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AN ACUTE CARE ECO SYSTEM
INTEGRATING CUSTOMIZED DEVICES OF
PERSONALIZED CARE WITH NETWORKED

POPULATION BASED MANAGEMENT

1. CROSS REFERENCE TO RELATED
APPLICATIONS

[0001] This application claims the benefit of U.S. Provi-
sional Application No. 61/991,830 filed May 12, 2014 which
is incorporated by reference in its entirety.

II. TECHNICAL FIELD

[0002] This invention generally relates to systems for the
immediate or initial treatment of acute medical conditions
and in particularly cardiac events. More specifically, this
invention relates to systems and methods that direct treat-
ment of cardiovascular events by non-specialty caregivers.

1II. BACKGROUND

[0003] There are many challenges in current healthcare
related to patients who experience acute events, especially
patients experiencing acute heart attacks and cardiac arrest,
making heart related death the No. 1 killer world-wide for
the past 100 years. One such challenge is that there are no
personalized medical devices selected and packaged for
monitoring and care with individual patients anywhere at
home, work or travel and anytime throughout fragmented
care organizations, such as rehab hospitals, nursing homes,
urgent care centers, physician offices, using a centralized
care remotely with all related entities in the acute event

[0004] Another challenge is that patient healthcare data is
stored in silo systems from variety healthcare organizations,
from hospitals, offices, nursing homes, etc. No electronic
health record system integrate all care data for immediate
access.

[0005] Still another challenge is that there are no real time
monitoring with devices customized to individuals or facili-
ties for organized and coordinate acute care

[0006] Yet another challenge is that there are no standard-
ized management eco systems to guide acute care based on
national standard clinical practice guidelines and track out-
comes for clinical and legal purposes.

IV. SUMMARY

[0007] In at least one embodiment, the present invention
provides cardiovascular monitoring and treatment kit for a
lay caregiver to treat a patient. The kit includes a case having
a plurality of internal electrical outlets, a medication con-
tainer disposed within said carrying case, an automatic
external defibrillator disposed within said case, and an
oxygen source disposed within said case. One or more
sensors are provided that monitor cardiovascular param-
eters. A computing device is disposed within said case, the
computing device includes a mobile application that
receives cardiovascular parameters transmitted by the one or
more sensors and generates an alarm when one or more of
the cardiovascular parameters exceeds a predetermined
threshold thereby indicating a cardiovascular event and
transmits the alarm signal to preselected recipients.

Mar. 23, 2017

V. BRIEF DESCRIPTION OF THE DRAWINGS

[0008] FIG. 1 illustrates an acute care treatment system in
accordance with an embodiment of the invention.

[0009] FIG. 2 illustrates an acute care treatment system in
accordance with another embodiment of the invention.
[0010] FIG. 3 illustrates an acute care kit in accordance
with the invention.

[0011] FIG. 4 illustrates a medication box of the acute care
kit of FIG. 3.
[0012] FIG. 5 depicts a decision tree for generating an

alarm signal in accordance with the invention.
[0013] FIG. 6 depicts a diagram showing the appropriate
location for ECG sensors.

[0014] FIG. 7 illustrates ECG changes over time of a
patient experiencing a silent heart attack.

[0015] FIG. 8 [text missing or illegible when filed]
V1. DETAILED DESCRIPTION
[0016] The present invention provides an acute care eco

system including personalized acute care treatment kits in
combination with an acute care tracking system. The acute
care treatment kits of the present invention are personalized
for the individual patient and they are designed to assist a
caregiver to administer acute care based on national standard
clinical practice guidelines. The acute care tracking system
tracks, documents and stores information relating to the
treatment process.

Acute Care Treatment Kit

[0017] In one embodiment of the invention, the acute care
treatment kit is designed for detection and/or treatment of
cardiac events and comprises a plurality of acute care
devices {DV}, where {DV}: {DV,, DV,, ..., DV, },
including diagnosis devices, intervention and treatment
devices, communication devices and others disposed in an
acute care case or arranged on a cart as shown in FIGS. 1 and
2, respectively. FIG. 3, depicts an exemplary embodiment of
an acute care kit including an acute care case 10, e.g., a box,
provided with a plurality of electrical outlets and including
an internal power source, e.g., a battery and/or having a plug
that may be connected to a wall outlet or an external power
source. Acute care case 10 is preferably comprised of
durable materials to help protect acute care devices 15 that
are disposed therein.

