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COMMUNICATION BETWEEN EMERGENCY MEDICAL
DEVICE AND SAFETY AGENCY

TECHNICAL FIELD
[0001] The invention relates to medical devices, and more particularly, to

communication between emergency medical devices and safety agencies.

BACKGROUND
[0002] Cardiac arrest is a life-threatening medical condition that may be treated
with external defibrillation. External defibrillation includes applying electrodes to
a patient’s chest and delivering an electric shock to the patient to depolarize the
patient’s heart and restore normal sinus thythm. The chances that a patient’s heart
can be successfully defibrillated increase significantly if a defibrillation pulse is
applied quickly.
[0003] In some cases, the patient’s need is urgent and the patient cannot wait for
trained personnel, such as paramedics, emergency medical technicians, or others
trained in defibrillations techniques, to arrive. In recognition of the need for
prompt treatment and the advantages of early defibrillation, automated external
defibrillators (AED’s) are becoming more commonplace, and are available in
venues such as airports, health clubs and auditoriums.
[0004] When an AED is used to treat a patient, much of the treatment is performed
by the AED rather than the person who operates the AED. In general, the AED
automatically measures the patient’s cardiac signals, assesses whether a shock is
indicated and charges a storage element in preparation for giving the shock. When
a shock is indicated, the AED may cue the operator to administer the shock, or the
AED may administer the shock automatically. In addition, many AED’s include
visual displays, voice instructions and other audible messages that tell the operator
about the status of the defibrillator. By delivering therapy in advance of arrival of

emergency personnel, an AED can save a patient’s life.

SUMMARY
[0005] In general, the invention is directed to techniques for initiating direct

contact between an emergency medical device, such as an automated external
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defibrillator (AED) and a safety agency. Direct communication between the
emergency medical device and the safety agency may be initiated automatically or
manually in response to operator input or action taken in preparing or operating the
emergency medical device. The safety agency may be, for example, an Emergency
Medical System such as 9-1-1 in the United States, or a security monitoring
agency.

[0006] The techniques for initiating contact with the safety agency may involve
detecting an event, as described above, and contacting the safety agency in
response to detecting the event and user authorization. For example, an AED may
detect an event such as power-up of the AED, removal of the AED from a mount,
receiving an oral command from an operator, opening of a cover associated with
the AED, detecting actuation of a button or other input medium on the AED,
coupling electrodes to the AED or to the patient, receiving an advisory decision to
shock a patient from the AED, and delivering a shock to the patient with the AED.
Contacting the safety agency may include, for example, sending an advisory,
opening a voice channel, or the like.

[0007] An emergency medical device, such as an AED, may alert the operator of
the intent to contact the safety agency upon detecting the event. The alert may
indicate, for example, that an advisory will be sent to the safety agency in a defined
amount of time unless the operator indicates otherwise. The AED may monitor for
an override command to be input by the operator during the defined amount of
time. The override command enables the operator to cancel the contact with the
safety agency. In this manner, the AED detects user authorization, i.e., the absence
of an override command, and contacts the safety agency in response to detection of
an event and the user authorization. ,

[0008] When the AED does not detect an override command from the operator,
i.e., detects user authorization, the AED contacts the safety agency. For example,
the AED may generate an advisory for the safety agency. The advisory may
include a variety of information such as location information, therapy information,
and patient information. The advisory, for example, may include a street address
indicating a location of the AED, a current electrocardiogram (ECG) measurement,

and a summary of the defibrillation shocks applied to the patient.
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[0009] The AED sends the advisory to the safety agency via a communication unit.
The communication unit may include a network card, a wireless local area network
(WLAN) card, a mobile phone, an infrared (IR) card, a modem, or any
combination thereof. Alternatively, the communication unit may couple the AED
and a communication device that is already coupled to a network. For example,
the communication unit may electrically couple the AED to a mobile phone via a
connector.

[0010] In one embodiment, the invention provides a method comprising detecting
an event within an external emergency medical device and contacting a safety
agency in response to the detected event and user authorization.

[0011] In another embodiment, the invention provides an external emergency
medical device comprising a detector that detects an event and a communication
unit that contacts a safety agency in response to the detected event and user
authorization.

