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AWHY PATIENTARBDEVICIDATAAREESSENTIAIO THESUCCESSF
CLINICADECISIOISUPPORSYSTEMECDSS)

AHOW CLINICAWORKFLOWS IMPROVETHROUGHPATIENTCAREDEVICE
INTEROPERABILITY

AWHY THECHANGINGACEOECARDELIVERRECOGNIZESIEESSENTIAL
VALUBOFPCDI
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A IN THELASTLO YEARSWEHAVESEEN
o ITIMPROVRUTOMATION: WORKFLOWMONGPATIENT,$ROVIDERS® PAYERS

o IMPROVEMENTN ACCURAGYFDATACOLLECTEDSUSEN REDUCINGRRORS
ANDEVIDENCEHATBYEXPANDING SUSESOMEOFFSEISGAINEDAGAINSTHE
RISINGCOST®FHEALTHCARE

© AN EVOLUTIORFINTEROPERABILETANDARDBO SUPPORAULLY-UNCTIONING
EMRSACROSSHEHEALTHCARBNTERPRISE

® THEPROMISEHATIT CANTAPINTOTHEPOTENTIADFPREVENTATIWEEDICINE
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CONSULTING
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A IN THELASTS YEARSWEHAVESEEN
0© THEUSEOFREMOTEONSULTATIGEXPANDINGELEHEALTHERVICES

O EXPANDIN®SE®FITIN SUPPORDFMODALITIESUCHASUS, CT, MR, YARD
PETTOSUPPORBEDSIDELINICADECISIONMAKINGWITHBREASTUNG PROSTATE
BONEANDMANYOTHERMALIGNANCIES

0 EXTENSIVEBSEOFELECTRONRRESCRIPTIONSDMEDICATIORECONCILIATION

© HECTRONIGUIDELINESNDEVIDENGBASETREATMENUSINGTHELATESDATA
AVAILABLEROMCLINICABTUDIES
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A IN THELAST2 YEARSWEHAVESEEN

© ADVANCEMN I T SECURITXNDRELIABILITBNABLINREMOTIROBOTISURGERIES
ANDREMOTHENTERVENTIONMS THEPOINTOFCARE

© MORBDIRECTEBOCU®NPATIENANDBIOMEDICAREVICBHATAINTEGRATION
WITHINTHEHOSPITAENVIRONMENASAN ACCEPTEANDEVENEXPECTED
STANDARBRACTICE

© MOREACCEPTAN@RIDUSEOFCOMPUTERIZERACTITIONERDERENTRY
TECHNOLOGIESDOTHERCLINICADECISIONMAKINGMETHODOLOGIESASSISIN
GUIDINGGTANDARDSFCARE

© AN INCREASINPEDIGREBFTECHNOLOGICBTANDARDRELATEDO
INTEROPERABILIN®OTJUSTAT THEDEVICEEVEBUTTHROUGHOUIHE
HEALTHCAHRENTERPRISE
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A WHATWILLWESEENH X P XEAR® /

DO-IT-YOURSEIBGENOMEKITS
FROMTHELOCAIDRUGSTOR®R
<$10?

TUMORBOARDSSTAFFEXFROM

ICUPATIENTBIANAGEFROM
CLINICIANSANYWHERE

’ i
PATIENTCAREDEVICESHATCOMMUNICATE

GHEMOTHERAKATHOME?
AROUNDODHEGLOBPR WITHONEANOTHEROSUPPORREALTIME
DECISIONIAKING
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A EVOLUTIONFROMEPISODIGO CONTINUOUSONITORING
PROMOTE®MOREHOLISTI®IEW
0 TRENDBECOME/ISIBLEVER ONGTERM

o EXPOSURBFINDIVIDUALLYNINTERESTINEYENT,SONCE
INTEGRATEBROMOTEARLIERETECTIOBFUNDERLYINEROBLEMS

A PATIENTCAREDEVICEDATAAREKEYTOCONTINUOUS
TRENDING

© FROMICUFLOWSHEETBSOPHR EVIDENCEXISTSODEMONSTRATE
BENEFITS

o AKEYENABLEROTHEOVERALPROCESSFCLINICADECISION
MAKING

Source: Robettitar®  a¢+A G f {A3ya Al . NBFROIFIYRY wSY23GS | S| f (itK20882Radesi®@ NRA y 3 ¢ NI y
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MEANINGEULUSE

