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(Advance Hemodynamic monitor)

nszasaniglgay Mg wfunansrmaranfnislue Geulai Auasansin (Hemodynamic
Parameter)
1. Amudnmnesialy
1.1 wihaeuannauuLaed wianszuLdues (Touch Screen) Sanaliddesnd 12 5 uasdl
Amazidaalunsugnnalaiiasnd 1024x768 Pixels (8.1 14.4)
1.2 @unsauansuasmtiaelddeiiiuechaten de
121 gUuuunsaw (Graphical Trend Screen) (a.1 11.5)
122 guuumsng (Tabular Trend Screen) (8.1 u.5)
123 gluuunsuazm99sauiy (Graphical Tabular Trend Split Screen) (8.1 14.5)

124 7 uuuvedssy (Animated Physiology Screen) (8.1 W.5)

ke

1.2.5  guuuuminila (Cockpit Screen) (8.1 14.5) _ A

1.3 awnsaiuuaAnisGaniden (Alam limits) Ie (8.1 w.14)

1.4 ﬁ?:uuﬂﬁu“ﬁnwﬁl‘*ﬁ’mu@ﬂwLtwéumﬂuﬂ@ﬁgﬂu (8.1 u4)

1.5 Miunszualidn 220 laavi 50 B (8.1 w.4)

1.6 #111909895UsTLUA a8 e LL@:L%NTM%’@QQ HY1 USB Port uae Wireless atfiaiivin
WiaANdN (8.1 1.4)

1.7 Suummeidrseslufaaia lithium Iron Phosphate WTeifituiin wiesndn (8.1 1.4)

1.8 mm@mﬁm’ffagmmzﬁanQ%@HaluLﬂ?;@atl”@ﬁJwﬁ’ﬁﬁ@,azﬁm 72 daluaidedindn (8.1 w6)

1.9 anansnidenuana iU Index Lax Non-indexed mode (8.1 1.7,8,14)
SiWarf Intervention Event uazATuInANsRsasazdasna e fidusla ua
813057 T0A Intervention v 4wl

1.9.1  Fluid Challenge (8.1 1.9)

Ey’fﬁﬂﬂ@ ’ﬂﬁ"‘h
.w‘él{% ;\‘

(D lv D

mm@ s ‘P'

TERYTY nmnm Talladus (Jszmalng) $180
191 evmsdauneandng §u 15 Hoa C oudan wedan WAL19FN ASINW 10500
3. 0 2494 8080 Fax. 0 2494 8000

1.9.2 Passive Leg Raise (2.1 14.9)

1.9.3 Trendelenburg (8.1 1.9)




1.9.4  Drug Intervention (9.1 14.9)

1.10 1ﬁ§UﬂW?§U?®QN’IME§WN US-FDA (8.2 14.1-14)

2. ANANWENINNATA
2.1 smmmﬂmmu@ﬂmmmenumﬂ AmANINzANTastan 1A Ae

2.1.1 funsal FloTrac Sensor (8.1 1.3)
MEAZIBE Lﬂwnquﬂﬂmmmlﬁmmm@mfa@nmnmhtmummu@wummmnmﬂm
ARALAY

2.1.2 ‘IgﬂfqﬂnmfForesight Cerebral Oximetry (a.1 14.3,10)
MUAZIREA ; mmmim!?‘mmmw%uﬁwm@@ﬂ?ﬁL@uhmum u’?"'a'af:”ﬁq"mu@w]
18959m8 Tneldnaasun i wanieuAnud Near infrared (NIRS) Tmes

mmmﬂaﬂﬂﬂammlmfamqu@ﬂ 5 Ba9ARL (5 wavelength)

2.2 snunsauanssine Idifuatnaon sl

2.2.1 Cardiac Output (CO) (9.1 1.11)

2.2.2 Stroke Volume (SV) (8.1 w.11)

2.2.3 Stoke Volume Variation (SVV) (8.1 14.1 1)

2.2.4 Pulse Pressure Variation (PPV) (8.1 4.13) T il

2.2.5 Systemic Vascular Resistance (SVR) (a.1 14.11) SRR .

2.2.6 Oxygen Delivery (DO2) (a.1 14.13)

2.2.7 Oxygen Consumption (VO2) (.1 14.13)

2.2.8 Mean Arterial Pressure (MAP) (4.1 14.13)

2.2.9 Systolic Pressure (Sys) (.1 14.13)

2.2.10 Diastolic Pressure (Dia) (.1 1.13)

2.2.11 Tissue Oxygenation Saturation (St02) (8.1 wW.11)

3. ansnidsynaunisldau

3.1 Battery pack AU 1 10 (8.1 14.15)
3.2 Tissue Oximetry Module UM 1 1A (2.1 14.18)
3.3 Tissue Oximetry Module (Smart Cable) AU 1 10 (8.1 14.18)

V3tin Lamwma T lased el (szindlng) s
191 oxmsdtannesiwdnd u 15 1o C auuday wvdaY (waesn ATAUNYIT 10500
3. 0 2494 8080 Fax. 0 2494 8000
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3.4 Pressure Smart Cable MU 2 90 (8.1 11.18)
3.5 Pressure Out Cable M 1 18 (8.1 1.16)
3.6 Power cord M 1 90 (8.1 1.15)
3.7 Roll Stand A1 A (8.1 14.16)
3.8 gilanaldnmineusznimdangw Btz 190 (8.1 1.17)
Faulaane

4.1 fullsziudaresuarginsal Wuszazioan 2 1

4.2 1hgeineuazasadaiasesnT 6 e Iaedransgiduamynaanssuzaiinlsz iy

N9, 0 2494 8080 Fax. 0 2494 8000




Changing
the pace of
hemodynamics

Smart. Innovation.
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The monitoring
platform of the future.
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Compatibility for mcllwduahzed
patient management.

Acumen IQ sensor

Part of the Acumen decision support
suite, the Acumen Hypotension Prediction
Index software is unlocked with the
Acumen 1Q sensor,

§

£ 3

§ ®

FloTrac sensor 2.1.1

Delivers advanced pressure and flow
hemodynamic parameters for managing
perfusion. Offers continuous insight to
determine patient’s hemodynamic status.
Seamlessly connects to any existing
arterial catheter.

ForeSight Elite tissue o
ForeSight Elite sensor deliver accurate
performance and precision in tissue oximetry,
Reliable, real-time monitoring of surgical
patients provides decision support for
detecting and managing hypoxic

events as soon as they occur.

Swan-Ganz pulmonary artery catheter
Gives you the clarity of a comprehensive
hemodynamic profile delivered by a
single catheter. It allows you to continually
assess flow, pressure and oxygen delivery
and consumption, to assist your early

evaluation in your critically complex patients.