[0018] In keeping with the invention, to assist the care-
giver in using the acute care treatment kit, acute treatment
case 10 includes one or more computing devices 18. Suitable
computing devices include touch screen tablets such as
iPAD, Android Tablet (for example Samsung Galaxy Tab),
smart phones and personal computers provided with wide
angle cameras (such as 180-360 degree camera). A lighting
set may also be provided in acute care case 10 to improve the
exposure of images transmitted via computing devices 18.
Some embodiments include only a single computing device
while other embodiments include multiple computing
devices. Additional computing devices may allow multiple
simultaneous communication channels, such as with the
patient’s family, a hospital, or additional guidance for resus-
citation. For example, one computing device may be used
for CPR or AED while a second computing device may be
used to aid a second caregiver in administering medications.
Computing devices 18 are preferably include wireless net-
working capabilities.
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[0019] Acute care case 10 further includes one or more
medication boxes 20 containing a plurality of medications
for patient treatment. In some embodiments, medication box
20 is refrigerated to permit storage of medications that must
be kept at low temperatures. As illustrated in FIG. 4, the
medications may be stored in compartments that are color
coded, sequentially numbered and/or marked with special
markers to be easily recognized by lay caregivers and easily
referenced by treatment professionals. The medications to
be included in medication box 20 may be selected according
to the needs of the particular patient for whom the acute care
treatment kit is designed as well as commercial consider-
ations. In embodiments, medications are selected based on
applicable practice guidelines for addressing cardiac events
and the needs of the particular patient for whom the acute
care treatment kit is designed. In some embodiments, medi-
cation box 20 may include medications for resuscitation,
acute heart attack. acute stroke, acute bleeding, decrease or
increase blood pressure, treatment of Bradycardia (low
pulse), Tachycardia (high pulse), arrhythmias (such as atrial
fibrillation, Asystole, ventricular tachycardia), common poi-
son antidotes, allergies resulting from anaphylaxis shock,
etc. Medication box 20 may include any combination of the
foregoing medications. In at least one embodiment, com-
puting device 18 tracks and stores the expiration dates of the
medications stored in medication box 20 so that the care-
giver can readily avoid administering a stale medication.
[0020] Referring back to FIG. 1, in some embodiments,
acute care case 10 is further provided with a CPR (Cardio-
pulmonary resuscitation/chest compression) device 22, an
automated external defibrillator (AED) 24, an external pace
maker 26, ventilation mask 30, and oxygen 32. Acute case
10 is further provided with basic first aid devices such as
needles and IV tubing and general materials such as gloves,
clean sheets, and towels (not shown).

[0021] The acute care case 10 may include one or more
sensors for detecting cardiovascular parameters selected
based on specific patient needs. For example, in some
embodiments, acute care case 10 may include an ECG
monitor and ECG leads, particularly for a patient having
ECG sensors, a blood pressure monitor, an oximeter, a CPR
monitor, a device for checking glucose. Acute care case 10
may further include mobile 1ab kits such as rapid developed
cartridges, similar to pregnancy test kits using urine, blood
via finger sticks or even blood drawing with trained person-
nel, and small mobile imaging devices such as Echocardiog-
raphy machines and small portable X-ray machines. The
imaging devices may be more suitable for the acute care cart
as they may not readily fit in acute care case 10. In some
embodiments, one or more of the sensors, i.e., ECG monitor,
the blood pressure monitor, the pulse oximeter, the glucose
checking device include wireless data transmission capa-
bilities allowing those devices to transmit data to indepen-
dent devices.

[0022] Many lay caregivers may be unfamiliar with the
specific locations of the chest to perform CPR and/or to
inject cardiac medications. In keeping with the invention,
acute care kit 10 may be provided with instructions, either
in the form of a card or as part of module provided on
computing device 18, for performing CPR including dia-
grams showing proper positioning for chest compression
and/or the proper location for injecting cardiac medications.
[0023] To aid the user in using the acute care kit, acute
case 10 may be provided with instruction card(s) including

Mar. 23, 2017

detailed instructions for using the devices included in the kit.
In some embodiments, computing device 18 may include an
interactive acute care instruction program including pre-
recorded video/audio instructions for using the devices in
acute case 10 and/or and for patient resuscitation. In some
embodiments, the program may be voice activated and may
be customized based on the needs of the patient. The acute
care instruction program may be updated to reflect current
resuscitation guidelines. When possible, it is preferable that
the caregiver have real time communication with the treat-
ment professional who is familiar with the patient so that the
treatment professional can guide the caregiver’s use of the
acute care kit and immediate treatment of the patient.

