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(57) Abstract: A system for monitoring patients includes an automated computer based platform communicating with a plurality of
monitoring devices. The monitoring devices are provided to a plurality of patients. The information from the monitoring devices is
analyzed automatically and if parameters, such weight, glucose level, EKG, etc. are found to be abnormal, an alert is sent to the

O physician in charge of the respective patient. The physician can then access a data site providing him with more complete informa -

W

tion about the patient.
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SMODULAR CENTRALIZED PATIENT MONITORING SYSTEM
BACKGROUND OF THE INVENTHON
A. Field of invention

This invention presents a comprehensive fully automated platform servicing a
pluraiity of patients, each patient being associated with ong oy more monitor devices. A
primary physician is associated with each patient and provides the patient with the
respective monitor devices. The primary physician alse sete up sach monitor device and
sets certain operational paramaters, including ranges, thresholds and/or other limiling values
for some of the patients’ critical biological funclions, as welt as certain operational rules fora
platform communicating with the monitor devices, as weil as the primary physician, patient
care takers and other entities. These rules and parameters define abnormal conditions for
the patients and whan such conditions are detected, the patient piatform sends appropriate
alerts to the respective primary physician, patient care taker and/or other personnal, such as

emergency services and other first responding entifies.
B. Dascription of the prior art

The purpose of the invention is to address a major problern in the healthcare systern
today: the ability for a physician to remotely monitor cerlain crucial paramsters of patients.
Providing physisians with such a capability is especially important for monitoring clinically f
patients, especially between office visits, to avoid frequent emergency room visits as wall as
hospitalizations and frequent readmissions so common with such patients. Critically il
patients that will benefit from the system include patients with diagnoses such congestive
heart failure, diabetics, renal failure, just to name a few. The ability of physicians to receive
relevant patient vital parameters frequently enough to avoid the common complications
associated with these types of patients is cruciat in the physicians ability to adjust the
patients plan of care to avoid these complications.

Currently there are many home monttoring devices available to patients to obiain
their vital signs and test resuits such as their daily blood sugar levels, cardiac activity, efe.
Although the patisnt can monitor and test many valuable vital signs using these existing
devices, the probiem thal is not being solved by the existing patients is the procese for
getting these resuits to thelr physiclans. Due to the sheer numbers of patients a physician
has, makes it impractical to have each patient forward his data daily due to the time it would
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take to process for the physician to review all the data, and the Hime § would fake to screen
out the nonval values from the abnormal would be impractical.

The inability of the physitian to monitor patfents close enough to oblain adequate
refevant patient data to befter manage their care thereby avoiding patient complications
which drive them to the emergency room and often admission to the hospital is.  Optimally it
would be nice 1f the physician could see these patiants on a daily bases, but this is aiso
impractical, especially if the patient is not ambulalory, Until now there was no realistic way
that would aflow a physician to monitor s patients in real time and receive only the data
relevant to an abnormal conaltion of the patient. and use this data, i necessary to changs
the treatment prescribed {o the patients.

SUMMARY OF THE INVENTION

This invention petlaing 1o system a cantral platform o suppor the use of current
ratient monitoring devices for the purpose of providing a means of monitoring, collecting,
evaiuation and storing of patient data collected that can be modified or retrieved only on
approval of authorized heaith care providers, The system provides access by a physician to
his patient health data in real time by ulilizing remote monitoring systems and devices such
as, glucose mater, bloed pressure, weight scales and other device monitoring.

The system inciudes a patient monitor piatform that is in effec! the engine that drives
a multilayer operating system, that monitors and communicate with all its standalone
moniioring devices, systems and programs. I possesses two way communication capability
hoth managing all peripherals used o remately monilor, collect, analyzed and store valuable
patient health information on a 24/7 and forward crucial monitorad information to their
physicians who reviews the information and make plan of care decisions andfor changes, to
promuote the continued heaith and welfare of their patienis and with better close monioring,
avoid common patient complications often rasulting in costly frequent patient visits o the
emergency room, adrmissions and/or re-admission. The system is a fully automated
furictioning independent of human intervention o remotely monitor, collect, receive, store
and relay crucial data as desired to the patient's physician. It supports all patient mionitoring
devices and services communicate with and when delermined appropriate, sends on the

patiant data resulls {o thelr respective physiclans for review.
The platiorm performs the following function:

1. Registering physician and their patients with the platform, which then
astablishes both a physician file and patient electronic record file
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2. Overseeing the monitoring of the patlent by receiving, analyzing,
storing and relaying pentinent information to the patients physician. of the monitoring

devices

3. Managing monitoring device and other hardware and equipment

inveniorigs

For example, the current system provides means for patients o monitor important
vital signs such as In the dizbelic patient thelr blood sugar values through the use of &
ghucometer which the patierd uses fo test their blood at home and sends the results to the
platform. The platform enters the dafa into the patient record, analyzes the information
valugs and If determinad to be an abnormal is forwarded on to the patients physician for
revigw. Other paramesiers associated with the patient's health are acquired and handled ina

simiar fashion.

The present system combines aspects of advanced sxisting monitoring technology.,
with & novel monitoring and medical management platform that can effectively detect and
monitor a patient's physical state and identification of changes in these physical states ave
detected which is an essential component of health care management. Current assessmeant
methods often are performed during an offics vislt and may lead a health care providerto
assume observed behaviors represent typical funclion. Current methods may miss
significant acule events or impontant signals of declining function or may pootly characterize
detected events. The present platform is designed for home monitoring and is infended to

ovarcome these lirmiations.

