21 January 2004 1 Telemedical Expert Service Provision for Intensive Care Units 2 3 BACKGROUND
OF THE INVENTION 4 5 1. Field of the Invention 6 7 This invention relateflg‘?g]elﬂglrlg &g)&fa care of
patients in Intensive Care Units 8 (ICUs). More particularly this invention is @ syspem nd method for
care of the critically 9 ill that combines a real-time, multi-node telemedicine network and an integrated,
10 computerized patient care management system to enable specially-trained Intensivists to 11
provide 24-hour/7-day-per-week patient monitoring and management to multiple, 12 geographically
dispersed ICUs from both on-site and remote locations. 13 14 2. Background Art 15 16 While the
severity of illness delcmedieakEoapenh s pascesRinvisien fiosrdasensivedcanatldailys the level of
and type of physician coverage in most ICUs has remained 18 constant. Most ICU patients receive
brief minutes of attention during morning rounds 19 from physicians with limited critical care
experience. During the remaindeBX dGROEND Z0MDHE INEENTEONe primary caregivers, with
specialists called only after patient 21 conditions have started to deteriorate. The result of this
mismatch between severity of 22 illness and physician coverage is an unacceptably high ICU
mortality ratk (EQ@dd 28 thatimvesdisyn and a high prevalence of avoidable errors that result in clinical
comﬁplications. 24 1n 1998, an Institute of Medicine Roundtable determined that avoidable patient 25
complications were the single largest problem in medical care delivery. In another 26 prominent 1998
study of 1000 patidrits, dGentexpeliencganarn Hy oididiolcaaclvé reti@tent intéidiga€anwitin8% of these
errogs resulting in serious disabilit death. 28 The physicians w remedy this situation are in
Crieally sholE Ao b R S S e e RS R e
andsoard B0tbertifietbineCrticalQace ividdiomie) telmerhckedthe impilovedpatimnt gratadbmes. However,
31 anly one.dird, of all (G patients Syer has.an ntensivist ibolied in inelr cars, And e, 2 number
of Intensivists woutd ne %o Increase el%%ﬂflznajﬂonal f/))eto provP & D2 hour 1 Eﬁanuary 004 WO
00/79466 PROMMSORI1405-day-per-week patient monitoring and management to multiple,

12 geographically dispersed ICUs from both on-site and remote locations.

13

14 2. Background Art

15

16 While the severity of illness of ICU patients over the past 15 years has increased

17 dramatically, the level of and type of physician coverage in most ICUs has remained

18 constant. Most ICU patients receive brief minutes of attention during morning rounds

19 from physicians with limited critical care experience. During the remainder of the day and
20 night, nurses are the primary caregivers, with specialists called only after patient

21 conditions have started to deteriorate. The result of this mismatch between severity of

22 illness and physician coverage is an unacceptably high ICU mortality rate (10%

23 nationwide), and a high prevalence of avoidable errors that result in clinical complications.
24 In 1998, an Institute of Medicine Roundtable determined that avoidable patient

25 complications were the single largest problem in medical care delivery. In another

26 prominent 1998 study of 1000 patients, 46% experienced an avoidable adverse event in

27 care, with 40% of these errors resulting in serious disability or death.

28 The physicians who can remedy this situation are in critically short supply.

29 Numerous studies have shown that Intensivists (physicians who have trained and board

30 certified in Critical Care Medicine) can markedly improve patient outcomes. However,

31 only one-third of all ICU patients ever has an Intensivist involved in their care, and the

32 number of Intensivists would need to increase tenfold (nationally) to provide 24-hour

1



1 coverage to all ICU patients. With the rapid aging of the population, this sRarffaiaing 20(ertise is
going to increase dramatically. 3 Even where Intensivists are present (and especially where they are
not), patient$OLY%{HEP from unnecessary variation in practice. There is little FfcEREWYPHhysicians
to 5 develop and conform to evidence-based best practices (it takes significant work and a 6
change in behavior to develop and implement them). This variation contributes to sub- 7 optimal
outcomes, in both the quality and cost of care delivered to ICU patients. 8 What is needed is a
redesigning otgherggiticaliorre pegimenveliieneoigipabinpistife fopniitds, RAthRIAAREhe consultative
model %Nhere aagerrtlodic visit ttakes laC‘% angl thﬁ) 10 doctor then goes away, a more active 24-hour
intensivist mafis <§'e('1s %3rﬁ°f§gre°qlﬂlcrre8§el FHREY ‘technology that leverages the intensivists'
expertise and stand&ngizebaredntensvis@ afprdsuttupheipatally amdEithes aeopntk gafanther,
continyous feggkpagioin iMREYGANGarbA R REiGe:RE IMRBIWIRIINRMIGY R PRRRsst0 provide the

intervention required to 14 minimize adverse events. This invention seeks to provide new methods

for mafaging &rgloPsnesRnipmy e srddgaribasedibathpractiss s ftdrkstsigniHeARYrk adlibus aspects of
patientcare he_hmgmeiqrbdlwisuMebwabplﬂld/miia_iaménmaﬁr)nﬁhﬁwamtmpdﬁtrml&sl?camm No_.
2,868,669 1o Wt pardRouRek ol &&ﬁ'&em&u{;%@@o@{'%kg@é ARl bdIgRIment Advice

System." The disclosed 19 invention is for a system and method for providing computerized
knowledge based 20V diasPERd dndasesigning ebthsehitisehrrie tesimsryeifard It optientsvr a telephone
network. 21 WnICPatRathbtahdn, §i23048liniR0ssddrwht@lapesdssued: iakedpedicarRpeords 22
Documentatiop. Jracki rde ry.System". The disclosed invention is for.a 23 system and
methoqél that c‘gbr%%lﬁg%fgg%&%%%f% lﬁégo%sw%%@dﬂ%m% .8%',%‘3%&?%‘5 ana S(Efg}' %4 entries. A
telecoriferenchittisfs terhnlegn bigyevpiesed b ipisnaimistherpasiticaihursdmdigrsshosommunicate

with each otheffofdvide pAKme T SAICIE SRRBNE dFNFeRiRRaARIEIER ©thippo\wamt 27 U.S.
Patenlt No. 4,878,175 10 {\lomle?-PaulI ]. was issuted for.'c"l\/I thod for 28 Generﬁ:ing
Patien%—Speciﬁ{:aT‘—tftc)(\a'/v% eets! l)sl SAlaéfng éieﬁ?ﬁasﬁglraon?é%'rs?'t HE G S E 988 ention is for an
automated clinitainiee adues ssyeyents. fdihisinyentitacsenlrio of hadiside B0thedsiionannagegltmdsuch as an
EKG monitor,dgsietiaiare i td Gigyignm allows for 31 information to be entered at the bedside
using a terminal havArtlt%ni]rg)ﬁ)ut means and a video 32 isggg%/é 2 WO 00/79466 21 January 2004

PCT /LlfSOO /17405 s to automate various aspects of pa are have been the subject of
17 various inventions. For example, U.S. Patent No. 5,868,669 to Iliff was issued for
18 "Computerized Medical Diagnostic and Treatment Advice System." The disclosed
19 invention is for a system and method for providing computerized knowledge based
20 medical diagnostic and treatment advice to the general public over a telephone network.
21 U.S. Patent No. 5,823,948 to Ross, Jr. et al was issued for "Medical Records
22 Documentation, Tracking and Order Entry System". The disclosed invention is for a
23 system and method that computerizes medical records, documentation, tracking and order
24 entries. A teleconferencing system is employed to allow patient and medical personnel to
25 communicate with each other. A video system can be employed to videotape a patient’s
26 consent.
27 U.S. Patent No. 4,878,175 to Norden-Paul et al. was issued for “Method for
28 Generating Patient-Specific Flowsheets By Adding/Deleting Parameters.” The disclosed
29 invention is for an automated clinical records system for automated entry of bedside
30 equfpment results, such as an EKG monitor, respirator, etc. The system allows for
31 information to be entered at the bedside using a terminal having input means and a video

32 display.



1 U.S. Patent No. 5,544,649 to David et al. was issued for "Ambulatory Patigrjt‘]gddgﬂ;l}a&nitoring
Techniques Utilizing Interactive Visual Communications.” The 3 disclosed invention is’for an
interactive WY &&m, which allows monitoring of patients 4 at remote sk&d/EHEA 48%he
patient's home. Electronic equipment and sensors are used at 5 the remote site to obtain data from
the patient, which is sent to the monitoring site. The 6 monitoring site can display and save the
video, audio and patient's data. 7 U.S. Patent No. 5,867,821 to Ballantyne et al. was issued for
"Method and 8 Apparaiusafeit Electreniealysaassing and Ristdauting.Rersenatigalth Care
Information gld?nfl igrvices inllj—lchs'é)itals}?r]d Homes." The disclgsed invention is for an automated
10 sysfem an§ FASIRONEST B AASORGHL VY iaingiisTastisn YrRbHRmINUBKALRRS o fhSitainment | |
services, and @kebisethiovie@adihisdooru nferattealthisoalrsy $eoilivdsch 2 1bhS nidaierin e, fat&3R, 450 to
Myers et al. IspierdsiEleaiEanc A diRal BRAR LA TR TRAiggosed

invention is for an electronic medical record system, 14 which stores data about patient encounters
arising’from altIBRAESERL AP IHdRaderHthE BatsaL tiichds ssatimibriBoBigtinesds-tdheumagai was
issuedsfor "Conopitteinlykidical Hidplanchdksave hrrtifystantic didestisatesac.invention is for a system

and method which i d ' ical data in which.a ufer program links a
flow sr?eet ofa med?ggg rpeag%?t %.Us%gﬁde% |<k:% ' c ; l?e e_ ?':géiﬂaﬁlé%dtqﬁc\)foc.l%g%é. to Lamb et al.
was is$ued fof PRIERIS doa R atrspiialty d coassine emsbirtistiinmigaRetsrasl Heslth §iare &nfonmatigisclosed
inventign is faind sepiitesinmdspaapaar alsmIarao ardinaie smiwmioh HesEaalisalitaams to evaluate

and treat a patient at the 23 same. time without repeating the same steps. 24 U.S. Patent No.
731 2s o Ser rebe Al SR RS B AR G s et of
Medicdl Testsety Resdersbelpeirnieriisaltinfererdssiotbealdsaae tacitiGeSonfirm or Deny a Diagnosis." The
discloged invention {3 $0padiaitoPsessHdo Ve e 31 thakusss EReIRIR NRER PR diggnosing a

patient's symptams to confirm oy deny.the 28 patient's ajlment, 29 U.S. Patent No. 5,255,187 to
Sorengen issg}esal ?(S)Irlc Colgﬁi% [i?tseer‘ Aﬁgglﬁﬁg’a?gdpvgbnﬂ?d@ﬁ%ﬁfﬁé‘iﬂﬂ& medicAlpe st Rthe

discloBed inveritidnsisrisrdat abmraetieet $fcountpsiseisingdrdiagrostintgesteanmhittbefatins on color
codes yvhich sigpify the presence or 3 21 January 2004 1 absence of the possibility of a disease

based on the symptoms a physician provides the 2 system. 3 U.S. Patent No. 5,553,609 to Chen et
al. isslfed for "Intelliyi%t%gﬁﬁ (gk%; ,é,%léag% to Kumagai was issued for “Computer Medical File and

17 Chart System.” The disclosed invention is for a system and method which integrates and
18 displays medical data in which a computer program links a flow sheet of a medical record
19 to medical charts.

20 U.S. Patent No. 4,489,387 to Lamb et al. was issued for “Method and Apparatus
21 for Coordinating Medical Procedures.” The disclosed invention is for a method and

22 apparatus that coordinates two or more medical teams to evaluate and treat a patient at the
23 same time without repeating the same steps.

24 U.S. Patent No. 4,731,725 to Suto et al. issued for “Data Processing System

25 which Suggests a Pattern of Medical Tests to Reduce the Number of Tests Necessary to
26 Confirm or Deny a Diagnosis.” The disclosed invention is for a data processing system

27 that uses decision trees for diagnosing a patient’s symptoms to confirm or deny the

28 patient’s ailment.