: :etrysystem 2.1.2
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HemoSphere advanced monitor

Model Description

HEMBAT10 HemoSphere batte[y pack

HEMEXPM10 HemoSphere expansion module

HEMLTECHM10 HerﬁgSphe}'e}L ch expansion module
HEMRLSTD1000 HemoSphere advanced monitor roll stand
- HEMKITBASE2 Her‘nQSPhere‘advénced monitoring system

(basekit) G

HEMKITSG2 HemoSphere advanced monitor with HemoSphere
Swan-Ganz module

HEMKITOX2 HemoSphere advanced monitor with HemoSphere
oximetry cable

HEMKITSGOX2 HemaSphere advanced monitoring platform
with advanced monitor, HemoSphere Swan-Ganz
module and HemoSphere oximetry cable

Specifications

Weight - 101b (4.5kg)

Dimensions Height M7in (29;1 mm)
Width 124 n (315 mm)
Depth 5.56in (141 mm)

Footprint Width 10.6in (269 mm)

: Depth ] 5 4.8 in (122 mm) 3

Display Active area 121 in (307 mm)

Resolution 1024 x 768 LCD
' Windows? émbedded

100-240VAC, 50/60 Hz

Rated input

1.5t0 2.0 amps

Input/Output

Touchscreen
RS-232 serial port
(1

ch:

Edwards proprietary protocol:
maximum data rate = 57.6 kilo baud

us e

RJ-45 Ethernet One

port
HDMI port One
Wireless Connection to Wi-Fi networks that are compliant to

communication  802.11b/g/n, minimum

Hospital Health Level 7 ‘HL?)v Integration services are
infarmation subjectto local availability.

system

connectivity

Selectable full-scale: 0 to 1V, 0 to SV. 0 to 10V: > 100
kU(rotate symbol) input impedance; 1/8 in. stereo
jack; bandwidth =5 Hz; resolution: 12 bits+ 1 LSB

Analog inputs

of full scale
DPT pressure DPT pressure out
output(1)
ECG monitor Inputvoltage range + 10V full scale; channel

input bandwidth = 0.35 to 40 Hz; resolution = + 1 BPM:;
range = 30 to 200 BPM; ¥ in.stereo jack; analog cable

bONAIT 1 WU 4

HemoSphere/Swan-Ganz monitoring

Model Description

HEMSGMIO  Hemasphe

70CC2 Patient CCO cable

29, ;

93522 ‘ ;n-line temperature probe (CO-SET + closed
Injectate delivery system)

9850A Bathtemperaturelnje ate probe i

Specifications

Weight 101b(0.45kg)

Dimensions Height - 1.36in (3.45 cm)

Width-3.53in(8.96 cm)
Depth-5.36in(13.6 cm)

HemoSpherefoximetry monitoring
Model
HEMOXSC100

»

Description

HemoSphere oximetry cable
Edwards oximetry catheter
Specifications
Weight

Dimensions

101b(045kg).
Length-9.6 ft. (2.0 m)

HemoSphere battery pack

Specifications

Weight 0.91b(0.4kg)

Dimensions Height - 1.38 in (35 mm)
Width -3.15in (80 mm)
Depth-5.01n (126 mmy

e (LIFEPO; (ithidm ronpho

Accessories required for monitoring parameters
Monitored and calculated parameters

Required accessory CO  EDV. RVEF SVR iCO. sV
Patient CCOcable . . . . . .
ECG cable o ied LR Bl e
Analog pressure input cable .

Injectate tem perature probe : Cdesa e
Swan-Ganzthermodilution .

catheters

Swan-Ganz CCO and e . . .
CCOmbo catheters i

Swan-GanzCCOmboV -~~~ o . . . .
catheters it i

CAUTION: Federal (USA) law restricts this device to sale by or on the order of a physician. Seeinstructions for use

for full prescribing Information.

Edwards, Edwards Lifesciences, the stylized £ logo, CCOmbo, CCOmbo V, HemoSphere, Swan-Gang, Vigilance, and
Vigilance Il are trademarks of Edwards Lifesciences Corporation. All other trademarks are the property of their

respective owners.

© 2017 Edwards Lifesciences Corporation. All rights reserved. PP--US-2091 v1.0
Edwards Lifesciences « One Edwards Way, Irvine CA 92614 USA « edwards.com
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Complete your view.

Arange of clinical-support screen choices provides a new level of visual
clinical support and clarity, facilitating decision making during rapidly
changing situations.

Graphical Trend 1.2.1 Tabular 1.2.2
Allows you to select, place and track Displays selected physiologic properties,
interventions over time while providing and their history, in tabular form,

key trending data. Percent change
displays current status and history of
monitored parameters.

Graphical Tabular Trend 1.2.3 Cockpit 12 5
Useful for viewing both graphical and Combines large, easy-to-read numbers
tabular format parameters on one screen. with specific color target ranges,

parameters and alarms to clearly indicate
patient status and monitoring needs.

e L

o VR P
Physio-Relationship Animated Physiology 1.2.4
Depicts the balance between oxygen Depicts real-time changes occurring
delivery and consumption, helping you to inyour patient by delivering visual and
identify any root causes for irregularities numeric parameters.
and appropriate interventions. T ¢

Automatically updates with real-time
data.

LONAIT 1 WU 5

HemoSphere advanced monitoring
platform is compatible with both
Swan-Ganz pulmonary artery
catheters and Edwards oximetry
central venous catheter,

Swan-Ganz Pulmonary Artery Catheters
With asingle device, clinicians can
continuously assess flow, pressure and
the global indicators of oxygen saturation
(CCO, RVEF, RVEDV, SvO,). By providing

a comprehensive hemodynamic profile,
utilizing continuous data, Swan-Ganz
pulmonary artery catheters accurately
track your patient’s hemodynamic status
to assist your early evaluation of cardiac
performance.

e URR——

Edwards Oximetry Central Venous Catheter

The catheteris a triple lumen central venous
oximetry catheterwith an added capability

for continuously monitoring central venous

oxygen saturation (ScvO,).




HemoSphere Advanced Monitor
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5 Navigating the HemoSphere Advanced Monitor

3 Touch the home icon to retutn to the monitoring screen.

5.5.4 Event Review

1.8

Use Event Review to view patameter-related and system events that occurred during monitoring. This

includes the stact and end time of any

of events and alarm messages ate recorded in order with the most recent event at the top.

1 Touch the settings icon -> Clinical Tools tab ﬂ Clinical Tools

- Event Review icon [@RGH

OR

touching the Event Review shortcut on the information bar E

2 To view system logged events (see table 5-4) select the Events tab. To view system generated
messages, touch the Alarms tab. To scroll up or down on either screen, touch the arrow keys.

3 Touch the home icon to return to the monitoring screen.

The following events are included in the Events tab of the event review log.

