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DATA PLAYBACK INTERFACE FOR A
MEDICAL DEVICE

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit under 35 U.S.C.
§ 119(e) of U.S. Provisional Application No. 62/749,212
filed Oct. 23, 2018. All subject matter set forth in the above
referenced application is hereby incorporated by reference in
its entirety into the present application as if fully set forth
herein.

BACKGROUND

[0002] Caregivers, rescuers, and supervisory medical per-
sonnel typically review data collected during a patient
treatment, for example an emergency medical encounter, in
order to determine and provide appropriate patient treat-
ments and to evaluate the efficacy of those treatments. A user
interface configured to provide data collected during patient
treatment may enable this review. The reviewed data may
include physiological data for the patient such as electro-
cardiograms, heart rate, blood pressure, and other indicators
necessary for the provision of effective treatment.

SUMMARY

[0003] An example of an external defibrillator for review
of clinical data in a playback mode, the external defibrillator
includes at least one output device including at least one first
display screen, a communications module, at least one first
memory, and at least one first processor coupled to the at
least one first memory and the at least one first display
screen, the at least one first processor configured to receive
signals indicative of patient data from one or more patient
interface devices communicatively coupled to the external
defibrillator, the one or more patient interface devices
including electrotherapy electrodes and one or more physi-
ological sensors, and the patient data comprising physiologi-
cal data including electrocardiogram (ECG) data and one or
more of pulse oximetry data and capnography data, control
the at least one first display screen to provide a first visual
representation of the patient data as an operational interface,
and selectively display a playback interface at the at least
one first display screen wherein the playback interface
enables user interactive review of the patient data based on
a second visual representation of the patient data.

[0004] Implementations of such an external defibrillator
may include one or more of the following features. The
external defibrillator may be a component of a modular
therapeutic medical device/patient monitor. The modular
therapeutic medical device/patient monitor may include a
patient monitor including a second processor, a second
memory, and at least one second display screen. The one or
more of the at least one first processor and the second
processor may be configured to control one or more of the
at least one first display screen and the at least one second
display screen to selectively provide the playback interface.
The playback interface may be configured to provide a
real-time portion of the patient data and a historical portion
of the patient data. The patient data may include a plurality
of time stamps. The real-time portion of the patient data may
correspond to time stamps of the plurality of time stamps
that are within a threshold time interval from a current time.
The historical portion of the patient data may correspond to
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time stamps of the plurality of time stamps that are greater
than the threshold time interval from the current time and
less or equal to a time difference between the current time
and a start time of data collection for a case by the external
defibrillator. The selective display of the playback interface
may include the at least one first processor being configured
to implement a display mode for the at least one output
device selected from a plurality of display modes including
an operational interface only mode that excludes the play-
back interface, a playback interface only mode, and a
combined operational/playback mode. The display mode
may be a user selected display mode. The external defibril-
lator may be configured to capture a user input indicative of
the user selected display mode. The at least one first pro-
cessor may be configured to detect whether the external
defibrillator is coupled to a patient via the one or more
patient interface devices, and, in response to a detection that
the external defibrillator is coupled to the patient via the one
or more patient interface devices, disallow selection of one
or more of the plurality of display modes. The display mode
may be a processor-selected display mode and the processor
may be configured to detect a state of the external defibril-
lator, and automatically determine the processor-selected
display mode based on the detected state of the external
defibrillator. The combined operational/playback mode may
enable a simultaneous display on the at least one first display
screen of the operational interface and the playback inter-
face. The operational interface and the playback interface
may include one or more of different colors and different
labels to visually distinguish between the operational intet-
face and the playback interface. The at least one first display
screen may provide the operational interface on a first
portion of the at least one first display screen and the
playback interface on a second portion of the at least one
first display screen. One of the operational interface and the
playback interface may occupy a smaller area on the at least
one first display screen than the other of the operational
interface and the playback interface. The first visual repre-
sentation of the patient data may be the same as the second
visual representation of the patient data. The first visual
representation of the patient data may be different that the
second visual representation of the patient data. The one or
more patient interface devices may include one or more of
ventilation and/or respiration sensors, cardiac sensing elec-
trodes, and at least one chest compression sensor. The
patient data may include chest compression data including
one or more of displacement data, velocity data, release
velocity data, acceleration data, force data, compression rate
data, dwell time data, hold time data, blood flow data, and
blood pressure data. The physiological data may include
blood pressure, heart rate, respiration rate, heart sounds,
lung sounds, respiration sounds, saturation of muscle oxy-
gen (SMO2), cerebral blood flow, electroencephalogram
(EEG) signals, brain oxygen level, tissue pH, tissue fluid
levels, ultrasound images and/or video, laryngoscope
images and/or video, near-infrared reflectance spectroscopy
data, pneumography data, cardiography data, lactate, glu-
cose, point of care laboratory measures, and temperature.
The playback interface may include a data display window
configured to provide a visual representation of the patient
data, an interactive timeline configured to capture first user
input indicative of a time interval selection for the visual
representation of the patient data, and a media navigation bar
configured to capture second user input indicative of data
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display parameters and to control the visual representation
of the patient data based on the second user input. The visual
representation of the patient data includes one or more of
waveforms, time trends, and discrete physiological measure-
ments for one or more of cardiac parameters and ventilation
and/or respiration parameters and/or one or more of a
textual, numerical, and graphical representation of cardio-
pulmonary resuscitation (CPR) performance data. The inter-
active timeline may include one or more visual event
indicators and may be configured to capture a user selection
of at least one visual event indicator of the one or more
visual event indicators, wherein the data display window
may be configured to provide the visual representation of the
patient data that corresponds to the selected at least one
visual event indicator, a first time interval selector may be
configured to indicate a start time of the visual representa-
tion of the patient data, and a second time interval selector
may be configured to indicate an end time of the visual
representation of the patient data. The first time interval
selector and the second time interval selector may be con-
figured to move along the interactive timeline in response to
user input. The interactive timeline may be configured to
provide a data preview pop-up window in response to a
touchscreen gesture associated with an on-screen cursor.
The data preview pop-up window may be configured to
provide a visual representation of at least a portion of the
patient data that corresponds to a time associated with a
position of the on-screen cursor along the interactive time-
line. The data preview pop-up window may provide one or
more of an ECG waveform, CPR performance data, physi-
ological waveforms, discrete physiological measurements,
device settings, and device actions. The playback interface
may include a playback speed selection control configured
to adjust a playback speed for the patient data visually
represented in the data display window. The playback inter-
face may be configured to automatically adjust the playback
speed to provide a historical portion of the patient data at a
speed determined by the playback speed selection control
and provide a real-time portion of the patient data at a speed
that matches a data display speed for the operational inter-
face. The playback interface may include an event search
function. The playback interface may be configured to
provide a user-selectable list of events on an interactive
menu in response to a user activation of the event search
function and may be configured to highlight visual indica-
tors on the interactive timeline in response to a user selection
of an event from the user-selectable list of events. The
playback interface may include a medical condition selec-
tion control configured to enable a user selection of a
medical condition from an interactive menu of the playback
interface, and determine one or more settings for data
display at the playback interface based on the user selection
of the medical condition. The external defibrillator may be
configured to provide the patient data to at least one auxil-
iary device via the communications module. The at least one
auxiliary device may include a tablet computer including a
second display. The tablet computer may be configured to
selectively display a second playback interface at the second
display. The second playback interface may enable a user
interactive review of the patient data at the tablet computer.
The playback interface may be configured to capture a user
input of a selected data type to display at the at least one
auxiliary device. The at least one first processor may be
configured to provide an instruction comprising the selected
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data type to display to the at least one auxiliary device via
the communications module. The playback interface may
include a plurality of data type icons and an icon represen-
tative of the at least one auxiliary device and may be
configured to enable a user of the playback interface to drag
a data type icon to the icon representative of the at least one
auxiliary device and drop the data type icon at the icon
representative of the at least one auxiliary device such that
a particular data type that corresponds to the data type icon
is selected for display at the at least one auxiliary device,
wherein the drag and the drop are touchscreen gestures. The
at least one first processor may be configured to evaluate
patient interface information and determine a relative criti-
cality of care between the external defibrillator and the at
least one auxiliary device. The patient interface information
may include an indication that the external defibrillator is
coupled to a patient via the one or more patient interface
devices and an indication of one or more of a type of therapy
and a type of sensor provided by the one or more patient
interface devices.

[0005] An example of a medical device for review of
clinical data in a playback mode according to the disclosure
includes at least one output device including at least one
display screen, a memory, and at least one processor coupled
to at least one memory and the at least one output device, the
at least one processor configured to receive signals indica-
tive of patient data from one or more patient interface
devices communicatively coupled to the medical device,
control the at least one display screen to provide a first visual
representation of the patient data as an operational interface,
and selectively display a playback interface at the at least
one display screen wherein the playback interface enables
user interactive review of the patient data based on a second
visual representation of the patient data.

[0006] Implementations of such a medical device may
include one or more of the following features. The medical
device may include a therapeutic medical device. The one or
more patient interface devices may include one or more
therapy delivery components. The therapeutic medical
device may be configured to couple to the one or more
therapy delivery components and provide therapy to a
patient via the one or more therapy delivery components.
The therapeutic medical device may include a defibrillator
or a defibrillator/patient monitor. The one or more therapy
delivery components may include electrotherapy electrodes.
The patient data may include one or more of electrocardio-
gram (ECG) data and transthoracic impedance data. The one
or more therapy delivery components may include a chest
compression monitor. The patient data may include chest
compression parameters. The one or more patient interface
devices may include one or more sensors. The device may
include a patient monitor. The one or more patient interface
devices may include one or more sensor devices. The patient
monitor may be configured to couple to the one or more
sensor devices and monitor the patient data via the one or
more sensor devices. The patient data may include physi-
ological sensor data. The medical device may include a
modular therapeutic medical device/patient monitor. The
modular therapeutic medical device/patient monitor may
include a therapeutic medical device including a first pro-
cessor, a first memory, and a first display screen and a patient
monitor including a second processor, a second memory, and
a second display screen. One or more of the first processor
and the second processor may be configured to control one
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or more of the first display screen and the second display
screen to selectively provide the playback interface. The
therapeutic medical device may include a defibrillator. The
playback interface may be configured to provide a real-time
portion of the patient data and a historical portion of the
patient data. The patient data may include a plurality of time
stamps. The real-time portion of the patient data may
correspond to time stamps of the plurality of time stamps
that may be within a threshold time interval from a current
time. The historical portion of the patient data may corre-
spond to time stamps of the plurality of time stamps that may
be greater than the threshold time interval from the current
time and less or equal to a time difference between the
current time and a start time of data collection for a case by
the medical device. The selective display of the playback
interface may include the at least one processor being
configured to implement a display mode for the at least one
output device selected from a plurality of display modes
including an operational interface only mode that excludes
the playback interface, a playback interface only mode, and
a combined operational/playback mode. The display mode
may be a user selected display mode and the medical device
may be configured to capture a user input indicative of the
user selected display mode. The at least one processor may
be configured to detect whether the medical device is
coupled to a patient via the one or more patient interface
devices, and in response to a detection that the medical
device may be coupled to the patient via the one or more
patient interface devices, disallow selection of one or more
of the plurality of display modes. The display mode may be
a processor-selected display mode and the processor may be
configured to detect a state of the medical device and
automatically determine the processor-selected display
mode based on the detected state of the medical device. The
combined operational/playback mode may enable a simul-
taneous display on the at least one display screen of the
operational interface and the playback interface. The opera-
tional interface and the playback interface may include one
or more of different colors and different labels to visually
distinguish between the operational interface and the play-
back interface. The at least one display screen may provide
the operational interface on a first portion of the at least one
display screen and the playback interface on a second
portion of the at least one display screen. One of operational
interface and the playback interface may occupy a smaller
area on the at least one display screen than the other of the
operational interface and the playback interface. A default
state of the medical device may provide the playback
interface in the smaller area on the at least one display
screen. The memory may include a user configurable pro-
cessor-executable instruction that may be configured to
cause the at least one processor to maintain the playback
interface in the smaller area on the at least one display
screen. The medical device may be configured to capture
user input including a selection of the one of the operational
interface and the playback interface to occupy the smaller
area on the at least one display screen. The at least one
processor may be configured to control the at least one
display screen to display the one of the operational interface
and the playback interface in the smaller area of the at least
one display screen according to the user input. The at least
one processor may be configured to detect a medical device
event and to provide a display mode message in response to
the detection of the medical device event. The display mode
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message may include an instruction for a user of the medical
device to select the playback interface to occupy the smaller
area on the at least one display screen. The medical device
event may include at least one of a delivery of a defibrilla-
tion shock and a heart rhythm analysis. The at least one
display screen may include a touchscreen and the user input
may include a touchscreen gesture. The at least one proces-
sor may be configured to override the captured user input
and display the playback interface in the smaller area of the
at least one display screen in response to a detection of a
state of the medical device. The state of the medical device
may include the medical device being coupled to a patient
via the one or more patient interface devices. The state of the
medical device may include an alarm state. The at least one
processor may be configured to generate an alarm indicative
of the override of the captured user input. The alarm may
include one or more of a visible message, an audible sound,
and a haptic output. The first visual representation of the
patient data may be the same as the second visual represen-
tation of the patient data. The first visual representation of
the patient data may be different that the second visual
representation of the patient data. The one or more patient
interface devices may include one or more of ventilation
and/or respiration sensors and cardiac sensing electrodes.
The ventilation and/or respiration sensors may include one
or more of spirometry sensors, flow sensors, oxygen sensors,
carbon dioxide sensors, pulse oximetry sensors, capnogra-
phy sensors, impedance sensors, and combinations thereof.
The one or more patient interface devices may include at
least one chest compression sensor. The at least one chest
compression sensor may include at least one of one or more
accelerometers, one or more force sensors, one or more
magnetic sensors, one or more velocity sensors, and one or
more displacement sensors. The patient data may include
one or more of physiological data and chest compression
data. The physiological data may include one or more of an
electrocardiogram (ECG), blood pressure, heart rate, respi-
ration rate, heart sounds, lung sounds, respiration sounds,
end tidal carbon dioxide, saturation of muscle oxygen
(SMQ,). oxygen saturation, cerebral blood flow, electroen-
cephalogram (EEG) signals, brain oxygen level, tissue pH,
tissue fluid levels, ultrasound images of the patient’s heart,
near-infrared reflectance spectroscopy data, pneumography
data, and cardiography data. The chest compression data
may include one or more of displacement data, velocity data,
release velocity data, acceleration data, force data, compres-
sion rate data, dwell time data, hold time data, blood
pressure data, and blood flow data. The playback interface
may include a data display window configured to provide a
visual representation of the patient data, an interactive
timeline configured to capture first user input indicative of a
time interval selection for the visual representation of the
patient data, and a media navigation bar configured to
capture second user input indicative of data display param-
eters and to control the visual representation of the patient
data based on the second user input. The visual representa-
tion of the patient data may include one or more of wave-
forms, time trends, and discrete physiological measurements
for one or more of cardiac parameters and ventilation and/or
respiration parameters. The visual representation of the
patient data may include one or more of a textual, numerical,
and graphical representation of cardiopulmonary resuscita-
tion (CPR) performance data. The CPR performance data
may include one or more of a compression depth, a com-
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pression rate, a chest release indicator, a perfusion perfor-
mance indicator, a CPR time indicator, blood flow data, and
blood pressure data. The interactive timeline may include a
first time interval selector configured to indicate a start time
of the visual representation of the patient data, and a second
time interval selector configured to indicate an end time of
the visual representation of the patient data. The first time
interval selector and the second time interval selector may
be configured to move along the interactive timeline in
response to user input. The interactive timeline may include
one or more visual event indicators and may be configured
to capture a user selection of at least one visual event
indicator of the one or more visual event indicators. The data
display window may be configured to provide the visual
representation of the patient data that may correspond to the
selected at least one visual event indicator. The interactive
timeline may be configured to provide a data preview
pop-up window in response to a touchscreen gesture asso-
ciated with an on-screen cursor. The data preview pop-up
window may be configured to provide a visual representa-
tion of at least a portion of the patient data that may
correspond to a time associated with a position of the
on-screen cursor along the interactive timeline. The data
preview pop-up window may provide one or more of an
ECG waveform, CPR performance data, physiological
waveforms, discrete physiological measurements, device
settings, and device actions. The media navigation bar may
include user interactive data display controls configured to
enable a user to control playback of data at the playback
interface. The user interactive data display controls may
include one or more of a rewind control, a play control, a
stop control, a pause control, and a fast forward control, a
skip back control, and skip forward control. The playback
interface may include a playback speed selection control
configured to adjust a playback speed for the patient data
visually represented in the data display window. The play-
back interface may be configured to automatically adjust the
playback speed to provide a historical portion of the patient
data at a speed determined by the playback speed selection
control. The playback interface may be configured to auto-
matically adjust the playback speed to provide a real-time
portion of the patient data at a speed that matches a data
display speed for the operational interface. The playback
interface may include an event search function. The play-
back interface may be configured to provide a user-select-
able list of events on an interactive menu in response to a
user activation of the event search function. The playback
interface may be configured to highlight visual indicators on
the interactive timeline in response to a user selection of an
event from the user-selectable list of events. The playback
interface may include a medical condition selection control
configured to enable a user selection of a medical condition
from an interactive menu of the playback interface, and
determine one or more settings for data display at the
playback interface based on the user selection of the medical
condition. The playback interface may include a data pre-
view area. The medical device may be a first medical device
and may include a communications module. The first medi-
cal device may be configured to provide the patient data to
at least one auxiliary device via the communications mod-
ule, the at least one auxiliary device including a second
medical device or a computing device. The playback inter-
face may be configured to capture a user input of a selected
data type to display at the at least one auxiliary device. The
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at least one processor may be configured to provide an
instruction including the selected data type to display to the
at least one auxiliary device via the communications mod-
ule. The playback interface may include a display of a
plurality of selectable data types and may be configured to
capture the user input of the selected data type based on the
display. The plurality of selectable data types may include
one or more of ventilation and/or respiration data, cardiac
data, and cardiopulmonary resuscitation data. The ventila-
tion and/or respiration data may include one or more of
capnography data and pulse oximetry data and wherein the
cardiac data may include electrocardiogram data. The dis-
play of the plurality of selectable data types may include a
plurality of data type icons wherein each data type icon of
the plurality of data type icons may correspond to a par-
ticular data type. The playback interface may include a
plurality of data type icons and an icon representative of the
at least one auxiliary device and may be configured to enable
a user of the playback interface to drag a data type icon to
the icon representative of the at least one auxiliary device
and drop the data type icon at the icon representative of the
at least one auxiliary device such that a particular data type
that may correspond to the data type icon may be selected
for display at the at least one auxiliary device. The at least
one display screen may include a touchscreen and the drag
and the drop may be touchscreen gestures. The at least one
processor may be configured to evaluate patient interface
information and determine a relative criticality of care
between the first medical device and the at least one auxil-
iary device. The patient interface information may include
an indication that the first medical device may be coupled to
a patient via the one or more patient interface devices and an
indication of one or more of a type of therapy and a type of
sensor provided by the one or more patient interface devices.

[0007] An example of a system for review of clinical data
in a playback mode according to the disclosure includes a
first medical device including at least one first output device
including at least one first display screen, a first memory, a
first communications module, and at least one first processor
coupled to the first memory, the at least one first output
device, and the first communications module, and at least
one auxiliary device configured to communicatively couple
to the first medical device, the at least one auxiliary device
including at least one second output device including at least
one second display screen, a second memory, a second
communications module, wherein the first communications
module and the second communications module may be
configured to communicatively couple the at least one
auxiliary device to the first medical device, and at least one
second processor coupled to the second memory, the at least
one second output device, and the second communications
module, wherein the at least one first processor may be
configured to receive signals indicative of first patient data
from one or more first patient interface devices coupled to
the first medical device, control the at least one first display
screen to provide the first patient data as a first operational
interface, selectively display a first playback interface
wherein the first playback interface enables a user interac-
tive review of the first patient data at the first medical device,
and provide the first patient data to the first communications
module, and wherein the at least one second processor may
be configured to receive the first patient data from the first
medical device via the first communications module and the
second communications module, and control the at least one
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second display screen to selectively display a second play-
back interface wherein the second playback interface
enables a user interactive review of the first patient data at
the at least one auxiliary device.

[0008] Implementation of such a system may include one
or more of the following features. The first medical device
may include a therapeutic medical device, a patient monitor,
or a modular therapeutic medical device/patient monitor.
The therapeutic medical device may include a defibrillator
or a defibrillator/patient monitor. The modular therapeutic
medical device/patient monitor may include a defibrillator
and patient monitor configured to communicatively couple
to one another. The at least one auxiliary device may include
a second medical device or a computing device. The second
medical device may include a therapeutic medical device, a
patient monitor, or a modular therapeutic medical device/
patient monitor. The therapeutic medical device may include
a defibrillator or a defibrillator/patient monitor. The modular
therapeutic medical device/patient monitor may include a
defibrillator and patient monitor configured to communica-
tively couple to one another. The computing device may
include a tablet computer. The at least one first processor
may be configured to control the at least one first display
screen to provide a first visual representation of the first
patient data at the first playback interface. The at least one
second processor may be configured to control the at least
one second display screen to provide a second visual rep-
resentation of the first patient data at the second playback
interface. The first visual representation and the second
visual representation may be a same visual representation.
The first visual representation and the second visual repre-
sentation may be different visual representations. One or
more of the at least one first processor and the at least one
second processor may be configured to evaluate patient
interface information and determine a relative criticality of
care between the first medical device and the at least one
auxiliary device. The patient interface information may
include an indication that the first medical device may be
coupled to a patient via the one or more patient interface
devices and an indication of one or more of a type of therapy
and a type of sensor provided by the one or more patient
interface devices. The one or more of the at least one first
processor and the at least one second processor may be
configured to adjust the selective display of a respective
playback interface based on one or more of the patient
interface information and the relative criticality of care. The
one or more of the at least one first processor and the at least
one second processor may be configured to determine one or
more of events and time intervals to provide at one or more
of the first playback interface and the second playback
interface based on the patient interface information. The first
medical device and the at least one auxiliary device may be
configured to automatically exchange the patient interface
information in response to an establishment of a communi-
cative coupling between the first medical device and the at
least one auxiliary device. The second playback interface
may be configured to capture user input including an instruc-
tion for the first medical device. The at least one second
processor may be configured to provide the instruction to the
first medical device via the second communications module.
The at least one first processor may be configured to receive
the instruction via the first communications module, and
control the first playback interface based on the received
instruction. The instruction may include at least one selected
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data type to display at the first playback interface. The at
least one selected data type may include one of ventilation
and/or respiration data, cardiac data, and cardiopulmonary
resuscitation data. The ventilation and/or respiration data
may include one or more of capnography data and pulse
oximetry data and wherein the cardiac data may include
electrocardiogram data. The instruction may include a modi-
fication of a visual representation of the first patient data at
the first playback interface. The instruction may include user
feedback. The selective display of the first playback inter-
face may include the at least one first processor being
configured to implement a display mode for the at least one
first output device selected from a plurality of available
display modes including an operational interface only mode,
a playback interface only mode, and a combined opera-
tional/playback mode. The combined operational/playback
mode may enable a simultaneous display on the at least one
first display screen of the first operational interface and the
first playback interface. One of the first operational interface
and the first playback interface may occupy a smaller area on
the at least one first display screen than the other of the first
operational interface and the first playback interface. The
second playback interface may be configured to capture a
user input including an instruction indicative of which of the
first operational interface and the first playback interface
may occupy the smaller area on the at least one first display
screen. The at least one second processor may be configured
to provide the instruction to the first medical device via the
second communications module. The at least one first pro-
cessor may be configured to control the at least one first
display screen based on the instruction. The one or more first
patient interface devices may include at least one of one or
more therapy delivery components and one or more sensors.
The one or more sensors may include one or more a chest
compression sensor, ventilation and/or respiration sensors,
and cardiac sensing electrodes. The ventilation and/or res-
piration sensors may include one or more of spirometry
sensors, flow sensors, oxygen sensors, carbon dioxide sen-
sors, pulse oximetry sensors, capnography sensors, imped-
ance sensors, and combinations thereof. The one or more
therapy delivery components may include electrotherapy
electrodes. The at least one auxiliary device may be con-
figured to couple to one or more second patient interface
devices including one or more sensors. The at least one
second processor may be configured to receive signals
indicative of second patient data from the one or more
second patient interface devices, and control the at least one
second display screen to provide the second patient data as
a second operational interface. The one or more second
patient interface devices may include one or more therapy
delivery components. The first operational interface may be
configured to provide a real-time portion of the first patient
data. The first playback interface and the second playback
interface may be configured to provide the real-time portion
of the first patient data and a historical portion of the first
patient data. The first patient data may include a plurality of
time stamps. The real-time portion of the first patient data
may correspond to time stamps of the plurality of time
stamps that may be within a threshold time interval from a
current time. The historical portion of the first patient data
may correspond to time stamps of the plurality of time
stamps that may be greater than the threshold time interval
from the current time and less or equal to a time difference
between the current time and a start time of data collection
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for a case by the first medical device. The first patient data
may include one or more of physiological data and chest
compression data. The physiological data may include one
or more of an electrocardiogram (ECG), blood pressure,
heart rate, respiration rate, heart sounds, lung sounds, res-
piration sounds, end tidal carbon dioxide, saturation of
muscle oxygen (SMQ,), oxygen saturation, cerebral blood
flow, electroencephalogram (EEG) signals, brain oxygen
level, tissue pH, tissue fluid levels, ultrasound images of the
patient’s heart, near-infrared reflectance spectroscopy data,
pneumography data, and cardiography data. The chest com-
pression data may include one or more of displacement data,
velocity data, release velocity data, acceleration data, force
data, compression rate data, dwell time data, hold time data,
blood pressure data, and blood flow data. The first medical
device may include a near field communications tag con-
figured to establish communications between the first medi-
cal device and the at least one auxiliary device in response
to a proximate location of the at least one auxiliary device
relative to the first medical device. The first playback
interface and the second playback interface may include a
data display window configured to provide a visual repre-
sentation of the first patient data, an interactive timeline
configured to capture first user input indicative of a time
interval selection for the visual representation of the first
patient data, and a media navigation bar configured to
capture second user input indicative of data display param-
eters and to control the visual representation of the first
patient data based on the second user input. The visual
representation of the first patient data may include one or
more of waveforms, time trends, and discrete physiological
measurements for one or more of cardiac parameters and
ventilation and/or respiration parameters. The visual repre-
sentation of the first patient data may include one or more of
a textual, numerical, and graphical representation of cardio-
pulmonary resuscitation (CPR) performance data. The CPR
performance data may include one or more of a compression
depth, a compression rate, a chest release indicator, a per-
fusion performance indicator, a CPR time indicator, blood
pressure data, and blood flow data. The interactive timeline
may include a first time interval selector configured to
indicate a start time of the visual representation of the first
patient data, and a second time interval selector configured
to indicate an end time of the visual representation of the
first patient data. The first time interval selector and the
second time interval selector may be configured to move
along the interactive timeline in response to user input. The
interactive timeline may include one or more visual event
indicators and may be configured to capture a user selection
of at least one visual event indicator of the one or more
visual event indicators. The data display window may be
configured to provide the visual representation of the first
patient data that may correspond to the selected at least one
visual event indicator. The interactive timeline may be
configured to provide a data preview pop-up window in
response to a touchscreen gesture associated with an on-
screen cursor. The data preview pop-up window may be
configured to provide a visual representation of at least a
portion of the first patient data that may correspond to a time
associated with a position of the on-screen cursor along the
interactive timeline. The data preview pop-up window may
provide one or more of an ECG waveform, CPR perfor-
mance data, physiological waveforms, discrete physiologi-
cal measurements, device settings, and device actions. The
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media navigation bar may include user interactive data
display controls configured to enable a user to control
playback of the first patient data. The user interactive data
display controls may include one or more of a rewind
control, a play control, a stop control, a pause control, and
a fast forward control, a skip back control, and skip forward
control. The first playback interface and the second playback
interface may include a playback speed selection control
configured to adjust a playback speed for the first patient
data visually represented in the data display window. The
first playback interface and the second playback interface
may be configured automatically adjust the playback speed
to provide a historical portion of the first patient data at a
speed determined by the playback speed selection control
and provide a real-time portion of the first patient data at a
speed that matches a data display speed for the first opera-
tional interface. The first playback interface and the second
playback interface may include an event search function
configured to provide a user-selectable list of events on an
interactive menu in response to a user activation of the event
search function. The first playback interface and the second
playback interface may be configured to highlight visual
indicators on the interactive timeline in response to a user
selection of an event from the user-selectable list of events.
The first playback interface and the second playback inter-
face may include a medical condition selection control
configured to enable a user selection of a medical condition
from an interactive menu, and determine one or more
settings for data display based on the user selection of the
medical condition. The first playback interface and the
second playback interface may include a data preview area.