Acute Care Mobile Application

[0024] To facilitate communication between the caregiver/
patient and the treatment professional upon the occurrence
of a cardiac event, computing device 18 is provided with an
acute care mobile application for storing patient healthcare
information data important for assessing cardiac events, that
allows the caregiver or patient to send an alarm signal to a
treatment professional, e.g., patient’s personal physician or
cardiologists. In keeping with the invention, in some
embodiments, an alarm indicating the occurrence of an acute
event may be triggered manually, e.g., by the caregiver
placing a call to the treatment professional and/or by the
caregiver activating a pre-programmed link in the acute care
mobile application to send an alarm to a predetermined
group of recipients including one or more of the patient’s
personal physician or cardiologist, a monitoring center, a
clinic or nearby hospital with specialized cardiovascular
care, friends and/or family members and/or work colleagues.
CPR qualified persons can be registered and tracked in real
time using known mobile phone technology. The alarm
signal indicates that the patient is in distress and is in need
of immediate attention. Upon receipt of such signal, the
treatment professional may establish communication with
the caregiver through computing device 18 or via a mobile
phone or other communication device and provide the
caregiver with instructions for using the acute care kit to
treat the patient.

[0025] When the alarm signal is manually triggered, the
treatment professional may communicate with either the
caregiver or the patient herself to verify whether the patient
is conscious. If the patient is unconscious, the treatment
professional can activate emergency care, e.g., contact
ambulance. The treatment professional will have the
patient’s geographic location due to the GPS function of the
acute care app.

[0026] In other embodiments, the alarm signal may be
triggered automatically by the acute care mobile application.
The acute care mobile application is capable of receiving
patient data from one or more of patient monitoring devices
including but not limited to heart rate monitors, ECGs,
imaging devices, pulse monitors, blood pressure monitors,
oximiters, body position monitors, scales, stethescopes, etc.
Patient data in the form of lab results (cardiac enzymes,
electrolytes, etc.) and imaging data from the ECG is also
provided to the acute care mobile application. In accordance
with the invention, the acute care mobile application is
provided with thresholds for patient data. Such thresholds
may be based on practice guidelines or they may be deter-
mined by the treatment professional based on the patient’s
specific presentation.
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[0027] The mobile application is further capable of receiv-
ing patient symptoms such as shortness of breath, chest pain,
and syncope and is provided with thresholds for those
symptoms. As illustrated in FIG. 5, the alarm signal may be
generated when patient data exceeds predetermined thresh-
olds and/or selected patient symptoms are present.

[0028] For example, in one embodiment, the alarm signal
may be generated based on ECG data alone as ECG is one
of the most important tools for diagnosing acute heart
attacks. There are two type ECG sensors: invasive and
non-invasive. Invasive ECG sensors can be implanted under
the skin a small incision in the chest wall, but outside of
chest cavity at locations such as shown in FIG. 6. These
sensors are small in size and wireless with components of
wireless batteries The wireless battery can be charged using
wireless charger and connected to mobile device wirelessly
to generate ECG waveforms for continuous recording, com-
parison and analysis (FIG. 1D. More details see in Section
of Data Analysis). The ECG wave signal diagrams are in pdf
or other format and the may be captured by the acute care
mobile application.

[0029] Non-invasive ECG sensors include sensors that are
adhered to the patient’s skin at standard locations and hand
held ECG’s such as SmartHeart™ available from SHL
Telemedicine. The ECG wave signals generated by these
non-invasive devices may also by captured by the acute care
mobile application.

[0030] ECG monitors can continuously record and moni-
tor ECG waves for acute cardiovascular events such as acute
myocardial infarction (AMI), arrhythmia or stroke and the
acute care mobile application can continuously analyze the
ECG data as illustrated in FIG. 7. Note that STEMI in FIG.
7 refers to ST Elevation Myocardial Infarction. In keeping
with the invention, acute care mobile application may be
programmed with a predetermined threshold specific to the
patient set by the patient’s physician or cardiologist. For
example, for a patient with cardiomyopathy (weakness of
pumping function and heart failure), the physician can setup
an alarm trigged at pulse rate at 60 beat/min; whereas a
normal person’s pulse rate can be preset at 40 beat/min.
When the pulse rate is lower than the threshold, the acute
care mobile application generates an alarm signal and auto-
matically sends that signal to the patient’s predetermined
network. The alarm signal includes a message with the
specific location of the patient and a statement that the
patient requires immediate assistance.