29 U.S. Patent No. 5,255,187 to Sorensen issued for “Computer Aided Medical

30 Diagnostic Method and Apparatus.” The disclosed invention is for an interactive

31 computerized diagnostic system which relies on color codes which signify the presence or



4 Monitoring System for Home Health Care Service." The disclosed invention is for a 5
computer-based remote visual monitoring system, which provides in-home patient health 6 care from
a remote location via ordinary telephone lines. 7 U.S. Patent No. 5,842,978 tc2llelgnvatyigSlid for
"Supplemental Audio Visual 8 Emergency Reviewing Apparatus and Method." The disclosed invention
is for a system 9 which videotapes a patient and superimposes the patient's vital statistics onto the 10
videotape. 11 While these inventions provide useful records management and diagnostic tools, 12
none of them provides a comprehensive method for monitoring and providing real time 13 critical care
at disparateatcense pf dopesbiitreNdTUssibied forthatyaRiares Fahydeian 2iesiteothtese
inveptions Rr}%\{gqﬁ for the care of a full time intensivist backed by 15 appropriate database and
decision support assistance in the intensive care environment. 16 What would be useful is a system

and3method for prédididgteardNmpraaLatican-incthat ah 7smsdifai daglBgsre siveteMmptensivist
trained in the; a8 Al ghsy GEHE RN HIbiRUFBRIH 8 SU AL A R¥Stem @i standxdizm Regare in ICU's ata
high level and reduce the mortality 19 rate of patients being cared for in ICU's 20 SUMMARY OF THE
INVENTIONZRPPHE-BASSE FeRRE D hRANHEE RE SYFECBUSIMEEs RIp CBptiHuBboR ERptseicispdty 2

Netyork (CX&NyrspluliomiRe NRSRtalVRNSIME-F AR M (fLds)- This e-solution uses 23 network,
database, and decision support technologies to provide 24-hour connectivity 24 between Intensivists

andiCUs. The improvelristdde ¥MREA tatbemation umird SokorinnlsireBiah ridiveYdryat leads to
reduyced clinisalgeingliRalRNin en gl HRSIGAENENRI26 TREURRATAINPHIRH Aaof stay, and

reduced overall cost per case. 27 The technology of the present invention as explained below can be
impRmentel ighayidginRes 8 6t G4, SPRERIRO TeTHISBES sV A IIHCE RBIRIfRSI below is
avaijable in 2R s@parate components to allow for the fact that hospitals may not be able to implement
all 30 of the technoloa;a/ at once. Thus modular pieces (e.g. videoconferencing, vital sign 31 monitoring

withlsmart alarms, WAHE- M Brigaiioas proddedinriidsrordidnanassseenband siusasiéaionsef which

can add valyen g sfamdAonR Cakakible iR RMAREsH ﬂ%@%ﬁoﬁi&ﬁriﬂ%%@@k@%ﬁ%@a@ﬁfﬁ@%ﬁ
PCT/US00/17405 | offerings will be an Intensivist Decision Support %stem, a stand-alone software 2

applcation fiiicebamediclitnarie Kddeu InebeibrhaicarsiBitinesisreb o eemist U 4 tkical

sceparios. Thase BHRROThNGAUPRereavpldnestmare fullyibrlowediThesrarsand Center” model,

again as more fully set forth below, will ultimately ] ) ) )
15 approptiate database and decision support assistance in the intensive care environment.

16 What would be useful is a system and method for providing care for the critically ill that
17 maximizes the presence of an intensivist trained in the care of the critically ill. Further

18 such a system would standardize the care in ICU’s at a high level and reduce the mortality
19 rate of patients being cared for in ICU’s

20 SUMMARY OF THE INVENTION

21 The present invention provides a core business of Continuous Expert Care

22 Network (CXCN) solution for hospital intensive care units (ICUs). This e-solution uses
23 network, database, and decision support technologies to provide 24-hour connectivity

24 between Intensivists and ICUs. The improved access to clinical information and

25 continuous expert oversight leads to reduced clinical complications, fewer medical errors,
26 reduced mortality, reduced length of stay, and reduced overall cost per case.

27 The technology of the present invention as explained below can be implemented
28 all at once or in stages. Thus the technology, as more fully explained below is available in
29 separate components to allow for the fact that hospitals may not be able to implement all
30 of the technology at once. Thus modular pieces (e.g. videoconferencing, vital sign

31 monitoring with smart alarms, hand-held physician productivity tools, etc.) can be

32 implemented, all of which can add value in a stand-alone capacity. First amongst these

4



5 give way to a more distributed remote management model where IntensiviaisJand ath @064
physicians can access ICU patients and clinicians (voice, video, data) from their office or 7 home.
In this scenW?¥i&*fresent invention will be available in hospital applicatio®$ That'81d&ralize
ICU information, and offer physicians web-based applications that provide them 9 with real-time
connectivity to this information and to the ICUs. This access and 10 connectivity will enable
physicians to monitor and care for their patients remotely. These 11 products will be natural
extensions astttagapiatinsnahitiaipie DrotsionSnpportesydithe alstaadisibng apligations disclosed
hereip that nose st inbeiac WlARRIER'sANK RIS, A B Aok dFpar am e scope of the
invention as disclosed herein. 14 The present invehtion addresses these 1aales and shortcomings
of thé existirfinics] srenarion: ikhete pnpercleerigis ate shplafasismesetiulynhelow thrusts. First, an

integgated 16 videplyocatimad@inariarideliGaipnenshien sastiraus e Wineimanagement of
ICU 157 patients frong a remoéets ttitn : Se(%ond, a cIient-servEr database, g Iicgtion B integrated to
18 the remof &ard SR RIS BSBYIsE e apaagRmpntmods e daisnstidns AP aNGivity tools 19
and éxpert kiovitéangednaseets A€ Hrabikats arslsdjiaciate feiidst tulenadata) drtne theirefifcaprto 40 20
patients simySane iy sddaa-k0 MP Rlian iRl dRES e BIRTED B RS MANRIRERGNSTRn 2 21
remote location %jd new tgchnolog%/ﬁgnhanced,eff|C|ency of Intensivist efforts B allows 22 health

care System&HY EsiGHie SRR $he JiSRRIcHns ArebiRad APRUCALIES IR Broyiehem
continuous witnsalisirewersiglityiRAtdttiasthdoefateoaandhbjabt (e Phasseatinemddtion to reduce
avoigiable complicaiansPSbRBISKAL I IS R HURGL AL RS RIRSRALIRYENTiRRJO reduce

unexplained variations in 27 resource utilization in an ICU. 28 It is a further objéctive of the
present invelBEre S IRg e cisnsipa sy edgrasions o fithe Ressratdnwtionsapditbiother objective
of thee preseatiktivigapiphicitiseddicddied haein kit wis3lecadydrserevinippirRasd aild. vihidhO 00/79466
21 January 4 IS. ther abjective,of the present invention to
stangardizeatﬁgéctg:e %{%ﬁ’ggﬁgfi’%\%}é]f g\r%cl)%é%{épﬂss § %tc ll(éésecg? another objective of the present
inveHtion to reducd #R&resst BPRNtipE afdressss thegeisavrstrnsh hpjemvas fibespdsdng invention to
dramaticallysdesienseitbashearifd iits3Rolehlls via two major thrusts. First, an integrated

16 video/voice/data network application enables continuous real-time management of ICU

17 patients from a remote setting. Second, a client-server database application B integrated to
18 the remote care network B provides the data analysis, data presentation, productivity tools
19 and expert knowledge base that enables a single Intensivist to manage the care of up to 40
20 patients simultaneously. The combination of these two thrusts B care management from a
21 remote location and new, technology-enhanced efficiency of Intensivist efforts B allows
22 health care systems to economically raise the standard of care in their ICUs to one of 24x7
23 continuous Intensivist oversight.

24 It is therefore an object of the present invention to reduce avoidable complications
25 in an ICU.

26 It is a further object of the present invention to reduce unexplained variations in

27 resource utilization in an ICU.

28 It is a further objective of the present invention to mitigate the serious shortage of
29 intensivists.

30 It is yet another objective of the present invention to reduce the occurrence of

31 adverse events in an ICU.



6 It is yet another objective of the present invention to bring information fro h%? 71CU é@é?{e
intensivist, rather than bring the intensivist to the ICU. 8 It is a further object QHQ% t
invention to"t84%ittetele-medical systems 9 comprising two-way audio/vidB6¥EMMLUARation with a
continuous real time feed of 10 clinical information to enable the intensivist to oversee care within
the ICU. I1 It is a further objective of the present invention to allow intensivists to monitor 12 ICUs
from a site remote from each individual ICU. 13 It is a further objective of the present invention to
bring organized detajigd @b iviosmatiorn iR dntRnsd sindirreb PERdding gipndardized
care in the ICU. 15 It is yet another objective of the present invention to utilize knowledge-based 16
softwafe to udE" RNt Sind expertise to provide preliminary analysis and warnings for 17 the
intensivists. 18 It is # stiykfaribibeailjrective dfitib erpres emtamientiondieptim/ids af Wdéoavesitation 19
system that allows RELSRaSAHERBIE-IRCUIANSHEA FRERI CIRIRARR PatlicRalRdn a 20
video/audio conferencing session with a patlen?or his/her caregivers local to a patient site. 21 The
present invenﬂ@ﬁ%%ﬁﬁgéglsl‘command center/remote location, which is 22 electronically linked to
ICUs remote from tHeicgenanathdredidetiest die grsaitdnvehtiondd naip sl amntaoiemote location is
mannegd by in Vists. . g eve S per. 24\ eE ch ICU comprises a nurse's
station,gto whligﬁﬁg/t@cﬂldgtvégg%ﬁ% f%?{&ﬁgllyﬁg ﬁm élstlﬁles‘tlt N g@ﬁ patient in the ICU is monitored
by a vileo camera, HdsdHrEisiRbiactivae! S5 pipsRbiYy epHRIBIOfEP NN fHReraiodicR SYStAMS These
monitogs providm paisianoreal inioAideabianiinRamnalientia Lrinuses R Staemesydich in turn
provicgs that pformaion oyer o, 28 desicaled Tt (high bengvadin g g e 1CU command
center/remote ‘oca ion. %8 o ec})ear ier; the command center/rémote E)c'ation is remote from the
ICU, tHereby 30 alloling firtheophieritvd etheampeanicre doidenitraty wimighsinissue manitetitor a number
of 31 patientgdydifigrentiiGlelsdemeie damnthesame@and center/remote location. 6 WO 00/79466
21 January 2004 PCT/US00/17405 1 At each command, center/remote location, Heo monitors
el f <A ek

exist 20 that the 2 infeR&iHEP RIS RS RIESF AR SR MBRH R & Ra 7 Ritkensivist can
steer 13 and zofmatevidebeantersiasigherelachrpadiep svodirdizep eaifiinte@l€ 6f the patient may be 4
obtaingd, both up clgse nghemerss|beuisimlinksallon dRiRRINIRIE IRl IRAIRRIS and S staff at

an ICU bed location and allow those individuals to converse with the intensivist. 6 Clinical data is

constafitly moiASHEE QIS el @'t R FQ REP LR RIFHEYRBEY analysis and warnings for

17 the intensivists.

18 It is a still further objective of the present invention to provide a video visitation
19 system that allows persons at remote locations using remote terminals to participate in a
20 video/audio conferencing session with a patient or his/her caregivers local to a patient site.
21 The present invention comprises a command center/rémote location, which is

22 electronically linked to ICUs remote from the command center/remote location. The

23 command center/remote location is manned by intensivists 24 hours a day, seven days per
24 week. Each ICU comprises a nurse's station, to which data flows from individual beds in
25 the ICU. Each patient in the ICU is monitored by a video camera, as well as by clinical
26 monitors typical for the intensive care unit. These monitors provide constant real time

27 patient information to the nurse's station, which in turn provides that information over a
28 dedicated T-1 (high bandwidth) line to the ICU command center/remote location. As

29 noted earlier; the command center/remote location is remote from the ICU, thereby

30 allowing the command center/remote location to simultaneously monitor a number of

31 patients in different ICUs remote from the command center/remote location.



7 location in real time so that the intensivist can not only monitor the video Oﬁih?’a%%‘?gtﬁﬁfs also
see the vital signs as transmitted from the bedside. The signals from the clinical data 9 and video
data are subiRit¥d18%a relational database, which comprises 1) standardize8%& He#&i#Ss for the
care of the critically ill, 2) various algorithms to support the intensive 11 care regimen, 3) order
writing software so that knowledge-based recommendations and 12 prescriptions for medication
can be made based upon the clinical data, and 4) knowledge- 13 based vital sign/hemodynamic
alrs]zoritglms that k?{h m&mmh&mgmﬁ.&bwm&émﬁmﬂ% E&i@@k@ima??d\l/ersle ev]gelnésu 15
The advantage of the present invention is that intensivists see all patients at a. urality o 's
2t all thnes. P ERD VSR ML R RO S R S Kol Gy e Rl S RHERS St the 1CU,
thereby mininaindray el Ve seleyvemisrd neervachtipatigntsig thetepecl B hyyewyiokthe pabiasaraddia-driven
feedbagk to thegdnteashsiatat ihRtAtPRGRIIgeA ACSiRa RS IREALANIHSH ARMRSaAdNIAY of ICUs.