Table 5-4 Reviewed events

faults, alerts, physiolbogical alarms, or system messages. Up to 72 houts

Event

When time logged

Arterial Pressure Zeroed

ATruWave pressure transducer is zeroed and the label is ART

Averaging Time — 5 seconds

The COlpressure averaging time changes to 5 seconds

Averaging Time — 20 seconds

The COlpressure averaging time changes to 20 seconds

Averaging Time — 5 minutes

The COlpressure averaging time changes to 5 minutes

BSA Change

The BSA value changes from the previous BSA value (including when BSA
goes to/from blank)

Central Venous Pressure
Zeroed

ATruWave pressure transducer is zeroed and the label is CVP

CO Cable Test Passed

When the Patient CCO Cable Test was performed and passed

CO Monitoring Started

When CO Monitoring is started

CO Monitoring Stopped

When the user or system stops CO monitoring

CVP cleared

The user has cleared the manually entered CVP value

CVP entered <value><units>

A CVP value has been manually entered with the shown value and units

[IA#N]Draw Blood

The Draw option is selected in the In vivo Calibration Draw Screen. This is
logged as an intervention analysis where #N is the enumeration of
interventions for this patient.

FloTrac Sensor Zeroed

The FloTrac or Acumen 1Q sensor is zeroed

FRT Start Baseline

An FRT baseline measurement is started

FRT End Baseline

An FRT baseline measurement is completed with a valid measurement

FRT Cancel Baseline

An FRT baseline measurement is canceled

FRT Unstable Baseline

An FRT baseline measurement is stopped with a valid measurement however
the measurement is unstable

FRT Start Challenge

An FRT challenge measurement is started.

T S 3 o A
Vo
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5 Navigating the HemoSphere Advanced Monitor

modes. For example, while monitoring within FloTtac sensor monitoting mode, HRy
is replaced by PR, PPV and SVV appear (if configured), and EDV and RVEF are not

shown,

5.3.6.1  SVV Slope Indicator

The SVV slope indicatos is a visual representation of the Frank-Starling curve used when
assessing the stroke volume variation (SVV) value. This appears on the physiology screen while
in FloTrac sensor monitoting mode. The color of the lantern changes based upon set target
ranges. An SVV value of 13% is displayed approximately at the inflection point of the cutve. The indicator
is displayed on the physiology and historic physiology screens. ‘

The user has the ability to enable or disable the display of the SVV lantern, parameter value, and the SVV
filtering exceeded indicator from the monitor settings — monitoring screens settings menu. The default
setting is enabled. The system will not show the SVV lantern on the SVV indicator curve when the SVV
filtering exceeded indicator is on.

5.3.7 Cockpit Screen

This monitoring screen, shown in figure 5-13, displays large patameter globes with the values of the
parameter being monitored. Cockpit parameter globes graphically indicate alarm/ target ranges and values,
and utilize needle indicators to show where the cugrent parameter value falls. Similar to standard parameter
tiles, the value within the globe will flash when the parameter is alarming,

964 , 1.9

SVR

dyne-s'an'

SVRI

dyne-s-m¥om®

Figure 5-13 Cockpit monitoring screen

The key parameter globes shown on the cockpit screen display a more complex target and alarm indicator
than the standard parameter tile. The full display range of the parameter is used to create a gauge from the
graphical trends minimum to maximum settings. A needle is used toindicate the current value on the circular
gauge scale. When target ranges are enabled, red (alarm zone), yellow (warning target zone), and green
(acceptable tatget zone) are used to indicate the target and alarm regions within the circulat gauge. When
target ranges are not enabled, the circular gauge area is all gray in color and target or alarm indicators are
removed. The value indicator arrow changes to indicate when the values are out of the gauge scale limits,

85
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HemoSphere Advanced Monitor

5 Navigating the HemoSphere Advanced Monitor

A L A1 O A S SO i

NOTE It is not possible to touch past the most recent data ot before the oldest data. The graph
will scroll only as far as data is available,

9.3.3.2  Intervention Events 1.9
While in the graphical trend screen or other monitoring views that display graphical trend plots such as the
ain monitoting view, selecting the infervention icon provides a menu of intervention types, details

and a notes section.

New Intervention Detad

Figure 5-8 Graphical trend- intervention window
To enter a New Intervention:

1 Select the Intetvention type from the New Intervention menu on left.

2 Select Detail from right menu tab. Unspecified is set as a default.

3 Select the keyboard icon to enter notes (optional).

4 Touch the enter icon o

To enter a previously used Intervention:

1 Select the Intervention from the Recents list tab.

2 To add, edit, or remove a note, touch the keyboard icon .
3 Touch the enter icon 0

79




HemoSphere Advanced Monitor

L@NEIT 1 WU 9

5 Navigating the FlemoSphere Advanced Monitor

Table 5-2 Intervention events

Intervention Indicator Type
Intervention Inotrope
Vasodilator  1.9.4
Vasopressor
{areen) PEEP
Positional ; Passive Leg Raise 1.9.2
Trendelenburg  1.9.3
(purple)
Fluids v Red Blood Cells
Colloid
‘ 1.9.1
(blue) Cr}{stalloid
Fluid Bolus*
Oximetry % In-Vitro Calibration*
Draw Blood*

(red) In-Vivo Calibration*
HGB Update*
Recall Oximetry Data*

Custom v Custom Event

(gray)
*System generated markers

NOTE Interveations initiated through the clinical tools menu, such as oximetry or fluid
responsiveness tests, are system generated and cannot be entered through the intex-
vention analysis menu.

After selection of the intervention type, markers indicating the intexvention are visually displayed on all
graphs. These markers can be selected for more information. Upon touching the marker, an information
balloon will appear. See figure 5-9: "Graphical trend screen - intervention information balloon". The
information balloon displays the specific intervention, date, time, and notes pertaining to the intervention.
Touching the edit button allows the user to edit intervention time, date, and note. Touching the exit button
closes the balloon.

NOTE The intervention information balloon has a 2 minute time out.

Intervention Editing. The time, date, and associated note for each intervention can be edited after initial
entry:

1 Touch the intervention event indicator v associated with the intervention to be edited.
2 Touch the edit icon @ located on the information balloon.

3 To change the time of the selected intervention, touch on Time Adjust, and enter the updated
time on keypad.

4 To change the date, touch on Date Adjust, and enter the updated date on keypad.

80
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Accurate performance and precision
in tissue oximetry

ForeSight Elite sensor technology allows for effective tissue interrogation.

By incorporating 5 wavelengths of near-infrared light to analyze tissue,
ForeSight Elite system provides a broad spectrum of NIRS wavelengths
(685, 730, 770, 810, 870nm). This technology allows for effective tissue
interrogation at points where oxygenated and deoxygenated hemoglobin
are more greatly distinguished for highly accurate performance,

For accurate cerebral tissue oximetry monitoring, it is essential that
near-infrared light penetrates at an appropriate depth.
» ForeSight Elite sensor provides a depth of light penetration
of up to 2.5 cm.
s Studies show that adults often have skin-to-grey matter distances
of greater than 2.0 centimeters?

Tailored to accommodate anatomical differences

ForeSight Elite system algorithm is tailored to the unique optical
properties of cerebral tissue in addition to skeletal muscle sites.

The algorithm features both adult and pediatric modes,
compensates for the effects of melanin, and doesn’t

require a pre-induction baseline.

Appropriate depth penetration for adults over 40kg to the tiniest
neonates and patients in between. ForeSight Elite tissue oximetry
system offers multiple sensor sizes that feature different depths

of light penetration.