[0031] Insome embodiments, the patient may be provided
with various additional sensors including pulse sensors,
blood pressure sensors, and pulse oximeters. The sensors
may be implanted or they may be connected to the patient’s
wrist, chest, arms or fingers depending upon the nature of the
device. The sensors transmit data which may be captured by
the acute care mobile application with such data to be
compared against thresholds set similar to the ECG sensors.

Legal Aspects:

[0032] Telemedicine shall increase legal activities, espe-
cially remote care involved extra layer and complexities of
technologies, communications and care processes, more
room for errors. This invention has specifically designed an
automated process, method and apparatus to optimize legal
protection for all parties, patients, lay person in the acute
care and providers as shown in FIG. 8.

Mar. 23, 2017

A. Monitors and Care Functional Level and Accuracy

[0033] The App operating the devices will check with the
function of medical devices, care updates (such as care
standard changes, new monitor added to the market, the use
of monitor priorities and indications for certain diseases, etc)
periodically (daily, weekly or as needed) for synchronization
and calibrations using established calibration techniques or
physically checked/compared with other standard devices. If
the device functional accuracy is out of the range defined by
the manufacture, a request will be send to both manufacture
and monitoring center for adjustment, rapier or replacement.

B. Communication Functional Level and Accuracy

[0034] The App operating the devices will check with the
function of communication devices periodically (daily,
weekly or as needed) for synchronization and adjustment
using established communication techniques or physically
checked using industry standards. If the device functional
accuracy is out of the range defined by the manufacture, a
request will be send to both manufacture and monitoring
center for adjustment, rapier or replacement.

C. Clinical Guidelines and Standards

[0035] The App guiding the care will check with the
fanction of care and medication updates (such as care
standard changes, Clinical Practice Guidelines on disease
diagnosis and treatment, each steps are implemented as
guideline recommended, new medication on the market,
medication use priorities and selections as well as expiration
date, etc) periodically (daily, weekly or as needed) for
synchronization and comparison with clinical practice stan-
dards. If the care guidance is out of the range defined by the
guidelines, a version update will be downloadable to the
user’s APP.

D. Process and Steps of Healthcare Provider Instructions

[0036] The App for the process of healthcare providers
from remote location will check with the function of instruc-
tion and operation updates (such as acute operation standard
changes, new location of the hospitals near the patient event
site, the service expertise selections as well as service
availabilities at the time of the event based on the physician
schedules, etc) periodically (daily, weekly or as needed) for
synchronization and comparison with local care and care
operations. If it is outdates, a version update will be down-
loadable to the user’s APP.

E. Operation Instruction of an Lay Person for the Onsite
Acute Care

[0037] The App for the operation instruction process of a
lay person care provider will check with the function of
instruction and operation updates (such as acute operation
standard changes, the language and graphic updates on the
instructions, the instructions on new devices, operation and
communication, etc) periodically (daily, weekly or as
needed) for synchronization and comparison. If it is out-
dates, a version update will be downloadable to the user’s
APP.
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F. Automated Selections of Laws and Guidelines Based on
Geographic Locations

[0038] The App for the law selection will check with the
location of the event, the patient’s prior arrangement, lawful
permission, restrictions and prohibition to each steps of the
process in the acute care, etc periodically (daily, weekly or
as needed) for synchronization and update. If it is outdates,
a version update will be downloadable to the user’s APP.

G. Documentations Tracking the Process of the Acute Event

[0039] Patient consent on entire process. Prior determina-
tion of all related contents in terms of his/her info access,
communication to physician selections, what can or cannot
be done in the acute event or critical illness. If needed
arbitration and certain level of agreement will be signed,
especially for physician protections.

H. Event tracking;

[0040] Detailed recording (voice and video) of the pro-
cess, communications, decision makings and results of each
steps during the acute event is provided.

Analysis

[0041] Analysis is provided of provider conduct or per-
formance: communication on diagnosis, treatment, triaging
and transfer, survival and complication. For complicated
patients with severe diseases, patients and family are well
informed and each steps of plan are signed by the patient and
family. Documentation: based on 1-5 Consent and arbitra-
tion agreement are cleared outlined telemedicine procedures
and risks.