20 The economic benefits of the present invention are manifold. For the first time, 21 24-hour a
day, séven daPd af@nlGtibadiorationandlloniante indiyidely e SAnsErsotiiintg st isther, more
timely mterven_tions mnﬂn@bime isfcth_ne_tmenminaad_bmd_:pmhecbdb;oﬂhe wkmwtedge’rbmgeq guidelir_1es
of the presentioyeiian. INaREPY MR IRz SORRIGIPBSy 250 ARd gm‘é‘é%é(?o?\(ﬁé‘éﬁtimﬁu'{‘ turn wil

lead to a reduced mortality within the ICU, and 25 hence, a reduced liability cost due to the dramatic
reductfon in a¥SRESEIRYiBISiENhefanspdted fom habedsidsdithy tisnely fraathertibita! d31ength of
stay within thed@€lideaddeaps cablyita real vtaihridlekeibacl| owictgcompasesiticatydirpiasients to be
cared for in th I itlo Viewi nd standardizing.the care afforded to patients in
o G130 4 B e S L LI S5 eadt o
31 mdfle cost-@fetBiBafa N tiHag efvarsedbridag dadimasedecrmmisadatipassmthe 32 critically
ill. 7 WO 00/7546&igdodarsianydaddén Béa bE4R0HaédDBpdn khe xR ARChIes iR Wte-present
inventlig)n con]%ris \s,ita"'bpo h Th%h)od. 2 corg%gst stakteltei]-m(-:-tdicinetctommand cer'lter/remote
location connécted 1o a | uracmfl r%mulﬁﬁléof Satvarius 16caTons, TREESHhEdN between the
commidnd cerinéaryentionetomipimiioadyatieiaeeiGUs is via a dedicated wide-area network linking the
ICUs {9 the 5 commandagesaps ematelecatipnaneadanmAidaieas sk phirdntegrate their
services to 6 ;ﬁro‘ﬂlde 46%quart, Spyen d% awe k care to all of the pod ICUs.

urality of I times. er, there is a continuous proactive intensivist care of
17 all patients within the ICU, thereby minimizing adverse events. Intervention is triggered
18 by evidence-based data-driven feedback to the intensivist so that standardized care can be
19 provided across a plurality of ICUs.
20 The economic benefits of the present invention are manifold. For the first time,
21 24-hour a day, seven day a week intensivist care for patients in an ICU can be obtained.
22 Further, more timely interventions in the care of the patients can be created by the
23 knowledge-based guidelines of the present invention, thereby minimizing complications
24 and adverse events. This in turn will lead to a reduced mortality within the ICU, and
25 hence, a reduced liability cost due to the dramatic reduction in avoidable errors in health
26 care.
27 By providing timely interventions, the length of stay within the ICU can be greatly
28 reduced, thereby allowing more critically ill patients to be cared for in the ICU.
29 In addition, by reviewing and standardizing the care afforded to patients in an ICU,
30 a more standardized practice across a variety of ICUs can be achieved. This will lead to
31 more cost-effective care within the ICU, and reduced ancillary cost for the care of the

32 critically ill.



7 The pod is connected via a wide-area network using dedicated T-I lines, fozl%gﬁ(agpcglg Mth
redundant backup. This network provides reliable, high speed secure 9 transmission cﬁ)nlcal data
and video/2Y8i8%idt?4ls between each patient room and the 10 command dEReHFPHAES location.
The use of a T-1 line is not meant as a limitation. Itis 11 expected that more and higher bandwidth
networks will become available. Such high 12 bandwidth networks would come within the scope of
the invention as well. 13 Each patient room is equipped with a pan/tilt/zoom video camera with

audio gnd 14 speakgfetovenphieHidkiidesaroiresnt deranaBiltyRsaddition, BRpayter

workstations 15 are dedicated for exclusive physician use in.each 1CU, preferably at the nurse's
station® 16 InfRERER (L& M \BREARIMERY fS’%‘TEfWrﬁ%tﬁ PRENRDANSSIT A AR B ision support
17 infarmatiomukipbe diGHe bt natioss &nvdtigpescfatecpateenvrobdereenliBeldoe patié nenreanagsement
softwage usedJuyiBieRMIS RoITREQVAIESL ACRIWHE-HRE ne L HAHRIGS AP FNARRS made to the

record are available at both the ICU and the command 20 _center/remote location for any given
patient 21 ERIPEBHhISHErCEMAST/ IR ABL AL QS MRV 1Y PSR R BINE SRS Be for 22
the intensivistp@nﬂéagﬂ?chméwai dzfn_ye mglstanetzb allirgehapud (D@Esfor a cIe_rk/adr_ninistrativ_e 23
person, 24 The inteqglvistworkstatiop \‘H?Wfb%‘?a? %%Ré%éﬁ @R%Q&%aé?éd%?lﬁ?é‘é}%cu video 25

images of patients and/or ICU personnel, output from bedside monitoring equipment, 26 patient
clinicafdata cHHRPRASHY s PIHE RSk Tootesy et pravides ediahdn kighgbied 3sciiformation. The
staff abthe comimaiisierpiRireraniadapatiafarBb kginlalivaienanch gRicantshhir gameras in
each patient's tgom 5. il AppraRrale syl views of he paticnt, 28,ean, B deperajed. SO
Intensivists are able to SWich between rooms and. patients and can monitor alfeast 31t°two rooms
simultdneouskxpested éhefdeeysard bighePhandmtidihnewyasks agibeegmernydilaids s pehokighiary 2004 1
images _are3s%ﬁnmmtmd_twafk§mmﬁaiJ&ﬂ@wmn}mggggémmwﬁmtedqw&n upon relquest42 of the
Intensivist. emot tient management is utilized in t resent invention’s critical care

orograin  supplemiR PR DR TOEATE M PARIACP T G o Eh e
manatfement spetkier tresabit ilendensasftnercoriticalyility dicwdditiore inhprsertlyonkstatible 6 and
requirgy Continklaus s ?&%ﬁﬁ@é%}@k‘%ﬂ&ffﬁ@%&'W'&F&?&a‘ﬁ}%ﬁ%ﬁ‘iﬁw@st%iﬂﬁg'mens-

Further, remote maonitoring allows a single intensivist to care for patients in 8 multiple ICU locations,
therel§ creatitiFAHVETAAHEG WRRKTRERBYIR SfnbRilsat dnfumatia koY RS HEIRD SRS Svist care of the

presemt inventidornsapiooactivel theienstwsst@d\ginerate patient orders.

18 The patient management software used by intensivists is provided across the pod.
19 Updates and changes made to the record are available at both the ICU and the command
20 center/remote location for any given patient.

21 Each command center/remote location contains at least three workstations: one for
22 the intensivist, one for the critical care registered nurse, and one for a clerk/administrative
23 person.

24 The intensivist workstation comprises separate monitors for displaying ICU video
25 images of patients and/or ICU personnel, output from bedside monitoring equipment,

26 ~ patient clinical data comprising history, notes, lab reports, etc., and decision support

27 information. The staff at the command center/remote location are able to activate and

28 control the cameras in each patient's room so that appropriate visual views of the patient
29 can be generated.

30 Intensivists are able to switch between rooms and patients and can monitor at least

31 two rooms simultaneously via the video screens. Patient data such as X-ray and ECG



10 order needed therapies and check results of tests and monitor modalities in a more timely 11
fashion than is currently offered. Patients can be observed visually when needed using the 12
ceiling-mounted cameras in each room. 13 Command center/remote location pEISRMe §oPoIInicate
with ICU staff through 14 videoconferencing and through "hot phones," which are dedicated
telephones directly 15 linked between the command center/remote location and the ICU. These
communications 16 links are used to discuss patient care issues and to communicate when a new
order has 17 been generated. 18 Intensivists document important events occurring during their shift in
progress 1@%&@33@%%@@%mim@é@#fﬁdam%m@m@ﬁs&é%éﬁﬁmt@dﬁ%ﬁ@%ﬂmmme
Intersivists gegiect {imppepding problems by intermittently screening patient data, 21 including both real
time and continuously stored vital sign data. Patient severity of illness 22 determines the frequency
with3which each pdHERPtS atiens ReaNaseseeByisHEnehinRePro N Videstiva&fbisdyeem allows
Remote VisjationPayti RYRRIsIEMCIR AfeteiminalfinRatigRAE dR YiGeNapiQn:
conferencing session with a Local Visitation 25 Participant(s) (LVPs) (e.g., the patient or the patient's

careyivers) ReBASEREHE SftEh B ERI dRVETEINR isfthat practht iHwnatigat previderansDstdsiaRIe providing
coninuous, g7 RYREE RERCuDeRIN CAlR BRIVICaR (RN BISMPIR &@ﬁ@ld'@mmgomprises a

28 plurality of health care locations, at least one remote command center for managing 29 healthcare
at sdid plurdf&/BeHediit BsFe RBRAKIRSNHATNR: I QBISThENESRRIRRSTHY IEHRtC3TBEHdth care

locagions arg, glgstequicaibesanneaterty srisaLIsr SR MRIe ARG Januans 2004 1

center by the network. The at least one remote command center provides intensivist 2 monitoring of

the Plurality of heaRSTBaIR IIERLIYIHE PUSRILRS PEFERY ISERERH RSt XR ek tenstristPetidte command

ceniger furthgr £oMRIILAS IR LHRPUIRIARIIPALENT eRKBsk TRNAGAMEH Sy farmasitaring and
treating individual patients at any of said plurality 5 of healthcare locations. The computerized patient

cart manag@hédit ratdénrintney 61Eensthridalicaty sen beRivavad Visthondsndiestsingiaadhanalyzing

datg from the hleasiudianeargeraiencamansh center. 8 Each of the plurality of health care locations
further comprises patient monitoring 9 ;aqgipment electronically connected to the at least one remote
fi

corlimand center cveBF¥RaNd 6SHERISIROTH IQRBiRE PSS hTeRTBR RS RUE G EAR¥h health

carg locatiofiddoHeitheb cQRPAIRER A NLKSEST PRSI, eIRaitpnical¥ Gense et o Raldireentoring
equipment 12 and to the at least one remote command center over the network. In still another 13

embodiment RGPS GBI hReNHRIARAF 96240 AL N Hribe ihbsHR KA pgications

16 links are used to discuss patient care issues and to communicate when a new order has

17 been generated.

18 Intensivists document important events occurring during their shift in progress

19 notes generated on the command center/remote location computer terminal.

20 Intensivists detect impending problems by intermittently screening patient data,

21 including both real time and continuously stored vital sign data. Patient severity of illness
22 determines the frequency with which each patient's data is reviewed by the intensivists.