[0012] The invention can provide a number of advantages. In general, the
invention may enable an operator of an emergency medical device, such as an
AED, to initiate direct communication with a safety agency while enabling the
operator to interact with a patient. For example, the operator may press a button or
actuate another input medium associated with the AED to initiate a call to the
safety agency.

[0013] The AED takes responsibility for placing a call to or initiating a
communication session with the safety agency, which allows the operator to
concentrate on placement of electrodes on the patient, performance of CPR on the
patient, or provision of other therapy to the patient. In this manner, thé invention
can eliminate the need for the operator to leave the patient to find a phone and
communicate with the safety agency.

[0014] In addition, the invention may allow an AED or other emergency medical
device to automatically contact a safety agency. Automation prevents the operator
from becoming preoccupied with providing therapy to the patient and delaying
contact with the safety agency. In locations where automatic direct
communication with the safety agency is not permitted by law, however, an

override button may be present to allow the operator to cancel the communication.
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In this manner, the AED detects user authorization to contact the safety agency,
thereby complying with applicable laws or regulations while providing added
convenience to the user. In this way, the AED can promote a quick response from

the safety agency.

BRIEF DESCRIPTION OF DRAWINGS
[0015] FIG. 1 is a block diagram illustrating an exemplary system in which an
emergency medical device, such as an automated external defibrillator (AED),
communicates directly with a safety agency in response to detecting an event.
[0016] FIG. 2 is a block diagram illustrating an exemplary AED that includes a
network card for communicating directly with a safety agency.
[0017] FIG. 3 is a block diagram illustrating another exemplary AED that includes
a wireless local area network (WLAN) card for communicating directly with a
safety agency.
[0018] FIG. 4 is a block diagram illustrating another exemplary AED that includes
amobile phone for communicating directly with a safety agency.
[0019] FIG. 5 is a block diagram showing a patient coupled to an AED.
[0020] FIG. 6 is a block diagram illustrating an exemplary embodiment of
communications circuitry within an AED for automatic initiation of direct
communication between the AED and a safety agency.
[0021] FIG. 7 is a block diagram illustrating another exemplary embodiment of
communications circuitry within an AED for operator initiation of direct
communication between the AED and a safety agency.
[0022] FIG. 8 is a block diagram illustrating communications circuitry within an
AED in further detail.
[0023] FIG. 9 is a flow diagram illustrating an AED communicating directly with a
safety agency in response to receiving input from an operator.
[0024] FIG. 10 is a flow diagram illustrating an AED communicating directly with

a safety agency automatically in response to detecting an event.
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DETAILED DESCRIPTION
[0025] FIGS. 1-4 illustrate a variety of communication systems providing a
communication link between an emergency medical device and a safety agency.
FIG. 1 is a block diagram illustrating an exemplary system 10 in which an
emergency medical device, such as an automated external defibrillator (AED) 12,
communicates directly with a safety agency 14 in response to detecting an event
and user authorization. Direct communication between AED 12 and safety agency
14 may be initiated automatically. Alternatively, direct communication between
AED 12 and safety agency 14 may be initiated manually in response to operator
input or action taken in preparing or operating the AED. Safety agency 14 may be,
for example, an Emergency Medical System such as 9-1-1 in the United States, or
a security monitoring agency.
[0026] As shown in FIG. 1, AED 12 includes a communication unit 16 that is
coupled to a network 18 via at least one link 20. More than one link 20 may
couple communication unit 16 to network 18 in order to provide alternative
communication paths between safety agency 14 and AED 12 in case one link 20
fails. Communication unit 16 may include a network card, a wireless local area
network (WLAN) card, a mobile phone, an infrared (IR) card, a modem, or any
combination thereof. Cominunication unit 16 may instead couple AED 12 and a
communication device that is already coupled to network 18. For example,
communication unit 16 may electrically couple AED 12 to a mobile phone via a
connector that connects to the mobile phone and AED 12. Further, communication
unit 16 may electrically couple AED 12 via Bluetooth or other wireless medium.
[0027] Network 18 may be a combination of network architectures, including a
public switched telephone network (PSTN), an integrated services digital network
(ISDN), an Internet protocol (IP) network, a local area network (LAN), a wide area
network (WAN), a wireless communications network, or an asynchronous transfer
mode (ATM) network. Link 20 may be a wireless link, a wired link, optical links
or the like.
[0028] AED 12 detects an event and contacts safety agency 14 in response to the
detected event and user authorization. User authorization may be the absence of an