Data Collection and Storage

[0042] In accordance with an aspect of the invention,
healthcare data is collected from the devices contained in
acute care kit 10. This data is digitized and stored in one or
more databases for analysis.
[0043] Various indexed data items {ID} are collected from
devices {DV}.
[0044] Indexed data items (or Index) {ID}: {ID,, ID,, . .
., ID,;} An index ID, may contain 1 or multiple sub index.
[0045] ID={SID,, SID,,, . . ., SID,,.}E{SID}

[0046] where: subindex{SID}: {SID,, SID,, . . . ,

SID,,,}

[0047] To improve acute care, it is important for treatment
professional to analyze each and every aspect of an acute
care event. Accordingly, in accordance with the invention
the following is captured and recorded using computing
device 18:
[0048] A Record the whole process from the initial acti-
vation to hospital

[0049] B All images and communications of resuscitation
process:
[0050] C All measures (BP, HR, ECG, Pox, Glucose),

Labs and related imaging

[0051] D All treatments:
[0052] CPR and ventilation
[0053] AED or PM
[0054] Medications
[0055] Equipment
[0056] E All communication with patient family and hos-

pital/ambulance group
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[0057] F Served as “Black Cart” that cannot be altered or
erased
Data Collections: Acute
[0058]
Ttems/Index Contents
1. Clinical Info
Clinical History Diagnosis

Current stage Active problems, such as heart failure
Medication Allergies and current medications and changes
Labs Recent labs

Live measurement Physiological

Acute Event Diagnosis based on ICD9 or ICD10

Diagnosis
Acute Event Based on treatment options and recommendations
Treatment from Guidelines

2. Transportation

Current location
3. Tertiary Care

Transportation means: speed and safety

Hospital specialty
Outcome rankings

Availability
Care outcomes and comparisons

Previous Current Now:
Diagnosis CAD AMI Unstable
Measurement
Arrhythmia: Normal Non-sustained
VT
Blood pressure  140/80 170/100

ECG Normal
Medications

ST Elevation

Lisinopril 20 mg  Lisinopril 20 mg  Metoprolol 25 mg
PO

NTG SL

ASA 325 mg

QD

Plavix 75 mg

QD

ASA 81 mg ASA 8l mg

[0059] After each acquisition, the acute care mobile appli-
cation sends all indexed data {ID} to a database server in
real time, (such as measure blood pressure) or simultane-
ously with recordings in real-time (such as the invasive
ECG). The new incoming data will be compared with prior
data of the same categories to detect any changes. If there are
changes a physician/on-call provider will be notified imme-
diately for appropriate treatment if necessary, e.g., in case of
arrhythmia or acute heart attack.

[0060] Database server stores all data collected or used in
this application. In some embodiments, multiple database
servers may be used for data replication and to increase the
availability of system resources. Suitable database servers
include Microsoft SQL Server version 2008 and forward and
Oracle Database Server: version 9 and forward. In some
embodiments, the data base server is used for all functional
databases of the system.

V-PRO: An Eco System for Acute Event Analysis from
Individual to Group

[0061] A V-PRO Management Platform according to the
invention is shown in general block-diagram form in FIG. 9.
The PRO outcome management system generally comprises
a standard client-server architecture including an application



US 2017/0084163 A1l

server, a database server, web or network server and one or
more hospital service provider and/or ambulance computers/
servers. Application server operates a suite of functional
modules including process module, outcome module and
reference module. In one embodiment, hospital service
provider/ambulance computers are connected to application
server, database server and web server via the Internet or
secured wireless network. However, these computers may
be connected in any available network architecture. Appli-
cation server, database server and web server may be resi-
dent on a single computer or may be distributed between
multiple computers. Web server provides a convenient way
for authorized users to access system. Using web browsers,
users may quick identify emergency care guidelines,
patient’s medical records, and patient own healthcare con-
tacts. Web server generates graphic user interfaces which
enable various kinds of web services for end users (doctors,
directors, etc.). Using the servers, the detailed Process
Module, Reference Module and Outcome Module will be
created. An interface system is used to link the servers to
map the data sources for data transfer.

[0062] Webserver may be implemented on various com-
puter platforms. Windows® platforms and Linux® plat-
forms are suitable. For Windows, many versions of operat-
ing systems can be used, such as Windows 7 Server, Window
8 and the like. For Linux, Red Hat v.12.04 and later are
suitable operating systems. Suitable web server software
includes Apache servers and Tomcat servers. Database
server stores all system data. In some embodiments, multiple
database servers may be used for data replication and to
increase the availability of system resources. Suitable data-
base servers include Microsoft SQL Server version 2008 and
forward and Oracle Database Server: version 9 and forward.
In some embodiments, the data base server is used for all
functional databases of the system. Application server cre-
ates a middle layer between web server and database server.
Users submit their requests to web server which passes those
requests to application server. Application server verifies
and analyzes those requests and retrieves data from database
server when needed. Application server implements guide-
lines, logics and algorithms. Application server may be
implemented on a variety of computer platforms. Suitable
operating systems include Windows operating systems such
as Windows 7 Server, Windows 8 Server, and Linux opet-
ating systems such as Red Hat v.12.04 and forward. Suitable
code compiling software such as PHP, Java, .Net and others