The present systern is.an early detection system that captures unusual, irregular, or
fransitory dala or and symptoms and when appropriate relays relevant data to the patent’s
physician ity real time, physiciat who can than review and make healtheare decisions that
assist in maintaining welness in the patient, avoiding comglivations which lead {o frequant
office, emergency room hospitalization, andior re-hospitalization.

Optimally it would be best for physicians to know ali their patients’ values along with
other important information such as weight, blood pressure and so on. However fora
physician {o review and analyze the sheer amount of data they would have {0 recsive at the

oifices is practicable.

Uniit now thers bas been ne realistic way for physician to moniforing their
Hypertensive Patients in real time, save all the data to an electronic record and recsive
relavant patient moniftored information to iderdify problems early and head off complications,
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Each monitoring devices above is off the shelf FDA approved devices working as per
manufactures recommendations, The devices eitherinciude already or are modified fo
include celiular technology, i.e., SLMWSIM, and/or Blue Tooth Technology USBH andfor
Bluetooth technology built in to the devices which enables each device to communicate with

platform.

The patient monitoring platform may provide real time remote patient monitoring of
several devices as well, such as, blood pressure, pulse oxygenation, glicose, weight and so
an. The platform is interfaced with the cardinc monltor device to work in unison o provide
seamless identification, recording and relaying of cerlain abnormal cardiac events to the
platforms. The platform automatically processed the information and sends a report to the
physician interface for review and analyais. This is ali done without the need for any patient

or other personal intervention. The entire process is aulomated.

A physician interface is impiemented using any conventional device that can recelve
and dispiay information, preferably but not necessarily wirelessly, such as a smart phone,
tablet, laptop, desktop, etc.

The patient platform aulonatically stores information recelved from the patient
monitor devices.  The platform further generates from the information ECG graphsina
format familiar to the physician. in one embodiment, the ECG graphs are sent to the
chysician interface. In another embodiment, a web site is generated with web pages for
sach patient andfor each physician. The plationm then sends a2 message to the physiclan
using conventional means, such as email, etc., with an imbedded link io the respsctive
webpage. The message may also include = diagnosis generated by the patient monitoring
device. The physician can access the respective web page manually or access the web
page autornatically by activating the fink imbedded in the message. Once the webpage is
accessed, the physician js presented with information about the patient, patient i, condition,

latest ECG graphs, elc.

BRIEF DESCRIFTICON OF THE DRAWINGS

Fig. 1 shows a block diagram of a patient monitoring system in accordance with the
present invention,

Fig. 2 shows a flow chart of a physician and a patient registering on the platform of
Fig. 1;
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Fig. 3 shows a flow chart of cardias signals being captured and processed by the
system of Fig, 1,

Figs. 4A, 4B show two representations of cardiac signals presenied 1o the physician,
and Fig.. 40 shows a QRS signal presented to the physician;

Fig. 5 shows g flow charl of the medicine management device.
DESCRIPTION OF THE INVENTION

As shown in Fig. 1, the prasent invention perains 1o & patient monitaring system 10
that includes a patient monitoring platform 12 uses as a primary engine that overseas &
plurafity monitoring devices asscciated including a cardiac event monftor 14, a glucose
monitor 18 used for diabetic patients, 2 weight scale 18, a medicalion managemeant unif 20,
an oxygers ssturalion moniter 22, & blood pressure monitor 24, andlor a RFT/NR montor 26
used for Coumadin treatment, etc.

More specifically, the patient monitoring platform 10 of Fig. 1is configured to monitor
a large numbsy of patients, Each patient is being provided with.one or more manitoring
devices {e.g., devices 14-28) depending on the specific allment of each patient, the data
raquested by the patient’s primary physician, efo., as discussed in more detall below. The
deviges 14-26 are prefarably off the shelf FDA approved devices avallable from various
manufacturers, with some minor customization Being required with some of these devices in
order o insure compatibility with the presant system,

Moreovar, for the sake of clarily all the devices 14-28 are shown as communicating
directly with the platform 12, However, in many instances patients are provided with an
infermediate device such as a tablet 30. Of course, olher devices may be used as
intermediate devices, such as smart phones, desk top or laptop davices, stc.
Communications between the monioring devices 14-26 and the inlermediate device 30 s
implemented using corventional means, such as & wirsless Blustooth channeal,
Communications between the monitoring devices 14-28 or intermediate devics 30 and the
platform 12 are iImplemented using standard wired or wireless data channels.

Finaily, some the monitoring devices, such as the medication management devics 20
are implemented by applications installed i the tablet 14.

in some instances the system 10 may take advantage of other means of
commuhications with the patients and/for the physician, such as call phones 32, land-ine
phones 34, elc,

in other words, the monitoring devices 1426 fall into three calegories, Some of the
devices are seff-sufficient stand-alone devices, such as the cardias monitor 14 that are
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capable of cormmunicating with the platforr 12 directly, for example, by using their own
SLW/BIM card that provides them access to a cellular wireless data line.

The second calegory of devices are devices that coimmunicate with the intermediale

device 30 via a wired or wireless connestion. The weight scale 18 is one such devige.