override command once contact is initiated. For example, AED 12 may open a
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voice channel or send an advisory to safety agency 14 upon detection of an event
and user authorization. In this manner, AED 12 initiates direct communication
between AED 12 and safety agency 14. The communication may serve to request
that emergency personnel be dispatched to the scene of the emergency. To that
end, the communication may include location information, as well as patient
information, therapy information, or other pertinent information. The event
detected by AED 12 may include power-up of AED 12, removal of AED 12 from a
mount, receiving an oral command from an operator, opening of a cover associated
with AED 12, detecting actuation of a button or other input medium on AED 12,
coupling electrodes to AED 12 or to the patient, receiving an advisory decision to
shock a patient from AED 12, and delivering a shock to the patient with AED 12.
Accordingly, by detection of one or more of such events, AED 12 may respond
automatically to set up a communication link for communication with safety
agency 14. |

[0029] Direct communication between AED 12 and safety agency 14 may
advantageously reduce the amount of time before delivery of early advanced care
to the patient. For example, initiation of communication by AED 12 may avoid
delay in delivery of therapy by the first responder, who might otherwise be
occupied with locating a telephone and placing a call to a safety agency 14. In
addition, in some embodiments, directly contacting safety agency 14 may
eliminate the need to contact a third party, such as a security agency, which then
contacts safety agency 14. Directly contacting safety agency 14 with the external
emergency medical device enables the operator to interact with the patient while
concurrently advising safety agency 14 of the situation. For example, the operator
may place electrodes on the patient or perform CPR or other therapy to the patient.
In emergency situations, such as a cardiac arrest of a patient, time is of the essence.
[0030] FIG. 2 is a block diagram illustrating an exemplary system 22 in which an
AED 12’ communicates directly with a safety agency 14 in response to detecting
an event. AED 12” includes a network card 24 that communicates data, voice,
video, and the like wifh a network 26 via at least one network link 28. Network
card 24 and network 26 may communicate in accordance with communication

protocols such as Transmission Control Protocol/Internet Protocol (TCP/IP),
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Frame Relay protocol, Asynchronous Transfer Mode (ATM) protocol, or other
communication protocols. Network card 24 may be coupled to network link 28 via
an interface port (not shown).

[0031] AED 12’ may, for example, send an advisory to safety agency 14 via
network card 24 in response to detecting an event. The advisory may take the form
of a data packet and may include information such as location information, patient
information, therapy information, or the like. For example, the advisory may
include a street address associated with AED 12 and measurement data, such as an
electrocardiogram (ECG), obtained by AED 12°. Routing devices (not shown),
such as routers, switches, and the like, within network 26 relay the packet through
network 26 to safety agency 14. In this manner, AED 12’ initiates direct
communication between AED 12” and safety agency 14.

[0032] In response to receiving the advisory, safety agency 14 may deploy the
necessary emergency personnel, such as emergency medical technicians (EMTs),
paramedics, and the like. Further, safety agency 14 may communicate with an
operator of AED 12°. For example, a dispatcher within safety agency 14 may
provide instructions to the operator, such as how to perform CPR. AED 12’ may
receive the instructions from safety agency 14 and convey the instructions to the
operator, e.g., via a voice or text interface.

[0033] FIG. 3 is a block diagram illustrating another exemplary system 30 in
which an AED 12” communicates directly with a safety agency 14 in response to
detecting an event. AED 12” includes a wireless local area network (WLAN) card
32 and at least one antenna 34. Antenna 34 may be embedded within WLAN card
32 or coupled to WLAN card 32 via a connector. AED 12” may include more than
one antenna 34 arranged to pick up different strengths of signals and use the
strongest of the signals, i.e., arranged for antenna diversity. Arranging the antenna
signals in different configurations may create spatial diversity, polarization
diversity, frequency diversity, or a combination thereof.

