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202~

Apply hemodynamic support, the hemodynamic support
comprising providing a first pumping rate during a plurality
of beats of the heart, each beat including a systolic rise, a

dicrotic notch, and a diastolic fall that occurs after the
dicrotic notch

204~
Detect a first aortic pressure measurement at a first time
and a second aortic pressure measurement at a second
time, wherein the first time and the second time occur
during the diastolic fall of a specific beat of the plurality
of beats

206~ Y

Determine a first rate of blood flow pumped by the
intravascular blood pump at the first time and a second
rate of blood flow pumped by the intravascular blood pump
at the second time

208~ Y
Determine cardiac output during the specific beat
based on the first aortic pressure measurement, the second
aortic pressure measurement, the first rate of blood flow,
and the second rate of blood flow.

FIG. 2
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_ Pressure
Pat|ent Se nsor
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FIG. 4



517
WO 2019/246305 PCT/US2019/038049

[6)]
o
[e]

|

502~

Monitor a Hemodynamic Parameter During Operation
of a Heart Pump at a First Pump Speed

504\ v

Identify a Diastolic Period of a Heartbeat Cycle, Based
on a Shape of the Hemodynamic Parameter Over Time

506\ v

Establish a Time-variant Relationship Between Aortic
Pressure and Blood Flow During the Diastolic Period

508~ :

Calculate, Based on the Time-variant Relationship Between]
Aortic Pressure and Blood Flow During the Diastolic Period,
Total Volume of Blood Pumped per Heartbeat, Which is
Representative of Cardiac Performance

FIG. 5
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602~

Hemodynamic support is applied to a heart at a first pumping rate over a
plurality of heartbeats of the heart

604~ y

A plurality of aortic pressure measurements are detected during the
diastolic fall during a specific beat of the plurality of beats

606~ v

A first of the plurality of aortic pressure measurements is compared to a
second of the plurality of aortic pressure measurements in a time
dependent non-linear model of the vascular system to determine

resistance and compliance of the aorta

608~ \i

Cardiac output during the specific beat is determined as a function
of the determined resistance and compliance of the aorta

FIG. 6
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