The third category of devices are nol really discrels devices but are described as
such for the sake of clarity. These deviess, such as the medication management device 20,
are implemented as applicatinns on the inlermediate device 30. Other monitoring devices

falling ints this category are pain management,

All the devices can communicate with the patient monitering platform 12 in reaf timse

with little or no patient inferaction.

The foliowing 1ables show some saurces for devices used for patient monitoring by

the present invention:

Wired devices

Glucometer - Manufacturer: Fart Lauderdale,
Florida
Maodel: r Nipro
TRUEresult
Blood Pressure NManufacturer: Qinhuangao, Hebet
Provinge, China
Maodel ‘ Contec
contecl8c
Pulse Oximeter Msnufacturer: Qinhuangao, Hebel
Province, China
Modek Conter
CMSEOD+
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BLUETOOTH DEVICES

Glucometer Manufacturer: New Taipei Civy,
Tajwan

Maodal: TD-4278 Taidnc

Blood Pressure Manufacturer: New Taipei City, '
Tabwan

ttodel TR-3128 Taidog

Pulse Oximeter Manufacturér: New Taipai City,
Taiwan

podeh TD-8201 Taidoe

Pulse Oximeter Manufatiurer Qin huangaé, Hebei
Provinee, China

Muadelb Contec

CMSS0EW

Weight Scaie Manufacturer: New Taipe: City,
{Taiwan

Model TD-2551 Taldoo

far Thermometer | Manufacturer: MNew Taipel City,
Taiwan

Model TD-1261 Taidoc

PCT/US2014/030279

The cardiac moritor is an Agro C7 made by TZ Medical, (ne. of Portland Cregon.

These off the shalf monitoring devices prasent avallable are all generalfly designed to

inderface with 8 Bve technician at a remote focation. The uniqueness of the present patient

monitoring platform is the fact that the latter receives all patient data including the cardiac

svent data sent fo #, bul performe various tasks without the need for a technician to recelve,

raview, and interpret the data (such as the ECG data) before aclively forwarding onto the

respective haalth care providar, typically, a physician such as a cardiologist. The systam

thus eliminates the need for a technician, receiving and immediately sending the data o the
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physician who is best equipped fo analyses, and interprat the data thus making informad
medical decisions more timely and agcurately.

As shown in Fig. 1, the patient platform is in communication with one or more
physician interface devices 40 that could be tablets, smartphones, deskiop computers, etc.
The patient piatform 12 also utilizes 2 daltabase 42 for storing various databases needed o
operale the piatform.

Finally, the platform operales a websHe 44 that is reguiarly accessed by the various
physiclans s needed. The websile presants on demand ofie or more web pagss 48 that
are patient spacific. [nitially these webpages 48 are used by physicians {o register each
patient on the platform 12 and set up some initial operational parameters, such specific
cardiav signals of patients, alarm condilions, specific cardiac arrhyihmias of interest and so
on. Then, when the platform is in operation, webpages 4§ specific to patients are generated
and display current conditicns of the patlent of interest {o the physician. For exampls, fora
cardiac patient, the physician is presented with the latest cardiae parametlers, an ECG
profiie, eic. The parametars displayed on the webpage are either oblained from the cardiac
monitor device or, preferably are generated by the platform using data from the cardiac
monitor device using the raw data from the cardiac monitor 14, Data elther from the other
respective monitoring devices 16-28 orderived from information from said devices is also
presenied to the physician on respective webpages 48. The physician then accasses this
information from his interface 40,

The platform 12 communicates with each physician {(as wedl as other designated
raciplents of alerts) by conventional means, such as phone, emall, SMS or MMS mesasaging
ssrvice, efe. in one embodiment, whan appropriate, hot link is imbedded in @ message from
the platform o the physician device, The physician can seiect the hot fink within the
message and the physician device is automatically directed through this link to the relevant
webpage 48.

in one embodiment, the system 10 further includes a videoconferencing module 50.
A patient or a physician can request a video conference gsession through this module 50 and
when the session is established the physician and the patient can talk to each other and
discuss various issues related to the patient's health. In addition, the physician can reguest
aiher parties, for example, a patient care taker {such as the patient’s child} or a speciatistto
join the session. The module 50 s configured to make the necessary cohhections betweesn
the patient’s tablet 14, the physiclan interface 40 and a third parly {o implement two or thres
way video conferencing even, if the third parly is not a participant of the system,

The procass for initiating and opersating the system of Fig. 1 s now describe in
conjunction with the flow chart of Figs. 2 and 3. First, in step 100, each physician registers
with the platform. As part of this process, he provides his personal infomation including

8
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address, insurance 1D codes, practice type, st In step 102, one or more monitoring
devices {including intermedigte devices) are provided fo the physician, each device having a
unique 1D that is recorded and associated with the respective physician, This information is
stored in database 42. The davices are leasad to the physician, or sold to him oulright.

instep 104, a patient visiting the physician fills out some standardized forms
praviding personal information, medical history, known iilnesses, allergies, medications, the
regimen for the medications, ste. This information is provided to the physician (or, more
properdy, his staff) either manually or electronically.