[ Health | Care Goals 20117 Objectives 20117 Measures 2013 Objectives 2013 Measures | 2015 Objectives 2015
Outcom Goal is to electronically capture in coded Goal is to electronically capture in coded Goal is to Measures
es format and to report health information and fo format and to report health information and to achieve and
Policy use that information to track key clinical use that information to track key clinical improve
Priority conditions conditions performance
and support
care processes
and on key
health system
outcomes
Eligible Providers Hospitals Eligible Providers Hosgpitals
Improve |+ Provide * Use CPOE for all + 10% of all orders * Report quality * Use CPOE for all Use CPOE for all + Additional +  Achieve Clinical
quality, access fo orders” (any type) directly measures to orders order types quality reports minimal outcome
safety, comprehe entered by CMS including: using HIT- levels of measures
efficienc nsive authorizing provider o % diabetics *  Use evidence- Use evidence- enabled NQF- performance (TBD)
y, and patient {e.g., MD, DO, RN, with Ale based order sats based order sets endorsed on quality, [OF, 1P]
reduce health P4, NP} through under control quality zafety, and
health data for CPCE" [EF] Record clinical measures [EP, efficiency Efficiency
dispariti patient's o % documentation in 1P] measures measures
es health hypertensive EHR (TBD)
care team patients with » % of all orders * Implement [CP, IP]
* Implement drug- + Implement drug- BF under Generate and entered by clinical
+  lse drug, drug-allergy, drug, drug-allergy, control [EP] transmit permissible | physicians decision Safety
evidence- drug-formulary drug-formulary o % of patients discharge through CPOE support for measures
based checks checks with LDL prescriptions [EP, IP] national high (TBD)
order sets under control electronically priority [OP, IF]
and +  Maintain an up-to- *  Maintain an up-to- [EF] e * Potentially conditions
CPOE date problem list of date problem list of o % of » Manage chronic Manage chronic preventable
current and active current and active smokers conditions using conditions using Emergency +  Medical
*  Apply diagnoses based on diagnoses based on offered patient lists and patient lists and Department device inter-
clinical ICD-9 or SNOMED ICD-9 or SMOMED smoking decision support decision support Visite and operability
decision cessation Hospitalizations
support at Generate and counseling *  Provide clinical Provide clinical [1F]
the point transmit permissible [EP, IF] decision support at decision support at
of care prescriptions \, the point of care the point of care * Inappropriate
A S
\

" The HIT Policy Committee recom
gsing the 2011 Measures.” The pa

ZPOE requires computer-based ent
* Race and ethnicity codes should follow

4/28/2010

nds that incentives be paid according to an “adoption year” timeframe rather than a calendar year fi
rate and phaseout of payments would follow the calendar dates in the statute, but qualifying
providers of orders (medication, laboratory, procedure, diagnostic imaging. immunization,
eral guidelines (see Census Bursau)

Apply CDS at

PoC

Manage chronic conditions
dza A Yy IAXRSOA &

Provide CDS &oC

frame. Under this scenario, qualifying for the first-year,
incentives would use the "adoption-year” approach.
rral} but electronic interfaces to receiving entities are

required in 2011

MedicaLfvige N o

Interoperability
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AwWSTFSNE (2 aXlFyé O02YLJziSNI LIN]
KSFf 0KOFNBS LINRPFSaarzylta Yl
present stakeholders with actionable, timely knowledge to
SYKFEyOS [jdzr ¢t Ade 2F OF NBXE

ALY Of dzZRSa GKS TF2ft26Ry 3 T2 N,
o Guidelines
o Rules
o CDS intervention (e.g.: alerts, reminders, order sets)

o Knowledge management tools

1SourceShortliffex  &¢. A2YSRAOFE LY F2NNIFGAOAY /[ 2YLIzGSNI ! LILX AOF GA2ya Ay Meda HageK /
700.

