 Similarly, in the
general population, reverse dipping (ie, nocturnal hypertension)

is strongly associated with a higher burden of cerebral small vessel
disease and cognitive impairment.23 A prospective follow-up of
these patients showed that supine hypertension was indepen-
dently associated with higher mortality when compared with
those with nOH but without supine hypertension.22 As it is the
case in AD, it is likely that the combination of brain small vessel
disease and abnormal protein accumulation (in this case, α-syn-
uclein) contributes to neurodegeneration and death in patients
with synucleinopathies (Fig. 1).

Most pertinent to patients with synucleinopathies, recent stud-
ies in hypertensive subjects indicate that the BP variability is a
better predictor of target organ damage, including brain WMH,
than the absolute BP values. Therefore, OH may contribute to
target organ damage by markedly increasing BP variability. This
is supported by studies showing that increased BP variability is a
stronger predictor of cerebrovascular events, cognitive decline,
and mortality than average BP.24–26 Thus, treating BP variability,
rather than absolute BP, may offer the best chance to reduce car-
diovascular risk.27

Prospective observational studies in patients with PD and other
synucleinopathies to monitor daytime (standing and supine) and
nocturnal BP are underway that should help define outcomes and
therapeutic strategies. We need to determine the minimal BP
values that are sufficient to maintain adequate organ perfusion in
the standing position and the tolerable levels of high BP while
supine. The stakes are high as cerebral small vessel disease is
responsible for significant morbidity and mortality in patients with
neurodegenerative disorders. Until disease-modifying drugs are
available, treating high and/or variable BP may be our best chance
to reduce morbidity and mortality.

FIG 1. Labile BP, cerebral small vessel disease, and neurodegeneration. Mounting evidence suggest that high and abnormally labile BP
causes cerebral small vessel disease with resulting ischemia and activation of neuroinflammatory mechanisms that contribute to the
accumulation and spread of misfolded proteins (tau, β-amyloid, α-synuclein), accelerating neuronal loss and cognitive decline in
Alzheimer’s disease and in the synucleinopathies (Parkinson’s disease, dementia with Lewy bodies, multiple system atrophy, pure
autonomic failure). BP, blood pressure; CNS, central nervous system.
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