[0034] System 30 includes at least one wireless access point 36 coupled to a
network 38 via a link 40. Wireless access point 36 permits wireless
communication between network 38 and AED 12”. Wireless access point 36 may

integrate a hub, a switch or a router (not shown) to serve AED 12”. WLAN card
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32, antenna 34 and wireless access point 36 may be used to communicate data,
voice, video and the like between AED 12” and network 38 according to a variety
of different wireless transmission techniques, such as Orthogonal Frequency
Division Multiplexing (OFDM). Link 40 may be an Ethernet or other network
connection.

[0035] AED 12” detects an event and contacts safety agency 14 in response to
detecting the event. More particularly, AED 12" may transmit an advisory to
wireless access point 36 via WLAN card 32 and antenna 34. Wireless access point
36 and routing devices (not shown) within network 38 relay the advisory to safety
agency 14. In this manner, AED 12” communicates directly with safety agency 14
advantageously saving time as well as enabling an operator to interact act with a
patient. As mentioned above, AED 12” may also receive information from safety
agency 14 and convey the information to the operator.

[0036] FIG. 4 is a block diagram illustrating another exemplary system 42 in
which an AED 12°” communicates directly with a safety agency 14 in response to
detecting an event. AED 127 includes a mobile phone 44 and at least one antenna
46. Antenna 46 may be integrated within mobile phone 44 or may be a separate
entity. Although mobile phone 44 is shown within AED 12*” in FIG. 4, mobile
phone 44 may be electrically coupled to AED 127 via a connector. The connector
may be a cable that links mobile phone 44 to AED 12”” or a mount to accept
mobile phone 44.

[0037] AED 12" contacts safety agency 14 in response to detecting an event. In
particular, mobile phone 44 transmits a signal, which may include an advisory, toa .
base station 48 via antenna 46. Alternatively, mobile phone 44 may open a voice
channel between safety agency 14 and AED 12°”. Mobile phone 44 and base
station 48 may communicate according to wireless techniques such as code
division multiple access (CDMA), time division multiple access (TDMA),
frequency division multiple access (FDMA) or some other modulation and
multiple access techniques. Base station 48 may be coupled to a network 49. Base
station 48 relays the signal to network 49, which in turn relays the signal to safety
agency 14. In this manner, AED 12” communicates directly with safety agency

14. As mentioned above, AED 12” may also receive communications from safety
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agency 14 and convey the information contained in those communications to the
operator. '

[0038] FIG. 5 is a block diagram showing a patient 50 coupled to an exemplary
AED 12. Although the invention may be applicable to a variety of external
emergency medical devices, various embodiments will be described herein in the
context of defibrillators. AED 12 administers defibrillation therapy to patient 50
via electrodes 52 and 54, which may be hand-held electrode paddles or adhesive
electrode pads placed on the skin of patient 50. The body of patient 50 provides an
electrical path between electrodes 52 and 54.

[0039]4 Electrodes 52 and 54 are coupled to AED 12 via conductors 56 and 58 and
interface 60. In a typical application, interface 60 includes a receptacle (not
shown), and connectors 56, 58 plug into the receptacle. Electrical impulses or
signals may be sensed by AED 12 via electrodes 52 and 54 and interface 60.
Electrical impulses or signals may also be delivered from AED 12 to patient 50 via
electrodes 52 and 54 and interface 60.

[0040] Interface 60 includes a switch (not shown) that, when activated, couples an
energy storage device 62 to electrodes 52 and 54. Energy storage device 62 stores
the energy for a dosage of energy or current to be delivered to patient 50. The
switch may be of conventional design and may be formed, for example, of
electrically operated relays. Alternatively, the switch may comprise an
arrangement of solid-state devices such as silicon-controlled rectifiers or insulated
gate bipolar transistors.