Shallow
detector

b

~2.5 cm depth of penetration
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HemoSphere Advanced Monitor

Table D-2 Graphical trend parameter scale defaults

Minimum Maximum

default default Setting
Parameter Units value value increment
SYSpap mmHg 0 55 5
DIAART mmHg 50 110 5
DIApsp mmHg 0 35 5
MAP mmHg 50 130 5
MPAP mmHg 0 45 5
PPV % 0 50 10
PR bpm 40 130 5
dP/dt mmHg/sec 0 2000 100
Eagyn none 0.2 1.5 0.1
HPI none 0 100 10

NOTE The HemoSphere advanced monitor will not accept a setting of an upper scale setting

that is less than the lower scale setting. Nor will it accept a lower scale setting that is
higher than the upper scale setting,

D.3 Parameter Display and Configurable Alarm/Target Ranges

Table D-3 Configurable parameter alarm and display ranges

Configurable
Parameter Units Display Range Range
291 | €O L/min 1.0 to 20.0 1.0 to 20.0
iCO L/min 0.0 to 20.0 0.0 t0 20.0
sCO L/min 1.0t020.0 1.0 to 20.0
Cl L/min/m?2 0.0 t0 20.0 0.0 to 20.0
iCl L/min/m? 0.0 t0 20.0 0.0t0 20.0
sCl Limin/m?2 0.0t020.0 0.0 to 20.0
222 |sv mL/b 0 to 300 0to 300
SV mLb/m? 0 to 200 0to 200
225 | SWR dyne-sfcm’ 0 to 5000 0 to 5000
SVRI dyne-s-m2/cm?® 0 to 9950 0 to 9950
iISVR dyne-s/em® 0 to 5000 0 to 5000
iSVRI dyne-s-m%cm® 0 to 9950 0 to 9950
2.2.3 | sw % 0to 99 0to99
5 5 41 | Oximetry (SevOy/ % 0to 99 0to 99 *’mmrs’ ]
' Sv0,/St0,) g v
EDV mL 0 to 800

e 236
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D Monitor Settings and Defaults

Table D-3 Configurable parameter alarm and display ranges (continued)

Configurable

Parameter Units Display Range Range
sEDV mL 0to 800 0 to 800
EDVI mL/m?2 0 to 400 0 to 400
SEDVI mL/m2 0 to 400 0 to 400
RVEF Y 0to 100 0to 100
sRVEF Y% 0to 100 0to 100
CVP mmHg 0 to 50 0to 50
MAP mmHg 0 to 300 0to 300
MAP (live arterial mmHg -34 to 312 0to 300
waveform display)
MPAP mmHg 0to 99 0to 99
SYSarT mmHg 0 to 300 10 to 300
SYSpap mmHg 0to 99 0to 99
DIAsRT mmHg 0 to 300 10 to 300
DIApap mmHg 0to99 O0to99
PPV % 0to99 0to 99
PR bpm 0to 220 0to 220
HPI none 0to 100 N/AT
dP/dt mmHg/sec 0 to 3000 0 to 3000
Eagyn none 0.0t0 3.0 N/A2
HRavg bpm 0to 220 010 220

"Parameter alarm range for HP! js non-configurable.
2Eady,, fs a non alarming parameter. Range shown here is for display only.
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D.4 Alarm and Target Defaults

Table D-4 Parameter alarm red zone and target defaults

LDNENT 1
l) Monitor Settings and Dcmulls

EW default EW default
lower alarm EW default EW default upper alarm
(red zone) lower target upper target (red zone)
Parameter Units setting setting setting setting
CliCl/sCl LiiAin2 1.0 2.0 4.0 6.0
svi mL/b/m?2 20 30 50 70
SVRI/iSVRI dyne-s-m2/cm® 1000 1970 2390 3000
SW % 0 0 13 20
Scv0,/SVO,/ % 50 65 75 85
Sto,
EDVI/SEDVI milim2 40 60 100 200
RVEF/sRVEF % 20 40 60 60
226 | DOy mL 300 500 600 800
O,/min/m?
2.2.7 | VOINO,le mL 80 120 160 250
O,/minfm?
CVvP mmHg 2 2 8 10
2.2.9 | SYSprt mmHg 30 100 130 150
SYSppp mmHg 10 14 23 34
2.2.10| DIAsrT mmHg 60 70 90 100
DlApap mmHg 0 4 13 16
2.2.8 | MAP mmHg 60 70 100 120
MPAP mmHg 5 g 18 25
HRavg bpm 60 70 100 120
HGB g/dL 7.0 11.0 17.0 19.0
mmol/L 4.3 6.8 10.6 11.8
SpO, % 90 94 100 100
PPV % 0 0 13 20
PR bmp 60 70 100 120
HPI none 0] N/A N/A 85
dP/dt mmHg/sec 380 480 1300 1800
NOTE Non-indexed ranges are based on indexed ranges and entered BSA values.
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Technology Specifications

HemoSphere Advanced Monitor

The only modular hemodynamic monitoring platform to offer full-range cuff, sensor, and
catheter compatibility and first-of-its-kind hypotension predictive decision support software,
HemoSphere advanced monitor enables proactive, individualized patient management.

Fluid responsiveness
result screen

HemoSphere
pressure cable

3.4

Vi

HemoSphere ClearSight
module

Pressure
controller

ForeSight Elite
iy tissue oximeter
module

HemoSphere tissue
oximetry module 3.2

HemoSphere
Swan-Ganz module

Cable receptacles

Compatible products and parameters include;

[ Noninvasive Minimally-invasive | Invasive

g |Edwards | PediaSat

ClearSight ForeSight |AcumenIQ FloTrac Swan-Ganz | oximetry | oximetry

ﬁnlger cuff Elite sensor| sensor sensor catheter |QVC catheter
StO, ®
HPI | °
Eagn * °
dp/(dt e
co/a ® ° ° °
sV/svi ° ° ‘e @
SW/PPV ® ® ?
SVRISVRI | @ ‘ ° ° *
PVRJPVRI ‘ (o
SvO, o
SO, | e ®
RVEF/EDV | ® "
MAP ® ‘ £ ® @ -
PAP ‘ o ’
cvpP [ | @

o e . > Edwards
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Edwards Lifesciences, LLC

Chirag Shah

Associate Manager, Regulatory Affairs
One Edwards Way

Irvine, California 92614

Re: K190205

Trade/Device Name: HemoSphere Advanced Monitor, HemoSphere Swan-Ganz Module, HemoSphere
Oximetry Cable, HemoSphere Pressure Cable, Acumen Hypotension Prediction
Index feature and HemoSphere Tissue Oximetry Module

Regulation Number: 21 CFR 870.1425 '

Regulation Name: Programmable Diagnostic Computer

Regulatory Class: Class II

Product Code: DQK, DQE, QAQ, MUD

Dated: July 18, 2019

Received: July 22,2019

Dear Chirag Shah:

We have reviewed your Section 510(k) premarket notification of intent to market the device referenced
above and have determined the device is substantially equivalent (for the indications for use stated in the
enclosure) to legally marketed predicate devices marketed in interstate commerce prior to May 28, 1976, the
enactment date of the Medical Device Amendments, or to devices that have been reclassified in accordance
with the provisions of the Federal Food, Drug, and Cosmetic Act (Act) that do not require approval of a
premarket approval application (PMA). You may, therefore, market the device, subject to the general
controls provisions of the Act. Although this letter refers to your product as a device, please be aware that
some cleared products may instead be combination products. The 510(k) Premarket Notification Database
located at https://www.accessdata.fda. gov/scripts/cdrh/cfdocs/cfpmn/pmn.cfin identifies combination
product submissions. The general controls provisions of the Act include requirements for annual registration,
listing of devices, good manufacturing practice, labeling, and prohibitions against misbranding and
adulteration. Please note: CDRH does not evaluate information related to contract liability warranties. We
remind you, however, that device labeling must be truthful and not misleading.