Next, in step 108, the physician reviews the patient information, examines the
patients and prescribes a treatrment {if needed) and provides the patient with ane or more
monitoring devices, dependent on the condition of the patient. For example, for a cardiac
patient, the doctor may prescribe certain drugs to be taken and provided with a tablet 28 and
a cardiac monitor 14, The cardiac monitor 14 is set up by the physician to define what
parameters are 1o be monitored. The tablet 28 is modifled by the physician by activating on
it the medicing management application 20. The patient is given instrustions and training on
how {o uge the devices. ’

it stap 108, the physician uploads the personal information of the patient, together
with information identifying the device(s) provided to the patient and the platform 12
establishes a record for each patisnt inciuding:

Physician information, emall address and contact numbers to be used;

Patient demographic information;

Specific monitor specifics estabiished by the physician, {.e., if blood pressure resulis
gt sbove 160 or below 50, the Client/Provider is to be notified

Device identification Information 1D Number, stc.

The patient obtains the prescribed medicine and takes the device(s) received from
the physician home. Once home, he activates the devices and in step 110 the devices
establish communication with the platform 10 or with tablet 28 and go through an autornated
registration process at the end of which they sre all set up and ready to record data, and the
platform 10 is ready to receive data.

The operation of the system 10 is now described for different types of devices and
patients. As a first exampie, monitoring of @ cardiac patient is described.

As described above, preferably the cardiac event monitor 14 is off the shelf patented
device. Interface to the monitor is established from the platform dirsctly or through a tablet
28.

The device 14 comes installed with operating sofiware that monitors the patient’s
heart and in one embodiment generates an alert once it detects cerlain abnormalitieg, such
as arthythmias, Such abnormalities are detected using conventional algorithms | available

9
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for example from Monebo Technologies, Inc. of Austin Texas. The typas of abnormalities
and operational parameters arg pre-determined by the physician and entered in the platfurm
10 via web page 46. The platform then alerts the monitor device 14 to download seftings
cotresponding to the parameters and used by the monitor device fo detect such
shniormalities, uniess these parameters have already been entered by the physician.

As shown in Fig. 3, the patient's cardiac signals are obtained in step 120, in step
122 the signals are analyzed. The processing of the data is fully autornated requiring no
attendant or othar human interaction. In step 124 the signals are analyzed {o determine if
they are within the normal value paramelers established by the Physician at registration. if
they are, ihe monitor 14 stores the data and no further action is necessary. {f the dala
nowever is determined to be outside the normeat parameters established by the physiclan the
montior then generates an alert in step 126 to the platform 12, The communications with the
platform 12 include an 1D of the monitor 14 5o that the platform can immediately identify the
monitor 14 and the assotiated patient since the monitor 14 is not operational unti it s
sorrectly registerad and associated with a respective patient on platform 12

in essence, during step 124 a scrubbing process is petformed during which data is
seleanad” so that data within the range described by the physician is saved but nct
presented to the physician until it is requested. Al a later date, the physician, can access
this data as discussed in more detail balow, however, initially the physician is only notified of
unusual events as defined by parameters provided with the respective devices and/or
specified by the physician. in this manner, the physician is not swamped with excessive data
descriptive of nommatl events,

During sach event, data is collected by the monitor 14 defining a thythm: strip of the
svent, and including 8 predetermined pre evant time period of about 15 seconds. . The dala
is recorded until the avent is completed or an event run time fine predetermined and sai al
the time the patient is registered. The avent data is then stored and transmitted to the
platform 12 as required.

Returning to Fig. 3, when an abnormal event is detected, an alertis sent to the
piatform 12 in step 126 togeiher with raw data destiibing the event, as well as other data
showing cardiac activity for the last hour, day, week, efc..

i step 128, the piatform 12 takes the raw data and transforms into ong or more
formats preferred by the physicians. Figs. 44-4C shows some possible graphs generated by
the platform A, For example the graph of Fig.4A shows a predetermined parameter, slich as
peak signal voltage at requiar time intervals, Fig, 4B shows hear rate at different times.
These graphs are presented on demand to the physician on a webpage 44. The physician
can select any point on either graph, and an ECG {shown in Fig. 4C) is presented
corresponding to the point selected by the physician.

10
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Returning, to Fig. 3, in stép 130 the platform 12 sends an alert o the physician
indicating that a specific abnormality has been detected in & specific patient. The alert can
bie sent orally via telephone, by email, SMS, etc. The alert could algo includa some more
information, such as a brief note of why the alertwas generated and a hot link to the website
on which the graphs 4A or48 are found.

in step 132 the physician receives the alert and he can then decide to take any action
of his own, without any input from the platform 12, Or the physician may acosss the websile
46 and oblain a custom graph in step 134 as discussed above,

As discussed abave, the platform 12 receives the raw svent data and converis info a
format that easily recognized by the physiciar, such as an ECG. In one embodiment, the
platformy generates a report including a report cover page with pafient’s demographic
information and other basic rhythm interpretive information such as heart rate, whether the
patient is in bradycardia, tachycardia, asystole andior cther abnormal events as defined by
tha algorithm used in the patient monitor device. The. platform genarates and incorporatas
other data into the report, such a5 a two dimansional graph representing the ECG. The
report is stored for future reference and can be included with the alert to the physician {slep
130).