[0009] An example of a system for review of clinical data
in a playback mode according to the disclosure includes at
least one display screen associated with a playback interface
host device, one or more patient interface devices, a
memory, and a processor coupled to the one or more patient
interface devices, the memory, and the at least one display
screen and configured to receive signals from the one or
more patient interface devices that may be indicative of
patient data, generate a visual representation of the patient
data, and control the at least one display screen to selectively
display a playback interface, wherein the playback interface
may include the visual representation of the patient data.

[0010] Implementations of such a system may include one
or more of the following features. The selective display of
the playback interface may include the processor being
configured to implement a display mode for the at least one
display screen selected from a plurality of display modes
including an operational interface only mode that excludes
the playback interface, a playback interface only mode, and
a combined operational/playback mode. The processor may
be configured to disallow selection of one or more of the
plurality of display modes based on a status of the one or
more patient interface devices. The processor may be con-
figured to disallow an automated selection of the one or
more of the plurality of display modes. The processor may
be configured to disallow a user selection of the one or more
of the plurality of display modes. The one or more patient
interface devices may include one or more therapy delivery
components. The status of the one or more patient interface
devices may include an indication of whether the playback
interface host device may be currently delivering therapy to
a patient via the one or more therapy delivery components.
The one or more patient interface devices may include one
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or more sensors. The status of the one or more patient
interface devices may include an indication of whether the
one or more sensors may be currently coupled to a patient to
provide sensor signals to the playback interface host device.
The playback interface host device may be configured to
capture the user input indicative of a user selected display
mode. The processor may be configured to implement the
display mode based on the user input. The processor may be
configured to generate the visual representation of the
patient data from non-image format data. The processor may
be configured to generate the visual representation of the
patient data in real-time. The playback interface may include
a data display window configured to provide a visual rep-
resentation of the at least a portion of the patient data, an
interactive timeline configured to capture first user input
indicative of a time interval selection for the visual repre-
sentation of the at least a portion of the patient data, and a
media navigation bar configured to capture second user
input indicative of data display parameters, and control the
visual representation of the at least a portion of the patient
data based on the second user input. The visual representa-
tion of the at least a portion of the patient data may include
one or more of waveforms, time trends, and discrete physi-
ological measurements. The patient data may include one or
more of cardiac parameters and ventilation and/or respira-
tion parameters. The waveforms may include electrocardio-
gram (ECG) waveforms. The waveforms may include one or
more of a pulse oximetry waveform and a capnography
waveform. The discrete physiological measurements may
include one or more of heart rate, blood pressure, breathing
rate, temperature, oxygen saturation, and end tidal carbon
dioxide. The visual representation of the at least a portion of
the patient data may include one or more of a textual,
numerical, and graphical representation of cardiopulmonary
resuscitation (CPR) performance data. The CPR perfor-
mance data may include one or more of a compression
depth, a compression rate, a chest release indicator, a per-
fusion performance indicator, a CPR time indicator, blood
flow data, and blood pressure data. The time interval selec-
tion may include a start time for the visual representation of
the at least a portion of the patient data and an end time for
the visual representation of the at least a portion of the
patient data. The interactive timeline may include a first time
interval selector configured to indicate the start time of the
visual representation of the at least a portion of the patient
data and a second time interval selector configured to
indicate the end time of the visual representation of the at
least a portion of the patient data. The first time interval
selector and the second time interval selector may be con-
figured to move along the interactive timeline in response to
user input. The interactive timeline may be configured to
capture a two-finger touchscreen gesture. A position of a first
finger of the gesture may correspond to the start time of the
time interval selection and a position of a second finger of
the gesture may correspond to the end time of the time
interval selection. The start time and the end time may each
correspond to a respective time prior to a current time. The
start time may correspond to a time prior to a current time
and the end time may correspond to the current time. The
visual representation may include a looped playback of the
at least a portion of the patient data over a sequence of times
between and including the start time and the end time. The
playback interface may include a loop control configured to
capture user input indicative of a number of repetitions for
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the looped playback. The interactive timeline may include
one or more visual event indicators. The one or more visual
event indicators may include one or more icons. Each icon
may be at a position along the interactive timeline that may
correspond to a time of an event represented by the icon. The
one or more visual event indicators may correspond to one
or more medical events. The one or more medical events
may include one or more of received treatment and physi-
ological events, the received treatment including at least one
of cardiopulmonary resuscitation, drug delivery, electro-
therapy, and ventilation and/or respiration and the physi-
ological events including at least one of a physiological
parameter measurement and a physiological parameter
observation. The one or more visual event indicators may
correspond to one or more medical device events. The one
or more medical device events may include a heart rhythm
analysis, delivery of electrotherapy, and a low battery con-
dition. The interactive timeline may be configured to capture
a user selection of at least one visual event indicator of the
one or more visual event indicators. At least one of a start
time and an end time of the time interval selection may
correspond to a time associated with the selected at least one
visual event indicator. The interactive timeline may be
configured to capture a user selection of a first visual event
indicator and a second visual event indicator wherein a time
associated with the first visual event indicator may corre-
spond to a start time of the time interval selection and a time
associated with the second visual event indicator may cor-
respond to an end time of the time interval selection. A start
time of the time interval selection may correspond to a time
that may be a predetermined time interval prior to the time
associated with the selected at least one visual event indi-
cator. An end time of the time interval selection may
correspond to a time that may be a predetermined time
interval subsequent to the time associated with the selected
at least one visual event indicator. The data display window
may be configured to provide the visual representation of the
at least a portion of the patient data that may correspond to
the selected at least one visual event indicator. The selected
at least one visual event indicator may correspond to a shock
event and the visual representation of the patient data may
correspond to ECG data. The selected at least one visual
event indicator may correspond to a drug administration and
the visual representation of the patient data may correspond
to physiological data associated with an expected patient
response to the drug administration. The interactive timeline
may include an on-screen cursor configured to move along
the interactive timeline in response to user input wherein a
position of the on-screen cursor may correspond to a user-
selected position along the interactive timeline. The user
input may include input captured by a touchscreen associ-
ated with the playback interface. The interactive timeline
may be configured to provide a data preview pop-up window
in response to a touchscreen gesture associated with the
on-screen cursor. The touchscreen gesture may include at
least one of a press and at least one tap. The data preview
pop-up window may be configured to provide a visual
representation of the patient data that may correspond to a
time associated with a position of the on-screen cursor along
the interactive timeline. The data may include one or more
of an ECG waveform, CPR performance data, physiological
waveforms, discrete physiological measurements, device
settings, and device actions. The interactive timeline may
include a playback pointer configured to dynamically indi-
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cate a time associated with the visual representation of the
data at the data display window. The playback pointer may
be configured automatically move along the interactive
timeline in synchronously with the visual representation of
the data. The data display window may include a playback
position indicator configured to display a numeric represen-
tation of the time associated with the playback pointer. The
media navigation bar may include user interactive data
display controls that may be configured to enable a user to
control playback of data at the playback interface. The user
interactive data display controls may include one or more of
a rewind control, a play control, a stop control, a pause
control, and a fast forward control, a skip back control, and
skip forward control. The skip back control and the skip
forward control may be configured to cause the playback
interface to provide data according to a user selected
sequence. The skip back control and the skip forward control
may be configured to enable the user to a select a time for
data playback corresponding to a visual event indicator. The
playback interface may include a playback speed selection
control configured to adjust a playback speed for data in the
data display window. The playback interface may be con-
figured to automatically adjust the playback speed for data
in the data display window so that the playback interface
may provide historical data at a speed determined by the
playback speed selection control and may provide real-time
data at a default speed. The playback interface may include
an event search function. The playback interface may be
configured to provide a user-selectable list of events on an
interactive menu in response to a user activation of the event
search function. The user-selectable list of events may
include events in chronological order. The user-selectable
list of events may include events sorted by type of event. The
playback interface may be configured to highlight visual
indicators on the interactive timeline in response to a user
selection of an event from the user-selectable list of events.
The playback interface may include a medical condition
selection control. The medical condition selection control
may be configured to enable user selection of a medical
condition from an interactive menu of the playback inter-
face. The playback interface may be configured to determine
one or more settings for data display at the playback
interface based on the user selection of the medical condi-
tion. The one or more settings may include one or more of
a playback interval, a playback interval relative to a visual
event indicator on the interactive timeline, a playback speed,
or a number of repetitions of data display for looped
playback. The playback interface may include a data pre-
view area. The display may include a touchscreen and the
playback interface may be configured to provide data from
the data display window in the data preview area in response
to a drag and drop touchscreen operation. The display may
include a pressure sensitive touchscreen and the playback
interface may be configured to provide data from the data
display window in the data preview area in response to
pressure applied to the data display window. The data
preview area may include a plurality of data preview win-
dows. Each data preview window of the plurality of data
preview windows may include a time display corresponding
to a time on the interactive timeline associated with the data
in the respective data preview window. The data preview
area may be configured to provide the plurality of data
preview windows in a chronological order within the data
preview area based on a time interval associated with the
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data in each data preview window of the plurality of data
preview windows. The playback interface may be config-
ured to capture an annotation for data in the data preview
area. The playback interface may be configured to capture
the annotation via a text input to the playback interface. The
playback interface may be configured to capture the anno-
tation via an audio input to the playback interface. The
playback interface host device may include a computing
device. The computing device may include a computer
tablet. The playback interface host device may include a
medical device. The medical device may include one of a
therapeutic medical device and a patient monitor. The thera-
peutic medical device may include a defibrillator, a defibril-
lator/patient monitor, or a modular defibrillator/patient
monitor. The one or more patient interface devices may
include therapy electrodes. The patient data may include one
or more of electrocardiogram (ECG) data and transthoracic
impedance data. The one or more patient interface devices
may include a chest compression monitor and wherein the
patient data may include chest compression parameters. The
one or more patient interface devices may include one or
more of ventilation and/or respiration sensors and cardiac
sensing electrodes. The ventilation and/or respiration sen-
sors may include one or more of spirometry sensors, flow
sensors, oxygen sensors, carbon dioxide sensors, pulse oxi-
metry sensors, capnography sensors, impedance sensors,
and combinations thereof. The patient data may include one
or more of physiological data and chest compression data.
The physiological data may include one or more of an
electrocardiogram (ECG), blood pressure, heart rate, respi-
ration rate, heart sounds, lung sounds, respiration sounds,
end tidal carbon dioxide, saturation of muscle oxygen
(SMO2), oxygen saturation, cerebral blood flow, electroen-
cephalogram (EEG) signals, brain oxygen level, tissue pH,
tissue fluid levels, ultrasound images of the patient’s heart,
near-infrared reflectance spectroscopy data, pneumography
data, and cardiography data. The chest compression data
may include one or more of displacement data, velocity data,
release velocity data, acceleration data, force data, compres-
sion rate data, dwell time data, hold time data, blood
pressure data, and blood flow data. The at least one display
screen may include a touchscreen. The touchscreen may
include a pressure-sensitive touchscreen.

[0011] Other capabilities may be provided and not every
implementation according to the disclosure must provide
any, let alone all, of the capabilities discussed. Further, it
may be possible for an effect noted above to be achieved by
means other than that noted and a noted item/technique may
not necessarily yield the noted effect.

BRIEF DESCRIPTION OF THE DRAWINGS

[0012] Various aspects of the disclosure are discussed
below with reference to the accompanying figures, which are
not intended to be drawn to scale. The figures are included
to provide an illustration and a further understanding of
various examples. and are incorporated in and constitute a
part of this specification, but are not intended to limit the
scope of the disclosure. The drawings, together with the
remainder of the specification, serve to explain principles
and operations of the described and claimed aspects and
examples. In the figures, each identical or nearly identical
component that is illustrated in various figures is represented
by a like numeral. For purposes of clarity, not every com-
ponent may be labeled in every figure. A quantity of each
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component in a particular figure is an example only and
other quantities of each, or any, component could be used.
[0013] FIG. 1A shows an example of a medical device
with an operational interface.

[0014] FIG. 1B shows an example of a playback interface
with the medical device as the playback interface host
device.

[0015] FIG. 1C shows an example of a combined opera-
tional/playback mode for the medical device.

[0016] FIG. 1D shows an example of a combined opera-
tional/playback mode for the medical device.

[0017] FIG. 1E shows an example of a user selection via
a touchscreen for a display mode.

[0018] FIG. 1F shows an example of a user selection via
a touchscreen for a display mode.

[0019] FIG. 1G shows an example of a user selection via
a touchscreen for a display mode.

[0020] FIG. 1H shows an example of a user selection via
a touchscreen for a display mode.

[0021] FIG. 1I shows an example of a user selection via a
touchscreen for a display mode.

[0022] FIG. 2 shows an example of a device system that
provides the operational and playback interfaces.

[0023] FIG. 3A shows an example of a multiple medical
device system that provides the operational and playback
interfaces.

[0024] FIG. 3B shows an example of medical devices
configured for coordinated and/or sequential care.

[0025] FIG. 3C shows an example of a transition of a
patient to a second medical device.

[0026] FIG. 4A shows an example of a system that
includes a medical device and a computing device providing
the operational and playback interfaces.

[0027] FIG. 4B shows an example of a system that
includes a modular therapeutic medical device/patient moni-
tor and provides the operational and playback interfaces.
[0028] FIG. 5 shows a schematic diagram of an example
of the playback interface.

[0029] FIG. 6A shows an example of interactive timeline
features.
[0030] FIG. 6B shows an example of touchscreen control

of the playback interface.

[0031] FIG. 7A shows an example of multiple temporal
windows on the playback interface.

[0032] FIG. 7B shows another example of multiple tem-
poral windows on the playback interface.

[0033] FIG. 8 shows an example of an on-screen cursor for
the interactive timeline.

[0034] FIG. 9 shows an example of an event search
function for the playback interface.

[0035] FIG. 10A shows an example of a data preview area
for the playback interface.

[0036] FIG.10B shows an example of a data selection area
for user selection of data to display on a communicatively
coupled device.

[0037] FIG.10C shows an example of a data selection area
for user selection of data to display on a communicatively
coupled device.

[0038] FIG. 11 shows examples of components of various
devices discussed with regard to FIGS. 1A-10C.

[0039] FIG. 12 shows examples of components of a modu-
lar therapeutic medical device/patient monitor.
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DETAILED DESCRIPTION

[0040] During a medical event, a medical device may
provide medical therapy to a patient and/or may monitor the
patient. The medical device may be one physical device
(e.g., a single housing) or may be multiple physical devices
(e.g., modular physical devices with two or more separate
housings) configured to communicatively and/or operatively
couple to one another. For example, the medical device may
be a patient monitor, a therapeutic medical device (e.g., a
defibrillator, an automated compression device, a ventilator,
etc.), a therapeutic medical device/patient monitor, or a
modular therapeutic medical device/patient monitor. The
medical device may include and/or be configured to couple
to one or more patient interface devices. The patient inter-
face devices may include one or more therapy delivery
components, one or more sensors, and combined therapy
delivery/sensing components such as defibrillation elec-
trodes configured to sense and monitor a patient’s electro-
cardiogram (ECG) and to deliver electrotherapy. The medi-
cal device may collect patient data via the one or more
patient interface devices. The patient data may include
treatment data, sensor data, and/or combinations thereof.
The treatment data may correspond to data collected during
or in conjunction with therapy delivery. For example, ECG
data collected while defibrillation electrodes are coupled to
the patient may be treatment data as this data is collected in
conjunction with a possible delivery of electrotherapy. An
evaluation of the ECG may be necessary in order to deter-
mine if electrotherapy is necessary and to enable delivery of
the electrotherapy by the defibrillator. The sensor data may
correspond to data collected by a medical device that is not
configured to delivery therapy (e.g., a patient monitor)
and/or by a medical device that is configured to deliver
therapy (e.g., a therapeutic medical device). For example,
the patient monitor may collect ECG data via sensing
electrodes and may not be configured to delivery electro-
therapy to the patient. As another example, the defibrillator
be coupled to the patient via the defibrillation and/or sensing
electrodes and may collect ECG data via these electrodes. If
the ECG evaluation determines that electrotherapy is rec-
ommended, the defibrillator may be utilized to deliver the
electrotherapy via the defibrillation electrodes. In an imple-
mentation, the defibrillator may be used as a patient monitor
with sensors including the electrodes and/or other physi-
ological sensors. The patient data may include physiological
sensor data. Additionally or alternatively, the patient data
may include clinical performance data such as chest com-
pression parameters, respiration parameters, blood flow and/
or blood pressure parameters, etc. In an implementation, the
chest compression parameters may include the blood flow
and/or the blood pressure parameters. Additionally or alter-
natively, the patient data may include patient demographic
data (e.g., name, age, gender, address, insurance, medical
provider, etc.), patient height, patient weight, chest anterior/
posterior measurement, diagnostic data, stored event mark-
ers of clinical interventions and/or other types of event
markers, historical patient health information, medication,
drug use, and/or prescription information, clinical perfor-
mance information (e.g., chest compression measurements,
chest impedance measurements), etc. In an implementation,
the patient data may include emergency services data such
as, for example, but not limited to a time of cardiac arrest
and/or other emergency event, a time of a 911 call, a time of
dispatch, and/or other emergency dispatch and/or electronic
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patient care record data. In an implementation, event mark-
ers may come from a plurality of medical devices commu-
nicatively coupled to the playback interface.

[0041] The medical device may provide the medical
therapy via the one or more therapy delivery component(s).
The medical device may include the one or more therapy
delivery component (s) and/or may be configured to couple
to the one or more therapy delivery component(s) in order to
provide medical therapy to the patient. The therapy delivery
component(s) may be configured to couple to the patient.
For example, the therapy delivery components may be
defibrillation electrodes. The caregiver may attach the defi-
brillation electrodes to the patient and the defibrillator or
defibrillator/patient monitor may provide electrotherapy to
the patient via the defibrillation electrodes. As another
example, the therapy delivery components may be one or
more belts or a piston that may provide chest compression
therapy to the patient as components of the automated
compression device, or may be a compression monitor that
a caregiver may place on the chest of a patient to sense chest
compression parameters during the application of manual
chest compressions. As a further example, the therapy
delivery components may be breathing tubes and/or a mask.
Ventilation (e.g., mechanical ventilation and/or manual ven-
tilation) may deliver air and/or provide other ventilation
and/or respiration therapy to the patient via the breathing
tubes and/or the mask. These examples are not limiting of
the disclosure as other types of medical devices, therapy
delivery components, sensors, and therapy are within the
scope of the disclosure.

[0042] The medical device may monitor the patient via the
one or more sensors. The one or more sensors may generate
signals indicative of physiological parameters of the patient.
For example, the physiological parameters may include one
or more of at least one vital sign, an ECG, blood pressure,
heart rate, respiration rate, heart sounds, lung sounds, res-
piration sounds, end tidal carbon dioxide, saturation of
muscle oxygen (SMO,), oxygen saturation (e.g., SpO, and/
or Pa0,), cerebral blood flow, electroencephalogram (EEG)
signals, brain oxygen level, tissue pH, tissue fluid levels,
physical parameters as determined via ultrasound images,
parameters determined via near-infrared reflectance spec-
troscopy, pneumography, and/or cardiography, etc. Addi-
tionally or alternatively the one or more sensors may gen-
erate signals indicative of resuscitation/care data for the
patient. For example, the resuscitation/care data may include
chest compression parameters, ventilation and/or respiration
parameters, drug delivery parameters, fluid delivery param-
eters, etc. The ventilation parameters may be manual ven-
tilation parameters and/or mechanical ventilation param-
eters.

[0043] In an implementation, the therapy delivery com-
ponents may include and/or function as sensors and generate
signals indicative of physiological and/or resuscitation
parameters. For example, the defibrillation electrodes may
be configured as cardiac sensing electrodes as well as
electrotherapy delivery devices. As another example, a
therapeutic cooling device may be an intravenous cooling
device. Such a cooling device may include an intravenous
(IV) device as a therapy delivery component configured to
deliver cooling therapy and sense the patient’s temperature.
For example, the IV device may be a catheter that includes
saline balloons configured to adjust the patient’s temperature
via circulation of temperature controlled saline solution. In
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addition, the catheter may include a temperature probe
configured to sense the patient’s temperature. As a further
example, an TV device may provide therapy via drug deliv-
ery and/or fluid management. The IV device may also
monitor and/or enabling monitoring of a patient via blood
sampling and/or venous pressure monitoring (e.g., central
venous pressure (CVP) monitoring).

[0044] The medical device may receive the signals gen-
erated by the one or more sensors and/or the one or more
therapy delivery components. The medical device may
include one or more processors, memory, and associated
circuitry configured to receiver, process, and analyze these
signals to generate and/or determine patient data. During
therapy delivery, a user of a medical device may view and/or
review the patient data via a display or other output device
of the medical device. In various implementations, the user
may be a caregiver such as a first responder, a paramedic, a
physician, a rescue worker, etc. For example, the output
device may be a display, a speaker, a haptic device, etc. The
output device may be an input/output device configured to
capture user input in addition to providing information for
the user.

[0045] The output device may provide an operational
interface that provides the patient data as operational infor-
mation. The operational information may include, for
example, medical care delivery parameters (e.g., perfor-
mance parameters), medical device operational parameters
and settings, physiological information for the patient, etc.
For example, on the defibrillator, the patient monitor
coupled to the defibrillator, or a defibrillator/monitor, the
operational information may include chest compression rate
and depth as delivery parameters, shock energy as an
operational parameter or setting, and an electrocardiogram
(ECG) as physiological information. The operational inter-
face may display and/or otherwise provide the operational
information in real-time as it is captured, generated, and/or
collected by the medical device during an ongoing medical
event. Thus the user may view the patient data in real-time
in order to effectively administer care to the patient.

[0046] It may be of benefit for the user of the medical
device to review at least a portion of the operational infor-
mation in a playback mode. The review in the playback
mode may replay or redisplay treatment information at a
playback interface. The playback interface may enable this
review during the ongoing medical event and while the
medical device is still administering therapy and/or collect-
ing patient data from the patient. Thus, data playback may
not require any downtime in operation of the medical device.
This review may include review of patient data from time
periods that include a current time. Alternatively, this review
may be a historical review that includes time periods prior
to the current time. Thus, the playback interface may enable
a review of the patient data in real-time and/or as historical
data. Further, input to the playback interface may augment
patient data collected by the medical device and/or displayed
at the playback interface. For example, in various imple-
mentations, the playback interface may enable review of
patient data such as heart rate, blood pressure, etc. and/or
physiological waveforms such as, for example, an electro-
cardiogram and/or CPR data such as, for example, compres-
sion depth, compression rate, etc. These types of data are
examples only and not limiting of the disclosure and are
discussed in further detail below along with various features
of the playback interface.
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[0047] It may be of benefit to the user to access this
playback interface at the medical device (e.g., the device
delivering therapy to the patient and/or monitoring the
patient) and/or at an auxiliary device. As such, one or more
of the medical device and the auxiliary device may be a
playback interface host device. The auxiliary device may be
communicatively coupled to the medical device and may be
located proximate to or remote from the medical device. The
auxiliary device may be a medical device or a computing
device. The auxiliary device may receive the patient data
from the medical device for display at the playback interface
hosted by the auxiliary device. The auxiliary device may
deliver and/or be configured to deliver therapy to the patient.
Additionally or alternatively, the auxiliary device may col-
lect patient data from the patient via one or more sensors.
For example, the auxiliary device may be a computer tablet,
aserver, a laptop, a mobile communications device, a patient
monitor, a therapeutic medical device (e.g., a defibrillator, an
automated compression device, a ventilator, etc.), a thera-
peutic medical device/patient monitor, or a modular thera-
peutic medical device/patient monitor. These types of medi-
cal and auxiliary devices are examples only and other types
and combinations of medical devices and/or auxiliary
devices are within the scope of the disclosure.