If your device is classified (see above) into either class II (Special Contiols) or class IIT (PMA), it may be
subject to additional controls. Existing major regulations affecting your device can be found in the Code of
Federal Regulations, Title 21, Parts 800 to 898. In addition, FDA may publish further announcements
concerning your device in the Federal Register.

Please be advised that FDA's issuance of a substantial equivalence determination does not mean that FDA
has made a determination that your device complies with other requirements of the Act or any Federal

U.S. Food & Drug Administration e
10903 New Hampshire Avenue 5/
Silver Spring, MD 20993 Vi
vawv.fda.qov e
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K 190205 - Chirag Shah ~ Page 2

statutes and regulations administered by other Federal agencies. You must comply with all the Act's
requirements, including, but not limited to: registration and listing (21 CFR Part 807); labeling (21 CFR Part
801); medical device reporting (reporting of medical device-related adverse events) (21 CFR 803) for
devices or postmarketing safety reporting (21 CFR 4, Subpart B) for combination products (see
https://www.fda.gov/combination-products/guidance-regulatory-information/postmarkcting-safety-reporting—
combination-products); good manufacturing practice requirements as set forth in the quality systems (QS)
regulation (21 CFR Part 820) for devices or current good manufacturing practices (21 CFR 4, Subpart A) for
combination products; and, if applicable, the electronic product radiation control provisions (Sections 531-
542 of the Act); 21 CFR 1000-1050.

Also, please note the regulation entitled, "Misbranding by reference to premarket notification" (21 CFR Part
807.97). For questions regarding the reporting of adverse events under the MDR regulation (21 CFR Part
803), please go to https://www.fda. gov/medical-devices/medical-device-safety/medical-device-reporting-
mdr-how-report-medical-device-problems.

For comprehensive regulatory information about medical devices and radiation-emitting products, including
information about labeling regulations, please see Device Advice (https://www.fda.gov/medical-
devices/device-advice-comprehensive-regulatory-assistance) and CDRH Learn
(https://www.fda.gov/training-and-continuing-education/cdrh-learn). Additionally, you may contact the
Division of Industry and Consumer Education (DICE) to ask a question about a specific regulatory topic. See
the DICE website (https://www.fda.gov/medical-devices/device-advice-comprehensive-regulatory-
assistance/contact-us-division-industry-and-consumer-education-dice) for more information or contact DICE
by email (DICE@fda.hhs.gov) or phone (1-800-638-2041 or 301-796-7 100).

Sincerely,

Stephen Browning

Assistant Director

Division of Cardiac Electrophysiology, Diagnostics
and Monitoring Devices

Office of Cardiovascular Devices

Office of Product Evaluation and Quality

Center for Devices and Radiological Health

Enclosure
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DEPARTMENT OF HEALTH AND HUMAN SERVICES Form Approved: OMB No. 0910-0120
Food and Drug Administration Expiration Date: 06/30/2020
Indications for Use See PRA Statement below.
510(k) Number (if known)
K190205
Device Name

HemoSphere Advanced Monitor, HemoSphere Swan-Ganz Module, HemoSphere Oximetry Cable, HemoSphere Pressure Cable,
Acumen Hypotension Prediction Index feature and HemoSphere Tissue Oximetry Module

Indications for Use (Describe)

HemoSphere Advanced Monitor with HemoSphere Swan-Ganz Module

The HemoSphere Advanced Monitor when used with the HemoSphere Swan-Ganz Module and Edwards Swan-Ganz
Catheters is indicated for use in adult and pediatric critical care patients requiring monitoring of cardiac output
[continuous (CO) and intermittent (iCO)] and derived hemodynamic parameters. It may be used for monitoring
hemodynamic parameters in conjunction with a perioperative goal directed therapy protocol in a hospital environment.
Refer to the Edwards Swan-Ganz catheter indications for use statement for information on target patient population
specific to the catheter being used.

Refer to the Intended Use statement below for a complete list of measured and derived parameters available for each
patient population.

HemoSphere Advanced Monitor with HemoSphere Oximetry Cable

The HemoSphere Advanced Monitor when used with the HemoSphere Oximetry Cable and Edwards oximetry catheters is
indicated for use in adult and pediatric critical care patients requiring monitoring of venous oxygen saturation (SvO2 and
SevO2) and derived hemodynamic parameters in a hospital environment. Refer to the Edwards oximetry catheter
indications for use statement for information on target patient population specific to the catheter being used.

Refer to the Intended Use statement for a complete list of measured and derived parameters available for each patient
population.

HemoSphere Advanced Monitor with HemoSphere Pressure Cable

The HemoSphere Advanced Monitor when used with the HemoSphere Pressure Cable is indicated for use in critical care
patients in which the balance between cardiac function, fluid status, vascular resistance and pressure needs continuous
assessment. It may be used for monitoring hemodynamic parameters in conjunction with a perioperative goal directed
therapy protocol in a hospital environment. Refer to the Edwards FloTrac, Acumen [Q and TruWave DPT sensor
indications for use statement for information on target patient population specific to the sensor being used.

The Edwards Lifesciences Acumen Hypotension Prediction Index feature provides the clinician with physiological insight
into a patient’s likelihood of future hypotensive events (defined as mean arterial pressure < 65 mmHHg for at least one
minute in duration) and the associated hemodynamics. The Acumen HPI feature is intended for use in opearting room
(OR) only patients receiving advanced hemodynamic monitoring. The Acumen HPI feature is considered to be additional
quantitative information regarding the patient’s physiological condition for reference only and no therapeutic decisions
should be made based solely on the Hypotension Prediction Index (HPI) parameter.

Reter to the Intended Use statement for a complete list of measured and derived parameters available for each patient
population.

HemoSphere Advanced Monitor with HemoSphere Tissue Oximetry Module

The noninvasive FORE-SIGHT ELITE tissue oximeter module is intended for use as an adjunct monitor of absolute
regional hemoglobin oxygen saturation of blood under the Sensors in individuals at risk for reduced-flow or no-flow
ischemic states. The FORE-SIGHT ELITE tissue oximeter module is intended to allow for the display of StO2 on the

HemoSphere advaiiced monitor. m%@;

* When used with large sensors, the FORE-SIGHT ELITE tissue oximeter module is indicated for use on adultsa !
FORM FDA 3881 (7/17) Page 1.0f 2. ] R BV B voc e e 1y
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transitional adolescents >40 kg.