Cardiac monifor 14 can be optionally patient activated. Should the patient desire for
whatever reason perhaps is feeling sick, decides to activate a recording, there is a bulton on
the front of the monitor for this puspose (not shownjthat beging the same process used for
recording and relaying the data fo the manitoring platform which can handie this event in the
same manner as an aytomated event. The difference is that in this lafter cass, the platform
receiving the event data can indicate on the report that a particular event was a patient-
activated rather than an automatically detected event.

All the data collected by the cardiac monitor 14 is transmitted 1o the piatform 12
either directly from monitor 14 or by the physician when the cardiac monitor 14 is returned fo
the physician,

With the excaption noted above, the patient monitor device is designed to require
httle patient interaction once installed. it is fully automatic from thenon. The only instructions

the patient needs is to:

1 Properly remave and apply the ECG adhesive electrodes as neaded
1. Disconnest and reconnect the leads

3. Attach and remove the device for showering elc.

4. Frovide famiffarization with the display and its controls

5 Provide instructions for ICONs on the display, such as:

s loose lead wire

11
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= Low batlery, though the battery is designed to jast up to 30 days

&.

And finally the patlent is provided a user brochuwre/bookdet and'a
contact nuraber at the provider office shouid they develop problems or have

guestions.

The process described ahove is simifar o the processes used o obiain other data
through the respective monitoring devices. As discussed above, praferably the monitoring
devices have the capability 1o cormmunicate with the platform 12 either directly or through the
intermediate device 28, Of course, appropriate parameters are set for each of the devices f
a monitoring device doss not have this capability then the intermediate device 28 is
configured 1o alfow & user {0 enter datg from the device manually through an appropriate
user interface. Typically, unlike the cardiac monitor 14, the other devites do not analyze the
data for abnormal events, but merely upload the data to the platform 12, eitheras sconas a
measurement is obtained, or at regular infervals. The analysis, data scrubbing, and alert
generation are all performed by the platform 12,

As previously mentioned, some of the monitoning devices are implemented as
applications on tablet 28. One such device is the medicine managament device 20. As the
patient signs up with the platform, he is asked to identify all the medicines he is taking, the
dosage and the frequency. This data becomes part of the patient’s profile. The patient can
identify a drug by hams or a standard NDL number. In a preferred embodiment, when the
patient identifizs one of his medicines, the platform retrieves a picture of the medicine, be it a
tablet or & fiquid in a botlle, and the picture is shown to the patlient. The patient then has fo
confirm that the picture shows his medicine. If i does not, then the patient has to re-enter the

name or code for ks medicine.

Alternatively, the physician or the drug siore provides the name and regimen for a

medicine i the platform 12.

importantly, the database 42 includes a cross-referenced listing of known medicine
and adverse reactions to medicines when patients have cerlain conditfons or when different
medicines are taken together. For example, the fisting may show thal a patient with diabetes
should not take certain medicing. As sach medicing is entered inte the profile of a patient,
the platform 12 checks it against the listing. If a conflict is detected, either because of &
gondition of the patient or bacause of possible adverse reaction when one medicine is taken
with another, the platform 12 alerts the physician. In one embodiment, the listing is found at
a remote iocatlion, and the platform contacts the remote location {o detect get access fo the

listing and detect conflicts.

12
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ity addition, medicine management device 20 also monitors whether the patient is
taking his medicine in accordance with the stored regimen. (A version of this aspect of the
invention is also described in co-pending US application 8,N.13/075,712} As shown in Fig. 5,
this process may be implerentad as follows. in step 150 the platform 12 determines that a
patient should have taken & medicine at a certain time and & certain date and therefore
within 2 shor time thereafter, the platiorm contacts the patisnt. For the purposes of this
discussion, this communication 15 dasoribed as baing implamented by using standard
telephonas. Obviously other communication means such as emails maybe used as well,

in step 152 the platform 12 makes a call to the patient. in step 154 a determination
is made a5 1o whether the call was answerad or not. If not, then the call is repeaied several
minutes fater. If the call is answered, in step 156 a test is'made 1o delermine if ah answering
machine picked up the call. If yes, then a message is left to the patient that it is time (o teke
his madicine {step 158) and the call is repeated al a later lime, If @ person answers in slep
156 then in step 180 tha patient has taken his medicine or notl. f the palient reports that he
has taken the medicing, then in step 182 a record is made of this event. It one embodiment,
i the commurication is taking place using email or other similar means, the patient can be
assisted by transmitting to him a picture of the medicine that he is scheduled to take.,

if he has taken the medicine, a record is made in step 162. If he has not taken the
medicine he is asked in step 184 if he needs fime but will take the medicine soon. If he
agrees, then a record is madsa. If he does not indicats that he is going 1o take his medicine
then in the next step 168, he is asked if he nseds halp. If not, a record is made in step 170
and another call is made o him later. If he says that he needs help then in step 172 the
physiciar {or other care taker) is contacted and informed that the patient nesds help with

medicine.

in step 150 if the patient profile shows that the platform was unabile to reach the
patient within a predetermined time, an alarm is generated in step 174 and the physician and
any other care taker are so nofified. in an alternate embodiment, the patient provides
several alternate phone numbers and alf of thern are contacted in sequence before raising

an alanm.

in one embodiment, the patient elther hias his own smart device, such as smart
shone, a tablet, etc,, or is provided with a tablet and is more in control of what is going on.
For this patient, once a regimen, for example for drug intake, is established, the tablef (or
other patient device) receives a schedule corresponding to this regimen from the platiorm.
The tablet then generates audio andior visual reminders to the patient at appropriate times,
for example, 30 minutes before a drug needs fo be , 15 minutes before, ete. The patient is

13
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then expected o take the drug st the time and in the manner insiruclad and o sither (a}
confirm that he bas taken the medicing on Ks device; (b} indicate that he has not taken the
medicine; (¢} enter some other information indicaling he needs more fime, or some other
reason why he cannot take the madicine.