[0048] The ability of the playback interface host device
(e.g., the medical device and/or the auxiliary device) to
provide the playback interface during the ongoing medical
event may provide the advantage of improving the efficacy
of care provided to the patient as a result of the data review
with the playback interface. For example, the patient may
report chest pain and the caregiver may couple the defibril-
lation electrodes of a defibrillator to the patient in anticipa-
tion of a need to provide electrotherapy. The caregiver may
also administer a drug such as aspirin or nitroglycerine. The
defibrillator may collect an ECG waveform over a time
period spanning the drug administration. Without interrup-
tion of on-going care and/or real-time monitoring, the care-
giver may playback and review the ECG over the time
period spanning the drug administration to see the effect, if
any, of the drug administration on the ECG. This informa-
tion may inform an evaluation of whether the chest pain
indicates a cardiac condition and/or the efficacy of the
particular drug and/or the particular drug dosage. As another
example, the caregiver may be treating the patient for
cardiac arrest and may playback the ECG immediately pre-
and post-defibrillation shock from an earlier defibrillation
shock to determine what the presenting and post shock
rhythms were and adjust the defibrillation energy of the
upcoming defibrillation based on the effect incurred on the
ECG from a previous defibrillation shock. As a further
example, the patient may report and/or present with breath-
ing difficulty. The defibrillator or defibrillator/monitor may
collect a capnography and/or spirometry waveform. The
collected waveform may span a time period during which an
asthma-type inhaler was provided to the patient. As in the
previous example, without interruption of ongoing care
and/or real-time monitoring, the caregiver may playback and
review the waveform over the time period spanning the
inhaler delivery. If the waveform indicates a clear airway in
response to the inhaler, the caregiver may diagnose and/or
treat the patient for asthma. However, if the waveform does
not indicate a clear airway in response to the inhaler, the
caregiver may diagnose and/or treat the patient for COPD.
In both of these examples, the playback interface may enable
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the caregiver to look back in time to see what a particular
waveform looked like before an intervention in order to
better evaluate the patient condition after the intervention.
As such, the data review enabled by the playback interface
may improve an evaluation of the appropriateness and/or
effectiveness of treatments provided. In particular, by evalu-
ating these treatments during the medical event, the treat-
ments may be modified and adjusted in real-time during the
ongoing medical event.

[0049] The benefits of the playback interface may be
further enhanced if the medical device configured to deliver
therapy via the therapy delivery components provides the
playback interface along with the operational interface. Such
a medical device may provide both the operational interface
and the playback interface during ongoing therapy which
may inform a treatment decision and/or enable an evaluation
of an administered treatment in real-time without disruption
of the ongoing therapy. For example, such an arrangement
may eliminate or reduce the need for the caregiver to provide
extra equipment to display the playback interface. This may
be of particular use in an emergency care scenario where
equipment may be transported to the scene of the patient and
timely delivery of care may be critical. Reducing the number
of items of equipment may ease transportation of the equip-
ment and reduce time and cost associated with care. As
another example, such an arrangement may allow one care-
giver to review the playback information without disrupting
the monitoring of the operational information. For instance,
the medical device may provide patient data, including, for
example, an ECG, as an operational interface. The caregiver
may observe the ECG provided as the operational interface
to monitor a current state of the patient. Additionally, the
caregiver may review the ECG over time at the playback
interface to evaluate previous interventions such as drugs.
This review may not disrupt the current state monitoring.
Even during the playback review, the defibrillator and the
caregiver may continue to evaluate the ECG for indications
of a shockable arrhythmia and provide electrotherapy with-
out delays due to patient data review. As a further benefit, the
simultaneous view of the operational and playback data on
one device may more clearly indicate the temporal relation-
ship between the operational and playback data than data
displayed on separate devices. This feature where opera-
tional and playback data are made readily and simultane-
ously available may provide additional efficiency and may
further improve patient diagnostics and care.

[0050] Insome medical care scenarios, the medical device
that provides both the playback interface and the operational
interface may be a second or subsequent device in a
sequence of medical devices. The previous medical device
may provide patient data to the subsequent medical device.
In this case, during and after a patient transition to the
second medical device, the caregiver may playback and
review the patient data collected by the previous medical
device without disruption of ongoing care by the subsequent
medical device. Such cooperative data review and/or sharing
may improve the efficiency and quality of tiered care that
involves patient transitions between medical devices.

[0051] As an example of tiered care, the first responders to
a cardiac emergency may be a basic life support (BLS) crew.
This first tier BLS crew may have an automated external
defibrillator (AED) and may be trained to follow rigid EMS
care protocols as instructed via the operational interface of
the AED. However, the BLS crew may not include personnel
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trained to evaluate medical data and adjust care beyond
these protocols. For example, the BLS crew may strictly
follow automated use instructions provided by the AED As
a second or subsequent tier, a medical supervisor and/or an
advanced life support (ALS) crew may arrive at the scene to
provided further assistance to the BLS crew. The medical
supervisor may have the requisite training to evaluate the
patient data and adjust care beyond the protocols. If the AED
includes the capability of providing the playback interface,
the BLS crew may continue to follow the automated AED
instructions via the operational interface while the medical
supervisor may review and evaluate the patient data at the
playback interface. If the AED provides both of these
interfaces, the medical supervisor may not have to carry any
extra and/or specialized equipment. The medical supervisor
may simply arrive at the scene, pull up the playback inter-
face on the AED that is already in use on the patient, review
and evaluate the patient data at the playback interface, and
advise the BLS crew of care adjustments. The ALS crew
may arrive at the patient scene with a more advanced
defibrillator and/or patient monitor which may allow for
more sophisticated and flexible medical evaluation and care
than the AED For instance, the more advanced defibrillator
and/or patient monitor may provide additional monitoring
functions such as pulse oximetry and capnography or addi-
tional therapies such as cardiac pacing or synchronized
cardioversion. As another example, an emergency depart-
ment physician may review playback information on a
remote device that provides the playback interface. The
physician may provide information to the caregivers en
route to the hospital and/or may prepare specific treatments
and/or tests to administer to the patient upon arrival based on
this playback review. In an implementation, one or more of
the first or subsequent medical devices may enable both
AED and manual operation modes. Upon arrival at the scene
and/or en route to the scene, the AED and the advanced
defibrillator and/or patient monitor may communicatively
couple to one another and share collected patient data. The
ALS crew may review real-time and/or historical patient
data collected by the AED at a playback interface provided
by the advanced defibrillator and/or patient monitor. The
advanced defibrillator and/or patient monitor and/or the ALS
team may provide care instructions or other information to
the AED and/or the BLS team based on this review. Fur-
thermore, upon arrival at the scene, the ALS crew may
transition the patient from the AED to the advanced defi-
brillator and/or patient monitor. The playback interface at
the advanced defibrillator and/or patient monitor may enable
review of data collected by the advanced defibrillator and/or
patient monitor during ongoing therapy delivery.

[0052] Referring to FIG. 1A, an example of a medical
device with an operational interface is shown. The medical
device 110 is shown in FIG. 1A as a patient monitor/
defibrillator. This configuration of the medical device 110 is
an example only and not limiting of the disclosure. In
various implementations, the medical device 110 may be a
defibrillator, patient monitor, defibrillator/monitor, an auto-
mated compression device, a therapeutic cooling device, an
extracorporeal membrane oxygenation (ECMO) device, a
ventilation device, combinations thereof, or another type of
medical device configured to couple to one or more therapy
delivery components to provide therapy to the patient. In an
implementation, the medical device 110 may be an inte-
grated therapy delivery/monitoring device that includes a
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single housing 1140, as shown in FIG. 11. The single
housing 1140 may surround, at least in part, the therapy
delivery components and the monitoring components. In an
implementation, the medical device 110 may be a modular
therapy delivery/monitoring device (e.g., the device 410 as
described in further detail below with regard to FIG. 4B) that
includes at least a first housing 1240 and a second housing
1245 (e.g., as shown in FIG. 12).

[0053] Referring further to FIG. 1A, the medical device
110 may include one or more output or input/output devices,
for example, a display screen 115. A processor of the
medical device 110 (e.g., the processor 120 as shown in FIG.
11) may control the display screen 115 to selectively display
the operational interface 135. The operational interface 135
as shown in FIG. 1A is an example only and elements may
be rearranged, combined, altered, or deleted. As discussed in
further detail below, selective display refers to the ability of
the processor to select amongst various available display
modes which may include an operational interface only
display mode.

[0054] The operational interface 135 may provide patient
data received by the medical device 110 from the patient
interface device(s) 160 (e.g., the therapy delivery compo-
nent(s) 161a and/or from the sensor(s) 1615). For example,
the medical device 110 may be configured to couple to the
patient interface device(s) 160 via the one or more connec-
tion ports 165. The operational interface 135 may provide
the patient data in real-time as the signals are received and
processed by the processor 120 of the medical device 110.
The patient interface device(s) 160 and the patient data are
described briefly here and also described in further detail
with regard to FIG. 11.

[0055] The therapy delivery component(s) 161a are con-
figured to deliver therapy to the patient and may be config-
ured to couple to the patient. For example, the therapy
delivery component(s) 161a may include one or more of
electrotherapy electrodes including defibrillation electrodes
and/or pacing electrodes, chest compression devices, venti-
lation devices, drug delivery devices, etc. In addition to
delivering therapy to the patient, the therapy delivery com-
ponent(s) 161a may include, be coupled to, and/or function
as sensors and provide signals indicative of sensor data (e.g.,
first sensor data) to the medical device 110. For example, the
therapy delivery component(s) 161a may be defibrillation
and/or pacing electrodes and may provide signals indicative
of transthoracic impedance, electrocardiogram (ECG), heart
rate and/or other physiological parameters.

[0056] The sensor(s) 1615 are configured to provide sig-
nals indicative of sensor data (e.g., second sensor data) to the
medical device 110. The sensor(s) 1615 may be configured
to couple to the patient. For example, the sensor(s) 1615 may
include cardiac sensing electrodes, a chest compression
sensor, and/or ventilation and/or respiration sensors.
[0057] The medical device 110 may be configured to
receive the sensor signals (e.g., from the therapy delivery
component(s) 161a and/or the sensor(s) 1615) indicative of
patient data for the patient and configured to process the
sensor signals to determine and collect the patient data. The
patient data may include patient data which may character-
ize a status and/or condition of the patient (e.g., physiologi-
cal data such as ECG, heart rate, pulse oximetry, non-
invasive hemoglobin parameters, capnography, oxygen and
carbon dioxide concentrations in the airway, invasive and
non-invasive blood pressures, tissue pH, tissue oxygenation,
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near infra-red spectroscopy, lactate, glucose and/or other
laboratory measures which may be point-of-care laboratory
measures, images and/or video from examination devices
(e.g., ultrasound, laryngoscope, etc.), temperature, etc.).
Additionally or alternatively, the patient data may charac-
terize the delivery of therapy (e.g., chest compression data
such as compression depth, compression rate, etc.) and/or
the patient data may characterize a status and/or condition of
the medical equipment used to treat the patient (e.g., device
data such as shock time, shock duration, attachment of
electrodes, power-on, etc.). In an implementation, the
patient data may include information from a wearable medi-
cal device such as a defibrillation vest.

[0058] In addition to the display screen 115, the medical
device 110 may include one or more other output devices
such as, for example, a speaker 170. The processor 120 may
be configured to control the speaker 170 to provide audible
instructions, a metronome (e.g.. a chest compression met-
ronome), feedback, and/or physiological information for a
user of the medical device 110. The medical device 110 may
further include device status indicators and/or device opera-
tion controls. For example, device status indicators may
include a power-on indicator 51, a battery charge indicator
52, and/or a device ready indicator 53. The device operation
controls may include a power-on control 60, a pacer mode
control 61, a heart rhythm analyze control 62, a defibrillation
energy selection control 63, a charge control 64, a shock
delivery control 65, an alarm control 70, one or more display
navigation controls 72, and a sensor control 74. Activation
of the sensor control 74 may cause an associated patient data
sensor to capture patient data and provide the data to the
medical device 110. The display screen 115 may provide the
captured patient data. For example, activation of the sensor
control 74 may cause a blood pressure sensor to measure the
patient’s blood pressure and may cause the operational
interface 135 to display the measured blood pressure in
response to activation of the sensor control 74. The medical
device 110 may include one or more soft-keys 150a, 1505,
150¢, 1504, one or more soft-key labels 151, and/or a
near-field communications (NFC) tag 80. The NFC tag 80
may enable the medical device 110 to communicatively
couple with another device.

[0059] Referring to FIG. 1B, an example of a playback
interface with the medical device as the playback interface
host device is shown. The processor 120 of the medical
device 110 may control the display screen 115 to selectively
display the playback interface 125. As discussed in further
detail below, selective display refers to the ability of the
processor to select amongst various available display modes
which may include a playback interface only display mode.
The playback interface 125 as shown in FIG. 1B is an
example only and elements may be rearranged, combined,
altered, or deleted. Similarly to the operational interface 135,
the playback interface 125 may provide the patient data
received by the medical device 110 from the sensor(s) 1615
and/or from the therapy device(s) 161. However, in addition
to the real-time patient data, the playback interface 125 may
also provide historical patient data. In an implementation,
the playback interface 125 may provide device state infor-
mation that corresponds to a time associated with patient
data.

[0060] The playback interface 125 may include various
features to enable data review. For example, the playback
interface 125 may include visual representations of a physi-
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ological waveform/time trend 180 and/or of physiological
measurements 185 and/or of CPR performance parameters
187. Additionally, the playback interface may include a user
interactive timeline 190 and media navigation bar 191.
These and other features of the playback interface 125 are
described in more detail below with regard to FIGS. 5-10B.

[0061] Theuser of the playback interface 125 may interact
with the playback interface 125 to select time periods of
interest and review the patient data corresponding to the
selected time periods. These time periods may include the
historical data, the real-time data, or combinations thereof as
discussed in further detail below with regard to temporal
labels in FIGS. 5, 6A, 6B, 7A, and 7B.

[0062] The playback interface 125 may enable the user of
the playback interface 125 to pause and/or rewind and replay
the patient data. The playback interface 125 may enable
review of the patient data in time periods including and/or
prior to a current time period. The playback interface 125
may display the patient data in real-time as the operational
interface 135 is simultaneously displaying the same patient
data. In an implementation, the playback interface 125 may
receive the patient data as image format data that constitutes
a snapshot of the visual representation of that data on the
operational interface 135. The playback interface 125 may
display the snapshot and as such the visual representation of
the data on the playback interface 125 may replicate and
redisplay the visual representation of the data that matches
a previously rendered image at the operational interface 135.
Alternatively, the playback interface 125 may not replicate
and redisplay the visual representation of the data that
matches the previously rendered image of the data at the
operational interface 135. Rather, the processor controlling
the playback interface 125 may receive non-image format
data and generate the visual representation of the data for the
playback interface 125 based on the non-image format data.
Therefore, the visual representation of the patient data on the
playback interface 125 may be different from the visual
representation of the same patient data at the operational
interface 135, for example, the visual representation on the
playback interface 125 may be rendered or otherwise dis-
played in a format and/or layout that differs from how the
data was displayed on the operational interface.

[0063] FIGS. 1A-1D show examples of the patient data
provided at the operational interface 135 and/or the playback
interface 125. The patient data shown are examples only and
not limiting of the disclosure. Further, some or all of the
information shown in these examples on the playback inter-
face 125 may be displayed on the operational interface 135
and vice versa. The patient data may include data provided
by the therapy delivery component(s) 161a (e.g.. second
sensor data) and/or data provided by the one or more
sensor(s) 1615 (e.g., first sensor data). The patient data may
include physiological measurements 140, 185 that corre-
spond to a particular point in time (e.g., discrete physiologi-
cal measurements). The physiological measurements 140,
185 may include, for example, blood pressure (e.g., non-
invasive blood pressure (NIBP) and/or invasive blood pres-
sure (IBP)), heart rate, respiration rate, temperature, oxygen
saturation (e.g., SpO,), end tidal carbon dioxide (e.g.,
EtCO,), Near Infrared Spectroscopy (NIRS) measurements,
and/or other physiological parameters. Additionally, or alter-
natively, the patient data may include physiological wave-
forms, body temperature time trends, heart rate time trends,
respiration rate time trends, and/or other time trends. The
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waveforms may correspond to physiological sensor data
received substantially continuously as a function of time,
such as an electrocardiogram (ECG) as represented sche-
matically by the waveforms 130a and 180. The time trends
may correspond to sensor data measured at discrete time
intervals and displayed as a function of time. For example,
such sensor data may include, but is not limited to, end tidal
carbon dioxide (EtCO2), as represented for example by the
capnography time trend 1305 and/or oxygen saturation (e.g,.,
Sp02), as represented for example by the pulse oximetry
time trend 130c. As another example, the sensor data may
include patient temperature and the time trend data may
include temperature trend data showing a patient tempera-
ture as a function of time. In an implementation, the patient
data may include CPR performance data 194. The CPR
performance data may include, for example, a compression
depth 195, a compression rate 196, a chest release indicator
197, a perfusion performance indicator 198, and a CPR time
indicator 199. In an implementation, the CPR performance
data may include blood pressure data and/or blood flow data.
These examples of patient data are not limiting of the
disclosure as other types of data corresponding to various
therapeutic medical devices are within the scope of the
disclosure

[0064] The processor 120 may be configured to implement
a particular display mode to selectively display the opera-
tional interface 135 and the playback interface 125. The
processor may select the implemented display mode from
available display modes for the display screen 115. For
example, as referred to above, the available display modes
may include an operational interface only mode and a
playback interface only mode. FIG. 1A shows an example of
the operational interface only mode. In this mode, the
display screen 115 may include the operational interface 135
and exclude the playback interface 125 (e.g., the processor
120 may control the display screen 115 to display the
operational interface 135 and not to display the playback
interface 125). FIG. 1B shows an example of the playback
interface only mode. In this mode, the display screen 115
may include the playback interface 125 and exclude the
operational interface 135 (e.g., the processor 120 may con-
trol the display screen 115 to display the playback interface
125 and not to display the operational interface 135).

[0065] In an implementation, the available display modes
for the display screen 115 may include a combined opera-
tional/playback mode. Referring to FIGS. 1C and 1D,
examples of the combined operational/playback mode are
shown. In the combined operational/playback mode, the
processor 120 may control the display screen 115 to simul-
taneously display the operational interface 135 and the
playback interface 125.

[0066] In the simultaneous display, the display screen may
provide the operational interface 135 in a first portion of the
display screen 115 and may provide the playback interface
125 in a second and different portion of the display screen
115. The first portion and the second portion may be the
same size or may be different sizes. For example, as shown
in FIG. 1C, the playback interface 125 may occupy a smaller
area on the display screen 115 than the operational interface
135. This configuration may be a default state for the
medical device 110. Conversely, as shown in FIG. 1D, the
operational interface 135 may occupy the smaller area on the
display screen 115 than the playback interface 125.
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[0067] The operational interface 135 and the playback
interface 125 may include one or more identifying features
126 and 136 in at least a portion of the respective interface
in order to unambiguously visually distinguish between
these two interfaces. This may prevent the user of the
medical device 110 from confusing the two interfaces. For
example, the identifying features 126 and 136 may include
different colors, different color schemes, different shapes,
and/or distinguishing labels and/or graphics that identify the
interface as the operational interface 135 or the playback
interface 125.

[0068] The medical device 110 may simultaneously dis-
play the operational and playback interfaces in various
combined mode display configurations. The combined mode
display configuration may determine the relative sizes of the
interfaces (i.e., which interface occupies the smaller area on
the display screen 115 and which interface occupies the
larger area on the display screen 115). For example, the
simultaneous display may include a side-by-side configura-
tion on one display screen without overlap between the two
interfaces. As another example, one of the first portion and
the second portion of the display screen 115 may be an inset
window that overlaps the other of the first portion and
second portion. The interface in the inset window may
occupy a smaller area on the display screen than the inter-
face that is not in the inset window. For instance, referring
to FIG. 1E the playback interface 125 is shown as an inset
window on the operational interface 135 and the operational
interface 135 is shown as an inset window on the playback
interface 125. In various implementations, the inset window
may occupy an area approximately 10%, 20%, 30% or up to
50% of the total display area. As a further example, the
medical device 110 may include multiple displays and the
operational interface 135 and the playback interface 125
may occupy different displays. These configurations of the
combined operational/playback mode are examples only and
not limiting of the disclosure.

[0069] In an implementation, the user of the medical
device 110 may provide user input that determines the
selected display mode and/or the combined mode display
configuration. For example, the user may select the display
mode via a soft-key (e.g., one or more of the soft-keys
150a-150d shown, for example, in FIG. 1A) and/or other
input device for the medical device 110. In an implementa-
tion, the medical device 110 may include a mechanical
and/or electronic mode selection switch 66, as shown for
example in FIG. 1A, in the form of a button, a knob, a toggle
switch, a touchscreen button, a softkey (i.e. a mechanical
switch whose function changes based on adjacent text on the
display screen), etc. that may capture a user selection of the
display mode. Selecting the display mode may include
changing from one display mode to another and/or toggling
between display modes in response to the user input. In an
implementation, the display screen 115 may provide a
display a display mode menu. In a further implementation,
the medical device 110 may capture the user selection via a
microphone (e.g. a verbal mode selection) and/or a haptic
input device (e.g., a tactile input mode selection).

[0070] In an implementation, the display screen 115 may
be a touchscreen configured to capture the user input that
determines the selected display mode and/or the combined
mode display configuration. Referring to FIGS. 1E-1I,
examples of user selections via a touchscreen for the display
mode are shown. FIGS. 1E-11 are examples only and are not
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limiting of the disclosure as other touchscreen gestures and
combinations of gestures are within the scope of the disclo-
sure. In an implementation, the touchscreen may be a
pressure sensitive touchscreen and the gestures may include
a push gesture to exert pressure on the display screen 115.

[0071] The percentage of the total area of the display
screen 115 occupied by the playback interface 125 may
increase or decrease based on the pressure exerted on the
pressure sensitive touchscreen by the user. For example, the
playback interface 125 may occupy a first area on the display
screen 115 that corresponds to a smaller percentage of the
total area of the display screen 115 than a second area on the
display screen 115 occupied by the operational interface
135. When the pressure sensitive touchscreen detects a
pressure that exceeds a threshold in the first area of the
display screen (e.g., as occupied by the playback interface
125), the first area may expand to occupy a relatively larger
percentage of the total area of the display screen 115. If the
detected pressure drops below the threshold, the first area
may shrink in size in response to the detected drop in
pressure. In some implementations, the pressure threshold
may be, for example, 0.1,0.2,0.5, 1, 2, or 5 pounds of force.
In some implementations, there may be two pressure thresh-
olds. A first pressure threshold may determine an expansion
of the area of the playback interface 125, and a second
pressure threshold may determine a reduction of the area of
the playback interface 125. Similarly, in some implementa-
tions, the operational interface 135 may occupy an area on
the display screen 115 that is a smaller percentage of the
total area of the display screen 115 than the playback
interface 125. Measured pressure at the pressure sensitive
touchscreen and/or one or more predetermined thresholds
may control the expansion and reduction of the area of the
operational interface 135 in a manner similar to the above-
described control of the area of the playback interface 125.

[0072] As shown schematically in FIG. 1E, the user may
select the display mode via selection of a touchscreen icon.
For example, the user may tap the touchscreen icon 116 to
provide a touchscreen signal that causes the inset window to
switch from the playback interface 125 to the operational
interface 135.

[0073] As shown schematically in FIG. 1F, the user may
select the display mode via selection from a touchscreen
menu, or may scroll to the desired selection via a control
interface such as a knob, dial or button. As an example, the
user may tap or select the “P” on the menu 117 to switch
from the combined operational/playback mode to the play-
back interface only mode.

[0074] As shown schematically in FIG. 1G, the user may
select the display mode via a touchscreen gesture on the
desired interface. For example, the user may tap or push on
the playback interface to display this interface on the larger
area of the display screen and move the operational interface
to the inset window so that the playback interface intuitively
moves to a desired location as indicated by the user touch
commands.

[0075] As shown schematically in FIG. 1H, the user may
provide a touchscreen gesture to enlarge a desired interface.
For example, the user may provide a two-finger gesture to
the playback interface to switch the display mode from the
combined operational/playback mode to the playback inter-
face only mode. As another example, the user may provide
the two-finger gesture to change the interface that is dis-
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played in the inset window and/or to switch from the
combined operational/playback mode to the operational
interface only mode.

[0076] As shown schematically in FIG. 1, the user may
drag and drop a desired interface to a desired area on the
display screen. For example, the user may drag the opera-
tional interface 135 to the inset window and in this marner
switch the relative sizes of the operational and playback
interfaces.

[0077] In some implementations, the area of the playback
interface 125 may be approximately 10%, 20%, 30% or up
to 50% of the area of the operational interface 135. A
double-tap and/or another gestural interaction with the
touchscreen and/or exerted pressure of a pressure sensitive
screen, in the area of the playback interface 125, may cause
the playback interface 125 area to enlarge to up to 90% of
the operational interface 135 area. Subsequent to this
enlargement, touching anywhere on the operational interface
135 area of the touchscreen causes the playback interface
125 area to decrease back to its previous size.

[0078] As an alternative to or in addition to the user input,
in an implementation, the processor 120 (e.g., as shown in
FIG. 11) may detect a state of the medical device 110. Based
on the detected state of the medical device, the processor
may automatically determine and implement a processor-
selected display mode. In an implementation, the processor
120 may override a user selection to implement the proces-
sor-selected display mode and/or configuration. The proces-
sor 120 may automatically switch the display configuration
from the user-selected display mode and/or configuration to
a processor-selected display mode and/or configuration. As
an example, depending on the state of the medical device, it
may be crucial for the caregiver to view the operational
interface. In such a case, for example, if the display screen
115 is in the playback interface only mode, the processor
120 may automatically change the implemented display
mode to make the operational interface 135 available to the
user of the medical device 110 (e.g., switch to the opera-
tional interface only mode or the combined operational/
playback mode).

[0079] In an implementation, the processor 120 may be
configured to detect that the medical device is in a therapy
delivery state. In the therapy delivery state, the medical
device 110 may currently or imminently be providing
therapy to the patient. For example, the processor 120 may
detect that the therapy delivery component(s) 161a are
attached or likely to be attached to the patient. For instance,
the processor 120 may detect this state for defibrillation
electrodes via a transthoracic impedance measurement, a
signal from an electrode package sensor that indicates an
open package, a signal that two electrodes have been sepa-
rated in order to attach them to the patient, etc. As another
example, the therapy delivery state of the defibrillator may
correspond to a detection that therapy delivery may be
imminent based on a heart rhythm analysis and/or that
defibrillation shock has been initiated and/or requested by
the user. In an implementation, the processor 120 may be
configured to detect the therapy delivery state based on an
alarm state of the patient and/or the medical device. For
example, a heart rate alarm triggered by a detected heart
arrhythmia may indicate that cardiac therapy delivery may
be imminent. Similarly, a blood oxygen level alarm may
indicate that ventilation therapy delivery may be imminent.
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[0080] In an implementation, the processor 120 may be
configured to detect that the medical device is in a patient
monitoring state. The patient monitoring state may corre-
spond to the medical device being coupled to the patient via
sensors only without therapy delivery components. For
example, the medical device may be coupled to the patient
via twelve-lead cardiac sensing electrodes but not with
defibrillation electrodes.