Modules

[0063] The V-PRO Management Platform contains four
big modules: Virtual Guidance, Process, Reference, and
Outcome.
[0064] In every processes {PR}, we evaluate outcomes
{OC} considering indexed data {ID} from devices {DV},
guidelines {GL}, and responses {RS}.
[0065] {OC}=Function ({PR}, {DV}, {ID}, {GL},
{RS})
[0066] where:{OC}: Outcomes

[0067] {PR}: Processes
[0068] {DV}: Devices
[0069] {ID}: Indexed Data
[0070] {GL}: Guidelines
[0071] {RS}: Responses
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[0072] 2) Virtual Guidance: Initial Guidance

[0073] Guidelines for resuscitation or critical care for
patients in acute events, such as cardiac arrest, acute heart
attack, stroke, etc., will be provided at the point of care,
either at patient home, office, travel, or even at hospital, will
be provided immediately for standard immediate care to
compliance to quality of care and decrease legal risk of
deviation of standard care.

[0074] 3) Process: Specific Steps of the Acute Event
Management
[0075] The process module for acute event management

(FIG. 10 and FIG. 11) includes a multiple-tier structured
matrix, as illustrated in FIGS. 10 and 11: multiple steps form
a sub-process, and multiple sub-processes form a process.
Multiple processes are ordered from basic ones to the top,
usually used to describe functions of the entire healthcare
service structure and delivery. The multiple processes can
include an administrative hierarchy (such as hospital,
county, state, country) or functional hierarchy. At the end,
the matrix of the processes provides a map of structure with
sequences and layers of sub-processes/steps. The processes
and their sub-processes of the acute event management are
shown in the table? The hierarchy and relationship of the
sub-processes and its steps provide functions for an Acute
Event Management process.

[0076] Processes {PR}: {PR,, PR,, ..., PR}
[0077] PR={ST,,ST,.....ST,}E{ST}
[0078] where: Steps {ST}: {ST,, ST, . .., ST}

TABLE

Processes of Acute event management

Process 1:
AMI Process 2: CVA Process N
Sub-Process 1  STEMI Embolic
(dislodge a clot)
Sub-Process 2 Non-STEMI Stenotic
(blockage of an

artery)

[0079] As shown in FIG. 11, indexes are created based on
the processes with corresponding sub-process and steps. The
indexes are used to link related references and outcomes to
the process matrix (FIG. 11) for performance assessment.
[0080] Process: A process includes: (a). multiple sub-
processes each having multiple steps, and (b). providers
involved in the process. The process is also linked with the
references (as a standard or guidelines) related with the steps
of the process and the outcomes of the process. A process
can be modeled using the system of this invention in
accordance with the following procedure:
[0081] A. Identify and define the sub-processes
included in the process. In the example illustrated in
FIG. 10, the sub-processes are on site of acute event,

Ambulance/transportation  and  Hospital/Specialty
Care.
[0082] B. Identify and define each step of a sub-process.

As illustrated in FIG. 6, each sub-process includes

multiple steps. A typical sub-process of acute event

management includes the following four steps:

[0083] Registration: In this step, a patient is regis-
tered at the front desk. Patient # and insurance
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information are input into this application. Patient
Info, Service specialty, Visit classification.

[0084] Data Collection: This step is finished by a
registered nurse or assistant. This step is started by
Step 1 review. This application collects detailed data
items about Past medical history, Risk factors,
Related test results, medications.

[0085] Define Problems: A medical doctor or clini-
cian works on this step. It begins with Step 2 review.
This step involves Presentations, Physical Exam,
patient conditions, and indications.

[0086] Decision-making: This is the last step of this
sub-process. It is also done by a medical doctor or
clinician. Step 3 results will be reviewed. and health-
care orders, including initial order, reference order
and final order, should be done in this step.

[0087] C. Identify and define the data resource or input
source for each step. The data sources for data needed
to perform each step will be mapped from the related
data extracted from the emergency care recordings.

[0088] D. Identify and define players involved in each
step. The provider responsible for performing the step
is identified by identifying characteristics such as
name, position, employer, etc.

[0089] E.Identify and define related references for each
step. The References by definition relate to various
steps of the emergency care process. All references that
relate to a given step are identified and indexed to their
corresponding steps, sub-processes and process as
shown in FIG. 8.

