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sing plasma viscosity to
diagnose dementia and
Alzheimer's disease

by various factors, including (but not
limited to) advanced age, genetic
predisposition, cardiovascular illness,
cerebrovascular diseases, hypertension,
diabetes, and traumatic brain injury. It
can manifest through various symptoms,
encompassing memory loss, impaired
thinking speed, diminished mental
cause of dementia, accounting for about  sharpness, communication difficulties,
20% of cases, is vascular dementia in impaired judgement, fluctuating mood,
which the blood supply to the brain is and challenges in performing daily
impaired.? Differential diagnosis of the activities.

subtypes can be difficult due to the
overlapping of some symptoms. Other
subtypes include Lewy body dementia,
frontotemporal dementia, and mixed
dementia.’ Dementia can be influenced

David Norcliffe and David Manuel examine the role that
plasma viscosity could play in the future diagnosis of

vascular dementia and Alzheimer’s disease.

Dementia is a general term describing
a neurodegenerative disorder with a
cognitive decline. The disorder can
manifest in various ways and produce
distinct symptoms, depending on the
specific regions of the brain that have
been affected. Alzheimer’s disease
accounts for 60-70% of total cases of
dementia.! The second most common
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A PET scan or lumbar puncture are the ‘gold standard’ diagnostic methods to confirm Alzheimer's, but

only 2% of dementia patients undergo these currently.

indicate that caregivers of individuals with
dementia face the highest rates of anxiety
and depression.” Determining Alzheimer’s
and vascular dementia disorders at an
early stage significantly decreases the
likelihood of caregivers developing
anxiety and depression.

The incidence of dementia reveals
alarming statistics. It is the seventh
leading cause of death in the world,? with
ten million new cases reported worldwide
every year. In 2017 there were 55 million
people living with the condition.” It
has been estimated that by 2050 the
number of cases of people living with
dementia will be 150 million.’® In 2019,
the estimated number of individuals aged
65 years and older living with dementia
in the UK was approximately 885,000.
However, it is projected that by the year
2040, this figure will rise significantly to
almost 1.6 million due to continuous
increase in life expectancy."

To receive a diagnosis, an individual
must be in the initial phase of
Alzheimer’s and must have undergone
a positron emission tomography (PET)
scan or lumbar puncture to confirm the
presence of high amyloid protein levels
in the brain. Alzheimer’s Research UK
reports that a mere 2% of dementia
patients currently undergo these ‘gold
standard’ diagnostic methods. This really
is a frightening situation. The costly
PET scan, the highly invasive lumbar
puncture, and the extensive waiting list
for these procedures may considerably
delay the diagnosis.

A simple, readily available, easy to
obtain and inexpensive plasma viscosity
test will provide reliable data that can
serve as a crucial contribution for vascular
dementia and Alzheimer's diagnosis.

However, currently just less than two-
thirds of individuals affected by dementia
receive any form of diagnosis. There
are many factors that can lead to delay
but there is optimism that a blood test
capable of detecting amyloid protein
levels may become accessible sometime
in the future.

A study of plasma viscosity in
dementia

The viscosity of plasma is determined by
the concentration of the large asymmetric
molecules such as fibrinogen.'? An
increase in fibrinogen and changes in
other acute-phase reactants increases the
viscosity of the plasma.’

The relationship between dementia
and blood flow (haemorheology) has
been studied. In a 2013 paper by Aras
et al.' the authors found that plasma
viscosity was considerably raised in
patients with dementia compared with
the age-matched non-dementia control
group. Furthermore, they found that
plasma viscosity was also significantly
increased in patients with vascular
dementia compared to those with
Alzheimer's disease. Therefore, from
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this study it may be concluded that not
only could PV be used as an important
biomarker in suspected dementia but

can also be a significant marker in the
differential diagnosis between Alzheimer’s
and vascular dementia.

A further study by van Oijen et al."”®
found that fibrinogen was significantly
increased in patients with dementia. This
will be indicated by a detectable increase
in the plasma viscosity and also that...
"high levels of C- reactive protein (CRP)
were not associated with an increased
risk of dementia”. Similarly in a paper by
Marioni et al.'® the authors found that:
“Elevated plasma viscosity predicted
poorer subsequent cognitive ability
and were associated with age-related
cognitive decline in several domains
including general ability.”

Is it Alzheimer’s or vascular
dementia?

Initial studies have been undertaken
to determine whether it is possible to
differentiate between Alzheimer’s and
vascular dementia rapidly by using an
approved, readily available, and cost-
effective test.

There are clear indications that the
plasma viscosity test could be the golden
key to clearly define the difference
between Alzheimer’s and vascular
dementia. It is recognised that further
investigation should be carried out
to provide additional support for the
hypothesis.

It will be a game changer when we
can confidently distinguish the difference
in the plasma viscosity ranges between
potentially treatable Alzheimer's and
incurable vascular dementia.

Comparison of the simple numerical
results reported by the plasma viscosity
test will better determine treatment
pathways and therefore subsequently
improve patient outcome.

Measurement of plasma
viscosity

Plasma viscosity (PV) is renowned as

a quick, inexpensive, non-specific
test, but also capable of being a more

There are clear indications that the plasma viscosity
test could be the golden key to clearly define

the difference between Alzheimer’s and vascular
dementia. It is recognised that further investigation
should be carried out to provide additional support

for the hypothesis
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accurate and useful screening test. The
viscosity of plasma is determined by
the concentration and size of proteins
in the blood which increases as part of
the body’s normal response to infection,
inflammation, and due to the effects of
traumatic injury.”” For a patient aged over
three years returning a PV tested at 37°C
but reported at room temperature, 25°C
will give a range of 1.50-1.72 mPa-s or
reported at 37°C will give a range of 1.12-
1.27 mPa-s."®

Plasma viscosity is widely used by
scientists and clinicians in diagnosing and
monitoring a host of clinical conditions,
most commonly:"’
B Polymyalgia rheumatica
B Rheumatoid arthritis
B Temporal arteritis
B Hyperviscosity syndrome
H COVID-19
B Multiple myeloma
B Waldenstréom’s macroglobulinaemia
M Cardiovascular disease
B Diabetes
B Vascular dementia and Alzheimer's.

Based on scientific studies, the plasma
viscosity test is a robust and reliable
tool that provides valuable insight into
a patient’s health, particularly in relation
to inflammatory and haematological
conditions." Its advantages in terms of
stability, direct measurement, and minimal
external factor interference make it a
superior choice in detection of elevated
proteins and also abnormal paraproteins
in many clinical scenarios. Therefore,
PV test is far more valid, accurate and
sensitive than erythrocyte sedimentation
rate (ESR) and C-reactive protein (CRP)
tests.

Summary

Plasma viscosity test results are reliable,
repeatable and reproducible. The
benefits and rewards of PV testing are
substantial, not only for our doctors and
clinical services but for a patient’s clinical
outcome.

Plasma viscosity can add useful
information in the diagnosis and
treatment of various disorders. Therefore,
plasma viscosity testing should be
exploited and utilised more frequently in
clinical medicine. P
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