23 A video visitation system allows Remote Visitation Participants (RVPs) at remote
24 terminals to participate in a video/audio conferencing session with a Local Visitation

25 Participant(s) (LVPs) (e.g., the patient or the patient’s caregivers) at a patient site.

26 Embodiments of the present invention provide a system for providing continuous,
27 expert network health care services from a remote location. The system comprises a

28 plurality of health care locations, at least one remote command center for managing

29 healthcare at said plurality of health care locations, and at least one network. The plurality
30 of health care locations are electronically connected to said at least one remote command



14 units (ICU's). 15 Optionally, the computerized patient care management system further comprises a
16 relational database for storing a plurality of decision support algorithms and for prompting 17
intensivists to provide care to patients based upon the any of the decision sugpeshL83lgggthms. The
algorithms are selected from the group consisting of algorithms for 19 treating Acalculous
Cholecystitis, Acute Pancreatitis Algorithm, Acute Renal Failure- 20 Diagnosis, Acute Renal
Failure-Management & Treatment, Adrenal Insufficiency, 21 Agitation and Anxiety, Depression &
Withdrawal, Aminoglycoside Dosing and 22 Therapeutic Monitoring, an Amphotericin-B Treatment
Guidelines, AR iReAstBdtic T aldesitientisenRiceemmandsritieanie adgs ipknsmistibiotic
assqciated (roliti, MU 13&&5@&5%8%%%%% BRSNS GHRDS:
Ventilator Strategies,” 25 Asthma, Bleeding Patient, Bloodstream Infections, Blunt Cardiac Injury, 26
Bradyarrhythmias, BYaieméagesrsneirsairitdirtiise Gansisaicromiseticc g rtenbsespy 27 &
Thogacentegis,(z m%@ﬁﬁf&%%mt&%%mw&é@ﬁ{ﬁﬁaw%i@ﬂm%%ﬁﬁwm@my |
Guideline, Catheter Related Septicemia, a Catheter Replacement Strategies, 29 Cervical Cord Injury,

Conyjestive Hésalthemsoeomp EhecorpatishadPaHEN e caaRagINGALRYAIFOM &I -aling with

Diffigult patiggisaed f@&@?@r%ﬁﬁﬁa%%ﬁé&ié%&t&%@@%&%@%@%&&@&n@ﬁ%ﬁ@%ﬂges with

Renal Dysfunction, Emergency Cardiac 32 Pacing, Endocarditis Diagnosis and Treatment,

EndbcarditiSErEpRYta MR c§alfiary 2004 1 End of Life Decisions, Endotracheal Tubes &

Tragheotomy, EthiE@EQHﬂE@Bﬁﬁ»aﬁﬁb&*%eglﬂﬂ%ﬁ%%%ﬁ‘ﬂ?s’ng%hgﬂ%@@%Hs?ﬁﬂﬁgﬁnn@ﬂ%@iﬂgBawe
ic

Syndrome, Heparin, Heparin- 3 Induced Thrombocytopenia, Hepatic Encephalopathy, Hepatic Failure,

HIV% PatieRUNHTERIRSI Iy FRISRRIRRACO 1dHS Sis|3a%H NG ERRIR C PRABRELAEBIF QYRS I Treatment,

5 Hyperkalei ok iolPSoth I eRBDEMYRRIRAIELRIA mFEIRAY &chreaimest:ListvnsHensive Crisis,
Hypokalemia : Etiology & Treatment, Hyponatremia : Etiology & 7 Treatment, Hypothermia,

Idehtificatiof S HBBYIESS RINKGY, TRpPARIasHECRISANY s usiel SRR ithpanASHREBIHEYR e vice,
IntrgcerebrajidemnaehagastateXeMIREBoInMagnresitmrdministiaion. Manaasmest of Hypotension,
Inotropes, Management of 10 Patients with Ascites, Empiric Meningitis, Meningitis,a Myasthenia
Gravis, MydCRPARIMEA! RS IRSFS YRR HIS RO R IR AEBRERE AP EBER & otizing Soft
Tispue 12 Ipfestipnsr Yeuromuscular Blockers, Neuromuscular Complications of Critical lliness, 13
Non-Infectious Causes of Fever, Non-Traumatic Coma, Noninvasive Modes of 14 Ventilation,

Nuffitional ManagerREnpadpstat fomRysTHBRE ARG ORGE sregsErr it axtiFadUc b maRER AT
Infegtions, G¢pieidRAIQRMBIRE R GHUERENESUPA Jtheigk oy ROt altrithms and for prompting

17 intensivists to provide care to patients based upon the any of the decision support

18 algorithms. The algorithms are selected from the group consisting of algorithms for

19 treating Acalculous Cholecystitis, Acute Pancreatitis Algorithm, Acute Renal Failure-

20 Diagnosis, Acute Renal Failure-Management & Treatment, Adrenal Insufficiency,

21 Agitation and Anxiety, Depression & Withdrawal, Aminoglycoside Dosing and

22 Therapeutic Monitoring, an Amphotericin-B Treatment Guidelines, Analgesia, Antibiotic
23 Classification & Costs, Antibiograms Algorithm, Antibiotic associated Colitis Algorithm,
24 ARDS: Hemodynamic Management, ARDS: Steroid Use, ARDS: Ventilator Strategies,
25 Asthma, Bleeding Patient, Bloodstream Infections, Blunt Cardiac Injury,

26 Bradyarrhythmias, Brain Death, Bronchodilator Use in Ventilator Patients, Bronchoscopy
27 & Thoracentesis Guidelines, Candiduria, Cardiogenic Shock, CardioPulmonary

28 Resuscitation Guideline, Catheter Related Septicemia, a Catheter Replacement Strategies,
29 Cervical Cord Injury, Congestive Heart Failure, COPD Exacerbation & Treatment, CXR
30 (Indications), Dealing with Difficult patients and families, Diabetic Ketoacidosis,

31 Dialysis, Diurectic Use, Drug Changes with Renal Dysfunction, Emergency Cardiac

32 Pacing, Endocarditis Diagnosis and Treatment, Endocarditis Prophylaxis,

9A



16 Troubleshooting, Pancreatitis, Penetrating Abdominal Injury, Penetrating Chest Injury, 17 Penicillin
Allergy, Permanent Pacemaker and Indications, Pneumonia Community 18 Acquired, Pneumonia
Hospital Acquired, Post-Op Bleeding, Post-Op Hypertension, 19 Post-Op V\/éaniggmentz%]c bdominal,
Post-Op Management of Carotid, Post-Op 20 Management of Open Heart, POst- B’J\\W g%ment of
Thoracotomy, Post-Op Myocardial 21 Ischemia (Non-Cardiac Arrhythmias after Cardiac Surgery),
Post-Op Power Weaning, 22 Pressure Ulcers, Pulmonary Embolism Diagnosis, Pulmonary Embolism
Treatment, 23 Respiratory Isolation, Sedation, Seizure, Status Epilepticus, Stroke, Sub-Arachnoid 24

Hemorrhag&nS whlaly drreisings, Tarleymehsahhibestipresheataewak thirahyaatabnesidebriecomplex
QRS TachygaridigpdiigranssliochidRMERLING THHAMRREKPS %rgﬁlahtpéggfa{}’tﬁe]';'aﬁ@py
edation, Septic Shock,

Transfusion Guidelines, Traumatic Brain Injury, Assessment of 27 Sedation,

Bolds Slidint&ieak TieamraerorshE: Hepat lomathye dderatssihaditis, SIRG FfiritCord Injury,
Sterpid Replaeemsait $iiaeXici Y T¢3JiseRs T rdiansRantpiectierRoRyl Rt fansplant

Related Infections, Treatment of 30 Airway Obstruction, Unknown Poisoning, Unstable Angina, Upper

Gl Bleedingtbrede anipdpigirgisartsmytiRyoppatrenacdmeem & Aregiseat. Upper GI Bleeding
32 \gariceal H%%%teﬁmt%piﬁ%&ﬁ@%%@%&@fégy&nﬂ%&%maﬁky&n%ﬁe%&ialaﬁ%lbég%%‘l 1

Ventilator Weaning Protocol, Venous Thrombosis Diagnostic and Treatment, Venous

ThrdmboembistRs Brophprikesmiedtsatiasaionphhagy i sebtaihinyarime ipyaig Cadind wound
Healing StratggigstafbolNyghanethe Bamkedinent of s prasantiameniape thaicompetgyized patient

care 5 management system further comprises order writing software for providing knowledge- 6

basé&d reco BB AaHaipradenpidreasmaRRt dAiar sasn et s ciMreagsRaNt T 7 another
emppdimenpgidhe RrasantinertignritheicamaterivediRatignt N%:%ﬁ@ﬁ@@ﬁﬁ%@é}t Myexsatan further

comprises knowledge-based vital si n/hemodggnamic a[;gorithms at 9 prompt said intensivist to

endage in edrigrshietvdvitierrrdir Hrfpbdinenid ds therpres SFNAYEIdN ZingRftd Rieontinuous

expert 11 chifif@hiake. Ratienissaitaroniteeed iNaRIHaltyef tolistiaipmpatieniemtnepatient 12
monitoring is communicated to at least one command center over a first network. The 13 information

frof? the patwy FbstisHR & 1 serehisy dnd\aRaly2Ber i BEmMeRa Gshie M4\ the first network;
and.guidan Gﬁefﬁil&@(\/ﬂg @Jfﬁ%ﬁﬁ?M@ﬁ&g&%ﬁ@E@(eiﬁéﬁl@h&&ﬂi@tiéé @Hg}éf& @p‘&k@ﬁ@fiﬁ%

regarding patient care. In another embodiment of the present 16 invention,ﬁrovidlng guidance from

the' SommarfPREIHE fLkRACS SRR BEPEHHEE e HaRwling (URRR LB Borithms that
propde guidanasléQhdsatnoPaneieslity, Ofenctrating Abdominal Injury, Penetrating Chest Injury,

17 Penicillin Allergy, Permanent Pacemaker and Indications, Pneumonia Community

18 Acquired, Pneumonia Hospital Acquired, Post-Op Bleeding, Post-Op Hypertension,

19 Post-Op Management of Abdominal, Post-Op Management of Carotid, Post-Op

20 Management of Open Heart, Post-Op Management of Thoracotomy, Post-Op Myocardial
21 Ischemia (Non-Cardiac Arrhythmias after Cardiac Surgery), Post-Op Power Weaning,

22 Pressure Ulcers, Pulmonary Embolism Diagnosis, Pulmonary Embolism Treatment,

23 Respiratory Isolation, Sedation, Seizure, Status Epilepticus, Stroke, Sub-Arachnoid

24 Hemorrhage, Supra-Ventricular Tachyarrhythmia, Supra-Ventricular Tachycardia, Wide
25 Complex QRS Tachycardia, Therapeutic Drug Monitoring, Thrombocytopenia,

26 Thrombolytic Therapy, Transfusion Guidelines, Traumatic Brain Injury, Assessment of
27 Sedation, Sedation, Septic Shock, Bolus Sliding Scale Midazolam, Short Term Sedation
28 Process, Sinusitis, SIRS, Spinal Cord Injury, Steroid Replacement Strategy, Thyroid

29 Disease, Transplant Infection Prophylaxis, Transplant Related Infections, Treatment of
30 Airway Obstruction, Unknown Poisoning, Unstable Angina, Upper GI Bleeding Stress

31 Prophylaxis, Vancomycin, Upper GI Bleeding Non-Variceal, Upper GI Bleeding

32 Variceal , Use of Hematopoietic Growth Factors, Ventilator Weaning,

9B



18 critical care conditions. The algorithms are taken from the group consisting of algorithms 19 for
treating Acalculous Cholecystitis, Acute Pancreatitis Algorithm, Acute Renal Failure- 20 Diagnosis,
Acute Renal Failure-Management & Treatment, Adrenal Insufficiency, Zlﬁg' g}]ion ar&éﬁuxiety,
Depression & Withdrawal, Aminoglycoside Dosing and 22 Therapeutic Moni orlnga,1 4 mphotericin-B
Treatment Guidelines, Analgesia, Antibiotic 23 Classification & Costs, Antibiograms Algorithm,
Antibiotic associated Colitis Algorithm, 24 ARDS: Hemodynamic Management, ARDS: Steroid Use,
ARDS: Ventilator Strategies, 25 Asthma, Bleeding Patient, Bloodstream Infections, Blunt Cardiac

Injury, 26 Bréeiydateyheray BreetopdalfcRisntheaikAss DéeeirsimndtdrPanentsY Biewchoscopy 27
& T'aor_acenﬁqﬁlmu@ﬁ@a%wm?s, GRIiRaRARROMHM GarNoPHImOR YR8 RssURgitation
Guideline, Catheter Related Septicemia, a Catheter Replacement Strategies, 29 Cervical Cord Injury,
Conyjestive ¥daMquaiurea i #sgieerbation & Treatment, CXR 30 (Indications), Dealing with
Diffigult patients ang Eﬁﬂgﬂsﬁlep@%&ﬁ%&{%ﬂﬂeﬁﬁeséﬁt %M&n,@%@%&iéﬁz&%&%@s with

Renal Dysfunction, Emergency Cardiac 32 Pacwgé, Endocarditis Diagnosis and Treatment,

Enddcarditis"Pragryprtisy 18 Brrthes ounpiisys qudey WOt nLISpEvRR A, IEAYeiREckeel rdses &
Tragheotomy, Eihica) fzHiARNNGSs FebplesiigmitarRaBiancion FiidiRpsHsriRliaRFyillpinBarre

Syndrome, Heparin, Heparin-Induced 3 Thrombocytopenia, Hepatic Encephalopathy, Hepatic Failure,