[0041] Energy storage device 62 includes components, such as one or more
capacitors (not shown), that store the energy to be delivered to patient 50 via
electrodes 52 and 54. Before a defibrillation pulse may be delivered to patient 50,
energy storage device 62 must be charged. A processor 64 directs a charging
circuit 66 to charge energy storage device 62 to a high voltage level. Charging
circuit 66 comprises, for example, a flyback charger that transfers energy from a
power source 68 to energy storage device 62. Because the life of patient 50 may
depend upon receiving defibrillation, charging should take place rapidly so that the
defibrillation shock may be delivered with little delay.
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[0042] When the energy stored in energy storage device 62 reaches the desired
level, AED 12 is ready to deliver the defibrillation shock. The shock may be
delivered automatically or manually. When the shock is delivered automatically,
processor 64 activates an input/output (/O) device 70, which may be a microphone
(input) and a speaker (output), that warns the operator that AED 12 is ready to
deliver a defibrillation shock to patient 50. The warning informs the operator of
the impending shock so that no one other than patient 50 will receive the
defibrillation shock. Processor 64 then activates the switch to electrically connect
energy storage device 62 to electrodes 52 and 54, and thereby deliver a
defibrillation shock to patient 50. In the case of a manual delivery, processor 64
may activate an I/O device 70 that informs the operator that AED 12 is ready to
deliver a defibrillation shock to patient 50. The operator may activate the switch
by manual operation, such as pressing a button, and thereby deliver a defibrillation
shock to patient 50. °

[0043] Processor 64 may perform other functions as well, such as monitoring
electrocardiogram (ECG) signals sensed via electrodes 52 and 54 and received via
interface 60. Processor 64 may determine whether patient 50 suffers from a
condition that requires a defibrillation shock, based upon the ECG signals. In
addition, processor 64 may also evaluate the efficacy of an administered
defibrillation shock, determine whether an additional shock is warranted, and the
magnitude of energy to be delivered in the additional shock.

[0044] Power source 68 may comprise, for example, batteries and/or an adapter to
an exterior power source such as an electrical outlet. In addition to supplying
energy to charging circuit 66 and energy storage device 62, power source 68 also
supplies power to components such as processor 64 and I/O device 70, e.g., via a
power supply circuit (not shown).

[0045] A memory 72 may store data, such as vital signs of patient 50 and a history
of the therapy delivered to patient 50. In addition, memory 72 may store
instructions that direct the operation of processor 64. Further, memory 72 may
store information regarding the location of AED 12, a prescribing physician

associated with AED 12, or other information associated with that particular AED

10



WO 2004/061746 PCT/US2003/040576

12. Memory 72 may include volatile storage, such as random access memory,
and/or non-volatile storage, such as flash memory or a hard disk.

[0046] A communication unit 16 allows AED 12 to contact a safety agency 14 in
response- to detecting an event. Communication unit 16 may, for example, send an
advisory to safety agency 14 or open a voice channel between safety agency 14
and AED 12. As described above, communication unit 16 may include a network
card, a wireless local area network (WLAN) card, a mobile phone, an infrared (IR)
card, or any combination thereof. The advisory conveys to safety agency 14
location information of patient 50, patient information, therapy information, and
the like. Communication unit 16 may further receive information from safety
agency 14 and convey the information to the operator via I/O device 70.

[0047] FIG. 6 is a block diagram illustrating an exemplary embodiment of
communications circuitry 74 within an AED 12 for automatic initiation of direct
communication between AED 12 and a safety agency 14. As shown in FIG. 6,
communications circuitry 74 includes an activation detector 76 that detects an
event, such as removal of AED 12 from a mount, power up of AED 12, coupling
electrodes to AED 12 or to the patient, receiving an advisory decision to shock a
patient from AED 12, and delivering a shock to the patient with AED 12. For
example, activation detector 76 may be an accelerometer that detects movement of
AED 12, i.e., detects when AED 12 is removed from a mount. Activation detector
76 may further be a mechanical switch or some other type of sensor besides an
accelerometer.