[0081] In an implementation, the processor 120 may be
configured to detect that the medical device is in a caregiver
guidance state. For example, the medical device may be in
the process providing compression and/or ventilation feed-
back during cardiopulmonary resuscitation CPR, etc.
[0082] In an implementation, the processor 120 may limit
the display modes available for user selection based on the
state of the medical device. The processor 120 may disallow
selection of one or more of the modes such that the processor
may not implement the one or more of the modes at the
display screen 115. For example, the processor 120 may
limit the available display modes in response to a detection
that the medical device 110 is coupled to the patient via the
therapy delivery component(s) 161. In this case, the proces-
sor 120 may disallow and/or disable selection of the play-
back interface only mode and may limit the modes available
for user selection to the operational interface only mode and
the combined operational/playback mode. In this way, the
processor 120 may prevent the user of the medical device
110 from putting the medical device 110 into the playback
interface only mode during delivery of critical care. As
another example, the display screen 115 may be in the
combined operational/playback mode with the operational
interface 135 in the smaller area of the display screen 115.
In response to the detection of the therapy delivery compo-
nents being coupled to the patient, the processor 120 may
automatically switch the configuration to put the playback
interface 125 into the smaller area of the display screen 115.
As a further example, the display screen 115 may be in the
combined operational/playback mode with the playback
interface 125 already in the smaller area of the display
screen. In response to the detection of the therapy delivery
components being coupled to the patient, the processor 120
may disable a user option to modify the display configura-
tion to put the operational interface 135 into the smaller area
of the display screen. In yet other examples, the processor
120 may allow or disallow selection of one or more of the
display modes based on a type and/or skill level of a user
(e.g., BLS, ALS, documenter, physician, etc.) and/or the
processor 120 may allow or disallow selection of one or
more of the display modes based on a clinical condition of
the patient.

[0083] In an implementation, rather than automatically
changing the display mode and/or configuration, the proces-
sor 120 may provide a display mode instruction for the user.
For example, based on the detected medical device state, the
processor 120 may control the display screen 115 and/or
another output device, such as a microphone, to provide a
user instruction to switch and/or maintain the display mode
and/or configuration. The instruction for the user may be a
message to switch to a particular mode or may be a message
that the user should not select a particular mode.

[0084] In an implementation, the processor 120 may auto-
matically determine, limit, or provide an instruction for the
display mode and/or configuration based on a detected
medical event. For example, the medical event may include

Apr. 23,2020

a defibrillation shock, an arrhythmia, return of spontaneous
circulation (ROSC) and/or another measured and/or
observed physiological condition detected by the medical
device 110. The medical device 110 may detect the medical
event based on an automated assessment of the sensor
signals and/or based on caregiver input. For example, in the
case of a detection of certain heart rhythms, such as ven-
tricular fibrillation or tachycardia, the medical device 110
may instruct the user not to switch to the playback interface
only mode.

[0085] In another example, the processor 120 may detect
or recognize ROSC based on a combination of a measured
ECG heart rate between 30 and 120 BPM, a measured pulse
oximetry pulse rate the same as the ECG heart rate, and a
measured end tidal carbon dioxide value greater than 20. At
the detection of ROSC, the processor 120 control the display
screen 115 to automatically display the playback interface.
For example, if the medical device 110 is in the operational
interface only mode at the detection of ROSC, the processor
120 may automatically switch the medical device 110 to the
combined operational/playback mode. Further, the proces-
sor 120 may control the playback interface 125 to start data
playback at the point in time at which the processor 120
detected ROSC.

[0086] In an implementation, the processor 120 may
request a confirmation of a display mode change from the
user. The confirmation may be part of a processor-controlled
or a user-requested display mode change. In a further
implementation, the processor 120 may generate an alarm
indicating an occurrence of or an impending occurrence of
the display mode and/or configuration change. In another
implementation, the processor 120 may generate the alarm
and request the confirmation.

[0087] In an implementation, the software, firmware, and/
or hardware associated with the medical device 110 may
include a user and/or manufacturer configurable lockout
setting that may prevent or limit display mode and/or
configuration changes. The lockout setting may depend on
the type of medical device and/or the status of the medical
device. For example, an AED designed for use by caregivers
who may have little or no medical training may include a
lock-out setting that prevents the AED from being used in
the playback interface only mode and/or from being used in
a combined operational/playback mode with the playback
interface in the larger area of the display screen. As another
example, a defibrillator may include a lock-out setting that
prevents the device from being used in the playback inter-
face only mode and/or from being used in a combined
operational/playback mode with the playback interface in
the larger area of the display screen once the defibrillation
electrodes are removed from a package and/or attached to
the patient.

[0088] The playback interface 125 may leverage various
display appearances to differentiate between this interface
and the operational interface 135. The appearance of the
playback interface 125 as an interface secondary to the
operational interface 135 may remind the user to pay atten-
tion to the operational interface 135 to ensure that data
review on the playback interface 125 enhances the delivery
of care to the patient without detriment. In an implementa-
tion, the display screen (e.g., 115, 215, 315, 4154, and/or
415b) hosting the playback interface 125 may display the
playback interface 125 with a grayed-out boundary as com-
pared to the operational interface 135 in order to distinguish



US 2020/0121199 Al

between them. Additionally or alternatively, the display
screen hosting the playback interface 125 may provide the
playback interface 125 with a background color and/or
pattern that is different from the operational interface 135 in
order to distinguish between these interfaces. In various
implementations, the playback interface 125 may exhibit
graphical elements such as shadowing, parallax, and/or other
three-dimensional rendering such as shading, highlights,
reflections, etc. These graphical elements may cause the
playback interface 125 to appear either nearer or farther
from the viewer than the operational interface 135. The
appearance of the playback interface 125 as farther from the
viewer than the operational interface 135 may serve to
indicate to the user that the operational interface 135 is a
primary functional interface.

[0089] Referring to FIG. 2, an example of a device system
that provides the operational and playback interfaces is
shown. In the system 200, a medical device 110 is shown
with the display screen 115 that displays the operational
interface 135 and the playback interface 125 for the user
102. As discussed above, in addition to being configured to
provide the combined operational/playback mode shown for
example in FIG. 2, the medical device 110 may be config-
ured to provide the operational interface only mode and the
playback interface only mode. In the example of the com-
bined operational/playback mode shown in FIG. 2, the
playback interface 125 is an inset window to the operational
interface 135. The medical device 110 may be configured to
couple to the one or more therapy delivery component(s)
161a which may be configured to couple to the patient 101.
In combination, the medical device 110 and the one or more
therapy delivery components may provide therapeutic treat-
ment to the patient 101. In an implementation, the medical
device 110 may include or incorporate the therapy delivery
component(s) 161. Additionally or alternatively, the medical
device 110 may include, incorporate, and/or be configured to
couple to the one or more sensor(s) 1615 which may be
configured to couple to the patient 101. The operational
interface 135 and the playback interface 125 may be con-
figured to provide patient data captured by the first medical
device 110 via the therapy delivery component(s) 161a
and/or the sensor(s) 1615. The patient 101 may be supported
by a support surface 100. The support surface 100 may be
the ground, a floor, a bed, a gurney, a cot, a wheelchair, a
chair, etc. The type of support surface 100 may depend on
the type of therapy being provided.

[0090] Referring to FIG. 3A, an example of a multiple
medical device system that provides the operational and
playback interfaces is shown. In the system 300, the medical
device 110 is a first medical device, the playback interface
125 is a first playback interface 125a, and the caregiver 102
is a first caregiver 102a. The system 300 further includes an
auxiliary device. In this example, the auxiliary device is a
second medical device 210 with a second display screen
215. The second display screen 215 may provide a second
playback interface 1255 for a second user 10256. Thus, one
or more of the medical device and the auxiliary device may
be the playback interface host device. The playback inter-
faces referred to herein as 125¢ and 1255 may include all or
a portion of the functions and features of the playback
interface 125 as described herein. The designations of
“1250” and “125b” merely serve to differentiate between
host devices (e.g., the devices 110 and 210) of the playback
interface 125 for clarity of description. The functionality and

Apr. 23,2020

features of the first playback interface 1254 may be the same
as the second playback interface 125b. However, the visual
representation of the patient data on the two devices 110 and
210 may be the same or may be different. Additionally, the
portion of the patient data that is provided at the second
playback interface 1255 of the second medical device 210
may be the same or may be different than the portion of the
patient data that is provided at the first playback interface
125a. Although shown in FIG. 3A with a single housing for
simplicity, in an implementation, as described in further
detail below with regard to FIG. 4B, the medical device 210
may be a modular therapy delivery/monitoring device (e.g.,
the device 410) that includes at least a first housing and a
second housing.

[0091] As anexample of a usage scenario, the first medical
device 110 may be inconveniently located for access to the
playback interface 125a. For example, the first medical
device 110 may be under a gurney, behind another person at
the scene of the patient 101, and/or otherwise inconveniently
located due to chaos, space constraints, and/or other limi-
tations imposed by the scene of the patient. In such a
situation, it may be more convenient to review the patient
data at the playback interface 1256 than at the playback
interface 125a. As another example, the caregiver 1024 may
not have sufficient medical knowledge or may be too busy
with treating the patient to utilize the playback interface
1254. In such a situation, the first medical device 110 may
be in the operational interface only display mode rather than
the combined operational/playback mode shown in FIG. 3A.
Thus, the second caregiver 1025 may determine and provide
care information based on the review of the patient data at
the playback interface 1255.

[0092] The medical devices 110 and 210 are shown sche-
matically in FIG. 3A as the same type of devices. However,
in various implementations, the medical devices 110 and
210 may be the same or different types of medical devices.
At least one of the first medical device 110 and the second
medical device 210 may be a therapeutic medical device
configured to provide therapy to the patient. One of the
medical devices 110 and 210 may be a non-therapeutic
device that may receive treatment information from the
therapeutic medical device without collecting its own patient
data. One of the medical devices 110 and 210 may monitor
the patient and collect patient data without providing
therapy. In the example of FIG. 3A, the first medical device
110 is the therapeutic medical device and the second medical
device 210 receives treatment information from the thera-
peutic medical device without collecting its own patient
data.

[0093] The first medical device 110 may be, for example,
a therapeutic medical device capable of delivering a medical
therapy. For example, the medical therapy may be electrical
therapy (e.g. defibrillation, cardiac pacing, synchronized
cardioversion, diaphragmatic or phrenic nerve stimulation)
and the first medical device 110 may be a defibrillator, a
defibrillator/monitor and/or another medical device config-
ured to provide electrotherapy. As another example, the
medical therapy may be chest compression therapy for
treatment of cardiac arrest and the first medical device 110
may be a mechanical chest compression device such as a
belt-based chest compression device or a piston-based chest
compression device. As other examples, the medical therapy
may be ventilation therapy, therapeutic cooling or other
temperature management, invasive hemodynamic support
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therapy (e.g. Extracorporeal Membrane Oxygenation
(ECMO)), etc. and the medical device 110 may be a device
configured to provide a respective therapy. In an implemen-
tation, the medical device 110 may be a combination of one
or more of these examples. The therapeutic medical device
may include patient monitoring capabilities via one or more
sensors. These types of medical therapy and devices are
examples only and not limiting of the disclosure.

[0094] The second medical device 210 may be a thera-
peutic medical device as described above with regard to the
first medical device 110. Alternatively, the second medical
device 210 may be a patient monitoring device without the
capability of providing medical therapy.

[0095] The second medical device 210 and the first medi-
cal device 110 may communicatively couple via a wired
and/or wireless communicative coupling 298. The commu-
nicative coupling 298 may be a short-range and/or a long-
range communicative coupling. In an implementation, the
communicative coupling 298 may be a near-field commu-
nications link (e.g., via the NFC tag 80). The communicative
coupling 298 may be a bi-directional communications link.
The communicative coupling include a network 299 (e.g., a
cellular network, a computer network, a local area network,
a wide area network, etc. or combinations thereof). The first
medical device 110 may provide captured and stored patient
data and/or stream real-time patient data to the second
medical device 210 via the communicative coupling 298.
The communications link 298 and network 299 are dis-
cussed further in regards to FIG. 11.

[0096] The second playback interface 1255 on the second
medical device 210 may provide the patient data collected
by and received from the first medical device 110. The users
102g and/or 1025 may review the patient data at the play-
back interface 1254 and/or 125b. In addition to being
configured to provide the playback interface only mode as
shown for example in FIG. 3A, the second medical device
210 may be configured to provide the operational interface
only mode and the combined operational/playback mode.
[0097] In a usage scenario with two or more communica-
tively coupled devices, it may be beneficial for a user of one
device to modify the information provided at another device.
For example, based on data review at the playback interface
1255, the user 1025 may provide user input at the second
medical device 210 that causes the first medical device 110
to modify the information provided for the user 102a at the
first medical device 110. The second medical device 210
may capture the user input (for example, at the playback
interface 125b) and send the user input to the first medical
device 110 via the communicative coupling 298 between the
two devices. The first medical device 110 may receive the
user input and modify the information provided on the
display screen 115 according to the received user input. In
various implementations, the user input may include an
instruction to automatically display selected patient data
and/or may include an instruction to provide the user input
as user feedback. Playback interface features for capturing
the user input are discussed further below with regard to
FIGS. 10B and 10C.

[0098] As an example, the user 1025 of the second medi-
cal device 210 may review the patient data collected by the
first medical device 110 at the playback interface 125b. The
patient data may include a capnography waveform, a pulse
oximetry waveform, and an ECG. The user 1025 may
evaluate the patient data and determine that the caregiver
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102a should view the capnography waveform in order to
adjust ventilation provided to the patient. As described
further with regard to FIG. 10B, the user 1025 may provide
user input to the playback interface 1255 that generates an
instruction for the first medical device 110 to display the
capnography waveform. In response to receipt of this
instruction, the first medical device 110 may automatically
display the capnography waveform. Alternatively, in
response to receipt of this instruction, the first medical
device 110 may prompt the user 1024 to select the capnog-
raphy waveform for display. The processor 120 of the first
medical device 110 may control the display 115 to display
the capnography waveform at one or more of the operational
interface 135 and the playback interface 1254 in response to
the received instruction.

[0099] In an implementation, the user feedback may
include one or more visible and/or audible instructions
provided at the operational and/or the playback interface.
For example, the visible instructions may include text
instructions, graphic instructions, animated instructions,
video instructions, a live video stream, a pre-recorded video,
a written and/or video chat, etc. As additional or alternative
examples, the visible instructions may include data annota-
tions and/or other display changes to the playback interface
features. For example, display changes may include color
and/or font changes, additional event markers, flashing event
markers and/or data, highlighted time intervals for displayed
data (e.g., color indications of times on the timeline and/or
color changes to selected data portions corresponding to
particular time ranges), hidden data and/or hidden portions
of data, etc. As further examples, the audible instructions
may include live audio stream, pre-recorded audio, audio-
video instructions (e.g., live and/or pre-recorded), an audio
chat, a live communication with the user of the second
medical device (e.g., a cellular, Internet, and/or other net-
work based audio call), an alarm, a tone or other noise
emitted from the first medical device, etc. In an implemen-
tation, the first medical device 110 may provide a user
selectable icon to enable the provision of instructions. For
example, an icon may read “press to play instructions” and
in response to user pressure on the icon, the first medical
device 110 may provide the instructions.

[0100] As another example, at the playback interface
1250, the user 10256 may review the ECG collected by the
first medical device 110. The user 1025 may notice a
significant feature in the ECG over a time period during
which medication was administered to the patient 101 by the
caregiver 102a. The user 1026 may provide a user input
indicative of an instruction for the caregiver 102a to review
the ECG at a time period selected by the user 1025. In
response to receipt of this instruction, the first medical
device 110 may automatically display the ECG on the
playback interface 125a at the selected time period. Alter-
natively, in response to receipt of this instruction, the first
medical device 110 may prompt the user 102a to review the
ECG at the selected time period at the playback interface
125aq. Additionally, the user input may include a note that the
caregiver 102a should review the ECG prior to any further
drug administration. The first medical device 110 may
provide this note to the caregiver 102a via visible and/or
audible feedback at the first medical device 110.

[0101] Referring to FIG. 3B, an example of medical
devices configured for coordinated and/or sequential care is
shown. In the system 301, one or both of the first medical
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device 110 and the second medical device 210 may be a
therapeutic medical device. The first medical device 110
may provide the operational interface 135 and/or the play-
back interface 125a. The second medical device 210 may
provide the operational interface 235 and/or the playback
interface 125b. The operational interface 235 may include
all or a portion of the functions and features of the opera-
tional interface 135 as described herein. In an implementa-
tion, the operational interface 235 may include additional
and/or alternative features relative to the operational inter-
face 135 based on the therapeutic and/or monitoring capa-
bilities of the second medical device 210 relative to the first
medical device 110. The designations of “135” and *“235”
serve to differentiate between host devices (e.g., the devices
110 and 210) of the operational interface 135 for clarity of
description. The second medical device 210 may be config-
ured to couple to one or more therapy delivery component(s)
261a. Additionally or alternatively, the second medical
device 210 may be configured to couple to one or more
sensor(s) 26la. In an implementation, the first medical
device 110 may be the therapeutic medical device and the
second medical device 210 may monitor the patient and
collect patient data without providing therapy. The sensor(s)
1615 and 2615 and/or the therapy delivery component(s)
161a and 261a may enable the medical devices 110 and 210
to coordinate and/or synchronize delivery of care to and/or
gathering of patient data from the patient 101. In the
example of FIG. 3B, both of the medical devices 110 and
210 are shown in the combined operational/playback mode.
However, this is an example only and each of the medical
devices 110 and 210 may be configured to implement the
operational interface only mode and/or the playback inter-
face only mode. The devices 310 and/or 410 discussed
below may also be configured to implement the operational
interface only mode, the playback interface only mode,
and/or the combined operational/playback mode.

[0102] In an implementation, the medical devices 110 and
210 may be provide the same level of care. For example,
these two devices may both be defibrillators or defibrillator/
monitors and provide synchronized electrotherapy. Alterna-
tively, the medical devices 110 and 210 may provide differ-
ent levels of care (e.g., tiered care). For example, the first
medical device 110 may be an automated external defibril-
lator (AED) or other defibrillator configured to provide basic
resuscitative care (e.g., a basic life support (BLS) device). In
the event of a cardiac arrest, a bystander (e.g., the user 102q)
may initially treat a victim 101 of the cardiac arrest with the
AED and call emergency medical services (EMS). EMS
may provide the device 210 which may be a patient monitor/
defibrillator configured for advanced resuscitative care (e.g.,
an advanced life support (ALS) device). The second medical
device 210 may arrive at the patient scene after the first
medical device 110 may have already been on-scene for
some time period and was used to diagnose and/or treat the
patient 101.

[0103] The processors 120, 220, 320, and/or 420 (e.g., as
shown in FIGS. 11 and 12) of the respective devices 110,
210, 310, and/or 410 may implement a particular display
mode to selectively display the operational interface 135 and
the playback interface 125 based on a functional relationship
between at least two of the devices 110, 210, 310, and/or 410
with regard to criticality or priority of care. The processors
of the devices 110, 210, 310, and/or 410 may determine
and/or assign a priority level to therapy and/or monitoring
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provided by each device and implement the display mode
based on this assigned priority level. The functional rela-
tionship may represent an evaluation of a priority of care of
one device relative to another.

[0104] For example, in a usage scenario, one of the
medical devices 110 and 210 may provide higher priority
therapeutic care (e.g., a higher level of critical care) relative
to the other one of the medical devices 110 and 210.
Similarly, one of the medical devices 110 and 210 may
provide lower priority therapeutic care (e.g., a lower level of
critical care) relative to the other one of the medical devices
110 and 210. The higher priority therapeutic care may be
therapy delivery that is more likely to cause harm to the
patient if improperly administered than the lower priority
care. For instance, the first medical device 110 may be
configured to provide a defibrillation shock to the patient
and the second medical device 210 may be configured to
provide chest compressions and/or pacing to the patient. In
this instance, the defibrillation shock is the higher priority
therapeutic care and the chest compression is the lower
priority therapeutic care. While both of these therapies
provide critical and important care and could cause harm to
the patient if improperly administered, the improper defi-
brillation shock (e.g., improper timing, energy, etc.) may be
more likely to cause more harm to the patient than an
improper chest compression. Thus, the first medical device
110 may assign a higher priority level of critical care to the
defibrillation shock provided by this device than the chest
compression provided by the second medical device 210.
[0105] As another example, the processors 120 and 220
may base a prioritization scheme on an ALS/BLS schema.
Such a schema results in higher priority for therapies only
available with ALS (e.g. pacing, therapeutic hypothermia,
intubation, etc.) than for therapies available with BLS (e.g.
chest compressions, defibrillation, etc.).

[0106] This automatic control of the selective display
based on the functional relationship may override captured
user input based on a detection of a state of the respective
medical device and/or a level of critical care provided by the
respective medical device. In an implementation, the com-
municatively coupled devices (e.g., two or more of the
devices 110, 210, 310, and 410) may share patient interface
information in order to define the functional relationship
between the two devices.

[0107] The patient interface information may include a
device status and/or care information. For example, the
patient interface information may include an indication that
the first medical device and/or the auxiliary device is
coupled to the patient via the one or more patient interface
devices and/or may include an indication of one or more of
a type of therapy and a type of sensor provided by the one
or more patient interface devices. During usage, one or more
of the processors (e.g., 120, 220, 320, and 420) may dynami-
cally evaluate the patient interface information and deter-
mine a relative criticality of care between the two devices.
Based on this evaluation and the determined relative criti-
cality of care, one or more of the processors of the medical
device and the auxiliary device (e.g., 120, 220, 320, and 420)
may adjust the selective display of a respective playback
interface based on one or more of the patient interface
information and the relative criticality of care and/or based
on changes in these factors.

[0108] In an implementation, the first medical device and
the auxiliary device may be configured to automatically



US 2020/0121199 Al

exchange patient interface information in response to an
establishment of a communicative coupling between the two
devices. In an implementation, one or more of these devices
may evaluate the patient interface information and the
relative criticality of care and adjust the data display at the
playback interface based on this evaluation. For example,
the device may determine one or more particular data types
to display and/or may determine one or more of events and
time intervals to represent with the displayed data.

[0109] Tables 1-5 below provide examples of the func-
tional relationship determined based on such an information
exchange and the resultant display screen mode implemen-
tation. In these examples, “O” refers to operational mode
only, “P” refers to playback mode only, and “O/P” refers to
combined operational/playback mode. “P inset” indicates
that that playback interface occupies a smaller area on the
display screen than the operational interface. “O inset”
indicates that the operational interface occupies a smaller
area on the display screen than the playback interface. In the
example of Table 5, both devices provide defibrillation
therapy. This may occur, for example, when two defibrilla-
tors are used for synchronized electrotherapy. In the patient
transition from one therapeutic medical device to another
(e.g., described with below regard to FIG. 3C), the func-
tional relationships between the first medical device and the
auxiliary device may change, for example, from that shown
in Table 1 to that shown in Table 3. Accordingly, the
processors (e.g., 120, 220, 320, and/or 420) may then adjust
the display modes provided on the device 110, 210, 310,
and/or 410. In each table, the “available display mode” and
the “combined mode configuration” refers to a status of the
display screen for each listed device.
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TABLE 3-continued

Medical Auxiliary

Device 1 Device
Type of therapy none Drug

administration
Sensors coupled to patient? Yes-ECG Yes-Bloed
pressure

Higher level of critical care? 1o yes
Available display mode(s) O, O/p 0, 0P
Combined mode configuration O inset or P inset

P inset

TABLE 4

Medical Auxiliary

Device 1 Device
Therapy delivery component yes yes
coupled to patient?
Type of therapy defibrillation ventilation
Sensors coupled to patient? Yes-ECG Yes-pulse

oximeter
Higher level of critical care? yes no
Available display mode(s) O, O/P 0, 0P
Combined mode configuration P inset P inget
TABLE 5

Medical Auxiliary

Device 1 Device
Therapy delivery component yes yes
coupled to patient?
Type of therapy defibrillation defibrillation
Sensors coupled to patient? Yes-ECG, Yes-ECG,

pulse pulse

oximeter oximeter
Higher level of critical care? yes yes
Available display mode(s) O, O/P 0, O/P
Combined mode configuration P inset P inset

TABLE 1
Medical Auxiliary
Device 1 Device
Therapy delivery component yes no
coupled to patient?
Type of therapy defibrillation none
Sensors coupled to patient? Yes-ECG no
Higher level of critical care? yes no
Available display mode(s) O, O/P P
Combined mode configuration P inset none
TABLE 2
Medical Auxiliary
Device 1 Device
Therapy delivery component yes 1o
coupled to patient?
Type of therapy defibrillation none
Sensors coupled to patient? Yes-ECG Yes-pulse
oximeter
Higher level of critical care? yes 10
Available display mode(s) O, O/p 0, O/P
Combined mode configuration P inset O inset or
P inset
TABLE 3
Medical Auxiliary
Device 1 Device
Therapy delivery component no yes

coupled to patient?

[0110] Referring to FIG. 3C, an example of a transition of
a patient to a second medical device is shown. For example
in the system 302, a transition of the patient 101 from the
first medical device 110 to the second medical device 210 is
shown schematically. For such a transition, the user 10256 of
the second medical device 210 may couple the patient 101
to the second medical device 210 (e.g., couple the patient to
the therapy delivery components 26la and/or sensor(s)
2615) and decouple the patient 101 from the first medical
device 110 (e.g., decouple the patient from the therapy
delivery component(s) 161a and/or the sensor(s) 1615).

[0111] In practice, several transitions may occur during a
tiered care resuscitative treatment. For example, a first
transition may occur from a bystander to a fire and/or EMS
rescuer. A second transition may occur from the fire and/or
EMS rescuer to a transport team (e.g., an ambulance crew).
A third transition may occur from the transport team to a
hospital. At each transition, it is desirable for the new
caregiver(s) to understand where the data came from, and
what happened to the patient. Further, at each transition, the
new caregiver(s) may introduce one or more additional
medical devices (e.g., devices 110, 210).