HIV7+ PatieAROHIECEBIRS dimery o (sl BEFFIATIAGHGRTs BEETROHIRIESE PiSEiRRIBASRIDARL
Tregtment, & HyRERARMIBm IO & EERIRERE Hipernakemiay fialogyifaatment, 6

Hypertensive Crisis, Hypokalemia : Etiology & Treatment, Hyponatremia : Etiology & 7 Treatment,
HypdthermiBl OE@h RSN ESEIieREtEs/d UK/ RIS Rble Cardio 8 defibrillator, Intra-Aortic

Baljgon Device, Iniraagyghiahilemar B?&@nﬂaﬁ%ﬁ@é@fﬂﬁ%&/{ﬁ%@ame&m&m%u@@sape&ﬂanagement
of Hypotension, Inotropes, Management of 10 Patients with Ascites, Empiric Meningitis, Meningitis, a

Myhsthenia S HEHCARy oLatienss 219 maaiioneh iMyBleErbR ahisrE oo etiBsuian BramrirBlock,
Negsotizing efihissse dehinfectians detramuscubanBlasheisiaanysstiRhGmpigations of

Critical lllness, 13 Non-Infectious Causes of Fever, Non-Traumatic Coma, Noninvasive Modes of 14
Vetilation, RRFBHAP fiemdberriisionstiaing e ormpistmi Brhirsd AP epRanresnies
Ophthalmic doéeeHonsst@LamorRrerdamrAt Suigrlingsd Rontatheteifrinigeling @odnkblurality

Troubleshooting, Pancreatitis, Penetrating Abdominal Injury, Penetrating Chest Injury, 17 Penicillin

Alldfgy, perﬁﬁéaéﬁﬁ ELRsmarasAaeHdisgRte b EmBRsE TRt el it ddcssAbumonia

Hospital Acguiead o 0ptvRIBleedideh RIS VRaRaNgISshtet JurGstCpnivaaaameat@fidpdominal,
Post-Op Management of Carotid, Post-Op ) ) ] )
17 reviewing decision support algorithms that provide guidance for treating a plurality of

18 critical care conditions. The algorithms are taken from the group consisting of algorithms
19 for treating Acalculous Cholecystitis, Acute Pancreatitis Algorithm, Acute Renal Failure-
20 Diagnosis, Acute Renal Failure-Management & Treatment, Adrenal Insufficiency,

21 Agitation and Anxiety, Depression & Withdrawal, Aminoglycoside Dosing and

22 Therapeutic Monitoring, an Amphotericin-B Treatment Guidelines, Analgesia, Antibiotic
23 Classification & Costs, Antibiograms Algorithm, Antibiotic associated Colitis Algorithm,
24 ARDS: Hemodynamic Management, ARDS: Steroid Use, ARDS: Ventilator Strategies,
25 Asthma, Bleeding Patient, Bloodstream Infections, Blunt Cardiac Injury,

26 Bradyarrhythmias, Brain Death, Bronchodilator Use in Ventilator Patients, Bronchoscopy
27 & Thoracentesis Guidelines, Candiduria, Cardiogenic Shock, CardioPulmonary

28 Resuscitation Guideline, Catheter Related Septicemia, a Catheter Replacement Strategies,
29 Cervical Cord Injury, Congestive Heart Failure, COPD Exacerbation & Treatment, CXR
30 (Indications), Dealing with Difficult patients and families, Diabetic Ketoacidosis,

31 Dialysis, Diurectic Use, Drug Changes with Renal Dysfunction, Emergency Cardiac

32 Pacing, Endocarditis Diagnosis and Treatment, Endocarditis Prophylaxis, End of Life
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20 Management of Open Heart, Post-Op Management of Thoracotomy, Post-Op Myocardial 21
Ischemia (Non-Cardiac Arrhythmias after Cardiac Surgery), Post-Op Power Weaning, 22 Pressure
Ulcers, Pulmonary Embolism Diagnosis, Pulmonary Embolism Treatment, 23 Respiratory Isolation,
Sedation, Seizure, Status Epilepticus, Stroke, Sub-Arachnoid 24 Hemoradnsapf2%%htricular
Tachyarrhythmia, Supra-Ventricular Tachycardia, Wide 25 Complex QRS Tachycardia, Therapeutic
Drug Monitoring, Thrombocytopenia, 26 Thrombolytic Therapy, Transfusion Guidelines, Traumatic
Brain Injury, Assessment of 27 Sedation, Sedation, Septic Shock, Bolus Sliding Scale Midazolam,

Shott Term IBedsigop Doipracked Bihesis arhotapinditbert GrgelinsterbrRe piseEarsAtStrategy,

Thyroid 29 Riseasay, iy RespinbdiiectinmRIRmedsm arensp ebRalated JafetianRedreatment of 30
Airway Obstruction, Unknown Poisoning, Unstable An%lna, Upper Gl Bleeding Stress 31 Prophylaxis,

Vantomycirl oppbeirbaihte G -Kregiobalopasher Bemidebmiyez NiXicdatiensdide¢ienfatopoietic
Growth Fac%yﬁe%%@lﬁmMﬁﬁ&%ﬂ%&wﬁé}ﬁarﬂ?ﬁ%aléé%ﬂﬁ'ﬂ&%lwmﬂ{a&fptoco', Venous

Thrombosis Diagnostic and Treatment, Venous 2Thromboembolism Prophylaxis, Ventricular

Arrhythmia, VedreseriemaHEfAl pRsi o roaiment dlReatRRbaS thitelges & Hetder embodiment, a
method furthg,cAMRIIREs A RAtA BRSNS AR MRIB RO Us T ralaling andhBnaEIng Petisikdata from the

at least one command center and providing 6analysis in results over a second network to the at least

onecommahtf¥aiies. Hyppikeopipideripatione Cremifel SrrMnngsiorigniebie ffasdiates the logical

datg structugerferi RlliRgAauAGE BRGLYR ﬁ)‘égf‘é’e‘?mﬁr&@%@fﬁﬂﬁ&ﬁbk&g@) el ilygtrades the logical
data structure for billing, insurance and 12demographic information (cont) 13Figure 2 illustrates the

confnand c¥hghasymat danistriidenreMamgemetofiidenetasitie niarsnd MeriecBgit &l data
strygture (CoRRAE JAtHaryeans 004 WRRAK R0 MERMIRY Melmingumes % lINsirigaithe logical

data structure for creating a medical history 2Figure 4 illustrates the logical data structure for creating
notbs relatiﬂ@f%%ﬁﬂewﬁﬂ@éﬂﬁémféﬁl%ﬁﬁb gdt bundle branch block, Necrotizing Soft Tissue

12 Infections, Neuromuscular Blockers, Neuromuscular Complications of Critical Illness,

13 Non-Infectious Causes of Fever, Non-Traumatic Coma, Noninvasive Modes of

14 Ventilation, Nutritional Management, Obstetrical Complication, Oliguria, Open Fractures,
15 Ophthalmic Infections, Organ Procurement Guidelines, PA Catheter Guideline and

16 Troubleshooting, Pancreatitis, Penetrating Abdominal Injury, Penetrating Chest Injury,
17 Penicillin Allergy, Permanent Pacemaker and Indications, Pneumonia Community

18 Acquired, Pneumonia Hospital Acquired, Post-Op Bleeding, Post-Op Hypertension,

19 Post-Op Management of Abdominal, Post-Op Management of Carotid, Post-Op

20 Management of Open Heart, Post-Op Management of Thoracotomy, Post-Op Myocardial
21 Ischemia (Non-Cardiac Arrhythmias after Cardiac Surgery), Post-Op Power Weaning,

22 Pressure Ulcers, Pulmonary Embolism Diagnosis, Pulmonary Embolism Treatment,

23 Respiratory Isolation, Sedation, Seizure, Status Epilepticus, Stroke, Sub-Arachnoid

24 Hemorrhage, Supra-Ventricular Tachyarrhythmia, Supra-Ventricular Tachycardia, Wide
25 Complex QRS Tachycardia, Therapeutic Drug Monitoring, Thrombocytopenia,

26 Thrombolytic Therapy, Transfusion Guidelines, Traumatic Brain Injury, Assessment of
27 Sedation, Sedation, Septic Shock, Bolus Sliding Scale Midazolam, Short Term Sedation
28 Process, Sinusitis, SIRS, Spinal Cord Injury, Steroid Replacement Strategy, Thyroid

29 Disease, Transplant Infection Prophylaxis, Transplant Related Infections, Treatment of

30 Airway Obstruction, Unknown Poisoning, Unstable Angina, Upper GI Bleeding Stress

31 Prophylaxis, Vancomycin, Upper GI Bleeding Non-Variceal, Upper GI Bleeding

32 Variceal , Use of Hematopoietic Growth Factors, Ventilator Weaning,
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4Figure 4A illustrates the logical data structure for creating notes relating to patient 5treatment and
diagnosis (cont) 6Figure 4B illustrates the logical data structure for creating notes relating to patient
Ttreatment and diagnosis (cont) 8Figure 5 illustrates the logical data strug@[ﬁmfaqﬁtgm@j medical
orders 9Figure 6 illustrates the logical data structure for patient care, laboratory testing and
10diagnostic imaging 11Figure 6A illustrates the logical data structure for patient care, laboratory
testing 12and diagnostic imaging (cont) 13Figure 7 illustrates the logical data structure for categories
of information that are 14permitted to be presented to intensivists and other care givers by the system
15Figure 8 iVastiates WeagBrofasa st enars idraobosie Rirgnpsiticptd tacaigestl ofkpore sA
illustrates theylogieakAmiasIHSYpE Rk AoV BRRINg- NRtR PRl _swf;zﬁgws}flaﬁﬁwsn%g"ustrates
the distributed architecture of the present invention 19Figure 10 illustrates the system architecture of
the presentdeMeeRDIragngeStiaingttates the decision support algorithm for decision support
algofithm 21for diagnggisanchiteatment at-Ransieaitis:r 22RigHIE LAdlSiates the \ialepisng data flow.
23Figure 13A illustrates capture and display of diagnostic imaging. 24Figure 13B illustrates
establishingttAtBs codfanalyzing pitisatsiaadmmmieidras onperamang csniteantarpritngan
resqurces ofdgi weiting-dlata doteriace lithers BAIS SRt IYEIiARe 28RigHrRl Lenllystrates the physician
resources database data interface of the present 28invention. 29Figure 16 illustrates the automated
codihg and billing system integrated with the 30workflow and dataflow of the present invention.
31Fjgure 17 illustrates the ordgRyfiing IERTPY 10V Ahe PresaniDRvENI(GS2Figure 18 illustrates the
event log flow of the present invention. 10 21 January 2004 WO 00/79466 PCT/US00/1740~ 1 Figure
19 iflustrates the sHigH b irsiehrelngisahdsfantysiase MRiREREo RS WankRAB DA IMOSHARES the
progedure ngigarg@bien and line log for the present 3 invention. 4 Figure 21 illustrates the acalculous
cholecystitis decision support algorithm