* When used with Medium Sensors, the FORE-SIGHT ELITE tissue oximeter module is indicated for use on pediatric
subjects >3 kg. '

* When used with Small Sensors, the FORE-SIGHT ELITE tissue oximeter module is indicated for cerebral use on
pediatric subjects <8 kg and non-cerebral use on pediatric subjects <Skg.

Refer to the Intended Use statement for a complete list of measured and derived parameters available for each patient
population.

Type of Use (Select one or both, as applicable)
DX Prescription Use (Part 21 CFR 801 Subpart D) (] Over-The-Counter Use (21 CFR 801 Subpart C)

CONTINUE ON A SEPARATE PAGE IF NEEDED.

This section applies only to requirements of the Paperwork Reduction Act of 1995.
*DO NOT SEND YOUR COMPLETED FORM TO THE PRA STAFF EMAIL ADDRESS BELOW.*

The burden time for this collection of information is estimated to average 79 hours per response, including the
time to review instructions, search existing data sources, gather and maintain the data needed and complete
and review the collection of information. Send comments regarding this burden estimate or any other aspect
of this information collection, including suggestions for reducing this burden, to:

Department of Health and Human Services
Food and Drug Administration

Office of Chief Information Officer
Paperwork Reduction Act (PRA) Staff
PRAStaff@fda.hhs.gov

“An agency may not conduct or sponsor, and a person is not required to respond to, a collection of
information unless it displays a currently valid OMB number.”

P il
FORM FDA 3881 (7/17) Page 2 of 2
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510(k) Summary — HemoSphere Advanced Monitoring Platform

Sponsor:

Establishment
Registration
Number:

Contact Person:

Date:
Platform Name

Trade Name:

Common Name:

Classification
Name:

Product Code:

Primary

Predicate Device:

Edwards Lifesciences LLC
One Edwards Way
[rvine, CA 92614

2015691

Chirag Shah

Program Manager, Regulatory Affairs
One Edwards Way

Irvine, CA 92614

Telephone: (949) 250-1580

Fax: (949) 809-2972

August 26,2019
HemoSphere Advanced Monitoring Platform

HemoSphere Advanced Monitor
HemoSphere Swan-Ganz Module
HemoSphere Oximetry Cable

HemoSphere Pressure Cable

HemoSphere Tissue Oximetry Module
Acumen Hypotension Prediction Index feature

Cardiac Output/Oximetry/Ejection Fraction Computer

Programmable Diagnostic Computer

21 CFR 870.1425

Fiberoptic Oximeter Catheter

21 CFR 870.1230

Adjunctive Predictive Cardiovascular Indicator

21 CFR 870.2210 T

Oximeter

21 CFR 870.2700 i e,

DQK, Class II
DQE, Class 11
QAQ, Class II
MUD, Class II

HemoSphere Advanced Monitoring Platform manufactured by Ed\vard%» B\

Lifesciences, K180881, cleared on November 16, 2018.
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Additional
Predicate
Devices:

Device

Description:

WBNAT2 U6

CAS Medical System Inc.’s FORE-SIGHT ELITE Absolute Tissue
Oximeter Monitor (K 143675 cleared April 10, 2015) utilized for the tissue
oximetry parameter and graphical user interface.

Cheetah NICOM/Starling SV (K 101487, cleared on July 2, 2010) utilized
for the fluid responsiveness test feature (passive leg raise and fluid bolus)

The HemoSphere Advanced Monitoring platform was designed to
simplify the customer experience by providing one platform with modular
solutions for their hemodynamic monitoring needs. The user can choose
from the available optional sub-system modules or use multiple sub-
system modules at the same time. This modular approach provides the
customer with the choice of purchasing and/or using specific monitoring
applications based on their needs. Users are not required to have all of the
modules installed at the same time for the platform to function.

The HemoSphere Advanced Monitoring Platform consists of the
HemoSphere Advanced Monitor that provides a means to interact with
and visualize hemodynamic and volumetric data on a screen and four
optional external modules: the HemoSphere Swan-Ganz Module
(existing), the HemoSphere Oximetry Cable (existing), the HemoSphere
Pressure Cable (existing) and the HemoSphere Tissue Oximetry Module
(subject of this submission). The platform also includes the Acumen
Hypotension Prediction Index feature.

The existing optional HemoSphere Swan-Ganz Module and HemoSphere
Oximetry Cable provide an interface to connect with currently cleared and
commercially available Edwards Lifesciences Swan-Ganz catheters and
Oximetry catheters (K803058, K822350, K905458, K924650, K934742,

- K940795, K053609 and K110167 and K160884).

The HemoSphere Pressure Cable provides an interface to connect with
currently cleared and commercially available Edwards Lifesciences
FloTrac (K152980), FloTrac IQ (K152980) and TruWave DPT sensors
(K142749).

The HemoSphere Pressure Cable also enables the Acumen Hypotension
Prediction Index (HPI) feature when connected to an Acumen IQ sensor.

The HemoSphere Tissue Oximetry Module is an interface module uﬁmm
intended to be used with the Fore-Sight Elite Tissue Oximeter Module ,{"*‘%w alk

(K180003, cleared May 10, 2018) to display continuous monitoring of § ;
blood oxygen saturation in the tlSSLlC (StO2).

fa
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Additionally, the HemoSphere Advanced Monitoring Platform includes
the Fluid Responsiveness Test feature (fluid bolus and passive leg raise).

The HemoSphere Advanced Monitor has an input that can be connected to
an external vital sign patient monitor for slaving in an analog ECG and
pressure signals. The HemoSphere Platform uses this analog ECG input
signal to calculate a heart rate that is used by the HemoSphere Swan-Ganz
Module to calculate certain derived parameters (e.g. HRavg, SV, RVEF
and EDV).

The HemoSphere Pressure-Out cable enables output of analog pressure
signals (AP, CVP or PAP) for display on an external patient monitor.

Indications for HemoSphere Advanced Monitor with HemoSphere Swan-Ganz

Use: Module
HemoSphere Advanced Monitor with HemoSphere Swan-Ganz Module
The HemoSphere Advanced Monitor when used with the HemoSphere
Swan-Ganz Module and Edwards Swan-Ganz Catheters is indicated for
use in adult and pediatric critical care patients requiring monitoring of
cardiac output [continuous (CO) and intermittent (iCO)] and derived
hemodynamic parameters. It may be used for monitoring hemodynamic
parameters in conjunction with a perioperative goal directed therapy
protocol in a hospital environment. Refer to the Edwards Swan-Ganz
catheter indications for use statement for information on target patient
population specific to the catheter being used.

Refer to the Intended Use statement below for a complete list of measured
and derived parameters available for each patient population.