The platform 12 in this case does not send reminders intiaily {o the patient, but
instead sometimes after the drug was scheduled to be taken contacts the taplet
automatically and queries the tablet as {0 whether the patient was properly reminded about
the drug and whether the patient has respondad o the reminder. If the patient has
respanded, the platform 12 records the response, and {akes other action, if nevessary. i the
platform cannot get in touch with the tablet, or the tablet indicates that the patient has not
responded {o the reminders, then the platforrn attempts to contact the patient directly and get
a response as described above. The platform 12 first calls the cell phone of the patient, the
patignt's home, the patient’ care taker in that order. The response oblained is recorded, f
no response is recaived consistently the physician and other designated personnef may ba

notified.

i should be understood tivat somewhat similar processes may be used for sensing
other events as well, such as taking a blood pressure reading, measuring weight, sugar
level, EKG measurements, aic.

As discussad above, 1t is contemplated that one of the devices that can be provided
to the patient is an ATCH sensor used to canfir o calibrate conventional sugar level
measurements, Alternatively, under the dirsction of the platform 12, a kit is malled to the
patients at regular intervals {(e.g., every 3 months} for measuring this parameter. The patient
returns the kit with a blood sample {o a 1ab. The jab makes the measurement and sends o
the platform 12 for handling just like all the other measurgmenis.

in one embodiment, the patient and physician designate several people for each type
of alarm and the platform is configured to notify the respective peopie as designated.
Preferably, if one of the designated people answers, it is assumed that he-will handle the
matter and thersfore the ramaining people on the list do not gat a notification and the
platform 12 resumes its normal operation. in another embodiment, the platiorm 12 sends &
message 1o all the dasignated people listed for & particular patient so that alf of them are
awares thal an event relfated to a particular patient has occurred. Rapending on the desires
of the physician and the severity of the event, in some instances one of the "people”
receiving a nolification may be a first responding entity such as an emergency team.

4
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This same process s used for other monitoring devices as well where the monitoring
devices need an action to be performead by the patient, such as the scale, the oxygenation

leval monitor device, the glucose level monitor, elc.

Other monitoring devices that could be incorporated as applications into the tablet,
will operate in a similar way, For example, the tablet 28 may include an application for pain
managemeant. This application presents a human figure {optionally including a front and
hack side) to the patient. The patient is then prompted o select cerlain body parts either on
touch screen ot using & listing and indicate the relative pain level he feels in that particular
body part. The responses are recorded and some predeterminad rules are checked fo
determine whether an alanm condition should be declared, For example, the physiciah may
require an alarm if a patient feels pain at the lavel of 3.0 {oul of 4) in both ankles but no

alarm is generated.

Other monitoring devices that are implemenied on tabiet inciude a mood monitor that
prompts the client at regular interval to indicats what his mood was. Yelanother device is a
Parkinson menitor that prompts the patient to indicate the amount of trembling of his hand,

elc.

Becatise of this commanality of processes for different modules of the system, the

patient can leam how fo use each one easlly after he has received some basic training.

in one embodiment, the various applications are stored in the device 28 and are
activated as needed by the physiclan remotely, In another embodirnent, an application is
downloadad to the tahlet in response to & requsst by the physiclan.

The monitoring patform creates a patient record for every encounter and all health
data coliected through its monitoring devices is entered into this record. This electronic
record is stored in the database 42 and can be accessed by physicians, provider networks
and other health care professional when necessary for the purpose of providing a patient
with continuous care if he changes physicians, moves, ete. The platform makes use of
approved methods and processes 1o provide acceptable security levels {as described in
more detall below), access to restrictions software, firewalls etc., and through sound
managenent processes the issuing of access user names and passwords that meet Health
information Partability Accountability Act{HIPAA } compliance.

The physician normally accesses the platform 12 through web site 48 by providing
is user name and password. Onocs he is signad, he can see various lems, such asan
inventory of monitoring devices he has in stock; as well as a list of his patients, Once he
access the record for one of his patients, the patient’s file window is opened and the
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physician can now access all stored date for the patient in database 42 through a menu
salled a "dashboard.” i this menu, the physician has varfaus options io choose from, such
as creating reports, graphs and downlpading these reports and graphs such as the ones
shown in Figs. 44, 4B, 4C. He can conduct review/analysis of alf the data fo look at patterns
and frends, f.e., the physician can be provided a chart or list of results that include number of
atiernpis to contact falfures, how many times on average it took for this patient, the number
of imes patient failed o lake his medications, the number of times the physician or alternate
zontacis office had to be contacted. (Rome of the information, inciuding for example the
information related fo the medicine is obiained from other devices associated with the
patient}. Thus the platform 12 provides a valuable means of display and printing off value
mined data. The graphs can show the average number of falled or completed attempts al
contacting the patients. 1t can provide information graphs on number of yes or no answers
received by patient and how many times the alternate andfor physician had (o be contacted
for problems. This is valuable in demonstrating efficacy of the monitoring prograrm in many
ways, thus providing further documentation trail for use in any future Medicare/Medicaid
reimbursement issues.