11 Figure 1A illustrates the logical data structure for billing, insurance and
12 demographic information (cont)

13 Figure 2 illustrates the command center logical data structure

14 Figure 2A illustrates the command center logical data structure (cont)
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5 Figure 22 illustrates the adrenal insufficiency decision support algorithm 6 FigyHg 23y bistates the
blunt cardiac injury decision support algorithm 7 Figure 24 illustrates the candiduria decision
support alg® & Egure 25 illustrates the cervical spine injury decision sUiffdHSa¥GAtAm 9
Figure 26 illustrates the oliguria decision support algorithm 10 Figure 26A illustrates the oliguria
decision support algorithm (cont) | | Figure 26B illustrates the oliguria decision support algorithm
(cont) 12 Figure 27 illustrates the open fractures decision support algorithm 13 Figure 28 illustrates
the pancreatitis decigigitGupipastalganEnozit FguwieueQrit astatamhenamisillingiergy decision
support algorithm 1 Figug@.ﬁotillyst@t(?s thq Q(%st-tolp th¥ Frtension decision support algorithm 16
Figure 31 illustrates tHe BUIMORSTY enibofsh Jeeis6RLt AP STEAIge Ao T % [ 8249 illustrates

the pulmonaryrestiestiid déaginiols support algorithm (cont) 18 Figure 32 illustrates the seizure
decision support algpithen AQifigre 3R Miertipies te QYT rsieRimipalaR ARRISIoR swRRert algorithm
20 Figure 33A illustrates the SVT unstable decision support algorithm 21 Figure 34 illustrates the
wide complex B5REFAM\HAFIRIHEMon support 22 algorithm 23 Figure 34A illustrates the wide
compleéx QRS TachyigudidRiBistiotesthp pagica? dagdgornichme (cocrtafbghiges ecBinkdustpatiestthe
assessment of seelafion AeeiiongaRPt algorithm 26 Figure 35A illustrates the assessment of
sedation decision support algorithm 1Iii.cFont)_ 27 Figure 36 illustrates the bolus sliding scale
midazdlam decision é%‘ﬂﬁgrtﬁﬁlsé@% ogiealdnta srushivredon eutmnal adisib Ard¥Sessment algorithm
decision support alghigtines iB8skrigesrhSB gl datesriheirhortpaiem: sedatiborapeessitlesigion support
algorithm 30 Iﬁiggl;gsgfgingMg\tes the respiratory isolation decision support algorithm 31 Figure 40
illustrates the empiric meningitis treatment decision support algorithm 32 Figure 41 illustrates the
ventildfor weaning dgHR SIYpErEa 18 IRBIRdate Strughie Sy pion corDldoRBNGESting
PCT/W500/1 74 ihdniguitaddginfluskgtes the ventilator weaning decision support algorithm (cont) 2
Figure 42 illustrates.the warfarin dosing decision support algorithm 3 Figure 43 illustrates the HIT-2
diag n%3stic decision g@b‘{fe?t‘@l’é%??ﬁ%ﬁrllwio ll(éadsrdg‘%lftlr égs Fafclé'gcgt?ﬁ%réeos \9#5%%({%? tls%/r&%%agccording to
an altttnate permitted to be presented to intensivists and other care givers by the system

15 Figure 8 illustrates the logical data structure for documenting patient vital signs
16 Figure 8A illustrates the logical data structure for documenting patient vital signs
17 (cont)

18 Figure 9 illustrates the distributed architecture of the present invention

19 Figure 10 illustrates the system architecture of the present invention

20 Figure 11 illustrates the decision support algorithm for decision support algorithm
21 for diagnosis and treatment of pancreatitis.

22 Figure 12 illustrates the vital signs data flow.

23 Figure 13A illustrates capture and display of diagnostic imaging.

24 Figure 13B illustrates establishing videoconferencing in the present invention.

25 Figure 14 illustrates the physician resources order writing data interface of the

26 present invention.

27 Figure 15 illustrates the physician resources database data interface of the present
28 invention.

29 Figure 16 illustrates the automated coding and billing system integrated with the
30 workflow and dataflow of the present invention.

31 Figure 17 illustrates the order writing data flow of the present invention.

32 Figure 18 illustrates the event log flow of the present invention.
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5 embodiment of the present invention 6 Definitions of Terms and Data 7 Detihifi@ngas§ MOaAdles In
the following Detailed description of the Invention, a 8 number of modules and procedures are
described. B Yiftts8es of definitions, the 9 following module definitions apPiFaRd%4r&# More fully
amplified in the descriptions of the 10 figures that follow: | Term Definitions: 12 Following are a
series of definitions for certain terms used in this specification: 13 Insurance carrier: This is a table
of all the valid insurance carriers listed in the 14 system of the present invention. 15 Patient
guarantor: Provides Higuind@rdingeatgs dresnortinfmsaniptefuntatipued thatesent idvBident information:
Providgs demographiginéommindRrnasidRatittod tMedicalaupnb S RipdISIRRGT his contains the
various disorders of the patient and 18 the dates associated with major medical events relating to
those disorder8V¥¥'fMedical history: Contains non-major system medical history of a patient. 20
Drug: Gontains whatfigedigatidustenc gliesgikalbayehbreysiilie ditieddicngpaatiptidim21 admission. 22
Address: Contains the, gdesn ar.Ad e SSRAIPLABER BARNI,AS, BAPL ViRl here may be

h 4 may visitthe |

multiple records for any given patient, since the patient 18 ) on more than one
occasién. This file cotgdind bR FHEsShebrtsridias DR HeeitiopyuRIosRleeriSePhysician-patient
task: Contains the tasgiradhacsheenthlefiacion deckiRasigpbr Agsagent illness: This contains a
textura§ description q[;fl three B?ﬂ?u@%rﬁl@?ﬁfé E%;v ﬂgg% S2§ns|%§acificdICSLIJO\I{iSsdt. %9 gih sical exam: This
contains the informatién gathered as a FESUlt 0 £pﬁy§.‘é‘Z| SO XA al?ioﬁ of the patient during the
admisslon to the ICUrigueSandistiathsiths; ofigizripdegidion sibpogt Mgorithation related to the fluids

provided 32 during sugens ALANMEEOHOM R daRIsaE R BF i RBANGL 7405~ | Surgery: This

contains all informatjQn pertainjpg to any surgical procedure 2 performed on a patient while the
patient is at the ICU.i:Q ?\E?Ség%t‘g]‘b%rtﬁ ?Sl“ﬁ/eso AT RTARP Y SPRER Bfheeds to be gathered

when & 4 patient is Bgmittilistratee th€dpen fractures decision support algorithm

13 Figure 28 illustrates the pancreatitis decision support algorithm

14 Figure 29 illustrates the penicillin allergy decision support algorithm

15 Figure 30 illustrates the post-op hypertension decision support algorithm

16 Figure 31 illustrates the pulmonary embolism decision support algorithm

17 Figure 31A illustrates the pulmonary embolism decision support algorithm (cont)
18 Figure 32 illustrates the seizure decision support algorithm

19 Figure 33 illustrates the SVT determination decision support algorithm

20 Figure 33A illustrates the SVT unstable decision support algorithm

21 Figure 34 illustrates the wide complex QRS Tachycardia decision support

22 algorithm

23 Figure 34A illustrates the wide complex QRS Tachycardia decision support

24 algorithm (cont)

25 Figure 35 illustrates the assessment of sedation decision support algorithm

26 Figure 35A illustrates the assessment of sedation decision support algorithm (cont)
27 Figure 36 illustrates the bolus sliding scale midazolam decision support algorithm
28 Figure 37 illustrates the sedation assessment algorithm decision support algorithm
29 Figure 38 illustrates the short term sedation process decision support algorithm

30 Figure 39 illustrates the respiratory isolation decision support algorithm

31 Figure 40 illustrates the empiric meningitis treatment decision support algorithm

32 Figure 41 illustrates the ventilator weaning decision support algorithm
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5 Medical orders: This provides the general information for all types of medigcal; & gudersgpsociated
with a given patient. 7 Daily treatment: This contains the treatment provided for a givén patient on a
given 8 day @WaMPtliagnosis: This contains the daily diagnosis for a givenPSateWhich 10
includes neurological, cardiological, pulmonary, renal, endocrinological, and any other 11 diagnosis
that may be associated with a patient. 12 Vital sign information is also critical to the administration of
care in the ICU. A 13 number of different modules collect information relating to patient vital signs.
For 14 example: 15 Pigtieent lddihustikes the oviddaiahwegemegdddisionswpport dhgatittee o1 be gathered

16 when a patient isgipiteciiaHird Gl whiRatieshyak Tbiscamang fifiarord of each visit to an
ICU by a patient. 18 Patient: Provides dem(%graphic information for each patient. 19 Vital sign

header This containe GEharAHiEiG Aho H bk HeprgHfedgHislon SIPRATL 188 P the particular patient.
21 Vitad sign: ContaiRgtheddiiihsigredatadtakasitati spgsitim miendalg fonmaliaame 22 patient. 23
Hospitgl: This &REHM@HQ&QHQ’&P&&HJQ{@%@P for a particular hospital where the 24 care is given.
25 ICU bed: Contains the association for identifying which beds are in a given ICU. 26 Command
center/femote location definitions and Rfthitioanef/Eesmbanddatacated 27 for the present invention
to allow for th@efidiribnstammganad retriavid andwinicpegiel deteripaSoTtie@malen2®
Physician-physician (such.as nurses and LPN and the like): Contains_the. names of 30 all of the
physicig:ns ana%%%%i%:%l:r%og&teesr? er%r(f?)er%tlﬁgsggﬁ?reﬁ%g g’e?féﬁ%?ﬂ%?e%@%%ﬁog% tg‘i well as for ICUs
associdted wifklipEiepmedaledlelritonsanmiycnd eacimere b agelifigr ip 06 418s¢Gpaory 9106
PCT/Us00/17dleskk«emnywnication: Contains all of the various types of communication vehicles
used %go Cont%gﬁ%i'}gg‘{fdﬂ%@' physician or physician extender. 3Physician role: Contains the role a
physician is ptamng-?or-a-ﬁwén patient, (i.e., 4primary care, consultant, etc.) 5Patient: Provides
demodgaphic informEeidevioe erchspatierftddRaiom ford gtntariresnetd jodatispecHiavioes identifying

informgtion for a parigiiaice carrier: This is a table of all the valid insurance carriers listed in the

14 system of the present invention.

15 Patient guarantor: Provides the insurance guarantor information for a given patient.
16 Patient information: Provides demographic information for each patient.

17 Medical event date history: This contains the various disorders of the patient and
18 the dates associated with major medical events relating to those disorders.

19 Medical history: Contains non-major system medical history of a patient.

20 Drug: Contains what medication and allergies have been identified for a patient at
21 admission.

22 Address: Contains the address or addresses for a given patient.

23 Patient visit: There may be multiple records for any given patient, since the patient
24 may visit the ICU on more than one occasion. This file contains a record of each visit to
25 an ICU by a patient.

26 Physician-patient task: Contains the task that had been defined for each patient.

27 Present illness: This contains a textural description of the patient illness for the

28 specific ICU visit.

29 Physical exam: This contains the information gathered as a result of a physical

30 examination of the patient during the admission to the ICU.

31 Surgical fluids: This provides all the information related to the fluids provided

32 during surgery.
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7command center/remote location. 8Hospital: Contains identifying informati%f%rﬂjaﬂytmr
hospital wherein an ICU 9is located. 10ICU: Contains identifying information for an ICU at a
hospital. 11YEUHEHContains the association for identifying which beds are’TA§NE 4 2hospital.
13ICU patient location: Provides the association between an ICU and a patient and 14identifies
where a patient is located within an ICU in a particular hospital. 15The order entry functionality of
the present invention provides a critical service for 16obtaining information on the patient during

admission, medical gidess: 2AH sRGAIWIERARIAVIdRIA A PAteakgutingdhalcy stay. For
examplze: 18Radlolo%: Contetlinst a ra%iolo ylperforg]e{%ﬁ]n a particular patient. 19Radiology
results” Contafis e resuft8oreat llr':a ﬁ)?(%qg?/ fé%ftpt fforrried on the 20particular patient. 21Drugs:
Contaids all relevanPatitntraditionTis atbtidedigengsainfoanpaive b asdde enb2 2atdienedistenesl.
23Labqratory pGataingalidanaratneidests ordered for a patient. 24Microbiology result: Contains the
results of microbiology grganisms taken on a 25patient. 26Laboratory result: Contains the results for

a laboratory test ordSEF R P GRINIBIY s srens gbinioamagies Fie dlbpnespionedise THE
INVENE ION 28ddneassesatet iwitkatgiveispatsystem and method for remote monitoring of ICU's from
30a disgant commarghAEHERRCIRICAAN &Y FARIATAg ARl iR ot Glisselelt,
3lintensivists can better spread their expertise over more ICU beds that heretofore 12 Wo
00/794%6 21 J’&Y]uary 2004 PCT/US00/17405 1 achievable. The presence of 24-hour a day/7
day-pes-week intendbaidy dagmakiarTaticatiyains deciensendheioraiydnpatassaaaied with ICU
care. 3 Referrng to Flgur e Billing and Demographic data structure of the 4 present
invention is iIIu;struatei Pﬁ%%%ggre#?gjg 'ﬁ?(l: %%‘}%‘g%%ﬁ%@?%%g} e% e Loah"{iha(gyg[lﬁ%{rticuIar
patient! This iAR#FASIEIHIEBAeRsEoakEiibrceatigMds of information one 6 would normally gather
on a patient such asviitgtspameolastioRm elstadaRb0 R RUMBRE;strhtibA dlasialtse &0d, oiher types of

mfom‘%‘tlon' I:)atl(_:‘bnt I e Infglrﬁlgé'i Eﬁ%gql}f%rlnslation relating to patient vital signs. For

number of different mo
14 example:
15 Patient admit: This provides the general information that needs to be gathered
16 when a patient is admitted to the ICU.
17 Patient visit: This contains a record of each visit to an ICU by a patient.
18 Patient: Provides demographic information for each patient.
19 Vital sign header: This contains general information related to the vital sign data
20 for the particular patient.
21 Vital sign: Contains the vital sign data taken at specific intervals for a given
22 patient.
23 Hospital: This contains identifying information for a particular hospital where the
24 care is given.
25 ICU bed: Contains the association for identifying which beds are in a given ICU.
26 Command center/remote location definitions and modules have also been created
27 for the present invention to allow for the orderly storage and retrievél and entering of data.
28 For example:
29 Physician-physician (such as nurses and LPN and the like): Contains the names of
30 all of the physicians and physician extenders for the command center/remote location as

31 well as for ICUs associated with the command center/remote location.