HemoSphere Advanced Monitor with HemoSphere Oximetry Cable
The HemoSphere Advanced Monitor when used with the HemoSphere
Oximetry Cable and Edwards oximetry catheters is indicated for use in
adult and pediatric critical care patients requiring monitoring of venous
oxygen saturation (SvO2 and ScvO2) and derived hemodynamic
parameters in a hospital environment. Refer to the Edwards oximetry
catheter indications for use statement for information on target patient
population specific to the catheter being used.

Refer to the Intended Use statement for a complete list of measured and
derived parameters available for each patient population.

'mm«mm
HemoSphere Advanced Monitor with HemoSphere Pressure Camﬁi‘« V% DN

ghd
A

The HemoSphere Advanced Monitor when used with the HemoSpherg F
Pressure Cable is indicated for use in critical care patients in which the L@
balance between cardiac function, ﬂuld status, vascular resistance ang“m

% P*\@M
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pressure needs continuous assessment. It may be used for monitoring
hemodynamic parameters in conjunction with a perioperative goal
directed therapy protocol in a hospital environment. Refer to the Edwards
FloTrac, Acumen IQ and TruWave DPT sensor indications for use
statement for information on target patient population specific to the
sensor being used.

The Edwards Lifesciences Acumen Hypotension Prediction Index feature
provides the clinician with physiological insight into a patient’s likelihood
of future hypotensive events (defined as mean arterial pressure < 65
mmHg for at least one minute in duration) and the associated
hemodynamics. The Acumen HPI feature is intended for use in operating
room (OR) patients receiving advanced hemodynamic monitoring. The
Acumen HPI feature is considered to be additional quantitative
information regarding the patient’s physiological condition for reference
only and no therapeutic decisions should be made based solely on the
Hypotension Prediction Index (HPI) parameter.

Refer to the Intended Use statement for a complete list of measured and
derived parameters available for each patient population.

HemoSphere Advanced Monitor with HemoSphere Tissue Oximetry
Module

The noninvasive FORE-SIGHT ELITE tissue oximeter module is
intended for use as an adjunct monitor of absolute regional hemoglobin
oxygen saturation of blood under the Sensors in individuals at risk for
reduced-flow or no-flow ischemic states. The FORE-SIGHT ELITE tissue
oximeter module is intended to allow for the display of StO; on the
HemoSphere advanced monitor.

* When used with large sensorsis indicated for use on adults
and transitional adolescents >40 kg.

* When used with Medium Sensors, the FORE-SIGHT
ELITE tissue oximeter module is indicated for use on
pediatric subjects >3 kg.

* When used with Small Sensors, the FORE-SIGHT ELITE
tissue oximeter module is indicated for cerebral use on
pediatric subjects <8 kg and non-cerebral use on pediatric
subjects <Skg.

Refer to the Intended Use statement for a complete list of measured and
derived parameters available for each patient population.

Z
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Intended Use:

AT 2 M o

The HemoSphere Advanced Monitoring Platform is intended to be used
by qualified personnel or trained clinicians in a critical care environment
in a hospital setting.

The HemoSphere Advanced Monitoring Platform is intended for use with
the Edwards Swan-Ganz and Oximetry Catheters and FloTrac, FloTrac IQ
and TruWave DPT sensors.

A comprehensive list of parameters available while monitoring with the

HemoSphere advanced monitor and a connected HemoSphere Swan-Ganz
Module are listed in the table below. Only iCQO, iCI, iSVR, and iSVRI are
available to the pediatric patient population.

Sub-System Patient Hosp‘ikgavl :
Parameter Description - Module - S| Environment
: ‘ Population .
Used: o P iian=l i
CO conlinuous cardiac output
sCO STAT cardiac output
€l continuous cardiac index
sCI STAT cardiac index
EDV right ventricular end diastolic
volume
sEDV STAT right ventricular end
diastolic volume
EDVI right ventricular end diastolic
volume index
sEDVI STAT right ventricular-end
diastolic volume index
HRavg averaged heart rate Adult only )
LVSWI left ventricular stroke work index Operating
PVR pulmonary vascular resistance HemoSphere I Room,
PVRI pulmonary vascular resistance Swan-Ganz Atensiye
: Care Unit,
index Module Emergency
RVEF right ventricular ejection fraction Rt
SRVEF STAT right ventricular ejection
fraction
RVSWI right ventricular stroke work index
SV stroke volume
SVI stroke volume index
SVR systemic vascular resistance
SVRI systemic vascular resistance index
iCO intermittent cardiac output
iCL intermittent cardiac index :
iISVR intermittent systemic vascular Adultand
resistance Pediatric
iISVRI intermittent systemic vascular
resistance index

A comprehensive list of parameters available for adult and pediatric ’

patient populations while monitoring with the HemoSphere Advanc aia}f," 1

Monitor and a connected HemoSphere oximetry cable are as listed
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‘Sub-System
Parameter Description Module =
Used S o
Operating
SvO2 Mixed Venous Oxygen Saturation Room,
HemoSphere .
N Adult and Intensive
Cxielry Pediatric Care Unit
Central Venous Oxygen Cable 8
ScvO2 Saturati Emergency
aturation Room

A comprehensive list of additional parameters that are available for adult
and pediatric patient populations on the HemoSphere Advanced Monitor
and a connected HemoSphere Swan-Ganz Module and a connected

HemoSphere Oximetry Cable are as listed below:

Parameter |

Description

DO2

Oxygen Delivery

D021 Oxygen Delivery Indexed

VO2 Oxygen Consumption

VO2e Estimated Oxygen Consumption
when SevO2 is being monitored

VO2I Oxygen Consumption Index

VO2Ie Estimated Oxygen Consumption

Index when SevO2 is being
monitored

HemoSphere
Swan-Ganz
Module and
HemoSphere
Oximetry
Cable

Adult and
Pediatric

Operating
Room,
Intensive
Care Unit,
Emergency
Room

A comprehensive list of parameters available for adult patient populations
while monitoring with the HemoSphere Advanced Monitor and a
connected HemoSphere pressure cable are as listed below:

Sub-System | _Hospital
Parameter Description . Module | vironmen
SR o n _ Used

COo/CI Continuous Cardiac Output/

Continuous Cardiac Index
CvP Central Venous Pressure
DIA Diastolic Blood Pressure
dP/dt Maximal slope of the arterial

pressure upstroke Operating
Eadvn Dynamic Arterial Elastance Room,
MAP Mean Arterial Pressure FiernoSihers Intensiv;
MPAP Mean Pulimonary Arterial Pressure e Adult only Qarc Unit,
SV/SVI Stroke Volume/Stroke Volume Cable Emergency

Index Room
SVR/SVRI | Systemic Vascular Resistance/

Systemic Vascular Resistance

Index
SVV Stroke Volume Variation
SYS Systolic Blood Pressure
HPI Acumen Hypotension Prediction

[ndex

A comprehensive list of parameters available for adult patient populati
while monitoring with the HemoSphere Advanced Monitor and a

ALty
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connected HemoSphere pressure cable and a connected HemoSphere
oximetry cable are as listed below:

e e Sub-System | Pa i
Parameter Description Module - S
: .| Population |
: : Used |t s
DO2 Oxygen Delivery
DO2I Oxygen Delivery Indexed ) .
VO2 Oxygen Consumption Eemosgherc Operating
=% : Swan-Ganz Room,
VO2e Estimated Oxygen Consumption i
il . Module and Intensive
when ScvO?2 is being monitored Adult only 3
z HemoSphere Care Unit,
VO21 Oxygen Consumption [ndex :
! - Oximetry Emergency
VO2le Estimated Oxygen Consumption Cable Rooim
Index when ScvO2 is being
monitored

Tissue oxygen saturation, StO,, can be monitored with the HemoSphere
Advanced Monitor, a connected HemoSphere Tissue Oximetry Module,
and the FORE-SIGHT ELITE Tissue Oximeter Module. Refer to the
FORE-SIGHT ELITE module instructions for use for specific information
on the intended use environment and patient population.

