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The problem of intra-operative hypotension

Intra-operative
hypotension (IOH)

isa common and
frequent occurrence
in patients undergoing
general anesthesia for
non-cardiac surgery.

A 2014 study of almost 17,000
anesthetic records revealed
that 26% of the surgical patients
involved had a peri-operative
systolic blood pressure of

<80 mmHg for >5 minutes'.

Intra-operative hypotension
has long been associated

with post-operative mortality?.
Acute kidney injury (AKI) and
myocardial injury (Ml) has been
conclusively demonstrated

as adverse outcomes
associated with intra-operative
hypotension®*4s, Even brief
periods of hypotension may be
harmful to patients®. Of concern
is the fact that the threshold for
harm may reside below blood
pressure levels that are currently
accepted as standard of care’.

Even brief periods
of hypotension
may be harmful
to patients

In a study of 104,000 non-
cardiac surgery patients,
30-day mortality was strongly
related to time-weighted
average intra-operative MAPS,

The threshold for myocardial
injury isa MAP <65 mmHag.
The threshold for renal injury
may be higher, possibly nearer
75 mmHg. A few minutes of a
MAP <55 mmHg is associated
with AKI and Ml and has been
demonstrated to increase
markedly with prolonged
intra-operative hypotension®.

AKI and Ml increase
markedly with
prolonged intra-
operative hypotension

It was found that in a
retrospective study of 42,000
cases of non-cardiac surgery,
5% of patients developed post-
operative acute kidney injury.
It has also been found that
acute kidney injury occurs

in 10.9-16.4% of patients
undergoing major abdominal
surgery and found that

this is associated with a
12.6-fold increase in the

risk of death'™.
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Benefits of preventing intra-
operative hypotension

The prevention of IOH

by tailoring management
of blood pressure to
individual patient
physiology, may improve
post-operative outcomes.

In a randomized clinical trial

of patients undergoing major

abdominal surgery, those

in the individualized blood
pressure management arm
demonstrated significantly
lower rates of post-operative
organ dysfunction than
those managed with
standard practice (38.1%

vs. 51.7% respectively)".

Individualized

blood pressure
management
equates to lower rates
of postoperative
organ dysfunction

Intra-operative hypotension,
if not optimally controlled,
may contribute to poor
outcomes, even death in
post-operative high-risk
patients. Even short periods
of hypotension can increase
the risk of organ injury®.



Cumulative total time
of IOH matters...

MAP below 60-70 mmHg
among adults is associated
with increased risk of acute
kidney injury (AKI), myocardial
injury (Ml), and mortality,

and the risk is a function of
both hypotension severity
and duration®.

Patients are at increased
risk of AKI when their
cumulative time below

a MAP of 65 mmHg reaches
or exceeds 13 minutes'®.

“There does
not appear to
be any safe
duration of a
MAP less than
55 mmHg”

Walsh, 2013°.

- When patients fall even
further below this threshold
(for example, MAP below
55 mmHg), even short
durations are associated with
increased risk of AKI. A MAP
of 50 mmHg can significantly
increase the risk of AKl and
Ml even after just 1 minute'®.

Assist - HDA-OR2™
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Cumulative total time
of IOH matters... (continued)

In 2020, the Anesthesia
Quality Institute (AQI)
published a quality
metric for hypotension®,
This measure (IIM025:
ePreop 31) evaluates the
proportion of cases in
which the patient's MAP
is below 65 mmHg for
15 minutes or more,
cumulatively over the
course of the surgery.

Hypotension Decision Assist - HDA-OR2™

Evidence of the harmful effects continues
to grow. Intra-operative hypotension

‘is common and associated with
increased 30-day major adverse cardiac

or cerebrovascular events. .. The potentially

avoidable nature of the hazard, and the
extent of the exposed population, makes
nypotension in the operating room a
serious public health issue that should
not be ignored for any age group”

Cregory et al 2021%.

And is associated with increased health
resource usage (HRU) and cost,

“We report a significant association

of perioperative hypotension with an
increase in HRU, including additional
LOS and readmissions, both important
contributors to overall medical costs”

Stapelfeldt et al 20217,




The Hypotension Decision
Assist - HDA-OR2™ solution

Hypotension Decision
Assist HDA-OR2™ has
been designed with and
for anesthesiologists -

to assist anesthesia
healthcare professionals
manage blood pressure,
hemodynamic stability and
the cardiovascular system
during surgery where an
arterial line is present and
arterial pressure is being
continuously monitored.

There are no additional
disposable or re-usable
sensor costs when
using HDA-OR2™.

HDA-OR2™ provides an
intuitive visualization via a
single at-a-glance screen.
You just connect HDA-OR2™

to your existing multiparameter

patient monitor, with no
additional calibration
required and are ready
to use HDA-OR2™,

Now with Hypotension
Case Review - HCR™,
HDA-OR2™ gives you an
end of surgery complete
case summary that visualizes
hypotensive episodes and
cardiovascular parameters
over the entire operation.