8 collected and associated with the patient demographic information 9010. Patiest 3Jinsytwace
information 9012 relates to information on the type of accident and related 10 information such as
employment @MERAEr name, place of service, and other information 11 thECNESH/#ét4te to the
accident that actually occurred (if at all) and which would have to 12 be reported to an insurance
agency. This information is associated with the patient 13 demographic information which assigns
the unique patient ID to the particular patient. 14 Insurance plan information 9008 is also created

and stqred and comppiggudieatitii GERSFANIB th $atid8sRIPR AN MONEY AN VUM g0k @roup
number. This 16 informati%n é%r%gg)?iinsuranciplan 9008 Is also associated with the patient ID and

17 derhograpfE BRI SO ROP RS BRAY I Ra IR A RISISR 9002 is also created and stored for
each physician ass®ipswiani0levifloitnsyisteote ofplineipiaase ptayive Morongibefopatiatioiii such as first and
last name, 20 giadentials ardigiiekdyformation concerning the physician is saved. In addition, the
21 physician's role 1s identified 9004 and information concerning the physician and the 22
physicfan's role is aS8HEREEPYIET frenorrbin i prmrtion il faehRatient 1D stored in the 23
demographic informatmmagilénidd/ieatieritsativa:dmteide idéatihdnh asfpitahtiynhddnagpattadular

representative 9006 who has.a 29 representative ID which also is ultimately associated with the
patient ID. In addition, 26 communications data 9000 is stored concerning how a representative can
be readhed (cell 27HiBH: RerrnpitshEfsRgInfEmasi g RyHcdarhaspaalavhersimaelal Billing and
Insurance datia Biateture is 29 illustrated. An insurance provider number 9014 is also stored in the
system. Each 30 physijcian is given a provider number and proyider ID by each insurance company.
Thus qél data must be é%}rég%ééaerﬁ é“&‘g%"{ﬁé ".E"éi%%%@é%%g?%%hﬁ%r physician by each 32
insurdnce provider. Iisbrstdrangzionths asses gtine paidgntidyinsavhsddeidsar immeixety with Is 21
Januagy 2004n¥épx£10/79466 PCT/US00/17405 1 treatment of the patient. 2 Each patient admitted to
the holspital and to t CLtJ. ha? a patiqpt v.idsit ”? 3 assgci ed with tfg}?lﬁatignt 9017. This visit ID
has pastient ID informati ﬁ,lf&f PHGrmMAYIGH, a8 ASSIENd f:etYV St Biter IRfRANTBH PSevant to the
specifi¢ visit. TdeigiBanrdrenatiprtinilisbkeatrsovithifigndé AinBranisitalh@pidl.is associated with the
patientID 6 9010 sqfbatRRERYIAihCAhARAHE frlé MatiRAtioh PSHIRGS FRISEMIRIEpation 9018

is stored by the system and is associated with 8 the insurance plan information 9008 as

appro’p?ri ate. Hgntlﬁg IB cm‘g?ﬂgp m)smfzem&snégm@fg admission, medical orders, and procedures

17 provided to the patient during the ICU stay. For example:

18 Radiology: Contains all radiology performed on a particular patient.

19 Radiology results: Contains the results of each radiology test performed on the

20 particular patient.

21 Drugs: Contains all relevant information for all the drugs that a patient has been
22 administered.

23 Laboratory: Contains all laboratory tests ordered for a patient.

24 Microbiology result: Contains the results of microbiology organisms taken on a

25 patient.

26 Laboratory result: Contains the results for a laboratory test ordered for a particular
27 patient.

28 DETAILED DESCRIPTION OF THE INVENTION

29 The present invention is a system and method for remote monitoring of ICU’s from
30 a distant command center/remote location. By monitoring a plurality of ICU’s remotely,

31 intensivists can better spread their expertise over more [CU beds that heretofore
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9 with its name, address, and other identifying information 9018 is associat%w%%la%mdrlo of
plan 9008 carried by the patient. The insurance carrier information 9018 together with™ 11 the
insurance p¥ 1A% ation 9008 is associated with the patient via the patiedtGHYPdfhation
9010. 13 Patient address information 9020 and 9022 are collected for each individual patient 14
and associated with the patient demographic information 9010. If there is a patient 15 guarantor,
this information is obtained and stored with information on the guarantor 9026. 16 Such information
as the guaranignisiitst amRe pas et HakeRhakisiny andpetiesel nteferimatine i sianesignd is
iIIustratZed in Fégure IA.hFurth rl,.tthetguarantotr' a%gfsgg 9024 18 is also collected and ultimately
associated wi Ctﬁgsﬁsa &Nt aem é?aﬁﬁfgcfﬁ' ormation 9018 19 Referring to Figures 2 and 2A, the
Command Center |oRgerridata Etgursuternd 20.ithesBidliog adl Dehegraplio datfstmrationftbsociated with
demogyaphic gretinswans IIRHRRHIRN B.AGRIMERUPRE INARAFSHIS SAakd SResations of the

command center, Therefore, 23 . communijcations information 9000 is combined with physician and

physician extdRHEH FPatsat, s mipmmatiog mpmsss it Shrtxnisal Sings ArpipmAiensifole 9004 to be
associated withoudd ribrenaibyatirapinia hafanrmbmsﬁﬂi&a‘ﬁhelmﬁamt;yﬂﬁﬁﬁlﬁoenmﬁba,%l?_t_ogether
with this 26 informpendS. A8 SRR YU BRRRURNPRIQRILORNAIGT RS R B, (dentifier 9030.

27 Each location ID has patient ID information and visit ID information associated with it. 28
Referrthg nowr?d9elgl padassetiatedariimiin datieniidimogieattia o wnasion P8 W Rasisthtion continues.
Each 1€U bedBasiar associdtaddeatinres b wikichcompiigrsypdofiasgiattlsad isiesmation, room
numbey, and hed number 9038 Iti nd as 31 described earlier. instrumentation such as
cameras are also assoc?gt% vﬁ#ﬁ%ﬁ%&%&%ﬂ%@f %@%Eé’natl?cr?fesf&%cr% %Hé %ﬁé?rrlgré)rs% {tllcr)]ng 9040 will

have &'locatioharypeldteigtesatie retidpetdhrbaptual brssmrabilavyt) ool rdidevedd hagoo/17405 1 as
well aphave ermpbasbibensatingsandnrssatintrtaamends daotifiesd Vesmatanerd Each ICU bed

9038 i assoc%te(()j }/;\i/ithr}caﬁﬂtjo%Jagon?aZ Eﬁch .ICUﬂpas informtati(t)tilDC’: associated with it that uniquely
identifies the (CU%S eing assocl:?atvevg'\c/vﬁaﬁst'ﬁgspaerffgh ar P4 gspltfaﬂ,tafn%f'ﬁg\‘}lﬁbpﬁ%?ﬁ%ular phone
numbéts, fax numbénrsuransekpigraioéorniaties 8648 isratboSrstitest dndotanediam ¢hmptedp to identify the
ICU. §sAs notagdiphiR¥ReRREMDIGUNS AssReiRgd I harbesRitallRhurdch Aggpital has a 7 unique

identifier, as We[JI as ifs ow%‘hname, addresivggﬁd other identifying information. 8 Further, since each

in _
hospitSl IcU i3 B B STYIRG IR S R SeseaRRraltd el Parieoidithn on the remote
commidnd certen@d@hisiaksoetited04fth the hospital

18 Physician information 9002 is also created and stored for each physician associated
19 with the system of the present invention. Information such as first and last name,

20 credentials, and other information concerning the physician is saved. In addition, the

21 physician’s role is identified 9004 and information concerning the physician and the

22 physician’s role is associated with the particular patient via the patient ID stored in the

23 demographic information 9010.

24 Patient’s are entered into the hospital by a hospital representative 9006 who has a
25 representative 1D which also is ultimately associated with the patient ID. In addition,

26 communications data 9000 is stored concerning how a representative can be reached (cell
27 phone, home phone etc.).

28 Referring now to Figure 1A, the Overall Billing and Insurance data structure is

29 illustrated. An insurance provider number 9014 is also stored in the system. Each

30 physician is given a provider number and provider ID by each insurance company. Thus
31 data must be stored regarding the ID that is given to a particular physician by each

32 insurance provider. This information is also stored and can be associated ultimately with
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10 information. Each command center has a unique ID and has associatedzdgsgstr) pagarmation
stored as well. 12 Thus in the Command Center logical data structure, patient ID information 9010 is
13 linked to"¥4fi@A¢t9ocation 9030 which in turn is associated with an ICU B&d/§6%81é4ch of 14
which beds are uniquely associated an ICU 9032 which is associated with a hospital 9034 15 which
in turn has the ICU managed by a command center 9036. 16 An integral part of the system of the
present invention is the recording of medical 17 history. Referring to Figure 3, the logical
relationship ameingedoda wicprsis for medial 18 history is illustrated. Patient visit information 9017
combined with the physician 19 physician, extender informatj 002 is combined with specific
note-t:%dng informatg)a?]ﬁ1 pl) '561 : %gﬁ%?}éem?S?ﬁi‘léﬁ%cﬁgghrﬁt;{)%@e% REYSE X84 the the notes are
taken ds well assapiated witbthetppiient ARl Aothivisitfdd iaspatieridl informétéomichital history item

904d4, wllhich hg%r&&ti&,oam}w]gqm@@ﬁ@&h@imgmémmt%w§d£ﬁmaw4i9néﬁ_ﬁr?Iﬁrises A
medical text, 23 category.qf informatjon, and other information relevant to the medical history. As
noted, >24 thid IYSPAY: Hd%' 8?%@&%‘&0 s 018‘9 ﬁ%g'ﬁé@ng%ﬁtésoaﬁﬂﬂaéef{&@l6Wﬁ'§PWRich in turn
25 is associat@¢ \iththheepcitianit visibatrdgskd Siciatiantormation 9017 and 9002. 26 Referring to
Figure 4, 4A, and 4B, dienRetarerninenaginald8iR stiahy et ibR2nPIes8aLiRvERtRN is

illustrated. As poted earlier, the note ID 9042 combines information 28 from visit ID, treating
physictan, and"SMEF RS RS PERHM RIS ARRTERIIRIS JHRUS PRGIEH RSB oIS &ATHE rmation is
associated withitthits motes) I@dd%f»earidugtﬁcsidmﬁfginga‘rﬁoﬂnetiampwi_mismmgﬂovmﬁeryﬁ@l?, is
associgted wikh g 9048 <RS- dAFIASPRAALIAhc LG RANRR A Y018 igBhBv i System of

the present invention and is associated with the 32 visit ID 9017. Physicians are able to create free
text patient illfEsOHERA HagiEmatien PN ds atserivmab It sRatirptRhepetitnyBh0/1740~ |
associate theinfostiatibe 900 9042. Similarly, free text information regarding functioning 2 of the

systery 9050 is perrgiited, aaﬂe%ksmﬁﬁ%&éﬂtsgzwm @aﬁ?saxee&q{&v}s %Qree%%%%&%%l I;’%%Hgnfet and

procedure 9042. 4 Specific notes regarding, for example, surgical procedures are a ept. Surgery
5 notdd 9054 #id asseciriedattivibs BrpetRamaerssbicinformatien Wi H thestisatRatiess 6 anesthesia,
surgical diagngaianelediivéniofarmaiiorotasidatier sieledad b iginahinfosMat @lardhSHygeRl fluids
9052 administereq iﬁféfr'x%%%‘nea%%‘ér &PJ@“?G)%% aha a§t%9a‘%r'1af‘?59t""é%mﬁ 8.3ugery information 9054.
Additionally, any surgical complications 056 are noted an also associated with the surgery
whichlih turn dereativeds siaiedapdis iffystrated in Figure 1A. Further, the guarantor’s address 9024

18 is also collected and ultimately associated with the patient demographic information 9010.
19 Referring to Figures 2 and 2A, the Command Center logical data structure is

20 illustrated.