[0112] Following a transition to and/or addition of the
second medical device 210 in the care of the patient 101, the
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processor 120 of the first medical device 110 and/or the
processor 220 of the second medical device 210 may
chronologically merge first patient data determined based on
processing of sensor signals at the first medical device 110
with second patient data determined based on processing of
sensor signals at the second medical device 210 and create
an integrated record. The integrated record may include tags
indicating the source of the data (e.g., whether it was
determined based on processing of sensor signals at the first
medical device 110 or determined based on processing of
sensor signals at the second medical device 210). The tags
may further indicate a type of device (e.g. an AED, a BLS
defibrillator, an ALS defibrillator, a patient monitor, a com-
pression device, a ventilator, a drug administration device, a
temperature management device, an ECMO device, etc.).
The integrated record may include data from all or a portion
of multiple medical devices that are used to treat and/or
monitor the patient. During coordinated and/or synchronized
care by multiple medical devices, the playback interface 125
(e.g., playback interfaces 1254 and 1255) may access and
display data from the merged records. An advantage of the
merged records is that the subsequently arriving caregivers
may review data at their own devices (e.g., at the playback
interface 12556 on the second medical device 210 and/or the
playback interface 125¢ on a mobile computing device 310
as described below with regard to FIG. 4A). In this manner,
the subsequently arriving caregivers may view, review, and
analyze what happened and is happening during treatment
without having to view or otherwise physically access
previously used medical equipment.

[0113] Referring to FIG. 4A, an example of a system that
includes a medical device and a computing device and
provides the operational and playback interfaces is shown.
In the system 400 of FIG. 4A, the medical device 110 may
provide therapy to and/or capture patient data for the patient
101 (e.g., via the sensor(s) 1615 and/or the therapy delivery
component(s) 161). The display screen 115 of the medical
device 110 may be configured to provide the operational
interface 135 and/or the playback interface 125a. A display
screen 315 of the auxiliary device, for example, the com-
puting device 310, may provide the playback interface 125¢
for review of the patient data gathered from the sensor(s)
1615 and/or the therapy delivery component(s) 161. Thus,
one or more of the medical device 110 and the computing
device 310 may be the playback interface host device.

[0114] In an implementation, the first medical device 110
may provide captured patient data to the computing device
310 via a communicative coupling 396 or 397. The com-
puting device 310 may receive the patient data from the
medical device 110 via the communicative coupling 396 or
397. The patient data received at the computing device 310
via the medical device 110 may originate from the patient
interface devices 160. As described above, the patient inter-
face devices 160 may include the therapy delivery compo-
nent(s) 161a and/or the sensor(s) 1615.

[0115] The communicative couplings 396 and/or 397 may
be wired and/or wireless communicative couplings. Further,
each of the communicative couplings 396 and 397 may be
a short-range and/or a long-range communicative coupling.
Thus, the computing device 310 may be a remote device or
a local device. In an implementation, the communicative
couplings 396 and/or 397 may be near-field communications
links (e.g., via the NFC tag 80). The communicative cou-
pling may include a network 399 (e.g., a cellular network, a
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computer network, a local area network, etc. or combina-
tions thereof). The playback interface 125¢ may include all
or a portion of the functions and features of the playback
interface 125 as described herein. The designation of “125¢”
merely serves to differentiate between implementations of
the playback interface 125 on a particular device for clarity
of description.

[0116] In an implementation, the computing device 310
may not enable interaction between the user 102¢ of the
computing device 310 and the medical device 110 via the
computing device 310. For example, the computing device
310 may receive patient data from the medical device 110
via the communicative coupling 396, as illustrated sche-
matically by the one-way arrow in FIG. 4A. The computing
device 310 may provide display capabilities for the playback
interface 125¢ and may enable the user interaction capabili-
ties of the playback interface 125¢ as described herein.

[0117] In another implementation, the computing device
310 may receive patient data from the medical device 110
and enable user interaction between the user 102¢ of the
computing device 310 and the medical device 110 via the
computing device 310. The communicative coupling 397
may enable this interaction (e.g., as illustrated schematically
by the two-way arrow in FIG. 4A and FIG. 11). This
interaction may enable an exchange of, for example, medical
consultations, treatment recommendations, and/or diagnoses
based on data review at the computing device 310 via the
playback interface 125¢. The communicative coupling 397
may enable this exchange between the user 102¢ and the
user 1024 based on user input to the computing device 310
and/or the medical device 110 and exchanges of information
between these two devices via the communicative coupling
397.

[0118] In an implementation, the computing device 310
may be adapted for medical applications and function as a
physiological sensor interface. In various implementations,
the one or more sensor(s) 361 may be in various configu-
rations, For example, the one or more sensor(s) 361 may be
incorporated in the computing device 310, may be config-
ured to the computing device 310, may be configured to
couple to a patient monitor 362, may be incorporated in the
patient monitor 362, and combinations thereof. As a further
example, at least a portion of the one or more sensor(s) 361
may couple to and/or be incorporated in a patient monitor
362. The one or more sensor(s) 361 may be configured to
couple to and/or interface with the patient 101. The com-
puting device 310 may collect sensor data via the sensors
361 independently from the medical device 110. The com-
puting device 310 may provide the physiological patient
interface when it acquires sensor data from the patient 101
independently from and/or in addition to the medical device
110. In various implementations, the computing device 310
may receive patient data from the sensors 361 (e.g., com-
municative coupling 398a) and/or receive patient data from
the sensors 361 via the patient monitor 362 (e.g., commu-
nicative coupling 3985). The coupling 398¢ (e.g., between
the computing device 310 and the sensors 361) and the
coupling 3985 (e.g., between the computing device 310 and
a patient monitor 362) are shown with dashed lines to
schematically illustrate that the computing device 310 may
function as the physiological sensor interface in some imple-
mentations and may not function as the physiological sensor
interface in other implementations.
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[0119] Similarly to the sensor(s) 1616 and 2615, the
sensor(s) 361 may provide signals indicative of patient data
to the computing device 310. A processor of the computing
device (e.g., the processor 320 shown in FIG. 11) may
determine and/or generate the patient data based on the
signals from the sensor(s) 361. The processor 120 of the first
medical device 110 and/or the processor 320 of the com-
puting device 310 may chronologically merge the data from
the first medical device 110 with the patient data received at
the computing device 310 to create the integrated record as
described below with regard to the processors 120 and 220
of the medical devices 110 and 210.

[0120] Although shown as a tablet computer in the
example of FIG. 4A, the computing device 310 may be, for
example, but not limited to, a server or a personal user
device such as a personal computer, a laptop computer, a
mobile device, a hand-held device, a wireless device, a tablet
computer, a wearable device (e.g., a wrist-worn device, a
head-worn device, heads up display, etc.), or combinations
thereof. The computing device 310 may be a group of
communicatively coupled devices. Claimed subject matter is
not limited to a particular type, category, size, etc. of
computing device. In various implementations, the comput-
ing device 310 may be proximate to the medical device 110
or may be remotely located from the medical device 110. For
example, the computing device 310 may be associated with
a facility such as a hospital, a doctor’s office, an EMS
dispatch, a fire station, etc. Alternatively, the computing
device 310 may be associated with a particular caregiver
and/or located in a vehicle (e.g., an ambulance, a fire truck,
a police car, a paramedic’s vehicle, etc.).

[0121] In a usage scenario with two or more communica-
tively coupled devices, it may be beneficial for a user of one
device to modify the information provided at another device.
For example, based on data review at the playback interface
125¢, the user 102¢ may provide user input at the computing
device 310 that causes the first medical device 110 to modify
the information provided for the user 102a at the first
medical device 110. The computing device 310 may capture
the user input (for example, at the playback interface 125¢)
and send the user input to the first medical device 110 via the
communicative coupling 397 between the two devices. The
first medical device 110 may receive the user input and
modify the information provided on the display screen 115
according to the received user input. In various implemen-
tations, the user input may include an instruction to auto-
matically display selected patient data and/or may include an
instruction to provide the user input as user feedback.
Playback interface features for capturing the user input are
discussed further below with regard to FIGS. 10B and 10C.

[0122] As an example, the user 102¢ of the computing
device 310 may review the patient data collected by the first
medical device 110 at the playback interface 125¢. The
patient data may include a capnography waveform, a pulse
oximetry waveform, and an ECG. The user 102¢ may
evaluate the patient data and determine that the caregiver
102a should view the capnography waveform in order to
adjust ventilation provided to the patient. As described
further with regard to FIG. 10B, the user 102¢ may provide
user input to the playback interface 125¢ that generates an
instruction for the first medical device 110 to display the
capnography waveform. In response to receipt of this
instruction, the first medical device 110 may automatically
display the capnography waveform. Alternatively, in
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response to receipt of this instruction, the first medical
device 110 may prompt the user 102a to select the capnog-
raphy waveform for display. For example, the first medical
device 110 may provide the received instruction as user
feedback at the first medical device 110 (e.g., the user
feedback may include a visible and/or audible instruction).
The processor 120 of the first medical device 110 may
control the display 115 to display the capnography wave-
form at one or more of the operational interface 135 and the
playback interface 125a in response to the received instruc-
tion.

[0123] As another example, at the playback interface
125¢, the user 102¢ may review the ECG collected by the
first medical device 110. The user 102¢ may notice a
significant feature in the ECG over a time period during
which medication was administered to the patient 101 by the
caregiver 102a. The user 102¢ may provide a user input
indicative of an instruction for the caregiver 102a to review
the ECG at a time period selected by the user 102¢. In
response to receipt of this instruction, the first medical
device 110 may automatically display the ECG on the
playback interface 125a at the selected time period. Alter-
natively, in response to receipt of this instruction, the first
medical device 110 may prompt the user 102a to review the
ECG at the selected time period at the playback interface
125aq. Additionally, the user input may include a note that the
caregiver 102a should review the ECG prior to any further
drug administration. The first medical device 110 may
provide this note to the caregiver 102a via visible and/or
audible feedback at the first medical device 110.

[0124] As an example of a usage scenario, the first medical
device 110 may be inconveniently located for access to the
playback interface 125a. For example, the first medical
device 110 may be under a gurney, behind another person at
the scene of the patient 101, and/or otherwise inconveniently
located due to chaos, space constraints, and/or other limi-
tations imposed by the scene of the patient. In such a
situation, it may be more convenient to review the patient
data at the playback interface 125¢ than at the playback
interface 125a. As another example, the caregiver 102a may
not have sufficient medical knowledge or may be too busy
with treating the patient to utilize the playback interface
1254. In such a situation, the first medical device 110 may
be in the operational interface only display mode rather than
the combined operational/playback mode shown in FIG. 4A.
Thus, the user 102¢ may determine and provide care infor-
mation based on the review of the patient data at the
playback interface 125c¢.

[0125] As another example of a usage scenario involving
tiered care, the responders to an emergency may lack the
training and/or the time to review patient data at the play-
back interface 125a. A medical supervisor and/or additional
personnel may arrive at the scene to assist these responders.
The medical supervisor and/or additional personnel may
simply arrive at the scene, pull up the playback interface
125¢ on a mobile device, such as the computer tablet 310,
and proceed to review and evaluate the patient data at the
playback interface 125¢ without disruption of the use of the
medical device 110.

[0126] Referring to FIG. 4B, a schematic diagram of an
example of a system that includes a modular therapeutic
medical device/patient monitor and provides the operational
and playback interfaces is shown. The system 450 includes
the modular therapeutic medical device/patient monitor 410
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and patient interface devices 460a and 4605. As shown and
discussed further below with regard to FIGS. 11 and 12, in
an implementation, one or more of the medical devices 110
and 210 may be an integrated therapy delivery/monitoring
devices that include the single housing 1140 or 1145, respec-
tively. Alternatively, the medical device 110 and/or 210 may
be the modular therapy delivery/monitoring device 410 that
includes at least a first housing 1240 and a second housing
1245. The first housing 1240 may surround, at least in part,
components of the therapeutic medical device 410a config-
ured to support therapy delivery and receive sensor signals
via the therapy delivery components 461a and the one or
more sensors 461¢. The second housing 1245 may surround,
at least in part, components of the patient monitor 4105
configured to support patient monitoring via the one or more
sensors 4615. In contrast to the components surrounded, at
least in part, by the first housing 1240, the components
surrounded by the second housing 1245 may exclude the
components configured to support therapy delivery via the
therapy delivery components 461a. The modular therapeutic
medical device/patient monitor 410 may provide all or some
of the functions and capabilities described herein with
regard to the medical devices 110 and 210.

[0127] The modular therapeutic medical device 410 may
provide the operational interfaces 435a and 4355 and/or the
playback interface 125. The operational interfaces 435a and
435b may include all or a portion of the functions and
features of the operational interfaces 135 and/or 235 as
described herein. In an implementation, the operational
interfaces 435a and/or 4355 may include additional and/or
alternative features relative to the operational interfaces 135
and/or 235 based on the therapeutic and/or monitoring
capabilities of the modular therapeutic medical device/
patient monitor 410 relative to the first medical device 110
and/or the second medical device 210. The designations of
“4354” and “435b” serve to indicate and differentiate
between the host devices 415a and 4155.

[0128] In an implementation, the therapeutic medical
device 410a may be a defibrillator and may be a professional
defibrillator (e.g., an advanced defibrillator) and the patient
monitor 4106 may be an advanced critical care monitor. The
dotted line associated with the index number 410 indicates
that the therapeutic medical device 410a and the patient
monitor 4105 may be functionally joined but are not physi-
cally contained within a single housing. Rather, the thera-
peutic medical device 410a and the patient monitor 4105 are
disposed in the physically separate housings described
above. As such, the therapeutic medical device 410a and the
patient monitor 4105 may be used together or individually as
discussed further below.

[0129] The modular therapeutic medical device/patient
monitor 410 may provide therapy and/or monitor the patient
101 via the patient interface devices 460a and 4605. The
patient interface devices 460a and 4605 may be substantially
as described with regard to the patient interface devices 160.
The patient interface devices 460a may include therapy
delivery components 461a and/or sensor devices 461c.
[0130] In addition to therapy delivery the therapeutic
medical device 410a may monitor the patient 101 (e.g., via
the therapy delivery component(s) 461a and/or the sensor(s)
461c) and collect patient data that includes one or more of
treatment data, sensor data, resuscitation/care data, and/or
combinations thereof. The therapy delivery component(s)
461a may be substantially as described with regard to the
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therapy delivery component(s) 161a and the sensor device
(s) 461¢ may be substantially as described with regard to the
sensor device(s) 1615. The therapeutic medical device 410a
may be configured to provide therapy to the patient 101 via
one or more therapy delivery components 461a. In an
implementation, the one or more therapy delivery compo-
nents 461a may include defibrillation electrodes. The defi-
brillation electrodes may include and/or be configured to
function as sensing electrodes. The sensors 461c may
include sensing electrodes, for example, 12-lead electrodes
configured to provide ECG data.

[0131] The patient monitor 41056 may exclude therapy
delivery capabilities and patient interface devices 4605 may
exclude therapy delivery components. The patient monitor
4105 may be configured to monitor the patient 101 via the
one or more sensors 4615. The patient monitor 4105 may be
configured to collect patient data that includes one or more
of treatment data, sensor data, resuscitation/care data, and/or
combinations thereof. The one or more sensors 4615 may
generate signals indicative of ECG and/or other cardiac
parameters, ventilation and/or respiration parameters, drug
and/or fluid delivery parameters, etc.

[0132] In an implementation, the patient monitor 4105
may be configured to provide a different therapy to the
patient 101 than the therapeutic medical device 410a. For
example, the therapeutic medical device 410a may provide
defibrillation therapy to the patient 101 and the patient
monitor 41056 may exclude the capability of providing
defibrillation therapy but may be configured to provide
ventilation therapy, drug and/or fluid delivery therapy, etc.

[0133] Although shown together in FIG. 4B, each of the
therapeutic medical device 410a and the patient monitor
4105 may perform all of their respective therapy and/or
monitoring functions with or without the other of the thera-
peutic medical device 410a and the patient monitor 4104.
Thus, the caregiver 102 may use the therapeutic medical
device 410a alone (e.g., without the patient monitor 4105) or
in combination with the patient monitor 4106. Similarly, the
caregiver 102 may use the patient monitor 4105 alone (e.g.,
without the therapeutic medical device 410a) or in combi-
nation with the therapeutic medical device 4104. For sim-
plicity in FIG. 4B, the therapeutic medical device 410a and
the patient monitor 4105 are shown as corresponding to one
patient 101. However, in an implementation, the therapeutic
medical device 410a and the patient monitor 4105 may
correspond to two different patients since these devices may
be used independently and do not have to be used in
conjunction with one another. Thus, the therapeutic medical
device 410a may provide therapy to and monitor a first
patient and the patient monitor 4105 may monitor a second
patient.

[0134] The therapeutic medical device 410a@ and the
patient monitor 41056 may communicatively couple via a
wired and/or wireless communication connection 498. The
therapeutic medical device 410a and the patient monitor
4105 may be configured to automatically pair with one
another via the communication connection 498. Further,
each of the therapeutic medical device 410a and the patient
monitor 4105 may be configured to share data with the other
of the therapeutic medical device 410a¢ and the patient
monitor 4105 via the communication connection 498. The
therapeutic medical device 410a and the patient monitor
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410 may be configured to provide therapy and monitor the
same patient cooperatively via the communication connec-
tion 498.

[0135] The therapeutic medical device 410a¢ and the
patient monitor 4105 may provide dual display screens 415a
and 4155. One or more the display screens 415q and 4156
may be a touchscreen and may be a pressure sensitive
touchscreen. Each display screen 415a and 41556 provides a
respective operational interface 4354 and 435b. Further-
more, at least one of the display screens 415¢ and 4156 may
provide the playback interface 425a and 4255, respectively.
The playback interfaces referred to herein as 4254 and 4255
may include all or a portion of the functions and features of
the playback interface 125 as described herein. The desig-
nations of “4254¢” and “b25b” merely serve to differentiate
between host devices (e.g., the devices 410a and 4105) of
the playback interface 125 for clarity of description. The
functionality and features of the first playback interface
425a may be the same as the second playback interface
425h. However, the visual representation of the patient data
on the two devices 410a and 4105 may be the same or may
be different. Additionally, the portion of the patient data that
is provided at the second playback interface 4255 may be the
same or may be different than the portion of the patient data
that is provided at the first playback interface 425a.

[0136] In an implementation, the modular therapeutic
medical device/patient monitor 410 may implement a par-
ticular display mode to selectively display the operational
interfaces 435a and 435b and the playback interface 425a
and 4255 based on a functional relationship between the
therapeutic medical device 410a and the patient monitor
4105 with regard to criticality or priority of care. Processors
of the devices 410a and 4105 (e.g., the processors 420a and
4206 described with regard to FIG. 12) may assign a priority
level to therapy and/or monitoring provided by each device
and implement the display mode based on this assigned
priority level. The processor of one of the devices 410a and
4105 may evaluate the priority of care relative to the other
of the devices 410a and 4104.

[0137] Table 6 below shows an example of a priority of
care evaluation with regard to the display mode for each of
the dual displays 4154 and 4155. In this example, both units
410a and 4105 are associated with the same patient and
communicatively coupled to one another. The therapeutic
medical device 410qa is coupled to the patient via defibril-
lation electrodes. The patient monitor 4105 is not configured
to deliver therapy to the patient therefore “therapy delivery
component coupled to patient” is not applicable to the
patient monitor 4105. As shown in this example, because the
therapeutic medical device 410a is coupled to the patient for
the delivery of defibrillation, this unit provides critical
therapeutic care relative to the patient monitor which does
not provide any therapeutic care. Further, because the thera-
peutic medical device 4104 is coupled to the patient for the
delivery of defibrillation, the processor 420a may prohibit
implementation of the playback interface only mode for the
display screen 415a.
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TABLE 6

Modular Therapeutic Medical Device/Patient Monitor

Therapeutic Medical Patient
Device Monitor
Same patient? yes yes
Communicatively yes yes
coupled?
Therapy delivery yes N/A
component coupled to
patient?
Type of therapy defibrillation none
Sensors coupled to yes-ECG 12 lead yes-pulse
patient oximetry
Critical care? yes no
Available display 0, O/P 0, O/P, P
mode(s)
Combined mode P inset O inset or P
configuration inset
[0138] Table 7 below shows another example of a priority

of care evaluation with regard to the display mode for each
of the dual displays 415a and 4155. In this example, the
therapeutic medical device 410a is not coupled to the
patient. Therefore, the patient monitor 4105 may provide
critical monitoring care to the patient relative to the thera-
peutic medical device 410a. As a result, the processor 420a
of the therapeutic medical device 410a may enable a play-
back only mode for this device and the playback interface
4254 may provide patient data collected by the patient
monitor 4104.

TABLE 7

Modular Therapeutic Medical Device/Patient Monitor

Therapeutic Medical ~ Patient

Device Monitor
Same patient? yes yes
Communicatively yes yes
coupled?
Therapy delivery no N/A
component coupled to
patient?
Type of therapy none none
Sensors coupled to no yes-pulse
patient oximetry & 12

lead ECG
Critical care? no yes
Available display P 0, 0/p, P
mode(s)
Combined mode N/A O inset or P
configuration inset
[0139] The above tables are examples only and other

priority of care evaluations and display mode controls are
within the scope of the disclosure.

[0140] Referring to FIG. 5, a schematic diagram of an
example of the playback interface is shown. As discussed
above, various devices may host the playback interface 125.
For example, as discussed above, the medical device 110,
the medical device 210, and/or the computing device 310
may serve as a host device and provide the playback
interface 125 (e.g., the playback interface 125a, 1255, 125¢)
at an output device (e.g., the displays 115, 215, and 315) of
the host device. The processor of the host device (e.g., the
processor 120, 220, or 320) may control the respective
display screen to display the playback interface 125 at the
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display screen. Additionally or alternatively, the host device
may provide at least a portion of the treatment provided at
the playback interface 125 via an output device other than a
display, for example, as audible information from speaker
(e.g., the speaker 170).

[0141] The playback interface 125 may include a data
display window 510. The data display window 510 may be
configured to display one or more visual representations of
the patient data. For example, the data display window 510
may display visual representations of a physiological wave-
form/time trend 180 and/or of a discrete physiological
measurement 185 and/or of CPR performance data 187.
[0142] The physiological waveform/time trend 180 may
provide a visual representation of trending data for from
signals indicative of a physiological parameter such as for
example, ECG, systolic blood pressure, end tidal carbon
dioxide (EtCO2), blood oxygen saturation (SpO2), etc.
Trending data may be displayed as a running record of
previous readings. The oldest readings may appear on the
left, and the newest readings may appear on the right. The
newest reading may be inserted on the right side while
displacing the oldest reading on the left side. Alternatively,
the oldest readings may appear on the right and the newest
readings may appear on the left. The newest reading may be
inserted on the left side while displacing the oldest reading
on the right side. Other options for visually indicating the
trend data for a given signal may be employed. For example,
a time trend for EtCO?2 is shown as a bar graph 512.
[0143] In an implementation, the playback interface 125
may scale the time trend data, adjust the frequency of the
values displayed for the time trend data, and/or adjust a
pattern and/or color with which the trending values are
displayed according to the particular patient and/or the
patient’s condition. These features may convey information
about how the trending values compare with acceptable
values or ranges of values, or user-defined values or ranges
of values. For example, in the bar graph 512, the playback
interface 125 may display the five bars 513a on the left with
a first pattern and/or color to indicate that the patient’s
EtCo2 at the times corresponding to those particular mea-
surements was or is at a critical level far below acceptable
ranges. The playback interface 125 may display the middle
three bars 5135 with a second pattern and/or color to indicate
that EtCo2 at the times corresponding to those particular
measurements was or is below acceptable limits, but not at
a critical level. The right three bars 513¢ may exhibit a third
pattern and/or color to indicate that the patient’s EtCo2 at the
times corresponding to those particular measurements was
within acceptable limits for the patient’s age. The color of
other information on the playback interface 125 may change
based on a target and/or desired range for a particular
parameter. Further the playback interface 125 may display a
target value and/or a range (e.g., with a numerical indicator
and/or a graphical indicator).

[0144] In animplementation, the data display window 510
may include a device settings window 515. The device
settings window 515 device settings associated with the
displayed patient data based on time. The device settings
may correspond to the settings, status, activities, etc. of the
device that collected the displayed patient data at the time
corresponding to the displayed patient data. For example,
the device setting window 515 may provide battery status
information, heart rhythm analysis information, shock deliv-
ery information, and/or other therapy delivery information.
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The shock delivery information and/or the therapy delivery
information may correspond to the device settings at the
time of shock or other therapy delivery (e.g., energy, flow
rate, start time, stop time, compression rate, compression
depth, etc.). For example, the device settings window 515
may provide at least a portion of the information in Table 8
below. Such information may enable the user of the play-
back interface 125 to evaluate the displayed patient data in
light of the device settings, status, and/or activities at the
time of data collection.

[0145] The playback interface 125 may include an inter-
active timeline 190. The information provided in the data
display window 510 may correspond to a time as indicated
by the interactive timeline 190. The interactive timeline 190
is shown as a substantially linear timeline however this is an
example only and other non-linear timelines are within the
scope of the disclosure. The times (e.g., 501a, 5015, 501¢,
501d) represented on the interactive timeline 190 are rep-
resentative of the time stamps associated with the sensor
data. Each time stamp may be an absolute clock time or an
elapsed time. For example, the elapsed time may be an
elapsed time from a particular event within the medical
encounter such as turn-on of the device, a first ECG of the
patient, a defibrillation shock administration, a drug deliv-
ery, a pacing therapy administration, etc.

[0146] Referring to FIG. 6A, an example of interactive
timeline features is shown. The interactive timeline 190 may
include visual event indicators 620. In various implementa-
tions, the visual event indicators 620 may correspond to
medical events and/or device events. The visual event indi-
cators 620 may include graphic icons, textual annotations, or
a combination thereof. The visual event indicators 620 may
also be referred to as code markers.

[0147] Forexample, the visual event indicators 620 shown
in FIG. 6A include a defibrillation indicator 624, a drug
administration indicator 625, and a bronchodilator indicator
626. The shape of the icons used for the visual event
indicators 620 may be indicative of a type of code marker.
For example, the lightning bolt (e.g., indicator 624) may
represent shock events and the Rx symbol (e.g., indicator
625) may represent drug administration events. Although an
example of one of each type of visual event indicator is
shown in FIG. 6A for simplicity, the interactive timeline 190
may include one or more of the various types of the visual
event indicators 620. These types of event indicators are
examples only and not limiting of the disclosure as the visual
event indicators 620 may include other or additional types of
event indicators for various medical events.

[0148] In an implementation, the medical events repre-
sented by the visual event indicators 620 may be delivered
therapy events and/or physiological patient events. For
example, delivered therapy events may include therapy
administered by a person (e.g., manual chest compressions,
medications, intubation, ventilation, etc.) and/or therapy
administered by a machine (e.g., automated chest compres-
sions, automated drug infusions, electrotherapy, ventilation,
etc.). The physiological patient events may be measured
events and/or events observed by a caregiver. For example,
measured events may include physiological measurements
made with a physiological sensor, such as, for example, a
pulse oximetry measurement, a wired and/or wireless ECG,
a blood pressure, a glucose measurement (e.g., from a wired
and/or wireless glucose monitor), a temperature measure-
ment, etc. The observed events may include physiological
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events that are observed as a result of a caregiver evaluation
rather than a sensor measurement. For example, return of
spontaneous circulation (ROSC), a coma score, a pain score,
difficulty breathing, etc. The caregiver may assign a quali-
tative value to the observed event but the observed events
may not be measurable via the sensor.