[0048] Activation detector 76 communicates to a processor 64 that the event was
detected. Processor 64 conveys to the operator, via an audible/visible output 78 of
the intent to contact safety agency 14. For example, processor 64 may convey to
the operator that an advisory will be sent to safety agency 14. Audible/visible
output 78 may be a speaker, a display, or a combination thereof. Processor 64 may
wait for a defined time interval before contacting safety agency 14. The operator
may choose to cancel the contact within the defined time interval via an activation
override 80. The operator may choose to cancel the contact with safety agency 14,
for example, when the event is detected in a non-emergency situation. For

example, an operator may power-up the AED to train a new operator in which case

11
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the operator would not want to send an advisory to safety agency 14. Activation
override 80 may, for example, be a button, switch, dial or other input medium that,
when actuated by the operator, cancels the advisory. Alternatively, activation
override 80 may take the form of an audible command from the operator. For
example, the operator may simply speak a command, such as “cancel contact,” into
a microphone. Activation detector 76, audible/visible output 78 and activation
override 80 may be included within I/O device 70.
[0049] When the operator does not cancel the contact within the defined time
interval, absence of the override is interpreted as user authorization. In response,
processor 64 may access memory 72 to generate an advisory. Memory 72 may
include location information, such as a recorded message indicating the location of
AED 12. Further, memory 72 may contain patient information and therapy
information. Processor 64 may, for example, generate an advisory from a subset of
the information stored in memory 72, and send the advisory to safety agency 14 via
a communication unit 16. A
[0050] FIG. 7 is a block diagram illustrating another exemplary embodiment of
communications circuitry 82 within an AED 12 for operator initiation of direct
communication between AED 12 and a safety agency 14. Communications
circuitry 82 conforms substantially to communications circuitry 74 illustrated in
FIG. 6, but incorporates an activation input 84 instead of an activation detector 76
and activation override 80.
[0051] Activation input 84 may be a button, switch, dial or other input medium
that an operator may actuate in order to initiate direct contact between AED 12 and
safety agency 14. Activation input 84 and audible/visible output 78 might be
included within I/O device 70. Because the operator initiates the direct
communication between AED 12 and safety agency 14, no override is necessary.
Upon actuation of the button, processor 64 may contact safety agency 14. In one
embodiment of the invention, processor 64 generates an advisory that includes a
subset of information from a memory 72, and sends the advisory to safety agency
14 via a communication unit 16. Alternatively, processor 64 may open a voice

channel between AED 12 and safety agency 14 via communication unit 16.
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[0052] FIG. 8 is a block diagram illustrating communications circuitry within an
AED 12 in further detail. Communications circuitry 85 includes a cover sensor 92
that detects when the cover of AED 12 is opened and a device removal sensor 96
that detects when the device is removed from a mount. Both cover sensor 92 and
device removal sensor 96 may be considered activation detectors. AED 12 further
includes an actuation input. Specifically, in the example of FIG. 8, AED 12
includes a ‘911’ button 94 that an operator may press to initiate direct contact with
a safety agency 14. 4

[0053] AED 12 may detect an event using cover sensor 92 or device removal
sensor 96 and notify the operator of the intent to contact a safety agency 14 in a
defined amount of time. A processor 46 may convey a notification message to the
operator via an I/O device 70. 1/O device 70 may convey the message to the
operator via a driver 98 and a display 100. Alternatively, I/O device 70 may
convey an audible message to the operator using a vocoder 102, a speech
synthesizer 104, a driver 106, and a speaker 108.

[0054] An activation override, such as call cancél button 110, may allow the
operator to cancel the contact with safety agency 14. Call cancel button 110 may
be a touch screen button or a physical button mounted on AED 12. Upon actuation
of call cancel button 110 AED 12 cancels the contact with safety agency 14.
[0055] Upon no actuation of call cancel button 110 or upon actuation of ‘911’
button 94, AED 12 perceives user authorization and contacts safety agency 14. For
example, processor 46 may retrieve information, such as location information 86,
therapy information 88, and patient information 90, from memory 72 and generate
an advisory message. Location information 86 may include an address associated
with AED 12 or a prescribing physician associated with AED 12 of that location.
Therapy information 88 may include the number of shocks administered to a
patient, the amount of energy per shock, and any information regarding other
therapies administered to the patient. Patient information 90 may include patient
data measured by electrodes 52, 54 including an ECG signal, a heart rate, and any
information calculated from measurements such as determination of ventricular
fibrillation or the like. AED 12 sends the advisory to safety agency 14 via