[0090] F. Identify and define the outcomes related with
the process. Based on the purpose of the analysis as
defined by the user, the user names and selects the
related outcomes for the care process.

[0091] Process module collects data from each step of the
patient care process, maps the data and stores the data in one
or more indexed databases to provide the overall function of
the Process module as illustrated in FIGS. 10 and 11.
[0092] 4) Reference (Guidelines or Standards): Guidance
Tune-Up, Customized

[0093] References are input to Reference module from
standards or guidelines, indexed to the related processes,
sub-processes and steps, and stored into a reference data-
base. Guidelines {GL}: {GL,, GL,, . . ., GL,¢}

[0094] Reference module also analyzes one or more sub-
processes or steps of the emergency care process in com-
parison with the references to generate an emergency care
process performance indicator. More particularly, the
indexed references are compared to related indexed, steps,
sub-processes and processes to evaluate the performance of
the care process. FIG. 12.

[0095] 5) Outcomes: Tracking Results Based on Variety of
Outcomes, Such as:

[0096] a. Stabilized or Unstable:

[0097] b. Admission/Readmissions

[0098] c. Complications/Death

[0099] Outcome module provides systematic follow-up to

emergency care processes as various kinds of outcomes. A
user can select or define its own outcomes and outcome
module, then, tracks and analyzes those outcomes. In accor-
dance with an embodiment of the invention, many exem-
plary categories of healthcare outcomes are described. How-
ever, a user may define other new outcomes. Outcomes are
the results and final judgment of the performance for both
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patient care selection Process and the References. There are
many different outcomes in the healthcare field. Exemplary
outcomes addressed herein include clinical, financial,
administrative, etc.

[0100] The VPRO system above illustrates how a patient
going through the acute event, for example, a patient having
acute heart attack (AMI: Acute Myocardial Infarction) at
home as depicted in FIG. 13.

[0101] Virtual guide: the patient care initiated under vir-
tual guidance using his personalized devices for diagnosis,
communicated with his physician or acute care provider
network for treatment, transportation to a high performance
hospital nearby and conduction of the entire care of the acute
event.

[0102] Process: The specific process for AMI, reporting
symptoms, ECG monitor and interpretations, with labs if
available, treatment of Aspirin or medications, etc

[0103] Reference: The process is managed under the
guidelines of American Heart Association for AMI, imple-
mented via the System

[0104] Outcomes: The results of the AMI event care
include the clinical outcomes (the degree/size of MI, com-
plications, success of save using medications or procedures
(such as stent), as well as the care implementation in
accuracy, efliciency executed by the care givers (family,
friends or lay persons) with the patients at the time of the
event, ect.

[0105] 6) Population Performance: Group VPRO

[0106] The Population VPRO is to assess the performance
of acute care for a group of individuals from each of their
VPRO data (patients: such as diabetes, male, 50-60 years
old; care giver: such as healthcare professional, lay person
after training for the system, or lay persons without training;
providers: such as primary care vs specialists, patient per-
sonal physician vs service network, etc.), a location (such as
at home, a city, a state, a country) or a service system (such
as ACO group, homecare, insurance, etc).

[0107] The focus of the Eco System is automatically to
collect all patients in similar conditions, to analyze the
performance (for example, accuracy and efficiency) of the
process or acute event care and to improve outcomes (such
as clinical, financial, etc) as depicted in FIG. 14.

[0108] Through the analysis using the Eco System, one
may identify the gaps of the process and modify it for a
better care.

[0109] Through the analysis using the Eco System, one
may also identify the gaps of the Guidelines and modify it
for a better care. For example, if a diabetic patient with
potential AMI, in additional to ECG, a lab for glucose and
potassium need to be checked also, since very high potas-
sium level can cause ECG changes, mimic AMI. And the
treatment can be very different: for real AMI, need to give
clot buster (such as tPA) and for hyperkalemia and hyper-
glycemia, one must give meds to decrease potassium and
glucose (such as insulin).

[0110] The whole purpose of improvement of Process and
Reference is based on prior outcomes and for better future
outcomes

Education, Training and Practice Process:

[0111] It is important to train patients with the kits and lay
persons who related with the patient and may perform the
device and acute care on the patient. The process includes
the following:
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[0112] 1). Selection of the Kits: Based on a patient’s
clinical condition and potential life threatening acute event,
a specific set of device kits is selected in a package of box,
bag or even cart for a large group of people, such as a
company’s building.

[0113] 2). Training on the kit use. All selected devices use,
training of basic life support (BLS) and even advance
cardiovascular life support (ACLS) will be provided and
even required to some personnel with certification to operate
the devices or acute care in a standard manner.