2Source: AHRQ National Resource Center forlithfeE 5+ a02 ¢/ KFff Sy38a FyR . I NNASNA G2 /fAYyAOLf
O9ELISNASYOSR Ay GKS 1'3Sy0e F2NJ I SItftGKOFNSE wSaSINOK FyR vdzZtAGe /5{ 5

3/31/2010 Avoiding the Accidental Architectur€opyright ©2010 Capsule Technologies 10



CaAN WIDESRREABEMOTEMONITORINGUT sm
CHRONICCARECOSTBY ~$200B ?

nuvon

G{l dAy3a I NHST ¢
G2 o0SOGUSNI YIFyYyIl 3¢
because widespread

Congestive Heafailure  $102.5B AYLX SYSyatdAizy )
vital signs can be transmitted

(CHF) :
to a caregiver or data center
Diabetes $54.4B in reaktime and trigger
T $24.1B instant alerts when readings
. ' change in a medically
Pulmonary Disease (COPI RATTSNBYG 61 & dé
ChronicSkin Ulcers $16B --RobertLitan, Page 2

Patients with chronic illness account for ~80% of Increast
Medicare costs

-Lisa Remington, 2009egaTrend$redictions and Forecasts Across the Healthcare Delivery System (Jan/Feb 2008)

; I News . . . L
} Tim Rowan reporting on AT&T Study, and conducted by Brookings Institution

Botter Hedlth Care <A . economist Robertitan Study presented by Better Health Care Together
\\ Together Sl Coalition.
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AIDEDBY PCDI .-

Condition Parameters Typically Benefit
Measured

CongestivaHeart Failure Regular measurement of Regular measurement &
(CHF) and Coronary Artery weight, blood pressure, evaluation providesolistic
Disease (CAD) pulse, blood oxygenation, view of dangerous trends,
Holter monitors including weight gain due
to fluid retention

_______________________________________________________________________________________________________________________________________________________________________________________
4/28/2010 Patient Care Device Interoperability Enabling Clinical Decision Maklogyright © 2010 Nuvon 12



CHRONIDISEASERYVHOSHVIANAGEMENTS Sa“‘“—an.,sa
AIDEDBYPCDI

CongestiveHeart Failure Regular measurement of Regular measurement &

(CHF) and Coronary Artery weight, blood pressure, evaluation providesolistic
Disease (CAD) pulse, blood oxygenation, view of dangerous trends,
Holter monitors including weight gain due
to fluid retention
Chronic Obstructive Decreasedung function, Regular trending and
Pulmonary Disease (COPL principally due to evaluationby home health

bronchitis, emphysema.  nursing can enable
Regular measurement of intervention prior to
forced expiratory volume in exacerbations

one second (FEV1) and vit (hospitalizations)
capacity (FVC)

S
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AIDEDBY PCDI .-

Condition Parameters Typically Benefit
Measured

Diabetes Mellitus Blood sugar measurement Regular measurement &
and management, along evaluation providesolistic
with secondary calculation: view of dangerous trends i
such as Alc, weight, blood glucose levels, weight gain
pressure

_______________________________________________________________________________________________________________________________________________________________________________________
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CHRONIDISEASERYVHOSHVIANAGEMENTS sa““‘Lntanosa
AIDEDBYPCDI

Diabetes Mellitus Blood sugar measurement Regular measurement &
and management, along evaluation providesolistic
with secondary calculation: view of dangerous trends i
such as Alc, weight, blood glucose levels, weight gain

pressure
Skin & Pressure Ulcers Remote video, blood Remote evaluation

pressure, weight, wound mitigates need for patient

photography to make uncomfortable

trips to offices and allows
for more regular
assessment and, if
necessary, intervention

S
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SEPSIAND RELATIONSHTO HEARTRATE Sa““““m Rosa
VARIABILITYHRY)

A SEPSISV/ ACUTEDRGANDYSFUNCTION
LEADINGCAUSEFDEATHN NON-CORONARY
|CU;ACCOUNTINBORMORETHAN750,000 SA node
DIAGNOSEBASESN USANNUALLY2:3

A  SEPSISNDUCERGANDYSFUNCTIODNUJETO
SEVERAROURCESNCLUDIN@GNDUCED
HYPOTENSIONNDDIFFUSENTRAVASCULAR
COAGULATION

A HRV GVERNEDHROUGISYMPATHET
PARASYMPATHE BRANCHESFAUTONOMIC
NERVOUSYSTEM

A REGULATIORFBEAFTO-BEATFREQUENGS
ACCOMPLISHHROUGIPRIMARY X/
PACEMAKERSINOATRIANODE Purkinje fibers

A O_||\||CA|_STUD|EEAVESHOWNIQELATK:)NSH”DS http://biology.about.com/library/organs/heart/blsinoatrialnode.htm
BETWEERHANGE®N HRVASHERALDING

ONSEDFSEPSIBLOOBORNENFECTIONS!
ADULTS

nuvon

1 MedScapédloday;?http://www.procalcitonin.com/default.aspx?tree=_2_0&key=introl ;
Shttp://lwww.survivingsepsis.org/Pages/default.aspx