communication unit 16.
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[0056] FIG. 9 is a flow diagram illustrating an AED 12 communicating directly
with a safety agency 14 in response to receiving input from an operator. The flow
diagram of FIG. 9 is for purposes of example. In operation, AED 12 may contact
safety agency 14 via sending an advisory, opening a voice channel, or the like.
AED 12 receives input from an operator to initiate communication with the safety
agency 14 (112). The input from the operator may be an actuation of a button,
such as a ‘911 button 94. Alternatively, the input from the operator may be a
command from the operator to contact the safety agency. The command from the
operator may be an oral command into a microphone or a command input via a
keyboard, touch screen, or other input device.

[0057] AED 12 generates an advisory upon receiving input from the operator
(113). Processor 64 may retrieve information stored in memory 54, such as
location information 66, therapy information 68, and patient information 70 and
generate the advisory with a subset of the information. The information contained
in the advisory may depend on when AED 12 receives the input from the operator.
For example, when the input from the operator is received before any patient data
is measured or therapy is delivered, the advisory may contain only location
information, such as a street address indicating a location of AED 12. In the case
in which only location information is included in the advisory, the advisory may be
arecorded message stored in memory 72. The message may be recorded upon
installation of AED 12 at a particular site. However, when the input from the
operator is received after patient data is measured and therapy is delivered, the
advisory may contain more detailed information. For instance, the advisory may
include a street address indicating a location of AED 12, a current
electrocardiogram (ECG) measurement, and a summary of the defibrillation shocks
applied to the patient.

[0058] AED 12 sends the advisory to safety agency 14 via communication unit 16
(114). As described above, communication unit 16 may include one or more of a
network card 24, WLAN card 32, a mobile phone 44, or an IR card. In the case in
which communication unit 16 is a mobile phone 44, communication unit 16 may,
for example, place a call to safety agency 14 via base station 48. Communication

unit 16 enables the operator to interact with the patient while contactiﬁg safety
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agency 14. For example, the operator may place electrodes on the patient or
perform CPR on the patient.

[0059] AED 12 may further receive communications from safety agency 14 (116).
For example, a dispatcher may provide instructions to the operator. AED 12 may
convey the instructions to the operator visually via a display 80 or orally via a
speaker 88 (118). Speaker 88 used to convey the instructions to the operator may
further be used to output standard voice prompts. In this case, there may be
interference between the standard voice prompts of AED 12 and communications
from safety agency 14. AED 12 may be configured to route the standard voice
prompts to the dispatcher of safety agency 14 when communications between
safety agency 14 and the operator are in session. The dispatcher may then relay the
instructions to the operator. Alternatively, the operator may communicate with
safety agency 14 via a first microphone and first speaker and standard voice
prompts may be output via a second speaker.

[0060] AED 12 may periodically send information to safety agency 14 (119).
AED 12 may, for example, send updated therapy information upon a new
defibrillation shock being administered to the patient. In another example, the
operator may reply to the dispatcher’s instructions with a question or with an
indication that the instructions have been performed. The response from the
opér’ator may be a text response input into AED 12 via an input device, such as a
keyboard. Alternatively, the response may be an oral response into a microphone.
In this manner, the dispatcher and the operator may maintain a conversation as if
communicating via a phone.

[0061] FIG. 10 is a flow diagram illustrating an AED 12 automatically initiating
direct communication with a safety agency 14 in response to detecting an event.
The flow diagram of FIG. 10 is for purposes of example. In operation, AED 12
may contact safety agency 14 via sending an advisory, opening a voice channel, or
the like. Automation prevents the operator from becoming preoccupied with
providing therapy to the patient and delaying contact with the safety agency. AED
12 detects an event (120). Again, the event detected may be power-up of AED 12,
removal of AED 12 from a mount, opening of a cover associated with AED 12,

coupling electrodes to AED 12 or to the patient, receiving an advisory decision to
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shock a patient from AED 12, and delivering a shock to the patient with AED 12.
The event may be detected using a detector, such as a sensor, within the circuitry
of AED 12. Alternatively, the detector may be external to AED 12, such as a
sensor on one of the electrodes 52, 54 placed on the patient.