Comparison to
Predicate Device:

The existing HemoSphere Advanced Monitoring Platform (1(180881
cleared November 16, 2018) consists of:

e HemoSphere Advanced Monitor

e HemoSphere Swan-Ganz Module

e HemoSphere Oximetry Cable

e HemoSphere Pressure Cable

e Acumen Hypotension Prediction Index

The purpose of this 510(k) submission is to add the following to the
HemoSphere Advanced Monitoring Platform (K 180881, cleared
November 16, 2018):

¢ HemoSphere Tissue Oximetry Module — a new sub-system
technology module that interfaces with the Fore-Sight Elite
Module Tissue Oximeter (cleared in K 180003 on May 10, 2018) to
display absolute levels of blood oxygenation satuxatlon in the
tissue (StO2)
e Additional new features added to the HemoSphere Advanced
Monitor include:
@)
o Fluid Responsiveness Test (fluid bolus and passive leg
raise) feature
o Focused Screens
e Modifications to existing c[emqnts of the HemoSphere Advang
Monitor include: -~ 3




LanET 2 Wi 12

K190205
Page 8 of 10

o Graphical User Interface updates to the HemoSphere
Advanced Monitor for a more modernized look to make more
optimal use of screen space including addition of screens for
the new HemoSphere Tissue Oximetry Module

o Acumen Hypotension Prediction Index feature Graphical User
Interface modifications (no algorithm changes)

o Modification to allow the use of dual pressure channels
simultaneously

o Modification of existing time and target screens to allow inputs
from invasive Swan-Ganz mode and associated indications for
use update

o Cybersecurity enhancements

The following predicates are used to establish substantial equivalence:

e Primary Predicate: HemoSphere Advanced Monitor (K 180881,
cleared November 16, 2018) utilized for substantial equivalence to
the HemoSphere Advanced Monitor in terms of the graphical user
interface (GUT) used, wireless module incorporated, device
modularity and basic device functionality

e Additional Predicate: CAS Medical System Inc.’s Fore-Sight Elite
Absolute Tissue Oximeter Monitor (K 143675 cleared April 10,
2015) is being used a predicate device since it displays the tissue
oximetry parameter and provides the Graphical User Interface
(GUI) for the subject device.

e Additional Predicate: Cheetah Nicom/Statling SV cleared in
K101487, on July 2, 2010 was chosen to show equivalency to for
the fluid responsiveness test (patient leg raise and fluid bolus)
feature being added to the HemoSphere Advanced Monitoring
Platform. The Cheetah Nicom/Starling SV medical device is
being used as an additional predicate since it also has capabilities
to perform a fluid responsiveness test. The intended use for both
the subject and predicate devices is similar and hence can be used
as a predicate.

The HemoSphere Advanced Monitor when used with the HemoSphere
Swan-Ganz Module and the HemoSphere Oximetry Cable allows for
monitoring of hemodynamic parameters, including continuous and
intermittent cardiac output, right ventricular ejection fraction, end
diastolic volume and mixed or central venous oxygen saturation along
with additional calculated parameters.

The HemoSphere Advanced Monitor when used with the HemoSpheg
Pressure Cable allows for monitoring of pressure and arterial pressui
based cardiac output along with Acumen Hypotension Prediction h§

iy
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Performance
Data (Bench

and/or Clinical):

N 2 i 13

(HPT). The HemoSphere Pressure Cable also calculates additional derived
parameters based on the key monitored parameters.

Verification and validation testing was performed to compare the
performance and functionality of the HemoSphere Advanced Monitoring
Platform to its predicate devices. Testing included a side-by-side
comparison of the output parameters using a bench test.

The following verification activities were performed in support of a
substantial equivalence determination for the modifications being made as
part of this submission.

System Verification

Measured and derived parameters were tested using a bench simulation.
Additionally, individual modules were tested at a system level to verify
the safety of these modules. They were also integrated as a system and
verified for their safety and effectiveness. All tests passed.

Electrical Safety and Electromagnetic Compatibility (EMC)

The HemoSphere Advanced Monitor and the HemoSphere Pressure Cable
were tested to the following standards: IEC 60601 -1, IEC 60601-1-2, [EC
60601-1-6, IEC 60601-1-8, IEC 62304, IEC 62366, IEC 60601-2-34 and
[EC 60601-2-49. All tests passed.

Wireless Coexistence Testing

Bench and simulated environment testing was performed on the entire
HemoSphere Advanced Monitoring Platform, including all sub-system
modules and interfacing analog inputs and outputs. All tests passed.

Software Verification

The HemoSphere Advanced Monitor and HemoSphere Swan-Ganz
Module are considered as software of Major Level of Concern. The
HemoSphere Oximetry Cable, HemoSphere Pressure Cable and
HemoSphere Tissue Oximetry Module are considered as software of
Moderate Level of Concern.

Software verification was performed per FDA’s Guidance for Industry
and FDA Staff, “Guidance for the Content of Premarket Submissions for
Software Contained in Medical Devices”. Software on each of the
individual modules was tested at a sub-system level to ensure the safety of
the device. All tests passed.

Usability Study
A usability study was performed for the HemoSphere Advanced
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Human Factors and Usability Engineering to Medical Devices”. Testing
involved 32 users with a mix of clinicians and nurses. Test Passed.

Clinical Performance
Clinical data was not required for this device.

Non-Clinical Performance Conclusions: :

Completion of all verification and validation activities demonstrated that
the subject devices meet their predetermined design and performance
specifications. Verification activities performed confirmed that the
differences in the design and materials used did not adversely affect the
safety and effectiveness of the subject device.

Conclusions Overall Conclusion:
The nonclinical and clinical tests demonstrate that the HemoSphere
Advanced Monitoring Platform (the HemoSphere Advanced Monitor, the
HemoSphere Swan-Ganz Module, the HemoS phere Oximetry Cable, the
HemoSphere Pressure Cable, the HemoSphere Tissue Oximetry Module
and the Acumen Hypotension Prediction Index feature) are substantially
equivalent to the legally marketed predicates.
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