“Saift KYF R SéG | &3 td /N yYicAIySded dz&B FaNdzf WA §S I NRA I 60 Af A 0 PLOSONE, Augusth &
2009 | Volume 4 | Issue 8
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HRVIN CONTINUOUSLMONITOREBADULES . -
(AHMADETAL)

A 24 HOURHOLTERMONITOROFPATIENTSNDERGOINBONEMARROW
TRANSPLANT8MT),

0 HIGHRISKGROURFPATIENT®WINGTO HIGHRISKOFINFECTIOKB0%) &
MORTALIT{%)

0 STARTL DAYPRIOR'OBMT,CONTINUINGHROUGIRECOVERYRWITHDRAWAL
o HOLTERVIONITORINGZYMEDDIGITRACKPLUS

A MONITORERR NTERVALOFNORMALSINURHYTHMNSR)BEATS
RR Interval

™ ors
: Complex

PR QRS 5T PR QRS 5T
Intervyal Interyal Interyal Intervyal Interyal Interval

0T Interval 0T Interval
Saiff KYI' R S If &3 -td /N2 ywiEAySd¥d dzB I aNdzf WA 0SS +F NAI 0Af A(PLS Y I f 873
ONE, August 2009 | Volume 4 | Issue 8
-
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A Baseline HRV as mean variability for first 24H

A Onset of sepsis: systemic inflammatory response syndrome
(SIRS) w/ clinically suspected infection requiring treatment

A 17 patients of 21 Completed Study.
o 14 patients developed sepsis, requiring antibiotic therapy

o 12 of 14 infected patients (86%) showed 25% drop in HRV 35 lawg's (
prior to sepsis onset

o Infected population showed drop in HRV from220 hours
o No significant drop represented in nanfected population

A Promising: onset correlation determination made using
simple measurements typically available w/o expensive lab
tests
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MANAGEMENDF SPONTANEOUBREATHING ~ sranfL
TRIALIN POSTURGICACABG ATIENTS

Mandatory Spontaneous

=
N

w
~

N
7

HR (/min) Tc(C) CO (I/min) fg(br/min)

Nitroprusside
(u/kg/min)
o
(631

1 2 3 4 X _ )
Time, in hours

REALTIME QLINICAIDECISIONBUPPORTBYSTEMRKREQUIREIGHFIDELITDATA
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CONSULTING

(ZALESKI)
nuvon
Vital Capacity, Vc > 10mL/kg 45 f R
Positive EndExpiratory 5cm H20 40
Pressure, PEEP . °
Negative Inspiratory Force, NIF -20 cm H20 = .
Inspired Oxygen Fraction, FiO2 <0.6
Spontaneous Tidal Volume, Vt > 5 mL/kg
Spontaneous Respirations 8 <fR< 30
Blood Alkalinity/Acidity 7.32<pH<7.48
Partial Pressure of Oxygen, PO2 > 80 mmHg
Partial Pressure of Carbon 30 mmHg < PCO2 < 50 mmHg
DiOXide’ PCO2 0:00:00 2:24:00 4:48:00 7:12:00 9:36:00 12:00:00
Normal Body Temperature, ~37C
Tcore
Ventilation Mode CPAP

I —————————————————————————
20
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SIGNIFICANCE: WHEN TO EXTUBATE sama“‘%o‘éi
(ZALESKY)

nuvon
FiO2 (%)
Vital Capacity, Vc > 10mL/kg 120
Positive EndExpiratory 5cm H20 \
Pressure, PEEP 100 qm-em= \\
Negative Inspiratory Force, NIF -20 cm H20 80 | e
Inspired Oxygen Fraction, FiO2 <0.6
60 o
Spontaneous Tidal Volume, Vit > 5 mL/kg \
40 o—
Spontaneous Respirations 8 <fR< 30 C—
Blood Alkalinity/Acidity 7.32 <pH <7.48 20
Partial Pressure of Oxygen, PO2 > 80 mmHg 0

0:00:00 2:24:00 4:48:00 7:12:00 9:36:00 12:00:00
Partial Pressure of Carbon 30 mmHg < PCO2 < 50 mmHg