[0062] AED 12 may alert the operator of the intent to send an advisory to safety
agency 14 (122). The alert to the operator may be displayed on a display 80 or
may be prompted via a speaker 88. The alert may indicate, for example, that an
advisory will be sent to safety agency 14 in a defined amount of time unless the
operator indicates otherwise. AED 12 monitors for an override command to be
input by the operator during the defined amount of time (124). In locations where
automatic direct communication with the safety agency is not permitted by law, an
override button, switch, dial, or other input medium may be present to allow the
user\to input an override command to cancel the advisory and thereby permit user
intervention to authorize or deauthorize the communication of an advisory. The
override command may be input by the operator via a keyboard, a touch screen, a
microphone, or any other input device. When AED 12 detects an override
command from the operator, AED 12 cancels the advisory to safety agency 14
(126). In this manner, AED 12 may be configured to comply with applicable laws
or regulations that may not permit direct, automated contact with a safety agency.
In particular, the override command inserts the user into the process of contacting
the safety agency, while permitting automated initiation and setup of the
communication.

[0063] When AED does not detect an override command from the operator, AED
12 perceives user authorization and generates an advisory (127). Processor 64 may
retrieve information stored in memory 54, such as location information 66, therapy
information 68, and patient information 70 and generate the advisory with a subset
of the information. The information contained in the advisory may depend on
when AED 12 detects the event. For example, when the event detected is power-
up of AED 12, the advisory may include only location information, such as a street
address indicating a location of AED 12. However, when the detected event is an

event such as application of a defibrillation shock to the patient, the advisory may
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contain more detailed information including patient data measurements and
therapy information.

[0064] AED 12 sends the advisory to safety agency 14 via communication unit 16
(128). AED 12 may further receive communications from safety agency 14 (130).
For example, a dispatcher may provide instructions to the operator. AED 12 may
convey the instructions to the operator via a display 80 or a speaker 88 (132). AED
12 may periodically send information, such as updated patient information to
safety agency 14 (132). Further, as described above operator may respond to the
dispatcher.

[0065] The techniques of the invention may be applied to other external
emergency medical devices such as external therapeutic medical devices and

external diagnostic medical devices.
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CLAIMS:

1. An emergency medical device comprising:
a detector that detects an event; and
a communication unit that contacts a safety agency in response to the

detected event and user authorization.

2. The device of claim 1, in which the communication unit contacts the safety

agency by sending an advisory from the device to the safety agency.

3. The device of claim 1, in which the communication unit contacts the safety

agency by opening a voice channel between the device and the safety agency.

4. The device of claim 1, in which the event is removal of the device from a
mount.
5. The device of claim 1, in which the event is opening of a cover associated

with the device.

6. The device of claim 1, in which the event is power-up of the device.

7. The device of claim 1, in which the event is actuation of an input medium

on the device.

8. The device of claim 7, in which the input medium is one of a button, a

switch, and a dial.

9. The device of claim 1, further comprising an input medium to initiate the

detection.

10.  The device of claim 9, in which the input medium is one of a button, a

switch, and a dial.
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11.  The device of claim 1, in which user authorization includes absence of

receipt of an override command by the emergency medical device.

12.  The device of claim 1, further comprising a memory to store information.

13.  The device of claim 12, wherein the information stored in memory includes

at least one of location information, patient information, and therapy information.

14.  The device of claim 1, further comprising a speaker to convey information

to an operator.

15.  The device of claim 1, further comprising a display to convey information

to an operator.

16.  The device of claim 1, further comprising a microphone to input

information into the device.

17. The device of claim 1, in which the detector receives an override command,

and the device cancels the contact with the safety agency.
18.  The device of claim 1, in which the communication unit includes at least
one of a mobile phone, a wireless local area network (WLAN) card, a infrared (IR)

card, a network card, and a modem.

19.  The device of claim 1, in which the device includes an automated external

defibrillator (AED).

20.  The device of claim 1, in which the device is one of an external therapeutic

emergency medical device and an external diagnostic emergency medical device.
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