In ene embodiment, the primary physician can sign on'to his acoount using ane of his
devices and can select a so-called EZ Reader mode. In this mode, the piatform maintains a
record of when was the jast time the physician has signed in 1o the system in this mode and
what was the last patient event that he has reviewsd. The system then presents recordings
from the patients of the physician, one at a time, in chronological sequence. For example, if
the physician is a cargiologist, he is presenied with EKG's as they have been received from
the different patients, one at s tima. Prefarably a portion of the EKG Is automatically
selected {&.¢.. & 60 second clip} and compressed so that i can be easily viewed by the
physician. As the physician is presented with compressed clip, he is given the cholce of
aceepting the olip, in which case the clip Is stored with, and becomes part of the record for
the patient, or archiving the clip, in which case the olip is stored and available for later review
but is not made of the regular record for the patient. This latter cholce may be selecled, for
example, if the physician decides that a particular clip was irregular or inacourate. If a olip
shows & dangerous sondition, the physician gan access the patient record and take
immediate action.

Hear rate monitoring may be tallored for general or very specific patients. Foy
example, the hear rate monitor may be used as part of a fetal monitoring system for high
risk pragnancies. A separale sensor may also be used for 1his lafter group to monitor
premature contractions,

The patient monitoring platform protects patient information through a system of
fevels of accassibility by means of sound protective software and systems. A client/provider
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may have a naed to share some data with other providers {0 mest continuity of care for their
pafients. The platform has the capability of allowing limited security levels of access (o its
clients that meets this need without compromtising patient information security, as follows,

Lavel 5 is reserved for the corporate entity operafing the platformy and is assigned
only to individuals with absolule need capabiliies to access and manipulate collected
patient health data and programming in all areas of control.

L.evel 4 is designated {o a platform colient, typically a physiclan who may possessa
provider network and wishes 1o provide each of its health care providers in a specific region
andfor iccation such as in the sase of local or regional managed care networks {o access i
patient information stored within the system.

Lavel 3 is designated for physician with several patients. This level permits read /
write confrols for the operation of the patient monitoring devicas,

Level 2 1s designated for the physician office personnel. Dala from the respective
patients is available as read only data.

Level 1 is & read only mode for a specific patient to be shared with another provider,

When a physician accesses a patient profile from a dashboard, he is also presented
with & QR-code.. He caiy caplure this QR cade with a portable device such as a sman
phong, a {ablet or othar simifar device using an application such as SCANLIFE. Once
decrypted by the portable device, the QR code causes predetermined palient specific
information to be downloaded o the physician’s device such as the patient's latest vital signs
{e.g., weight, biood pressure heart rate, medications he is taking, compliance or non-

gempliance with his medicine regimen, elc;

Similar information may also be shared by the physician with ancther physician by
sending a token from the dashboard. The token be imbedded in an email that provides
instructions for its used. Cnoe the foken is received, the second physician will have acoess
to the profile of a specific patient. The access is preferably limited several ways. ltmay be
Read Only so that the second physician cannot alter the patient profile. The token may
expire in & number of days. In one embodiment, the primary physician is given the choive of
issuing @ token that expires anywhere fram one to 15 days. Finally, the token may imit how
many times the patient profile san be accessed by the second physician (e.g., seven limes}.

in one embodiment, 8 patient can access the platform, and receive limited rights to
obtain & designated part of his record, such as vital statistics, immediate past history, lalest
parameters, etc. importantly, the patient does not have the rights to modify or any
information on his record. Mowever, now that he has this information iy his tablet, he can go
to another doctor or hospial for regular or emergency care, and provide a lot of information

required for his treatment from his tablel.
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Cine feature provided on the website {0 a physician is inventory control. While this
funiclion may be implemented by soflware on platform 12, it is represented in Fig. 1 by
discrede inventory module 48. This module may be used to keep track of devices and other
materiale provided to the physician {&.g.. the number of devices provided to the physinian,
the number of devices idls, the number of devices currently in use, efc.) or can be expanded
fo the physician's patients, in which case some of the functions of the tablet 28 are also
coupled fo inventory control. For example, inventory moduie 48 can receive a notification
every time a specific patisnt receives a medicing or some other supplies and every time an
avent takes place that affects that medicine or other supply. Then, each ime an event is
reported to the platform 12 that Is associated with a patient and his supplies, the inventory
module makes an appropriate entry. The inventory moduls then determinas at regular
intervals whether cerlain medicines and supplies have been aimost used up and a reminder
is then sent by the platform 12 {o the patisnt that he may need o order the same.

in some instances, a more complex process is implemented for inventory control,
that invoives a determination as fo whether s supply needs to be replaced or not. For
example, patients suffering from sleep apnea are provided with a mask that needs to be
replaced al regular intervals. Therafore, afier a predelermined period of time, based on
information fram the inventory module 48 & message is sentio the patient with a picture of &
used filter that is in need of replacement and the patient is then asked to compare his mask
to the pictured mask. The patient can then indicate whether his roask looks like the used
mask from the picture or not. This process not only facifitates the patient's decision as to
whether he should replace the mask or not but also prevents fraudulent transactions.