Dioxide, PCO2
Normal Body Temperature, ~37C
Tcore
Ventilation Mode CPAP

_______________________________________________________________________________________________________________________________________________________________________________________
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Key Study-Findings santRosa
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A Multi-parameter trending suggests earlier attempts at
weaning to be successful
o Readiness to wean possible to determine upwards of 30 minutes in
advance in many fadtack patients
A Data available from basic physiologic, ventilator
management are essential to process

o Notifications to respiratory therapy, nursing key to managing efficient
workflow

o Enable compliance monitoring of data collected relative to approved
guidelines

W2KyYy %IFfSalAs dGaz2RStAYy3a {LRyldlyS2dzza aAydziS +£2€dzyYS Ay |/
{a+x GNIX2SOUG2NER AY LIRAG2LISNI GAGS 6SIyAyaIdé L999 9a.{ b2
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CROSENTERPRISBEONNECTINV IS ESSENTIAL sa“‘“*‘manosa
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A ARCHITECTURESATPROVIDRCCESBROMBEDSIDEOPROVIDER
ANYWHERE
O SPONTANEOBREATHINGRIALSHOLTERMONITORING
0 (GLUCOSBLOOIPRESSURBZSAT

A ACHIEVINGRUSTERELIABLERAVAILABLEONNECTIVITSNECESSARYRST
STEMOENSURBEAMLESSCCESS
© ATHOME ALLDEPARTMENT®ARDS
O ASSISTHDVINGANDLONGTERMNURSINE&NVIRONMENTS

A (CHALLENGBECOMESNEOFSYSTEMOFSYSTEMARCHITECTURESIGN
o CGONNECTIVITY
o COMMONVOCABULARIEEERMINOLOGY
O IMPLEMENTATIONITHINCONTEXDFEXISTIN®&/ORKFLOVGUIDELINEENGINES
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CONNECTIMITIXAMPLE SURGICAAREAS
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-
=) =

CONSU

-
-

nuvon

ANESTHESIA SYSTEMS ADT, Rx
Queries, ldentifiers, etc.
HL7 RO1
Vitals, gases, respiratory, etc.
— EMR. Rx
Gateway or Interface ! !
Concentryator / Server Depa(r:tlrgental

Queries, Identifiers, etc.

N —————————————

Vitals, gases, respiratory, etc.

—_—
SPECIALTY MONITORS

(ETCO2, BISPECTRAL INDEX, CARDIOPULMONARY BYPASS, ETC.)

| Queries, Identifiers, etc.

Observations, Measurements

BIS

Queries, ldentifiers, etc.

N ————————————

Observations, Measurements

I

Device
Intermediary

Device
Intermediary

/

Communicate through existing
= anesthesia machines or device
intermediaries

4/28/2010
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CONNECTIVITEXAMPLE SURGICAR MEDICAL — ¢-aaf .

INTENSIVEARE — -

-

INFUSION SYSTEMS

Formularies, Identifiers ADT. Rx
E = Volume delivery, dosing HL7 RO1
e — —_— —_—

Interface EMR, Rx,
Gateway or Departmental

Server
Concentrator CIS

ICU MONITORING SYSTEMS ADT. e
— Identifiers, Labs _ —

n — HL7 RO1
- Measurements, Observations - ‘

I

Interface EMR,
Gateway or Server Departmental
Concentrator CIS
MECHANICAL VENTILATION, SPECIALTY MONITORING
. - ADT, etc. _
l ﬁ! "' Queries, ldentifiers, etc. Device —
E =1 = . Intermediary HL7 RO1 ‘
23 Observations

o~ |~ —_—
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CONNECTIVITEXAMPLE POSTSURGICAWARDS szanl.

SOMEEDS

INFUSION SYSTEMS

CONSULTING

nuvon

Formularies, Identifiers ADT, RX
Volume delivery, dosing HL7 ROl
EMR, Rx
Gateway or Interface P
Concentrator Server Depaétlrgental
SPOT VITAL SIGNS MONITORING, BEDS Lz
Queries, Identifiers, etc. Device _
— Intermediary HL7 R01
Observations | ‘
Interface EMR,
Gateway or Server Departmental
Concentrator CIS

4/28/2010
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CONNECTIVITEXAMPLE HOME HEALTH ASSISTE DsantaRosa

LIVING

WEIGHT SCALES

BLOOD GLUCOSE

vvvvvvvvvvvvvvvvvvvv

SPIROMETERS

HOLTER MONITORING

4/28/2010
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Interface PHR, Primary
Server Care EMR
ADT, etc.l IHL? RO1
Queries, Identifiers, etc. Device
Intermediary

Observations | .
XFYR YlFye Y2NB RSGAC