[0149] In an implementation, the medical events that may
be represented by the visual event indicators 620 may be
events triggered, recognized, and/or identified by medical
device detection and/or identification algorithms. Such
events may include, for example, but not limited to, return
of spontaneous circulation (ROSC) detection, ventricular
fibrillation (VF) detection, a re-arrest detection, and a sepsis
detection. The ROSC, VF, and re-arrest detection may occur
based on an EKG analysis algorithm and the sepsis detection
may occur based on a vital signs or protocol analysis
algorithm. The medical events may also include user alerts
and/or notifications and may include advisory messages to
change and/or modify a therapy or provide a new or different
therapy to the patient. Further, the medical events may
include protocol timeline markers that may indicate a posi-
tion within a protocol. The medical events may further
include diagnostic tests such as point-of-care laboratory
measures, patient vital signs, temperature, and/or diagnostic
imaging and/or videos.

[0150] In an implementation, the device events repre-
sented by the visual event indicators 620 may be a status
event and/or operation event of the medical device. For
example, the status event may include a low battery, an
expired electrode or other consumable, etc. The operation
event may include an analyzed heart rhythm, a communi-
cation coupling, an electrode attachment, a shock delivery
time, a shock duration, a shock energy, etc. Device events
may further include, for example, one or more of the
occurrence of an alarm (e.g., a monitor-generated alarm such
as a heart rate or other arrhythmia alarm), the acquisition of
a medical measurement or signal (which may be helpful for
documenting at the end of a medical event), and a time at
which a “rearrest” soft-key was pressed. For example, a user
of the medical device may press a “rearrest” soft-key at a
time at which a renewed or subsequent cardiac arrest con-
dition is observed.

[0151] In an implementation, the patient data may include
the code markers but may only provide the visual event
marker 620 in response to a user request. For example, the
user may select a time and/or a time interval on the inter-
active timeline 190 and playback interface 125 may display
the code markers associated with the patient data for the
selected time and/or time interval. The playback interface
125 may display the code markers graphically (e.g., on the
interactive timeline) and/or as a list that may include the
code marker and the time associated with the code marker.
As described above, the code markers may include device
events. This may provide the advantage of enabling the user
of the playback interface 125 to evaluate the patient data in
view of particular device conditions existing at the time of
patient data collection. In an implementation, the interactive
timeline 190 may include times associated with emergency
services events such as, for example, but not limited to, a
time of cardiac arrest and/or other emergency event, a time
of a 911 call, a time of dispatch, and/or other emergency
dispatch and/or electronic patient care record data.

[0152] Further examples of data, parameters, and/or
events that may correspond or be represented by visual event
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indicators 620 and/or code markers include one or more
clinical events as summarized in Table 8 below. The param-
eters may include one or more of heart rate, oxygen satu-
ration, pulse rate, end tidal carbon dioxide, non-invasive
blood pressure, invasive blood pressure, temperature,
change in temperature, blood carbon monoxide level, blood
methomoglobin level, total hemoglobin in blood, blood
oxygen content, a perfusion index indicative of an arterial
pulse signal strength, and a measurement indicative changes
in the perfusion index during respiration. The information in
Table 8 is an example only and not limiting of the disclosure
as other data, parameters, and/or events may are within the
scope of the disclosure.

TABLE 8

Category Sub-Category

Foreground analysis Start shock advisory
analysis

Shock advisory result
Individual segment result
Halt shock analysis due to
error

Synchronization state
Selected energy
Delivered energy
Device impedance
Patient impedance
Number of shocks
CPR Compression rate
Compression depth
High parameter alarm
Low parameter Alarm
No breath

Alam activation
Alam deactivation
Alamm limit change
Asystole

Defibrillation

Alarms

Life threatening

alarms

Ventricular fibrillation or

Ventricular tachycardia

Extreme bradycardia

Extreme tachycardia

ECG data

Analysis result

Patient demographic

Parameter values

System defined

User defined

Drug Delivery

v

Sedation

CPR

Oxygen delivery

Intubation

Glucose delivery

Fluid delivery

Enter pacer mode

Exit pacer mode

Change pacer rate

Change pacer current

Other Background analysis for
advised shock
Change in parameter value
Enter manual mode from
AED mode

Twelve lead data

Treatment markers

Pacer mode

[0153] As shown above, the treatments markers may
include drug delivery. The treatment marker may record the
action of delivering the drug along with the name of the drug
delivered (e.g., epinephrine, atropine, phenobarbitol, aspi-
rin, morphine, naloxone hydrochloride, diazepam, nitro-
glycerin, beta-blockers, Atrovent®, and/or other drugs that



US 2020/0121199 Al

provide a rapid response to a code condition). The delivered
drugs may include pharmacological treatments for cardiac
conditions, respiratory conditions, psychological conditions,
allergy, drug overdose, diabetes, fluid control (e.g., a
diuretic), pain, etc.

[0154] In an implementation, the playback interface 125
may automatically generate the visual event indicators 620.
For example, the processor of the device providing the
playback interface may generate the visual event indicators
620 in response to machine administered therapy, measured
physiological event, and/or device events. In an implemen-
tation, the user may request a new visual event indicator 620
via a user input to the playback interface 125. Additionally
or alternatively, the user may provide an annotation for the
interactive timeline 190 as an event indicator.

[0155] Referring further to FIG. 6A, in an implementation,
the interactive timeline 190 may include one or more data
window time selectors 6224 and 622b (e.g., a first time
selector and a second time selector). The time selectors 622a
and 6225 may define a playback interval 623. The playback
interval 623 may be, for example, an interval of time over
which the data display window 510 provides patient data
associated with the time stamps during this interval of time.
In an implementation, the user may position the first time
selector 622a to set a start time for the playback interval 623
and may position the second time selector 6225 to set an end
time for the playback interval 623. Although this playback
interval is shown in FIG. 6A as including the current time,
the playback interval 623 may exclude the current time and
may only include times prior to the current time. In this case,
the patient data associated with the playback interval 623
may only include historical data and may not include
real-time data. In an implementation, the timeline 190 may
include the first time selector 622a¢ and not include the
second time selector 6225. In such an implementation, the
playback interval 623 may start at the first time selector 6224
and automatically end at the current time.

[0156] In an implementation, the playback interface 125
may include a snap-to-event feature. For example, the user
may position the first time selector 622a and/or the second
time selector 6225 and provide input to the media navigation
bar 191. For instance, the user may press the play control
533 to begin data playback. In response to the input to the
media navigation bar 191, the playback interface 125 may
move one or more of the first time selector 622a and the
second time selector 6225 to a nearest event marker 620. In
this way, the playback interface 125 may snap the particular
time selector to the event marker.

[0157] The playback interface 125 may then implement
the input to the media navigation bar 191 from the snapped
to event marker. For example, if the input is “play” then the
playback interface 125 may play the data starting at the
snapped to event marker. As another example, if the input is
rewind (e.g., control 532 or 531), the playback interface 125
may rewind from the snapped to event marker. In an
implementation, if the first time selector 622a or the second
time selector 6225 is within a threshold time interval of the
current time, the playback interface 125 may automatically
snap the particular time selector to the current time and
provide real-time playback. Alternatively, if the first time
selector 622a or the second time selector 6225 is within a
threshold time interval of the event marker 620 time, the
playback interface 125 may automatically snap the particu-
lar time selector to the event marker 620 time. The threshold
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time interval for this snap-to-current feature may be a
predetermined time interval such as 1 second, 2 seconds, 3
seconds, 5 seconds, 10 seconds, 15 seconds, 30 seconds, etc.
In an implementation, the predetermined time interval may
be a user configurable time interval.

[0158] Referring to FIG. 6B, an example of touchscreen
control of the playback interface is shown. In an implemen-
tation, the playback interface 125 may capture a touchscreen
gesture 610 to determine the playback interval 623. As an
example, the interactive timeline 190 may recognize as input
the two times indicated by each finger of the caliper gesture
and set these times as the boundaries of the playback interval
623. As another example, the user may use the touchscreen
gesture 610 to drag or slide the time selectors 622a and 6225
along the interactive timeline 190. In an implementation, the
time selectors 622a and 6225 and/or other features on the
playback interface 125 may capture input via a push gesture
that exerts sufficient pressure on the display screen 115 to
interpret the input as a push gesture.

[0159] In an implementation, the playback interface 125
may provide looped playback of the patient data over the
playback interval 623. For example, the looped playback
may improve recognition by the user of the playback inter-
face 125 of changes in ECG morphology due to delivery of
nitroglycerin or changes in end tidal carbon dioxide as a
result of delivery of a bronchodilator. Thus, the playback
interface 125 may provide the patient data from the start
time of the playback interval 623 to the stop time of the
playback interval 623 and then repeat this playback at the
start time of the playback interval 623 to provide the data
loop. The playback loop may repetitively playback the data
over the playback interval 623. In an implementation, the
playback interface 125 may include a loop control 540 (e.g.,
as shown in FIG. 5) that may control the loop playback (e.g.,
start the playback, stop the playback, capture input indicat-
ing a number of repetitions, etc.). The playback loop may be
played back at an adjustable speed and loop interval dura-
tion.

[0160] Referring further to FIG. 6B, in an implementation,
the user may set the playback interval 623 based on a
selection of one or more visual event indicators 620. For
example, the playback interval 623 may be associated with
a first visual event indicator (e.g., the indicator 625) and a
second visual event indicator (e.g., the indicator 624). Thus,
the playback interface 125 may be configured to playback
patient data corresponding to the intervening time between
the two selected indicators. In the example of FIG. 6B, the
playback interface 125 may playback data collected by the
medical device 110 between delivery of a drug and a
subsequent defibrillation. For example, if the patient is
experiencing chest pain, the first visual event indicator
selected may be a code marker for delivery of nitroglycerine.
[0161] In an implementation, the playback interval 623
may include a time interval prior to and/or subsequent to the
time associated with the visual event indicator 620 and/or a
code marker. For example, the playback time interval may
specify that the playback of data associated with the selected
visual event indicator 620 begin with data associated with a
time such as 1 second, 2 seconds, 5 seconds, 10 seconds, 15
seconds, 30 seconds, 60 seconds or another suitable time
interval prior to the time stamp of the selected visual event
indicator 620. In this way, the user of the playback interface
125 may review and/or analyze medical data leading up to
the event associated with the selected visual event indicator
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620. Similarly, the playback time interval may specify that
the playback of data associated with the selected visual
event indicator 620 end with data associated with a time, for
example, of 1 second, 2 seconds, 5 seconds, 10 seconds, 15
seconds, 30 seconds, 60 seconds, 2 minutes, or another time
interval after the time stamp of the selected visual event
indicator 620. In this way, the user of the playback interface
125 may review and/or analyze medical data subsequent to
the selected visual event indicator 620.

[0162] Selection (e.g., by tapping, clicking, pressing, and/
or another method of providing input to the playback
interface 125) of a visual event indicator 620 may also result
in specific information relevant to that visual event indicator
620 appearing in the data display window 510. For instance,
if the drug administration icon 625 is associated with an
intervention using a bronchodilator then the data provided in
the data display window 510 might be the end tidal carbon
dioxide waveform, heart rate, spirometric data, and/or other
ventilator, ventilation, and/or respiratory flow parameters
and waveforms. This data may provide an indication of
whether or not the intervention has improved the patient
condition. As another example, selection of the drug admin-
istration event indicator 625 may initiate playback of rel-
evant parameters such as capnography or airway flow data
(e.g., spirometry data). The playback may enable an evalu-
ation of a patient response to an administration of nitroglyc-
erine, a bronchodilator, and/or adrenaline, for instance. As
further example, a selection of the shock visual event
indicator 624 may initiate playback of ECG waveform data
corresponding to the selected shock.

[0163] The interactive timeline 190 may further include a
temporal label 516a. The temporal label 516¢ indicates
whether or not the data associated with a position of the time
selector 6224 is real-time data or historical data. The user of
the playback interface 125 may interact with the playback
interface 125 to select time periods of interest and review the
treatment data corresponding to the selected time frames.
These time periods may include the historical data, the
real-time data, or combinations thereof. As the processor
120 processes sensor signals to determine and collect sensor
data, the processor 120 may associate time stamps with the
sensor data. The patient data may include the sensor data and
the associated time stamps. Time stamps corresponding to a
current and/or near-current time may correspond to real-time
data (e.g., a real-time portion of the patient data). The
near-current time may correspond to a time within a near-
current time interval from the current time. For example, the
near-current time interval may be 0-1 second, 0-2 seconds,
0-3 seconds, 0-4 seconds, 0-5 seconds, 0-6 seconds, 0-7
seconds, 0-8 seconds, 0-9 seconds, 0-10 seconds, 0-11
seconds, 0-12 seconds, 0-13 seconds, 0-14 seconds. or 0-15
seconds from the current time. In an implementation, the
near-current time interval may be user-configurable. The
near-current time interval may correspond to a delay time
due to data transmission (e.g., communication channel
latency) and/or data processing delays (e.g., time associated
with processing speed). In some instances, time stamps
greater than the near-current time interval prior to the current
time may correspond to historical data (e.g., a historical
portion of the patient data). The time stamps may include a
range of times beginning at a start time of data collection for
a case by the medical device 110 that is prior to the current
time and ending at the current time. The case may be a
patient case and data collection for the case may correspond
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to data collection for a particular patient. The historical data
may be the sensor data associated with time stamps greater
than the near-current time interval from the current time and
less than or equal to a start time of data collection for the
case by the first medical device 110. In an implementation,
if the near-current time interval exceeds a predetermined
threshold (e.g., a live playback threshold) of, for example 1,
2,3,4,5,6,7,8,9, 10, 11, 12, 13, 14, or 15 sec then the
patient data may correspond to historical data provided in a
replay mode as opposed to current data provided in a live
mode. In some implementations, the predetermined thresh-
old may be 50 milliseconds, 100 milliseconds, 0.5 seconds,
1 second, 2 seconds, 3 seconds, or 5 seconds. Conversely,
time stamps less than or equal to the predetermined thresh-
old may correspond to real-time data (e.g., data provided in
the live mode). In an implementation, the medical device
110 may store the sensor data with the associated time
stamps in a memory (e.g., the memory 121 as shown for
example in FIG. 11).

[0164] As the processor 120 processes sensor signals to
determine and collect sensor data, the processor 120 may
associate time stamps with the sensor data. The treatment
data may include the sensor data and the associated time
stamps. Time stamps within 0-3 seconds of a current time
correspond to real-time data (e.g., a real-time portion of the
treatment data). Time stamps greater than a predetermined
threshold (e.g. greater than 3 seconds) prior to the current
time correspond to historical data (e.g., a historical portion
of the treatment data). Time stamps less than or equal to a
predetermined threshold correspond to real-time data. The
time stamps may include a range of times from a start time
of data collection for the case by the medical device 110 to
the current time. The historical data is the sensor data
associated with time stamps greater than a predetermined
threshold prior to current time and less than or equal to a
start time of data collection for the case by the first medical
device 110. In an implementation, the medical device 110
may store the sensor data with the associated time stamps in
a memory (e.g., the memory 121 as shown for example in
FIG. 11).

[0165] Forexample, if the time selector 6224 is positioned
at the time T, then temporal label 516a may indicate
that the data is real-time data (e.g., a “LIVE” label as shown
in FIGS.5and 6A). T,,,,.,,, may correspond to a current time
of sensor data acquisition at the medical device 110. Thus,
the patient data displayed by the data display window 510 at
a time corresponding to T,,,,.,,, may be substantially real-
time data. The data display window 510 may include a
temporal status field 5164 that corresponds to the temporal
label 516a. Thus, as shown in FIG. 5, when the temporal
label 516a indicates “LIVE,” the temporal status field 5165
also indicates “LIVE.” “LIVE” is an example only and not
limiting of the disclosure. The temporal label 516a and/or
the temporal status field 5165 may include another textual
and/or graphic indicator that the visual representation of data
in the data display window 510 is real-time data.

[0166] As an alternative to real-time data, the data dis-
played in the data display window 510 may be historical data
collected by the medical device 110 prior to the current time.
The times T,,,,, along the interactive timeline 190 that are
prior to T_,.,.,, may be times at which patient data was
previously captured by the medical device 110. For example,
the temporal label 516a may display “REPLAY” (e.g., as
shown in FIG. 6B) for historical data (e.g., non real-time
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data). When the temporal label 516« indicates “REPLAY,”
the temporal status field 5165 may also display “REPLAY.”
“REPLAY” is an example only and not limiting of the
disclosure. The temporal label 516a and/or the temporal
status field 5165 may include another textual and/or graphic
indicator that the visual representation of data in the data
display window 510 is historical data and is not real-time
data.

[0167] Inanimplementation, the operational interface 135
and the playback interface 125 may both display the same
real-time patient data associated with the “LIVE” temporal
label. The visual representations of the same real-time
patient data may be the same on both interfaces 135 and 125
or may be different. Thus, for the same real-time patient
data, the images of this data generated for display at the
playback interface 125 may differ from those generated for
display at the operational interface 135. Thus the visual
representation of the patient data at the playback interface
125 may not be a replication of the visual representation of
the same patient data at the operational interface 135.
[0168] In a further implementation, the operational inter-
face 135 may display real-time data and the playback
interface 125 may display historical data. The visual repre-
sentation of the historical data on the playback interface 125
may appear to be the same as the visual representation of this
data when it was previously displayed in real-time at the
operational interface 135. Alternatively, the visual represen-
tation of the historical data on the playback interface 125
may appear to be different from the visual representation of
the data when it was previously displayed in real-time at the
operational interface 135. For example, the rendering of the
historical data as compared to real-time data may differ (e.g.,
color, textual font, size, style, etc.) so that it is clearly
distinct to a viewer whether the representation is historical
or real-time. Thus, for the same historical patient data, the
images generated for display at the playback interface 125
may differ from those generated for display at the opera-
tional interface 135.

[0169] Referring to FIGS. 7A and 7B, with further refer-
ence to FIGS. 5-6B, an example of multiple temporal
windows on the playback interface is shown. In an imple-
mentation, the data display window 510 may provide the
multiple temporal windows. The multiple temporal windows
may include one or more real-time windows 710 (e.g., the
“LIVE” window as indicated by the temporal status field
715) and one or more historical windows 720 (e.g., the
“REPLAY” window as indicated by the temporal status field
725). The multiple temporal windows may be displayed with
overlap as shown, for example, in FIG. 7A or without
overlap as shown, for example, in FIG. 7B. In various
implementation, the multiple temporal windows may
include a combination of real-time and historical windows,
all historical windows, or all real-time windows. Multiple
real-time windows may include different real-time data
and/or different visual representations of the real-time
patient data. In an implementation, the “REPLAY” window
may include a time delay indicator 730 that displays a time
span (e.g., an amount of time) between the displayed data
and the current time. The time delay indicator 730 may
indicate how old the displayed data is device relative to the
current time.

[0170] Referring to FIG. 8, with further reference to FIG.
5, an example of an on-screen cursor for the interactive
timeline is shown. In an implementation, the interactive
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timeline 190 may include an on-screen cursor 850. For
example, the on-screen cursor 850 may take the form of a
hand with a pointed finger. However, this form is an example
only and other cursor icons and/or representations are within
the scope of the disclosure. The user of the playback
interface 125 may provide input (e.g., via the one or more
input device(s) 144, 244, or 344 shown in FIG. 11) and this
input may determine a position of the on-screen cursor 850
along the interactive timeline 190.

[0171] In an implementation, the display that provides the
playback interface 125 may be a touchscreen. The user may
place his or her finger 851 on the on-screen cursor 850 and
move the on-screen cursor 850 along the touchscreen in
response to a movement of the user’s finger 851 along the
touchscreen. With this or another touchscreen gesture, the
user may position the on-screen cursor 850 at a particular
timeline position (e.g., a user-selected position) in order to
select the time associated with this position as the time for
patient data playback. In various implementations, the user
of the playback interface 125 may click, double click, tap,
double tap, and/or provide another input to the interactive
timeline 190 to activate the on-screen cursor 850. Though,
it can be appreciated that for certain embodiments such as
where the playback interface 125 is a touchscreen, an
on-screen cursor is not a required element.

[0172] In an implementation, the user may provide an
input (e.g.. a touchscreen gesture such as a press or tap on
the on-screen cursor 850) to activate a preview pop-up
window 860. The preview pop-up window 860 may provide
a visual representation of the patient data that includes
sufficient detail for the user to determine whether to select a
time period for playback that includes the particular timeline
location corresponding to the pop-up window. For example,
the ECG displayed in the pop-up window may exhibit
features representative of bradycardia or another relatively
easily observable ECG feature. In response to viewing this
ECG feature, the user may decide to view discrete physi-
ological values over this time period, for example the end
tidal carbon dioxide values to try to determine the cause of
and/or effective medical interventions for the condition
represented in the ECG.

[0173] In some implementations, the playback interface
125 displays the preview pop-up window 860 above or to the
side of a location or area on the touchscreen corresponding
to a location of one or more of the user’s digits (e.g., thumb,
fingers). The touchscreen is configured to recognize the
location of the one or more of the user’s digits. In this
manner, the information provided in the preview pop-up
window 860 may be unobstructed by the user’s digits.
Additionally or alternatively, in an implementation, the
preview pop-up window 860 may be located proximate to
the on-screen cursor 850 and/or the interactive timeline 190.
The playback interface 125 may approximately vertically
align the preview pop-up window 860 with the playback
pointer 518. In some implementations, the on-screen cursor
850 may replace the playback pointer 518, or vice-versa.
The information displayed in the preview pop-up window
860 may include patient data and/or device state information
that corresponds to the time indicia of the playback pointer
518 and/or the on-screen cursor 850.

[0174] In an implementation, the user of the playback
interface 125 may slide the on-screen cursor 850 along the
interactive timeline 190 to determine and change the con-
tents of the preview pop-up window 860. In some imple-
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mentations, if the display 115 is the pressure sensitive
touchscreen, then in response to a pressure on the screen in
excess of a pressure threshold (e.g., a pressure in excess of
approximately 0.2-0.3 Ibs.), the playback interface 125 may
increase a size of the preview pop-up window 860 (e.g.,
increase an area of the display screen 115 occupied by the
preview pop-up window 860). In some implementations, the
size of the preview pop-up window 860 may be proportional
to the amount of force in an approximately linear fashion. In
various implementations, the pressure threshold may be 0.5,
1, 2, 3, 4 or 5 pounds of force. In some implementations,
there may be multiple thresholds that cause enlargement of
the preview pop-up window 860 to increase in size in a
step-wise fashion in response to an increase in pressure on
the touchscreen. For example, as the pressure on the touch-
screen increases and exceeds additional thresholds of the
multiple thresholds, the size of the preview pop-up window
860 may increase relative to a previous size.

[0175] Insome implementations, the preview pop-up win-
dow 860 may be too small to adequately display all of the
patient data corresponding to the time indicia of the play-
back pointer 518 or on-screen cursor 850. In such cases, the
playback interface 125 may prioritize the patient data
according to predetermined criteria. The playback interface
125 may display the patient data at the pop-up window 860
according to the determined priority and a current size of the
preview pop-up window 860. For example, the playback
interface 125 may display a single data element with the
highest priority if there is only space to display the single
data element in the preview pop-up window 860. With
progressively larger preview pop-up windows 860, the play-
back interface 125 may display additional data elements in
order of their predetermined priority. For instance, heart rate
information may have the highest priority, oxygen saturation
next higher, followed by, in order, end tidal carbon dioxide,
EGC waveform, pulse oximetry waveform. In some imple-
mentations, the priority order may be a default priority for
the playback interface 125. In some implementation, the
plavback interface 125 may automatically modify the pri-
ority order from the default order and/or capture user input
to modify the priority order from the default order. The
priority order may depend dependent on the state of the
medical device 110. For example, if the medical device 110
is in a defibrillation mode (e.g., the defibrillation electrodes
are attached to the patient, an ECG analysis is underway, a
device log indicates a recent electrotherapy delivery, etc.),
then the playback interface 125 may change the second
priority data element from oxygen saturation to end tidal
carbon dioxide. As described below, the playback interface
125 may enable the user to playback data based on a specific
medical condition of the patient. The user may select the
medical condition via one or more of the event indicators
620 and/or a medical condition selection control 586. In
some implementations. For instance, if the user selects
myocardial infarction (heart attack), the priority may be
adjusted to have ST segment elevation be the highest pri-
ority, followed by ECG waveform, followed by heart rate.

[0176] In an implementation, the playback interface 125
may automatically select and/or recommend to the user a
medical condition based on and/or consistent with the
patient data. For example, cardiac arrest is a medical con-
dition consistent with patient data that includes CPR com-
pression data. The playback interface 125 may display a
recommended medical condition and the user may accept or
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reject the displayed recommendation via the medical con-
dition selection control 586 and/or another input device.
[0177] In some implementations, the playback interface
125 may adjust the information displayed in the preview
pop-up window 860 if the playback pointer 518 and/or the
on-screen cursor 850 are co-located with a visual event
indicator 620. This situation may indicate that the patient
data in the preview pop-up window 860 corresponds to the
time of the visual event indicator. For instance, the visual
event indicator 620 may be a lightning bolt (e.g., indicator
624) that represents defibrillation shock event, in which case
the priority and information display formatting may be
adjusted to present the information most relevant and in an
optimal fashion relative to the specific defibrillation event;
for instance, the information displayed may be 6 seconds of
ECG prior to the defibrillation shock, 9 seconds of ECG
after the shock, the results of the defibrillation analysis
pre-shock (e.g. either “Shock™ or “No-Shock Advised”), 6
seconds of additional ECG along with ECG heart rate and
pulse oximetry heart rate after some period of delay post-
shock (e.g. 5 seconds, 10 seconds, 30 seconds) in order to
assess whether return of spontaneous circulation was
achieved. If the visual event indicator 620 is the Rx symbol
(e.g., indicator 625) representing a drug administration
event, for instance delivery of an asthma inhaler, the highest
priority data element may be breath tidal volume, followed
by other respiratory diagnostic information like capno-
graphic information or spirometric data.