[0114] 3). Rehearsal under remote monitoring and instruc-
tion automated scheduled. Since most lay persons do not
operate the acute care in a regular interval as healthcare
providers, scheduled rehearsals. And this training is auto-
matically scheduled and checked to assure the quality.
[0115] 4). Performance evaluation. The rehearsals
repeated in a regular intervals are evaluated and scored by
health professionals for performance assessment. If any lay
person cannot reach an optimal care to operate the devices,
additional training or frequent rehearsals need to be repeated
and reassessed.

1. A cardiovascular and pulmonary monitoring, diagnosis
and treatment kit for a lay caregiver to treat a patient
comptrising:

a portable container having a plurality of internal electri-

cal outlets;

a medication sub-container disposed within said portable

container;

an automatic external defibrillator disposed within said

portable container capable of wireless data transmis-
sion;

an oxygen source disposed within said portable container;

one or more hospital grade diagnostic devices capable of

wireless data transmission;

one or more sensors that monitor cardiovascular param-

eters; and

a computing and communication device disposed within

said portable container, said computing and communi-
cation device including a mobile application that
receives cardiovascular data transmitted by one or more
sensors subcutaneously embedded in the patient and
generates an alarm signal when one or more of the
cardiovascular parameters exceeds a predetermined
threshold thereby indicating a cardiovascular event and
transmits the alarm signal to preselected recipients.

2. The cardiovascular monitoring and treatment kit of
claim 1 wherein at least one of said plurality of sensors is a
wireless sensor.

3. The cardiovascular monitoring and treatment kit of
claim 1 wherein upon generation of the alarm signal, said
computing and communication device automatically estab-
lishes a communication link with one or more of the alarm
signal recipients.

4. The cardiovascular monitoring and treatment kit of
claim 1 wherein said computing and communication device
includes voice activated audio resuscitation instructions to
guide a lay caregiver in resuscitating the patient.

5. A cardiovascular and pulmonary diagnosis, monitoring
and treatment method comprising:
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receiving cardiovascular parameters of a patient from one
of (i) one or mote subcutaneously embedded sensors
and (ii) one or more standard diagnostic hospital grade
devices;
generating an alarm signal when one or more of the
cardiovascular parameters exceeds a predetermined
threshold indicating a cardiovascular event;

transmitting the alarm signal to one or more preselected
recipients designated to provide immediate treatment
for the cardiovascular event; and

establishing a communication link with at least one of the

one or more designated recipients and providing
instructions to the recipients for patient treatment.

6. The cardiovascular and pulmonary diagnosis, monitor-
ing and treatment method of claim 5 further comprising
determining the predetermined threshold based upon the
patient’s baseline and continuously monitoring the patient
for any changes in cardiovascular parameters.

7. The cardiovascular and pulmonary diagnosis, monitor-
ing and treatment method of claim 6 wherein continuously
monitoring the patient includes monitoring by one of a lay
person and a clinical professional.

8. The cardiovascular and pulmonary diagnosis, monitor-
ing and treatment method of claim 5 wherein the alarm
signal includes a message including the specific location of
the patient and an indication that the patient needs imme-
diate attention.

9. The cardiovascular and pulmonary diagnosis, monitor-
ing and treatment method of claim 5 further comprising
transmitting the received cardiovascular data to a remote
database server, comparing the cardiovascular data to stored
cardiovascular data for the patient and notifying a physician
upon detection of changes to the cardiovascular data.

10. The cardiovascular monitoring and treatment kit of
claim 1 wherein at least one of said hospital grade diagnostic
devices is capable of wireless connection.

11. The cardiovascular monitoring and treatment kit of
claim 1 further wherein said medication sub-container
includes a plurality of compartments storing medication.

12. The cardiovascular monitoring and treatment kit of
claim 11 wherein the medication includes one or more of
medications for resuscitation, acute heart attack, acute
stroke, acute bleeding, high and low blood pressure, Bra-
dycardia, Tachycardia, arrythmias, and poison antidotes.

13. The cardiovascular monitoring and treatment kit of
claim 12 wherein said computing and communication device
device tracks and stores expiration dates for the one or more
medications.

14. The cardiovascular monitoring and treatment kit of
claim 1 further comprising a CPR device capable of wireless
data transmission disposed in said portable container.

15. The cardiovascular monitoring and treatment kit of
claim 14 wherein said computing and communication device
receives data from at least one of said CPR device, said
automatic external defibrillator and said one or more hos-
pital grade diagnostic devices.
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