It includes key metrics such
as cumulative time MAP
<65 mmHg.

HDA-OR2™ is supplied
pre-installed on a lightweight
medical grade 10" tablet
computer with a low glare,
wide angle, crisp high-definition
display. This enables rapid

/N
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at-a-glance awareness of
hypotension and its depth
and duration through novel
accumulator displays.

HDA-OR2™ can be installed
on existing pole or VESA
mounts in order to consume
minimal or no additional
footprint in the OR.

HDA-OR2™ can be connected
to your hospital network by
Wi-Fi or Ethernet connection,
enabling remote software
updates, cloud data storage,
and HDA Analytics and
Reporting - HDA-AR™,
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HDA-AR™
secure cloud
based Analytics
and Reporting

HDA-AR™ is a secure cloud
based app that provides
access to all the data collected
by all HDA-OR2s installed at
your facility.

HDA-AR™ allows you to see
how IOH rates are changing
over time, see how IOH rates
vary by type of surgery, patient
age, and other demographic
parameters, and to zoom in
and view all the detailed high-
resolution data HDA-OR2™
generates from every surgery
it is used on when required.

Hypotension Decision Assist - HDA-OR2™

HDA-OR2™

« Analyzes continuous
high-fidelity arterial blood
pressure waveform data
from the existing standard
multiparameter patient
monitor that is utilizing an
existing standard arterial line
and transducer.

- Cumulative totals of IOH
given to inform not only
length but depth of IOH
experienced during the
surgical procedure

- Provides at-a-glance
time- critical information
of current and emerging
cardiovascular situations.

- Enables post-surgery
HCR™ for full case
visualization at-a-glance

- Networked data export
capabilities for further

statistical analysis and review.

« Uses proprietary patent
pending Blood Pressure
and Cardiac output Insight
(BCI)™ algorithms to provide

insight into the determinants

of cardiovascular function
(e.g. CO and SVR).

No additional costly medical
disposables, reusable sensors
or calibration is required
keeping ongoing Total Cost
of Ownership (TCO) low.

Simple to install -
interfaces easily with
existing patient monitors

Very intuitive to use, as
developed together with
anesthesiologists and
extensively tested.

Fits in with current
clinical workflow.

Delivered installed on

a medical grade high
resolution, compact and
lightweight touchscreen
tablet with required patient
monitor interface cable.



Expected benefits of HDA-OR2™

Help anesthesiologists

to better manage

blood pressure and the
cardiovascular system
including the detection
and control of IOH
episodes and cumulative
IOH during surgery within
user defined limits.

Contribute to reducing
hospital resource usage
and costs: an independent
study by Keuffel et al (2019)
showed that controlling
IOH more effectively

could save between
$119-$458 per non-

cardiac surgical patient™.
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Trend Data (last 5 minutes)

Cumulative BP{}

65 - 85 mmHg (Current Target) ‘

current. | : ‘
- el 60.3 mins

e
. mins.

< 55 mmHg
4.1 mins

BP 136

89
Change over ( ) 60

last 5 mins
CO HR SWR

Hypotension Decision Assist - HDA-OR2™




Ca se ReVieW Start Time: 20:27  End Time: 06:09  Duration: 9h 41m

Surgery date: 01 Jan 2021
Surgery type: Neuro

Session number; ov9jp-1nim2-98fv2
Age: 75-79 Height: 150cm Weight: 150kg
MAP Duration Episodes (>1m
<75 3h 13m 13
<65 25m 5
<55 Om 0

MAP Duration

In target 81% (5h Om)
Above target 13% (47m)

Under target 7% (25m)
O Treatment
121:14 # Adrenaline
2 21:51 ~ Adrenaline
32212 # Adrenaline
4 00:40 T Noradrenaline
50343 ¢ Noradrenaline
60349 T Ephedrine
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Who we are

Directed Systems is a fast- For further information
moving medical software
and data analytics company
pbased in Cambridge, UK
and Austin, USA. Our target
customers for HDA are the
anesthesiologists and hospitals Tel:1-855-912-0663
who are concerned about the

Email: info@directedsystems.com
Website: www.directedsystems.com

Customer Support & Sales:

incidence and cost of post- UK address:

operative complications of 47-51 Norfolk Street,
intra-operative hypotension. Cambridge, CB12LD

We develop software that

incorporates smart proprietary US address:

algorithms to analyze, visualize, Texas Health Colab,
predict and interpret real-time 1601 Trinity Street Bldg B,
physiological signals. Austin, TX78712

Hypotension Decision Assist
(HDA)® is a registered trademark
of Directed Systems Ltd
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