[0178] In some implementations, narrow regions around
the visual event indicators have a so-called “magnetic”
feature. The magnetic feature causes the on-screen cursor
850 to be attracted to the timeline location of the particular
visual event indicator 620 to which the on-screen cursor 850
is adjacent within less than a predetermined distance. The
predetermined distance may be measured in terms of time
(e.g. less than 30 seconds, less than 1 minute, etc.) or screen
distance (e.g. less than 0.05 inch, less than 0.1 inch, less than
0.25 inch). When the on-screen cursor 850 is less than the
predetermined distance from the visual event indicator 620,
what is displayed on the preview pop-up window 860 is the
information from the time at the visual event indicator 620.
In some implementations, the magnetic feature may also
include causing the on-screen cursor 850 to jump spatial so
that it is vertically aligned with the visual event indicator
620. In some implementations, when the magnetic feature
occurs and the information from the time of the visual event
indicator 620 is displayed in the preview pop-up indicator,
it may further cause the preview pop-up window to increase
in size so that more data may be easily and cogently be
displayed.

[0179] For example, the patient data may include a physi-
ologic waveform 870. In various implementations, the pre-
view pop-up window 860 may provide the patient data in a
text and/or numeric format 873 and/or in a non-numeric
graphical format 876 (e.g., a bar graph, a Tillable shape, an
icon, an arrow, etc.). The patient data display in the preview
pop-up window 860 may correspond to the time 855 (e.g.,
10:40:49 am) associated with the position of the on-screen
cursor 850. In an implementation, the preview pop-up
window 860 may include a window time indicator 865 that
indicates the position of the cursor 850 along the interactive
timeline 190.

[0180] Referring again to FIG. 5, the interactive timeline
190 may include a playback pointer 518. During playback of
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patient data in the data display window 510, the playback
pointer 518 may automatically move along the interactive
timeline 190 synchronously with the playback of the patient
data in terms of time. Thus, the playback pointer 518 may
dynamically indicate the time associated with the patient
data shown in the data display window 510 during playback.
When the playback pointer 518 reaches the current time
(e.g., as indicated by the temporal label 5164 that displays
“LIVE™), the patient data shown in the data display window
510 corresponds to real-time data. In an implementation, the
data display window 510 may include a playback position
indicator 519 that indicates a numeric representation of the
time on the interactive timeline 190 associated with the
playback pointer 518.

[0181] The playback interface 125 may include a media
navigation bar 191. The media navigation bar 191 may
include user interactive data display controls for the data
displayed in the data display window 510. As used at least
with regard to the media navigation bar 191, “control” refers
to either or both of a physical button or a virtual/screen
selection interface option. For example, the media naviga-
tion bar 191 may include a rewind control 532, a play control
533, a stop control 534, a pause control 535, and a fast
forward control 536. The bar 191 may further include a skip
back control 531, and skip forward control 537. These user
interactive data display controls may enable the user to
control the playback of the patient data at the playback
interface 125. These controls may determine a time during
the medical event at which to begin and/or end data play-
back, a speed at which to provide the playback, and/or
initiate a start and/or stop of the patient data playback. The
skip back control 531 and the skip forward control 537 may
enable the playback interface 125 to select a time corre-
sponding the beginning or the end of a data record or a
section of a data record. These controls may enable the user
to review data according to a user-selected sequence and
skip between medical events, chapters, and/or visual event
indicators 620.

[0182] In an implementation, the playback interface 125
may include one or more of a jump-back control 539a and
a jump-forward control 5395. For example, the media navi-
gation bar 191 may include these controls. The jump-back
control 539¢ and the jump-forward control 5396 may
change the time of the displayed patient data by a precon-
figured interval. The preconfigured interval may be, for
example, 5 seconds, 10 seconds, 15 seconds, 30 seconds, 60
seconds, 120 seconds, 180 seconds, or another suitable time
period. In an implementation, the playback interface 125
may enable the jump-back control 5394 and the jump-
forward control 5395 once the playback of the patient data
is underway.

[0183] The time selection controls (e.g., the skip back
control 531, the skip forward control 537, the jump-back
controls 5394 and 5394, and/or the one or more data window
time selectors 622a and 6225) may permit the user of the
playback interface 125 to selectively review data at times at
which significant events of interest occurred. In contrast,
without these selection features, the reviewer may have to
review a sequence of captured data in chronological order
and some or most of the sequence may not include data of
interest to the reviewer.

[0184] In an implementation, the playback interface 125
may include a playback speed selection bar 538. The play-
back interface 125 may present the patient data at a default
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playback speed. By clicking on or otherwise selecting one of
the 2x, 4x, 8%, or 16x portions of the playback speed
selection bar 538, the user may adjust the presentation speed
for the patient data to a speed other than the default speed.
In an implementation, the playback speed may be a multi-
plier applied to the default playback speed. The playback
speed may be, for example, but not limited to, 2x, 4x, 8x, or
16x this default playback speed. The user may adjust the
playback speed to change the duration of the patient data
playback. For example, at the default speed, the playback
duration for the patient data of interest may be 12 minutes.
The user may select a 4x playback speed to reduce the
playback duration to three minutes. In an implementation,
the playback speed may be continuously configurable
between a range of speeds (e.g., 0.25x-4x) rather than a
discrete speed setting (e.g.. 2%, 4x). For example, the low
end of the speed range might be as low as 0.250x, 0.5x, or
2x. The high end of the speed range might be at least 2x, 4x,
8, 16, 32x. In an implementation, the playback speed selec-
tion bar 538 may be configured to visually indicate a
currently active playback speed selection.

[0185] In an implementation, the selected playback speed
or the default playback speed may be the same speed at
which at which the operational interface 135 displays the
patient data in real-time. For example, the operational inter-
face 135 may display waveform and/or time trend data at a
sweep speed. The sweep speed may be a user configurable
speed and the operational interface 135 may display the
waveform and/or time trend data at a default speed or at a
user selected speed. In an implementation, the playback
interface 125 may receive a current sweep speed setting
from the operational interface 135 in order to match or apply
a multiplier to the current sweep speed. As examples, the
sweep speed may be a speed in a range of approximately 1
mm/sec-50 mm/sec. For example, the sweep speed may be
approximately 3 mm/sec, 6 mm/sec, 12.5 mm/sec, 25
mny/sec, or 50 mm/sec. The default sweep speed and/or
speed options provided for a user configuration may depend
on the particular data in the time trend and/or waveform. For
example, ECG data may correspond to different default
and/or options for the sweep speed than CO, or other
ventilation and/or respiration parameter data.

[0186] The playback of data may proceed at the selected
playback speed over the selected time period. Any physi-
ological measurements collected and saved during this time
may appear on the playback interface 125 at the times during
the selected time period corresponding to the time at which
the medical device collected and saved these measurements.
In an implementation, the playback interface 125 may
display a value for the measurement and then change the
value at a time when a new measurement was collected and
saved by the medical device. For example, the selected time
interval for playback may be one minute. During this
minute, the device 110, 210, 310, or 410 may have collected
physiological measurements once per second (e.g., heart
rate, invasive blood pressure, oxygen saturation, etc.). The
playback may proceed according to the default or user
selected playback speed and for each playback time interval
corresponding to one second, the playback interface 125
may display the physiological measurement for that interval
and then change the displayed measurement at the next
playback time interval corresponding to one second. As
another example, the medical device may collect some
physiological measurements on demand. For example, a
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user may request a non-invasive blood pressure measure-
ment at regular or irregular intervals. Each measurement
may include a time stamp and the playback interface 125
may display the measurement based on the time stamp. In an
implementation, the device 110, 210, 310, or 410 may
collect numeric values for other available parameters every
time the device collects blood pressure and/or another
parameter measurement on demand. As a further example,
performance data timing may correspond to performance
time intervals. For instance, the device 110, 210, 310, or 410
may collect chest compression rate and depth data for each
chest compression. Thus, the time intervals of the collection
may depend on the compression rate. Each item of perfor-
mance data may include a time stamp and the playback
interface 125 may display the measurement based on the
time stamp. In an implementation, the device 110, 210, 310,
or 410 may capture numeric values of all available param-
eters at a regular time interval (e.g., every 5 second, every
10 seconds, every 15 seconds, every 30 seconds, every 60
seconds, etc.). The playback interface 125 may provide these
numeric values for every capture time within the playback
interval to provide a time trend for these values.

[0187] In an implementation, the playback interface 125
may automatically adjust the playback speed based on
whether the playback data is historical or real-time data. For
example, during playback of historical data, the user
selected playback speed (e.g., as selected via the playback
speed selection bar 538) may determine an actual playback
speed implemented by the playback interface 125. In an
implementation, the playback pointer 518 may move along
the interactive timeline 190 as the data playback proceeds to
indicate the time stamp associated with the displayed data.
When the playback pointer 518 reaches the current time
indicating that the displayed patient data corresponds to
real-time data rather than historical data, the playback inter-
face 125 may automatically override the user-selected speed
and change the playback speed to match the speed at which
the operational interface 135 displays the data in real-time
(e.g., the default or user selected sweep speed).

[0188] In an implementation, the playback interface 125
may include a rotary navigation control 560. For example,
the rotary navigation control 560 may provide media navi-
gation capabilities similar to those provided by the media
navigation bar 191. Further, the rotary navigation control
560 may provide playback loop selection capabilities. The
rotary navigation control 560 make be, for example, a jog
dial, a jog wheel, a shuttle dial, a shuttle wheel, etc. The
rotary navigation control 560 may enable the user to scan
through the playback images at the playback interface 125 at
various speeds (e.g., a fast shuttle speed or a slow jog speed).
In an implementation, the rotary navigation control 560 may
be configured to rotate while it is pressed in to a detented
stop. Each rotary detent may indicate a request to the
playback interface 125 to skip to the next event in the
playback data, such as a defibrillation or drug delivery. The
rotary navigation control 560 may be in the form of a
physical knob that rotates and contains a rotary encoder, or
may take the form of a touchscreen emulation of a rotary
knob that the user moves circular finger motion.

[0189] In an implementation, the playback interface 125
may provide a volume selection bar 570. The volume
selection bar 570 may capture input from the user and, in
response to the captured input, the playback interface 125
may adjust an audio playback volume. For example, the user
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of the playback interface 125 may click on, tap, press, or
otherwise provide input to the volume selection bar 570. In
an implementation, the playback interface 125 may provide
audio data from the medical event simultaneously with or
instead of the visual data.

[0190] Referring to FIGS. 5 and 9, an example of an event
search function for the playback interface is shown. In an
implementation, playback interface 125 may provide an
event search function 583. The user may activate the event
search function 583, for example, via the one or more input
device(s) 144, 244, 344 (e.g., a soft-key, a tap on a touch-
screen icon, a selection of an icon via a cursor, etc.).
[0191] In an implementation, activation of the event
search function 583 may open the interactive menu 550. The
interactive menu 550 may include a text list 990 of events
and/or interventions and may include one or more code
markers. The list 990 may be a user-selectable list. In this
example, the list 990 includes time stamped data for blood
pressure (BP), heart rate (HR), oxygen saturation (SpO,),
delivery of oxygen (0O,), and arrival of advanced cardiac life
support (ACLS) equipment and/or personnel. The user may
select an event from the list 990 to initiate playback of event
data. For example, the user of the playback interface 125
may select an event via a touch gesture or a mouse or other
input device (e.g., input device(s) 144, 244, or 344). Via the
user input, the user may adjust a position of a selection
cursor 995 to select the event. In response, the playback
interface 125 may provide playback of data collected by the
medical device 110 at the time of the selected event indicator
(e.g., the event “ACLS arrive” at 03:11:01 is shown as
selected in FIG. 9 based on the position of the selection
cursor 995). In an implementation, the text list 990 may be
a sorted list according to chronological order.

[0192] The event search function 583 may be a search/sort
function and may sort the visual event indicators 620 or code
markers by types of events and interventions, for instance,
defibrillation shock, drug administration, intubation, fluid
delivery, chest compression protocol, or ventilation proto-
col. The events may also be sorted into diagnostic events and
therapy events. For example, therapy events may include
defibrillation, pacing, drug delivery, etc. Diagnostic events
may include detection of ventricular fibrillation, COPD,
asthma, etc.

[0193] In an implementation, activation of the event
search function 583 may enable a user selection of one or
more particular types of the visual event indicator 620
and/or code markers (e.g., shock events, drug events, etc.).
For example, in response to the selection of an event, the
event search function 583 may highlight events on the
interactive menu that correspond to the selected type of code
marker. [n an implementation, the event search function 583
may highlight the visual event indicators 620 on the inter-
active timeline 190 that correspond to the selected type of
code marker. The user may select one or more of the visual
event indicators 620 on the interactive timeline 190 to
receive more information about the event indicated by the
visual event indicator.

[0194] Referring again to FIG. 5, in an implementation,
the playback interface 125 may provide a tool function key
580. The user may activate the tool function key 580, for
example, via a touchscreen icon, a soft-key, and/or other
user input device. The tool function key 580 may enable a
selection of one or more particular types of tools that may
include playback time intervals and/or playback speeds. In
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an implementation, the tool function key 580 may provide
selectable options at the interactive menu 550.

[0195] In an implementation, the playback interface 125
may enable the user to playback data based on a specific
medical condition of the patient. The user may select the
medical condition via one or more of the event indicators
620 and/or a medical condition selection control 586. For
example, the user may select the event indicator 620 that
corresponds to a medical condition of interest to the user
with regard to data review. Alternatively or additionally, the
user may activate the medical condition selection control
586 via the one or more input device(s) 144, 244, 344 (e.g.,
a soft-key, a tap on a touchscreen icon, a selection of an icon
via a cursor, etc.). The medical condition selection control
586 may enable the user to select one or more medical
conditions, for example, via the interactive menu 550. The
interactive menu 550 may display a list of one or more
medical conditions. The one or more medical conditions
may be conditions of the patient whose data is under review
via the playback interface 125.

[0196] Based on the selected medical condition, the play-
back interface 125 may predetermine various configuration
and/or usage settings for data playback and/or display at the
playback interface 125. For example, in an implementation,
the playback interface 125 may automatically select one or
more playback intervals 623 based on the medical condition
selected by the user. Additionally or alternatively, the play-
back interface 125 may select the playback speed, and/or the
number of loop repetitions based on the selected medical
condition.

[0197] For example, the user may select a medical con-
dition of “chest pain™ at the interactive menu 550. Addi-
tionally or alternatively, the user may select the drug deliv-
ery event indicator 625 corresponding to administration of
nitroglycerine. The user may select this event based on the
knowledge that nitroglycerine may be administered in
response to chest pain. In response to either or both of these
selections, the playback interface 125 may provide ECG
data for a time period spanning the drug administration.
Further, the playback interface 125 may automatically select
a playback start time at 10 seconds prior to the nitroglycerine
delivery event and then set playback for data over a time
period of 1, 5, 10, 15 minutes, etc. The time period may be
preconfigured as a clinically relevant time period based on
the selected one or more medical conditions. As another
example, if the selected medical condition is difficulty
breathing, the playback interface may select a start point that
coincides with an event indicator for delivery of broncho-
dilator (e.g., event indicator 626).

[0198] Referring to FIG. 10A, with further reference to
FIG. 5, an example of a data preview area for the playback
interface is shown. In an implementation, the playback
interface 125 may provide the data preview area 590. The
data preview area 590 may include one or more data preview
windows, e.g., data preview windows 1010, 1015, and 1020.
In an implementation, the user of the playback interface 125
may drag and drop displayed information from the data
display window 510 and/or from the preview pop-up win-
dow 860 to the data preview area 590. For example, the user
may implement one of the drag and drop touchscreen
gestures represented schematically in FIG. 10A as the
arrows 1030, 1035, and 1040. In an implementation, the user
may implement a tap and/or a push (e.g., the push gesture
1045) to exert pressure on a particular data image, the
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playback interface 125 to add the particular data image to the
data preview area 590. In a further implementation, the user
may add data to the data preview area 590 via a pointing
device such as a mouse and/or a cursor. For example, the
user may click/double click on a selected data image and
either drag the selected data image to the data preview area
590 or employ a second click to move the selected data
image to the data preview area 590.

[0199] In an implementation, the data preview windows
1010, 1015, and 1020 may provide data in various formats.
For example, one or more of the data preview windows may
provide the data in a time trend format, waveform format,
text format, numeric format, and/or non-numeric graphical
format.

[0200] In an implementation, one or more of the data
preview windows 1010, 1015, and 1020 may include a time
display 1060. The time display 1060 may be the time on the
interactive timeline 190 that is associated with the data
image in the respective data preview window 1010, 1015, or
1020. In an implementation, the playback interface 125 may
automatically display the data images within the data pre-
view area 590 in chronological order. For example, as a data
image is added to a data preview window 1010, 1015, and/or
1020, the playback interface 125 may rearrange the data
preview windows 1010, 1015. and 1020 such that the
windows display the data images in chronological order
from right to left or from left to right within the data preview
area 590.

[0201] In an implementation, the data preview area 590
may enable a data overlay mode. For example, a user may
drag a first data preview window onto a second data preview
window and over lay corresponding data from different time
periods. This may help the user to identify changes in the
data over time. For example, the overlay may include an
ECG prior to an intervention and an ECG scan subsequent
to an intervention. In an implementation, the playback
interface may highlight or otherwise designate differences
between the data sets in overlay.

[0202] In an implementation, the playback interface 125
may prompt the user to enter an annotation 1070 specific to
the data image when it has been dragged to the data preview
area 590. For example, the annotation may include caregiver
notes, observations, instructions, etc. The playback interface
125 may capture the annotation 1070 as a text input, for
instance via a keyboard and/or via an audio input, for
instance, via a microphone. The playback interface 125 may
associate the audio recording with the particular data rep-
resented by the data image. In addition, the playback inter-
face 125 may implement voice recognition software to
convert the audio recording into text.

[0203] In an implementation, the user may select one of
the data preview windows 1010, 1015, or 1020 for data
playback. The data display window 510 may playback the
data from the selected data preview window 1010, 1015, or
1020. For example, the user may initiate playback by
pressing on the selected data preview window, clicking a
mouse controlling a cursor on the selected data preview
window, or otherwise providing user input, via the touch-
screen or other user input device, indicative of the selected
data preview window. The processor 120 may control the
playback interface 125 to begin playback of the data in the
selected data preview window at the time indicated by the
time display 1060 or alternatively at a time that is a
preconfigured interval (e.g., 1 second, 5 seconds, 10 sec-
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onds, 15 seconds, 30 seconds, 60 seconds, 120 seconds, 180
seconds, etc.) before the time indicated by the time display
1060.

[0204] Referring to FIGS. 10B and 10C, with further
reference to FIG. 5, examples of a data selection area for
user selection of data to display on a communicatively
coupled device are shown. In an implementation, the play-
back interface 125 may include the data selection area 595.
The data selection area 595 may include one or more data
type icons (e.g., the icons 1051¢, 105154, and 1051¢) where
data type icon corresponds to a particular data type (e.g.,
capnography, pulse oximetry, ECG, etc.). The icons may be
textual, graphic, or a combination thereof. The data selection
area 595 may further include one or more target device icons
1052. Each of the target device icon(s) 1052 may represent
a communicatively coupled device. For example, if the data
selection area 595 is at the playback interface 125b of the
second medical device 210, the communicatively coupled
device may be the first medical device 110 and/or the
computing device 310. In this scenario, for example, the
second medical device 210 may capture the user selection of
data to display at the first medical device 110. The second
medical device 210 may provide this selection as an instruc-
tion to the first medical device 110 via the communicative
coupling 298. The first medical device 110 may receive this
instruction and control its display screen 115 to display the
data selected by the user at the second medical device 210.
[0205] Referring to FIG. 10B, in an implementation, the
user of the playback interface 125 may select a data type via
a touchscreen gesture. For example, the user may perform a
drag and drop gesture 1055 to drag the selected data type
(e.g., capnography) to the target device icon 1052. In
response to this gesture, the processor controlling the play-
back interface 125 may send an instruction indicative of the
selected data type to the communicatively coupled device.
[0206] Referring to FIG. 10C, in an implementation, the
user of the playback interface 125 may tap on a data type
icon (e.g., the ECG icon 1051¢) to open one or more data
attribute windows (e.g., the windows 1053a and 10535). For
example, the data attribute windows may enable the user to
select a time period for the data display instruction (e.g.,
using the time period selection window 1053a) and/or
include notes for the user of the communicatively coupled
device (e.g., using the notes window 10535). Alternatively
or additionally, the user may provide data display instruc-
tions for the communicatively coupled device via the inter-
active memu 550 shown in FIG. 5.

[0207] Referring to FIG. 11, examples of components of
various devices discussed with regard to FIGS. 1A-10C are
shown schematically. These devices may include the medi-
cal device 110, one or more additional medical device(s)
210, one or more computing device(s) 310, and one or more
server(s) 1110. In an implementation, at least one of the
medical devices 110 and 210 may be a therapeutic medical
device configured to deliver medical therapy to the patient
and may not be limited to patient monitoring and/or diag-
nostic care. The computing device 310 may be adapted to
function as a medical device. In an implementation, the
computing device 310 may not be a therapeutic medical
device configured to deliver medical therapy to the patient.
In such an implementation, the computing device 310 may
be limited to patient monitoring and/or diagnostic care.
[0208] One or more of the devices 110, 210, 310, and 1110
may be communicatively coupled via communicative cou-
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plings 298, 396, 397, 1170, 1180, and/or 1190. These com-
municative couplings may be each be a wired and/or a
wireless communications link. The wired communications
links may include a wired electrically coupling, an optical
coupling via an optical cable, etc. The wireless communi-
cations link may include coupling via a radio frequency or
other transmission media and/or via a network such as a
local area network, an ad hoc network, a mesh network, a
cellular and/or other communications network, a computer
network, etc. The communications links as described herein
may utilize protocols such as, for example, 802.11, Zig-
Bee®, Bluetooth®, etc. The communications links may
include near field communications which may be imple-
mented via a communications RFID tag. The communica-
tions links may include one or more networks (e.g., the
networks 299 and 399) such as a local area network, a
cellular network, a satellite network, and/or a computer
network (e.g., an Internet Protocol (IP) network). In various
implementations, the communicative couplings described
herein may provide secure and/or authenticated communi-
cations channels. In an implementation, the devices
described herein may encrypt and/or decrypt the data trans-
mitted and/or received via the communicative couplings.

[0209] In FIG. 11, the components 120, 121, 130, 144,
145, and 155 are communicatively coupled (directly and/or
indirectly) to each other for bi-directional communication.
Similarly, the components 220, 221, 230, 244, 245, and 255
are communicatively coupled (directly and/or indirectly) to
each other for bi-directional communication and the com-
ponents 320, 321, 330, 344, and 345 are communicatively
coupled (directly and/or indirectly) to each other for bi-
directional communication.

[0210] Although shown as separate entities in FIG. 11, the
components 120, 121, 145, and/or 155 may be combined
into one or more discrete components and components 145
and/or 155 may be part of the processor 120. The processor
120 and the memory 121 may include and/or be coupled to
associated circuitry in order to perform the functions
described herein. Although shown as separate entities in
FIG. 11, the components 220, 221, 245, and/or 255 may be
combined into one or more discrete components and com-
ponents 245 and/or 255 may be part of the processor 220.
The processor 220 and the memory 221 may include and/or
be coupled to associated circuitry in order to perform the
functions described herein. Although shown as separate
entities in FIG. 11, the components 320, 321, and 345 may
be combined into one or more discrete components and
component 345 may be part of the processor 320. The
processor 320 and the memory 321 may include and/or be
coupled to associated circuitry in order to perform the
functions described herein.

[0211] The medical devices 110 and/or 210 may include
the therapy delivery control module 155 or 255. For
example, the therapy delivery control module 155 and/or
255 may be an electrotherapy delivery circuit that includes
one or more capacitors configured to store electrical energy
for a pacing pulse or a defibrillating pulse. The electro-
therapy delivery circuit may further include resistors, addi-
tional capacitors, relays and/or switches, electrical bridges
such as an H-bridge (e.g., including a plurality of insulated
gate bipolar transistors or IGBTs), voltage measuring com-
ponents, and/or current measuring components. As another
example, the therapy delivery control module 155 and/or
255 may be a compression device electro-mechanical con-
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troller configured to control a mechanical compression
device. As a further example, the therapy delivery control
module 155 and/or 255 may be an electro-mechanical con-
troller configured to control drug delivery, temperature man-
agement, ventilation, and/or other type of therapy delivery.

[0212] The medical device 110 (e.g., a first medical
device) may incorporate and/or be configured to couple to
one or more patient interface device(s) 160. The patient
interface device(s) 160 may include one or more therapy
delivery component(s) 161a and one or more sensor(s)
1615. Similarly, the medical device 210 (e.g., a second
medical device) may incorporated and/or be configured to
couple to one or more patient interface device(s) 260. The
patient interface device(s) 260 may include one or more
therapy delivery components 261a and one or more sensors
2615. The computing device 310 may be adapted for medi-
cal use and may incorporate and/or be configured to couple
to one or more patient interface device(s) 360. The patient
interface device(s) 360 may include one or more sensors
361. The therapy delivery component(s) 261a may be sub-
stantially as described herein with regard to the therapy
delivery component(s) 161a. Similarly, the sensor(s) 2615
and 361 may be substantially as described herein with regard
to the sensor(s) 1615.

[0213] The medical device 210 may receive patient data in
amanner substantially similar to that described above for the
medical device 110. The device 210 may receive the patient
data based on signals received from the therapy delivery
component(s) 261a and the sensor(s) 2615. The sensor(s)
2615 may be substantially as described herein with regard to
the sensor(s) 161.

[0214] The sensor(s) 1615, 2615, and 361 may include
sensing electrodes (e.g., the sensing electrodes 162), venti-
lation and/or respiration sensors (e.g., the ventilation and/or
respiration sensors 164), temperature sensors (e.g., the tem-
perature sensor 167), chest compression sensors (e.g., the
chest compression sensor 168), etc. For example, the sens-
ing electrodes may include cardiac sensing electrodes. The
cardiac sensing electrodes may be conductive and/or capaci-
tive electrodes configured to measure changes in a patient’s
electrophysiology to measure the patient’s ECG informa-
tion. The sensing electrodes may further measure the tran-
sthoracic impedance and/or a heart rate of the patient. The
ventilation and/or respiration sensors may include spirom-
etry sensors, flow sensors, pressure sensors, oxygen and/or
carbon dioxide sensors such as, for example, one or more of
pulse oximetry sensors, oxygenation sensors (e.g., muscle
oxygenation/pH), O2 gas sensors and capnography sensors,
impedance sensors, and combinations thereof. The tempera-
ture sensors may include an infrared thermometer, a contact
thermometer, a remote thermometer, a liquid crystal ther-
mometer, a thermocouple, a thermistor, etc. and may mea-
sure patient temperature internally and/or externally. The
chest compression sensor may include one or more motion
sensors including, for example, one or more accelerometers,
one or more force sensors, one or more magnetic sensors,
one or more velocity sensors, one or more displacement
sensors, etc. The chest compression sensor may provide one
or more signals indicative of the chest motion to the medical
device 110 and/or 210 via a wired and/or wireless connec-
tion. The chest compression sensor may be, for example, but
not limited to, a compression puck, a smart-phone, a hand-
held device, a wearable device, etc. The chest compression
sensor may be configured to detect chest motion imparted by
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a rescuer and/or an automated chest compression device
(e.g., a belt system, a piston system, etc.). The chest com-
pression sensor may provide signals indicative of chest
compression data including displacement data, velocity
data, release velocity data, acceleration data, force data,
compression rate data, dwell time data, hold time data, blood
flow data, blood pressure data, etc. In an implementation, the
defibrillation and/or pacing electrodes may include or be
configured to couple to the chest compression sensor.