The tablet 28 being provided to patients may be based on a well known platform,
including Microsoft, Android or Apple. Normally it is configured so that it provides access to
a limited number functions defined by the physician before the tablet is turned over fo the
patient. These functions are primarily refated {o the patient condition(s) being monitored.
However, if the tablet is capable of i, i can perform ather, somewhat auxiliary functions as
well. The following is at least a partial fisting of the furictions potentially available on the
tablet. At least some of these functions are implemented using applications instalied on the
table

1. Diabetic Glucose Moniloring
Blood Pressure Monftoring
Pulse Oxygen Saturation
Medication Management
Weight Monitoring

PTINR Testing

I
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7. Cardiclogy
8. Blesn Apnea
9. Pain management

10, Physical conditions related lo Parkinson and other diseases
1. Psychalogical monitoring
12, Pregnancy manitoring
13. AudiofVisual conferencing via Cellular technology
14, Wi Fi Internst Access
15. Telephone Use Capability
18, Emergency (811) on bulton louch launches automatic dialing {0

emergensy services and other contactis chosen by the patient at registration, i.e.,

such as theilr spouse, son of daughter and of course their patient physician,

17. Abifity to tis in patient managed care network access by patient
information assistance and other matters such as biliing ste.
18. & programihat allows for downloading of teaching material beneficial

{0 patient's health education as well as specific visual instructions on how to use

specific monitoring devices provided to the patient.

The present invention provides several improvements over prior arf systems, such as
the elimination of the need for a technician monitoring and handling, which decreases cost,
reduces the time required to analyze the data, fransmit itto the physician (preferably after
serubbing) and altow abnormal avent data {o be interpreted by the patient’s physician.
Moregver, the data i ransmitted to the physician as fast as possible and the sooner the
physician receives dala the faster he can acton it In this manner the sysiem insures that
the patient's condition is reviewsd by and acted on by his physician as fast as possible with
no intermediate parties involved.

Obvicusly numerous modifications can be made to this invention without departing

from its scope as defined In the appended claims.
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{olaim:

1. A patient monitoring system for monitoring various parameters associated with the
health of the patients, each patient being associated with ong or more monitors measuring
the parameters of interest for that patient and each patient baing under the supervision of a
primary physician, said system comprising:

a platiorm automatically communicating with all the monitars of all the patients at
reguiar intervals 1o receivs information Indicative of said parameters, sald platform being
configured to analvze said information, determine If said parameters meet a predetermined
critaria set by the respective primary physician of the respective patient, and selactively
generaie an alert based on said analysis; and

a physician interface selectively accessed by physicians to obtain information about
thair pafients,

2. The system of claim 1 whereln at least some patients are further associated with
an intfermadiate device, said intermediate device selectively communicating with manitaring
devices associated with the respective patients, said platform being sonfigured {o receive
information twough sald intermediate device.

3. The system of claim 2 wherein said intermediate device is a tablet.

4. The system of claim 2 whergin said platform is configured to generate a regimen
for each patient for oblaining said parameters or take medicine, said platform being further
adapted to contact said patients to determine if said patients have complied with said
regimen, and to generate alerts to the physicians if there is lack of compliance by some
patients.

5. The system of claim 4 wherein seid platform s configured to send guerigs to said
intermadiate device to determing compliance,

8. The system of claim 1 wherein said platform is further coupled to a website and is
configured to send alens to said physicians, said alerts including imbedded links to said
website for accessing patient information.

7. The system of clalm 1 whersin said physician interface is adapled to provide
patient parameters oblained from a plarality of said patients in sequence when requested hy
a physician associated with said patients, said palient parameters being presented in
ghyronologicat order.

8. The system of claim 7 wherein said parameters include EKGs.

8. The system of claim 8 wherain said EXGs are presented as a compressed
graphic display.

10, A patient monitoring systen: for monitoring various parameters assoclated with
the hasith of the patients comprising:

20
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a pluralify of monitoring devices configured o monilor & parameter indicative of a
patient's bislogical or psychological function or a drug intake by the patient, sach patient
being assaciated with one or more maniforing devices, each patient-being under the
supervision of a primary physician, each monitoring device receiving a respective monitoring
input indicative of the respective parameter and selectively gengrating an output based on
said inpuf;

a platform automatically communicsting with all the monitoring devices of all the
patients to receive said ihputs indicative of said parameters, said plationn being configured
10 analyze said information, determine ¥f s8id parameters meet a predetermingd criteria sei
by the respective primary physician of the respecfive patient, and selectively generate an
alert based on said analysis; and

a physician interface selectively actessed by physicians to oblein information abowt
their patients,

11, The systam of claim 10 further comprising intermediate devices associated with
some of said patient and recsiving an intermediate nput from the respeclive patient or from
one of said moniforing devices.

12. The system of olaim 11 wherein said platform is configured 1o query said
iermediate device o obtain infarmation aboul the patient.

13, The system of claim 10 wherein sald platform is configured to present o each
physician information about the patients being handied by the respective physician on a
webpage.

14. The system of claim 10 further comprising a database conlaining information
about interactions between different drugs prescribed to patienis, wherelt said platformis
configured to recaive drug prescriptions for a patient and to check with said database to
determine for each new drug whather said new drug will interact with another drug

prescribed for that patient,
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