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Tech that measures established quantified clinical variables
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Fig. 1 Digital biomarker products. Five products, all detecting a similar digital endpoint, are constructed with differing, modular approaches.
In the ﬁrst column are ﬁve products to detect atrial ﬁbrillation: AliveCor, CardioGram, Apple Watch plus ECG App, Fitbit,
andetXiaomi.
Across the
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top, are major software modules comprising the product, from the operating system on the left to the user interface on the right. Some
modules are created by the product manufacturer and others by a third party. If the listed organization manufacturers the component, the
moduleand
is represented
green.
If instead
it is created
by a different
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14. party, the color is gray. These differently composed products require
different strategies for veriﬁcation, validation, and likely also regulatory clearance. Figures are reused with permission from the copyright
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What about cases where clinical assessments are not easy to quantify?
III. Motor Examination

22. Rigidity (Judged on passive movement of major joints

18. Speech
0 = Normal.
1 = Slight loss of expression, diction and/or volume.
2 = Monotone, slurred but understandable; moderately
impaired.
3 = Marked impairment, difficult to understand.
4 = Unintelligible.
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19. Facial Expression

with patient relaxed in sitting position. Cogwheeling to
be ignored.)
0 = Absent.
1 = Slight or detectable only when activated
by mirror
or
TO RESTLESS
LEG SYNDROME
other movements.
2 = Mild to moderate.
3 = Marked, but full range of motion easily achieved.
4 = Severe, range of motion achieved with difficulty.
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0 = Normal.
1 = Minimal hypomimia, could be normal “Poker Face.”
2 = Slight but definitely abnormal diminution of facial
expression
Thank
you very much.
3 = Moderate
hypomimia; lips parted some of the time.
4 = free
Masked
fixed
severecode
or complete
loss of
Feel
to billor
your
timefacies
underwith
a spasticity
#8302.
facial expression; lips parted 1/4 inch or more.
Also, the billing code for the entire PSS project is 8305.
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23. Finger Taps (Patient taps thumb with index finger in
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rapid succession.)
0 = Normal.
1 = Mild slowing and/or reduction in amplitude.
2 = Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.
dyskinesia
3 = Severely impaired.
Frequent hesitation in initiating
movements or arrests in ongoing movement.
TO DYSKINESIA MANAGEMENT
4 = Can barely perform the task.

20. Tremor at Rest (head, upper and lower extremities)
0 = Absent.

24. Hand Movements (Patient opens and closes hands
We need to get a graphic going for the online
1 = Slight and infrequently present.
version of the Dyskinesia monograph.
in rapid succesion.)
2 = Mild
inversions.
amplitude
persistent.
Or moderate
Let’s
try two
One and
that says
“Dyskinesia”
and one thatinsays “Dyskinesia Workbook,”
0 = Normal.
bothamplitude,
ala the
but only intermittently present.
1 = Mild slowing and/or reduction in amplitude.
PD Workbook. The tag line should read
3 = Moderate in amplitude and present most of the time.
TO DYSKINESIA MANAGEMENT IN PD

dyskinesia

The
Guide
to Management
of Dyskinesia
in PD
4 = Clinicians’
Marked in
amplitude
and present
most of
the time.
Billing code for Dyskinesia is #8304.

21. Action or Postural Tremor of Hands
0 = Absent.
1 = Slight; present with action.
2 = Moderate in amplitude, present with action.
3 = Moderate in amplitude with posture holding as well
as action.
4 = Marked in amplitude; interferes with feeding.

2 = Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.
3 = Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.
4 = Can barely perform the task.
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25. Rapid Alternating Movements of Hands
(Pronation-supination movements of hands, vertically
TO POST-STROKE SPASTICITY MANAGEMENT
and horizontally, with as large an amplitude as possible,
both hands simultaneously.)
0 = Normal.
1 = Mild slowing and/or reduction in amplitude.
2 = Moderately impaired. Definite and early fatiguing.
May have occasional arrests in movement.
3 = Severely impaired. Frequent hesitation in initiating
movements or arrests in ongoing movement.
4 = Can barely perform the task.

TO POST-STROKE SPASTICITY MANAGEMENT
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Dexterity

Daily evaluation of L-DOPA effects on finger tapping

Days

Individualized recommendations for patients – clinical monitoring by doctors – public health policy
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Truthiness is what you want the facts to be as opposed
to what the facts are. What feels like the right answer as
opposed to what reality will support.
Stephen Colbert

Show Don’t Tell
Transparency. Reproducibility. Replication.