[0215] In various implementations, the sensor(s) 1615,
2615 and/or 361 may include one or more sensor devices
configured to provide sensor data that includes, for example,
but not limited to electrocardiogram (ECG), blood pressure,
heart rate, respiration rate, heart sounds, lung sounds, res-
piration sounds, end tidal CO,, saturation of muscle oxygen
(SMQ,). oxygen saturation (e.g., SpO, and/or Pa0,), cere-
bral blood flow, point of care laboratory measurements (e.g,.,
lactate, glucose, etc.), temperature, electroencephalogram
(EEG) signals, brain oxygen level, tissue pH, tissue fluid
levels, images and/or videos via ultrasound, laryngoscopy,
and/or other medical imaging techniques, near-infrared
reflectance spectroscopy, pneumography, cardiography, and/
or patient movement. Images and/or videos may be two-
dimensional or three-dimensional.

[0216] The one or more therapy delivery components
161a and 261a may include electrotherapy electrodes (e.g,,
the electrotherapy electrodes 166a), ventilation device(s)
(e.g., the ventilation devices 166b), intravenous device(s)
(e.g., the intravenous devices 166¢), compression device(s)
(e.g., the compression devices 1664), etc. For example, the
electrotherapy electrodes may include defibrillation elec-
trodes, pacing electrodes, and combinations thereof. The
ventilation devices may include a tube, a mask, an abdomi-
nal and/or chest compressor (e.g., a belt, a cuirass, etc.), etc.
and combinations thereof. The intravenous devices may
include drug delivery devices, fluid delivery devices, and
combinations thereof. The compression devices may include
mechanical compression devices such as abdominal com-
pressors, chest compressors, belts, pistons, and combina-
tions thereof. In various implementation, the therapy deliv-
ery component(s) 161a and/or 261a may be configured to
provide sensor data and/or be coupled to and/or incorporate
sensors. For example, the electrotherapy electrodes may
provide sensor data such as transthoracic impedance, ECG,
heart rate, etc. Further the electrotherapy electrodes may
include and or be coupled to a chest compression sensor. As
another example, the ventilation devices may be coupled to
and/or incorporate flow sensors, gas species sensors (e.g.,
oxygen sensor, carbon dioxide sensor, etc.), etc. As a further
example, the intravenous devices may be coupled to and/or
incorporate temperature sensors, flow sensors, blood pres-
sure sensors, etc. As yet another example, the compression
devices may be coupled to and/or incorporate chest com-
pression sensors, patient position sensors, etc. The therapy
delivery control modules 155 and 255 may be configured to
couple to and control the therapy delivery component(s)
161a and 261a, respectively.

[0217] The one or more sensor(s) 1615, 2615, and 361
and/or the therapy delivery component(s) 161a and 261a
may provide sensor data. The patient data provided at the
operational interface and/or playback interface may include
the sensor data. For example, the medical device 110 (e.g.,
the first medical device) may process signals received from
the sensor(s) 1615 and/or the therapy delivery component(s)
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161a to determine the sensor data. Similarly, the medical
device 210 may process signals received from the sensor(s)
2615 and/or the therapy delivery component(s) 261a to
determine the sensor data and the computing device 310
may process signals received from the sensor(s) 361 to
determine the sensor data.

[0218] Referring to FIG. 12, examples of components of
the modular therapeutic medical device/patient monitor are
shown. The modular therapeutic medical device/patient
monitor may include a therapeutic medical device and
patient monitor configured to communicatively couple to
one another. For example the therapeutic medical device
may be a defibrillator and the modular therapeutic medical
device/patient monitor may include a defibrillator and
patient monitor configured to communicatively couple to
one another Although shown as separate entities in FIG. 12,
the components 420a, 421a, 445a, and/or 455 may be
combined into one or more discrete components and com-
ponents 445a and/or 455 may be part of the processor 420a.
Similarly, although shown as separate entities in FIG. 12, the
components 4205, 421b, and/or 4455 may be combined into
one or more discrete components and component 4455 may
be part of the processor 420b. The processor 420a and the
memory 421a may include and/or be coupled to associated
circuitry in order to perform the functions described herein.
Similarly, the processor 4205 and the memory 4215 may
include and/or be coupled to associated circuitry in order to
perform the functions described herein. The components
420a, 4214, 4304a, 4444, 4450, and 455 are communicatively
coupled (directly and/or indirectly) to each other for bi-
directional communication. Similarly, the components 4205,
421b, 4305, 444b, and 445b are communicatively coupled
(directly and/or indirectly) to each other for bi-directional
communication

[0219] The therapy delivery control module 455 may be
an electrotherapy delivery circuit substantially as described
with regard to the therapy delivery control modules 155 and
255. As another example, the therapy delivery control mod-
ule 455 may be a compression device electro-mechanical
controller configured to control a mechanical compression
device. As a further example, the therapy delivery control
module 455 may be an electro-mechanical controller con-
figured to control drug delivery, temperature management,
ventilation, and/or other type of therapy delivery.

[0220] Referring to FIGS. 11 and 12, the medical device
110 may include a processor 120, a memory 121, one or
more output devices 130, one or more user input devices
144, and a communications interface 145. The medical
device 210 may include a processor 220, a memory 221, one
or more output devices 230, one or more user input devices
244, and a communications interface 245. The computing
device 310 may include a processor 320, a memory 321, one
or more output devices 330, one or more user input devices
344, and a communications interface 345. The therapeutic
medical device 410e¢ may include a processor 420a, a
memory 421a, one or more output devices 430a, one or
more input devices 444a, and a communications interface
445a. The patient monitor 4105 may include a processor
420b, a memory 4215, one or more output devices 4305, one
or more input devices 4445, and a communications interface
445b.

[0221] The processors 120, 220, 320, 4204, and 4205 are
physical processors (i.e., an integrated circuit configured to
execute operations on the devices 110, 210, 310, 4104, and
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4105, respectively, as specified by software and/or firmware
stored in a computer storage medium). The processors 120,
220, 320, 4204, and 4205 are operably coupled, respectively,
to the memory 121, the memory 221, the memory 321, the
memory 421a, and the memory 421b. The processors 120,
220, 320, 420a, and 4205 may be intelligent hardware
devices (for example, but not limited to, a central processing
unit (CPU), a graphics processing unit (GPU), one or more
microprocessors, a controller or microcontroller, an appli-
cation specific integrated circuit (ASIC), a digital signal
processor (DSP), etc.) designed to perform the functions
described herein and operable to carry out instructions on
the devices 110, 210, 310, 410a, and 4105, respectively.
Each of the processors 120, 220, 320, 420a, and 4205 may
be one or more processors and may be implemented as a
combination of hardware devices (e.g., a combination of
DSP and a microprocessor, a plurality of microprocessors,
one or more microprocessors in conjunction with a DSP
core, or another such configuration). Each of the processors
120, 220, 320, 420a, and 4205 may include multiple sepa-
rate physical entities that may be distributed in the devices
110, 210, 310, 410a, and 4105 respectively. Each of the
processors 120, 220, 320, 420q, and 4205 is configured to
execute processor-readable, processor-executable software
code containing one or more instructions or code for con-
trolling the processors 120, 220, 320, 420a, and 4205 to
perform the functions as described herein. The processors
120, 220, 320, 420q, and/or 4205 may utilize various
architectures including but not limited to a complex instruc-
tion set computer (CISC) processor, a reduced instruction set
computer (RISC) processor, or a minimal instruction set
computer (MISC). In various implementations, the proces-
sors 120, 220, 320, 420a and/or 4205 may be a single-
threaded or a multi-threaded processor. The processors 120,
220, 320, 420a, and/or 4205 may be, for example, an Intel®
Itanium® or Itanium 2® processor(s), AMD® Opteron®,
Athlon MP® processor(s), a Motorola® line of processor, or
an ARM, Intel Pentium Mobile, Intel Core 15 Mobile, AMD
A6 Series, AMD Phenom II Quad Core Mobile, or like
devices.

[0222] The memories 121, 221, 321, 4214, and 4215 refer
generally to a computer storage medium, including but not
limited to RAM, ROM, FLASH, disc drives, fuse devices,
and portable storage media, such as Universal Serial Bus
(USB) flash drives, etc. Each of the memories 121, 221, 321,
421a, and 4215 may include, for example, random access
memory (RAM), or another dynamic storage device(s) and
may include read only memory (ROM) or another static
storage device(s) such as programmable read only memory
(PROM) chips for storing static information such as instruc-
tions for a coupled processor (e.g., one of the processors
120, 220, 320, 420q, and 4205). The memories 121, 221,
321, 421a, and 4215 may include USB flash drives that may
store operating systems and other applications. The USB
flash drives may include input/output components, such as a
wireless transmitter and/or USB connector that can be
inserted into a USB port of another computing device. The
memories 121, 221, 321, 421a, and/or 4215 may be long
term, short term, or other memory associated with the
respective device 110, 210, 310, 410a, and 4105 and are not
to be limited to a particular type of memory or number of
memories, or type of media upon which memory is stored.
The memories 121, 221, 321. 421a, and/or 4215 include a
non-transitory processor-readable storage medium (or
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media) that stores the processor-readable, processor-execut-
able software code. The memories 121, 221, 321, 421a,
and/or 4215 may store information and instructions. For
example, the memories 121, 221, 321, 421qa, and/or 4215
may include flash memory and/or another storage media
may be used, including removable or dedicated memory in
a mobile or portable device. As another example, hard disks
such as the Adaptec® family of SCSI drives, an optical disc,
an array of disks such as RAID (e.g. the Adaptec family of
RAID drives), or another mass storage devices may be used.
The memories 121, 221, 321, 421a, and/or 4215 may
include removable storage media such as, for example,
external hard-drives, floppy drives, flash drives, zip drives,
compact disc—read only memory (CD-ROM), compact
disc—re-writable (CD-RW), or digital video disk—read
only memory (DVD-ROM).

[0223] The communications interfaces 145, 245, 345,
445a, and 445) may transmit and/or receive information to
and/or from one or more devices external to and communi-
catively coupled to the devices 110, 210, 310, 4104, and
410, respectively. The communications interfaces 145, 245,
345, 4454, and 445) may transmit and/or receive the infor-
mation via a wired and/or wireless communicative coupling
(e.g., the couplings 298, 396, 397, 3984, 3985, 498, 1170,
1180, 1190, 1292, or 1293). The information may include
information stored in at least one of the memories 121, 221,
321, 421a, and 421b. The information may include, for
example, but not limited to, resuscitative treatment infor-
mation, physiological information, patient information, res-
cuer and/or caregiver information, location information,
rescue and/or medical treatment center information, etc. The
communications interfaces 145, 245, 345, 445a, and/or 445b
may enable short range and/or long range wireless commu-
nications capabilities which may include communications
via near field communications, ZigBee®, Wi-Fi, Blu-
etooth®, satellite(s), radio waves, a computer network (e.g.,
the Internet), a cellular network, etc. The communications
interfaces 145, 245, 345, 445q, and/or 445h may enable
communications via a network such a Local Area Network
(LAN), Wide Area Network (WAN), a mesh network, an ad
hoc network, or another network. The communications
interfaces 145, 245, 345, 4454, and/or 445 may include, for
example, an RS-232 port for use with a modem based dialup
connection, a copper or fiber 10/100/1000 Ethernet port, or
a Bluetooth® or WiFi interface.

[0224] In an implementation, the communications inter-
faces 145, 245, 345, 445a, and/or 445b may enable com-
munication between one or more of the devices 110, 210,
310, 410q, and 4106 with one or more servers 1110. For
example, the one or more servers 1110 may be remote
servers and may include a cloud server and/or a central
facility server. In an implementation, the one or more servers
1110 may be associated with a medical provider (e.g., a
hospital, a physician’s office, a medical records office, an
emergency services office, an emergency services vehicle, a
dispatch center, etc.). In an implementation, the communi-
cations interface 445b may enable the patient monitor 4105
to communicatively couple with multiple therapeutic medi-
cal device(s) 410a and/or with another patient monitor. In an
implementation, the therapeutic medical device 410a may
communicatively couple with the one or more servers 1110
via the patient monitor 4105. For example. the communi-
cations interface 4454 may provide patient data and/or other
information from the therapeutic medical device 410a to the
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patient monitor 41056 via the communicative coupling 498.
The patient monitor 4105 may merge the received patient
data and/or other information with patient data and/or other
information collected by and/or generated at the patient
monitor 4105 to create an integrated record. The patient
monitor 4105 may provide the integrated record to the one
or more servers 1110 via the communications interface 4455
and the communicative coupling 1292. Alternatively or
additionally, the therapeutic medical device 410a may pro-
vide patient data and/or other information to the one or more
servers 1110 via the communications interface 445q and the
communicative coupling 1293. One or more of the commu-
nications interfaces 145, 245, 345, 445a, and 4456 in
combination with one or more of the communicative cou-
plings 298, 396, 397, 3984, 3985, 498, 1170, 1180, 1190,
1292, and 1293 may enable telemedicine communications
and data sharing of real-time and/or historical patient data in
support of the telemedicine communications.

[0225] The output device(s) 130 and user input device(s)
144 may be included in the medical device 110 and/or
coupled to the medical device 110. Similarly, the output
device(s) 230 and the user input device(s) 244 may be
included in the medical device 210 and/or coupled to the
medical device 210, the output device(s) 330 and the user
input device(s) 344 may be included in the computing
device 310 and/or coupled to the computing device 310, the
output device(s) 430a and the user input device(s) 444a may
be included in the therapeutic medical device 410a and/or
coupled to the therapeutic medical device 410a, and the
output device(s) 4305 and the user input device(s) 444b may
be included in the patient monitor 4105 and/or coupled to the
patient monitor 4105. For example, the output device(s) 130,
230, 330, 4304, and/or 43056 may include one or more of a
display (e.g., the displays 115, 215, 315, 4154, and 415b), a
speaker, and a haptic device. The display may provide a
graphical user interface (GUI). The display may be, for
example, but not limited to, a liquid crystal display (LCD)
and/or a light emitting diode (LED) display. In an imple-
mentation, the output device(s) 130, 230, 330, 430q, and/or
4305 may be input/output device(s) capable of capturing
user input. For example, the display may be a touchscreen.
The touchscreen may be, for example, a pressure sensitive
touchscreen or a capacitive touchscreen. The touchscreen
may capture user input provided via touchscreen gestures
and/or provided via exertions of pressure on a particular area
of the screen. Examples of touchscreen gestures provided
herein with regard to user input may include pushing on the
touchscreen to exert pressure that exceeds a particular
threshold to indicate an input to a pressure sensitive touch-
screen by the user. The touchscreen and the controlling
processor (e.g., 120, 220, 320, 420q, and/or 4205) may be
configured recognize touchscreen gestures including, for
example, but not limited to, tap, double tap, caliper gesture,
drag and drop, slide, press and drag, hold and press, etc. In
an implementation, the processors 120, 220, 320, 420q,
and/or 4205 may control a respective display to provide
visual representations of data captured by and/or received at
the device 110, 210, 310, 410a, and/or 4105. The visual
representations may include still images and/or video
images (e.g., animated images).

[0226] In an implementation, the output device(s) 130,
230, 330, 430q, and 4305 and/or the input device(s) 144,
244, 344, 444a, and 444b may include wearable devices
such as, for example, a heads-up display mounted onto
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eyeglasses, a face shield, a watch, and/or devices that may
be integrated with other wearable communications devices,
such as, for example, an ear bud or a Bluetooth® hands free
phone adaptor. The processors 120, 220, 320, 4204, and
420h may control the output devices 130, 230, 330, 4304,
and 4305 respectively, to provide information for the user.
The information may include feedback (e.g., visible feed-
back, audible feedback, haptic feedback, numerical feed-
back, and graphical feedback) such as CPR feedback.
[0227] The one or more user input devices 144, 244, 344,
444a, and 444H may include, for example, a keyboard, a
mouse, joystick, trackball, or other pointing device, a micro-
phone, a camera, etc. Further, the user input devices 144,
244, 344, 444a, and 4445 may be a touchscreen and/or
another input/output device capable of providing informa-
tion for the user and capturing information from the user.
The touchscreen may be a pressure sensitive touchscreen
[0228] In an implementation, the user input devices 144,
244, 344, 444q, and/or 4445 are configured to capture
information, such as, for example, patient medical history
(e.g., medical record information including age, gender,
weight, body mass index, family history of heart disease,
cardiac diagnosis, co-morbidity, left ventricular ejection
fraction, medications, previous medical treatments, and/or
other physiological information), physical examination
results, patient identification, caregiver identification,
healthcare facility information, etc.

[0229] The processor, memory, communications, and
input and/or output components described above are meant
to exemplify some types of possibilities. In no way should
the aforementioned examples limit the scope of the disclo-
sure, as they are only exemplary embodiments of these
components.

[0230] Various modifications and additions can be made to
the exemplary embodiments discussed without departing
from the scope of the present invention. For example, while
the embodiments described above refer to particular fea-
tures, the scope of the disclosure also includes embodiments
having different combinations of features and embodiments
that do not include all of the described features. Accordingly,
the scope of the present disclosure is intended to embrace all
such alternatives, modifications, and variations as fall within
the scope of the claims, together with all equivalents thereof.

1. An external defibrillator for review of clinical data in a
playback mode, the external defibrillator comprising:
at least one output device comprising at least one first
display screen,
a communications module,
at least one first memory, and
at least one first processor coupled to the at least one first
memory and the at least one first display screen, the at
least one first processor configured to:
receive signals indicative of patient data from one or
more patient interface devices commumcatively
coupled to the external defibrillator,
the one or more patient interface devices comprising
electrotherapy electrodes and one or more physi-
ological sensors, and
the patient data comprising physiological data com-
prising electrocardiogram (ECG) data and one or

more of pulse oximetry data and capnography
data,
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control the at least one first display screen to provide a
first visual representation of the patient data as an
operational interface, and

selectively display a playback interface at the at least
one first display screen wherein the playback inter-
face enables user interactive review of the patient
data based on a second visual representation of the
patient data.

2. The external defibrillator of claim 1 wherein the
external defibrillator is a component of a modular therapeu-
tic medical device/patient monitor comprising;

a patient monitor comprising a second processor, a second

memory, and at least one second display screen,

wherein one or more of the at least one first processor and
the second processor are configured to control one or
more of the at least one first display screen and the at
least one second display screen to selectively provide
the playback interface.

3. The external defibrillator of claim 1 wherein the
playback interface is configured to provide a real-time
portion of the patient data and a historical portion of the
patient data.

4. The external defibrillator of claim 3 wherein the patient
data comprises a plurality of time stamps and wherein the
real-time portion of the patient data corresponds to time
stamps of the plurality of time stamps that are within a
threshold time interval from a current time and the historical
portion of the patient data corresponds to time stamps of the
plurality of time stamps that are greater than the threshold
time interval from the current time and less or equal to a time
difference between the current time and a start time of data
collection for a case by the external defibrillator.

5. The external defibrillator of claim 1 wherein the
selective display of the playback interface comprises the at
least one first processor being configured to implement a
display mode for the at least one output device selected from
a plurality of display modes comprising an operational
interface only mode that excludes the playback interface, a
playback interface only mode, and a combined operational/
playback mode.

6. The external defibrillator of claim 5 wherein the display
mode is a user selected display mode and the external
defibrillator is configured to capture a user input indicative
of the user selected display mode.

7. The external defibrillator of claim 5, wherein the at
least one first processor is configured to:

detect whether the external defibrillator is coupled to a

patient via the one or more patient interface devices,

and

in response to a detection that the external defibrillator is

coupled to the patient via the one or more patient

interface devices, disallow selection of one or more of
the plurality of display modes.

8. The external defibrillator of claim 5, wherein the
display mode is a processor-selected display mode and
wherein processor is configured to:

detect a state of the external defibrillator, and

automatically determine the processor-selected display

mode based on the detected state of the external defi-
brillator.

9. The external defibrillator of claim 5 wherein the
combined operational/playback mode enables a simultane-
ous display on the at least one first display screen of the
operational interface and the playback interface.
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10. The external defibrillator of claim 9 wherein the
operational interface and the playback interface include one
or more of different colors and different labels to visually
distinguish between the operational interface and the play-
back interface.

11. The external defibrillator of claim 9 wherein the at
least one first display screen provides the operational inter-
face on a first portion of the at least one first display screen
and the playback interface on a second portion of the at least
one first display screen.

12. The external defibrillator of claim 11 wherein one of
the operational interface and the playback interface occupies
a smaller area on the at least one first display screen than the
other of the operational interface and the playback interface.

13. The external defibrillator of claim 1 wherein the first
visual representation of the patient data is the same as the
second visual representation of the patient data.

14. The external defibrillator of claim 1 wherein the first
visual representation of the patient data is different that the
second visual representation of the patient data.

15. The external defibrillator of claim 1 wherein the one
or more patient interface devices comprise one or more of
ventilation and/or respiration sensors, cardiac sensing elec-
trodes, and at least one chest compression sensor.

16. The external defibrillator of claim 1 wherein the
patient data comprises chest compression data comprising
one or more of displacement data, velocity data, release
velocity data, acceleration data, force data, compression rate
data, dwell time data, hold time data, blood flow data, and
blood pressure data.

17. The external defibrillator of claim 16 wherein the
physiological data comprises blood pressure, heart rate,
respiration rate, heart sounds, lung sounds, respiration
sounds, saturation of muscle oxygen (SMO,), cerebral blood
flow, electroencephalogram (EEG) signals, brain oxygen
level, tissue pH, tissue fluid levels, ultrasound images and/or
video, laryngoscope images and/or video, near-infrared
reflectance spectroscopy data, pneumography data, cardiog-
raphy data, lactate, glucose, point of care laboratory mea-
sures, and temperature.

18. The external defibrillator of claim 1 wherein the
playback interface comprises:

a data display window configured to provide a visual

representation of the patient data;

an interactive timeline configured to capture first user

input indicative of a time interval selection for the
visual representation of the patient data; and

a media navigation bar configured to capture second user

input indicative of data display parameters and to
control the visual representation of the patient data
based on the second user input.

19. The external defibrillator of claim 18 wherein the
visual representation of the patient data comprises one or
more of waveforms, time trends, and discrete physiological
measurements for one or more of cardiac parameters and
ventilation and/or respiration parameters and/or one or more
of a textual, numerical, and graphical representation of
cardiopulmonary resuscitation (CPR) performance data.

20. The external defibrillator of claim 18 wherein the
interactive timeline comprises:

one or more visual event indicators and is configured to

capture a user selection of at least one visual event
indicator of the one or more visual event indicators,
wherein the data display window is configured to
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provide the visual representation of the patient data that
corresponds to the selected at least one visual event
indicator,

a first time interval selector configured to indicate a start

time of the visual representation of the patient data, and
a second time interval selector configured to indicate an
end time of the visual representation of the patient data,
wherein the first time interval selector and the second time
interval selector are configured to move along the
interactive timeline in response to user input.
21. The external defibrillator of claim 18 wherein the
interactive timeline is configured to provide a data preview
pop-up window in response to a touchscreen gesture asso-
ciated with an on-screen cursor wherein the data preview
pop-up window is configured to provide a visual represen-
tation of at least a portion of the patient data that corresponds
to a time associated with a position of the on-screen cursor
along the interactive timeline, wherein the data preview
pop-up window provides one or more of an ECG waveform,
CPR performance data, physiological waveforms, discrete
physiological measurements, device settings, and device
actions.
22. The external defibrillator of claim 18 wherein the
playback interface comprises a playback speed selection
control configured to adjust a playback speed for the patient
data visually represented in the data display window, and
wherein the playback interface is configured to automati-
cally adjust the playback speed to provide a historical
portion of the patient data at a speed determined by the
playback speed selection control and provide a real-
time portion of the patient data at a speed that matches
a data display speed for the operational interface.
23. The external defibrillator of claim 18 wherein the
playback interface comprises an event search function
wherein the playback interface is configured to provide a
user-selectable list of events on an interactive menu in
response to a user activation of the event search function and
is configured to highlight visual indicators on the interactive
timeline in response to a user selection of an event from the
user-selectable list of events.
24. The external defibrillator of claim 18 wherein the
playback interface comprises a medical condition selection
control configured to:
enable a user selection of a medical condition from an
interactive menu of the playback interface, and

determine one or more settings for data display at the
playback interface based on the user selection of the
medical condition.

25. The external defibrillator of claim 1, wherein the
external defibrillator is configured to provide the patient data
to at least one auxiliary device via the communications
module, the at least one auxiliary device comprising a tablet
computer comprising a second display, the tablet computer
configured to selectively display a second playback interface
at the second display, wherein the second playback interface
enables a user interactive review of the patient data at the
tablet computer.

26. The external defibrillator of claim 25 wherein the
playback interface is configured to capture a user input of a
selected data type to display at the at least one auxiliary
device and wherein the at least one first processor is con-
figured to provide an instruction comprising the selected
data type to display to the at least one auxiliary device via
the communications module.
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27. The external defibrillator of claim 25 wherein the
playback interface comprises a plurality of data type icons
and an icon representative of the at least one auxiliary device
and is configured to enable a user of the playback interface
to drag a data type icon to the icon representative of the at
least one auxiliary device and drop the data type icon at the
icon representative of the at least one auxiliary device such
that a particular data type that corresponds to the data type
icon is selected for display at the at least one auxiliary
device, wherein the drag and the drop are touchscreen
gestures.

28. The external defibrillator of claim 25 wherein the at
least one first processor is configured to evaluate patient
interface information and determine a relative criticality of
care between the external defibrillator and the at least one
auxiliary device, the patient interface information compris-
ing an indication that the external defibrillator is coupled to
a patient via the one or more patient interface devices and an
indication of one or more of a type of therapy and a type of
sensor provided by the one or more patient interface devices.

29.-234. (canceled)
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