21 The various information associated with demographic and insurance information is again
22 used to manage the care and operations of the command center. Therefore,

23 communications information 9000 is combined with physician and physician extender (i.e.
24 nurse, LPN and the like) information 9002 and physician role 9004 to be associated with
25 the demographic information 9010. The patient visit information 9017 together with this
26 information is associated with the patient’s location which has a unique identifier 9030.

27 Each location ID has patient ID information and visit ID information associated with it.

28 Referring now to Figure 2A, the Command Center logical data structure

29 illustration continues. Each ICU bed has an associated location ID which comprises

30 hospital ICU information, room number, and bed number 9038. In addition, and as

31 described earlier, instrumentation such as cameras are also associated with the particular

32 patient. Therefore the camera setting 9040 will have a location ID relating to the ICU bed

16



10 Referring now to Figure 4A, the logical data structure for notes and its descrighaantdd®4
continued. An assessment plan 9058 is created and associated with the same note ID for 12 the
particular pR2AY & plan has a free text field that allows a physician to cr&&tEYs&1348)propriate
assessment plan and associate it with a note ID 9042. 14 Various daily notes are also kept and
associated with the individual note ID 9042. 15 For example, the daily mental state 9060 is
recorded to document the mental state of the 16 patient. The daily treatment 9062 administered to
the patient is assetliaiedwithnibe valiguettihgsnatrabbbc el dailyre idenasisifRE84goaIso created and
associgted with unique,n D A2, 19. Any unsta itian Iso. noted 9070 and
recordg kept of thoscgjaggr%?tigﬁgjﬁ’é%o Simi g}ﬁt/emvcg?[[]éﬂPyt?t;g@?r%’a%%%%@a%sﬁsr'enso(l{}fgmg information
9072 ig kept asePgigtsdonthé that yhigreheidpnifins RstiCiDashyingeasserisiedhittathy pantisidarl exam 9074
is administereghspiat, 2 RAVBCAAEsAN i nbes, extemaiadvwdREphYSIfaR ISagsociated with
the unigue ID 23 an recordst k?et]ﬁlleagxtj%ft rn’l?i n 9076 for the particular patient is also created
and 24 stored’a gn'a Wit e alfi%rgeyptyopb, and a ggg/?name. This information is uniquely 25
associéted with the Aot AReferehsh KdhizesFigiared 4Athta bdspitit 90 3daEaBthaspitabtizra 26 the Notes

Creatign and iRfRAEABREFHRIMIISERDIRNHEIME SRECHCROIRHLE M HRRRIE IRdHhfi6AS also kept and
associated wi}tjar%niqu_e note ID. Th%s{ E‘ii.) #therp comﬁrisest e principal 28 diagnosis, the chief

compldint, the Pt HiEgHyash s % S TS PSR ASTEoScommAN Sper
identifigationsiefumitigs of iKaemetésamvhiol deatpri®Nd6 cLavseniang thich 36 hasigtal's condition. 31 Any
drugs;that areaghministerestiocUnamanl eBteNHLdiNg Ao 3AYRd RS AN THIRSs32 9086 is kept and
associated with_the unique note 1D 9042. 18 21 January 2004 WO 00/79466 PCT/US00/17405 1
Procelural ndfRBAO LI 35 fdlimented 9082. Procedural notes involve the 2 procedural type,
the priacipal diagnoils;sthetlprr@@:adnm .[Dm_ld:idngipat.)dﬂdlsnabtpdlqmﬁiansm?fnmdmtbeDilfDTsmation of a
proce.ralnafi BIRSRALIARRSY YAWIO AR 058 A BPLAR PBYS ipdbe, progedural note

item. This information is also associated with a 5 procedural evaluation 9084 which comprises text
descriing the*Bigthestsiair aviguehiamanizted dH A2 mriideitrsecintss &vith a hawiehd34 description
9088, 1proceduiitieuatuation HO3CU handedroce dormdindiccHRAMDHE82, are all uniquely associated
with thg note ID 9042, 8 Refer &p[gop ' the Logical Data, Structyre of.the . Medical Order
9 Funlctionalict)%gf the Preeééjﬁt lfnvenﬁ‘ﬁsﬁ%tlﬁlﬁgfr%]f%p.e erhf: lgLr%%]en |3zlﬁ6%(§‘re g?oé%lélg %ffargeglﬁaﬁique 10

order 1D assotisieey Brfertinerstigseridhe toaisphslatiensirmaerasdetasismeats fertmedighe

18 history is illustrated. Patient visit information 9017 combined with the physician-

19 physician extender information 9002 is combined with specific note-taking information
20 9042. The note information comprises the date and time the notes are taken as well as the
21 note type. The note ID is fed information from the medical history item 9044, which has
22 its own unique medical ID associated with it. This information comprises medical text,
23 category of information, and other information relevant to the medical history. As noted,
24 this information for medical history 9044 is associated with a note ID 9042, which in turn
25 is associated with the patient visit and physician information 9017 and 9002.

26 Referring to Figure 4, 4A, and 4B, the note-keeping logical data structure of the
27 present invention is illustrated. As noted earlier, the note ID 9042 combines information
28 from visit ID, treating physician, and other information relating to the time the note was
29 entered. Other information is associated with the note ID. Referring first to Figure 4, the
30 patient visit information 9017, is associated with the note ID 9042. Various procedural
31 information 9046 is kept by the system of the present invention and is associated with the

32 visit ID 9017. Physicians are able to create free text patient illness notations 9048 and



11 representative ID, and various information about the date in which the Orgg\]‘é‘ﬁ@acrf%ﬁﬂ 12 and
other such relevant information. Any non-drug orders 9090 are associated with a 13 unigue
non-drug oN&Y*4%e order is classified, identified, and free text can be cr8SEHSYAH)he
physician to describe the order. This information in the non-drug order 9090 is 15 associated with
the unique medical order for that particular patient 9092. 16 Again physician and physician extender
identification information 9002 is also 17 uniquely associated with the medical order to identify the
physician invakseciir dieatinith 48 toe pedticsiatiarefrie aesiformatdiDegaraiiainARhgare created

each with its QR QU 85580 Q%‘Pd\!ﬂiﬂk‘é 9 Lg mation.is collected, as part pf the drug order
including the type O!}J rug, theldgsa le,e 21 startaatél, Ir%q%%ﬁn%?/t? StG aﬁ?é?qg%%%ﬁ%%ut a few
elemedts typiealigit adpysdres e 22 drug order information 9094 is associated with the unique
medical order 1D 909geciswigoRs refdritni) &raastigpiasnaiian Al Rtdhamadicghorsiggdpformation is
associated with patient 24 visit information 9017 which.allgws that jnformation to be uniquely
entiioa it SBo ke e B A S e SRS e 4B, tno
systent is als@tcapabire wraintictiagnesiariestorimfonTaianicand mesitetasdosgicsdnfoxnatipte, an event

log item is giveargiciimbes 99RdaTHHiSRBIRkienEeRe BAssS QRN NDeERRAR WRKERLOgICa,

cardiographic, pulmonary, ren d other events can have log ite ssociated with them and
may bg used %@%ﬁrﬁdﬁ% a?ltflog?d%%? tr’f‘eg%?B 3 atil\)kiﬁ'éyg%l fﬁ'é%rc rsné’rlftcﬂ%\%%rﬁg%. )il 'ﬁ&é?ﬂ g to Figure 6
and 64, the |cdiearsheiatestryishuihe sfrgeey pedtiehindare 182 fnastioidityat e present invention is

illustraged. Each patpesaérvishl abithdtsigunione, the 1 WRINA/HMRRRRZr JRRdEM #08écription
PCT/USOO/1740~.1 9017 has a number of other pieced of information associated with it. For

example, 2 phyEPRARSH AR ABERD UYL RA et 1B 6ea e avrosieidiyifh thgsanms adedP£eed with
them.123 ne péteerricods sttiens. S0P lsndesariientad feid thesdtiatedphytictivetpbaeateithie-patient task

4 9098 task IR, Lhisiipfqrmaadinnds iHifd e ReROFRE VL. fisgagsient visit via the the 5 patient visit
ID 9017. 6 Laboratory information 9100 has a unigue lab ID associated with it. That 7 information is

keyed to the visit ID'REYELHR 89158 EpaloKeR! sqpiaterdth Reindividval wote IR 98#ous other
information gémmaimetie, tthe dalpratoryl proceehora iﬂm‘dado@dib@ﬁéabth_e neactdutesfIO2 are also
docurented Yl AnaIEkA) Gulch: $HALiniAR s b ARTAREIR I ABRARIRRALRRYID 9100

which again is unl%ue% associated with the

17 note I ¢ daily diagnosis 9068 is also created and associated with unique note ID

18 9042.

19 Any unstable conditions are also noted 9070 and records kept of those conditions.
20 Similarly mortality performance measures (MPM) information 9072 is kept and associated
21 with the unique note ID. To the extent that any physical exam 9074 is administered, that
22 physical exam and any free text created by the physician is associated with the unique ID
23 and records kept. Allergy information 9076 for the particular patient is also created and
24 stored along with the allergy type, and allergy name. This information is uniquely

25 associated with the note ID. Referring now to Figure 4B, the Logical Data Structure for
26 the Notes Creation and Storage description is continued. A specific note item record 9078
27 is also kept and associated with unique note ID. This note item comprises the principal

28 diagnosis, the chief complaint, the past history of the patient, the reason for the note, and
29 various other identifications and flags of information which help in documenting the

30 patient’s condition.

31 Any drugs that are administered to the patient, including dosage, type, and number

32 9086 is kept and associated with the unique note 1D 9042.
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| I particular patient. 12 Microbiological studies 9104 are documented togethey Wik jhg,daigand the
date 13 taken and the type of study involved. Any study of microorganisms 9106 is documented 14
with a uniqgYEHFEganism ID. Micro sensitivities 9108 which record the sBREHIRY 16025
microorganisms and certain antibiotics is recorded and associated with the microorganism 16 ID
9106. This information in turn is associated with a microbiological study 9104, all of 17 which is
associated with the unique patient visit ID 9107. 18 Respiratory studies 9101 are also recorded with
uniqueiidentificationpast¥d@ss idaditehts ard G RCT I OReTHID ISR MBtNIS AgRiNAsHRaGRied with the
patient visit ID 9017. 20 Referring now to Figure 6A, the logical data structure of the patient care 21
functiohality of th& Faglstéﬁ?’ I%'\? ﬁ%‘g' 2}scsl"fj‘ geS'rSiIm% rrélntceegf'é%tﬁoecra LS YRI YIS 22 are also
conduéted to dedethsimiafomyaticneaf eamelitidingl astueidtradedurhal dderoptiga Sreativat 9988 risight exist
with the partickdai Ratignto tipRUIAnAIGBRISMN AR AbhSssi1assQelaled i Yith the
microosrganism stugieaj 91?6 Whi§§| Egtgrmis associated with the microbiolo%y 25 category of
information of IS SR &M HAHORIIR DY M SAMPANGUSXG ISFUURe the REAe U YARE A and is
recordéd. Thisinnsgd Thednforenitton, 9kiptdeaduratidpseriptiag 8083, assaciatd ¢ waithtead¥8hage and
comprises 28 gasaeiatrchiHaEmatiosmchrasitiRiMAARSHGifalR REHPHY64,, and other

information 29 relevant to the diagnostic imaq{eﬂ%/.. The result of the image taken 9116 is also

uniquefy 30 identifieB SRR Jettr an e lOgiGRIPaiR R sl fihe Rk¥dFAtion is associated
31 withy the imBupetinfotityatiotre Ficsdmicn i isumnigdeSacssodiedborvithaerpasieniquisit 32 ID.
20 WGy 00/79%@&%A_@gaua%y%%(@l4at.P§1T42H§&9Wo%&véé%%alr&?e%?fmﬂ?tﬂyw 1B gtke patient's

biological functioning is recorded 9110. 2 Intake and output total 9112 is recorded and uniquely
assoclated witFPiE A Butpd v ariohsiffrunmsianeierothe datbandish e ptetaras eestedso
compiised theawdeithlat thehtelavadt iakemaripth eAigtabodiugbetiéy @090\ eLIIGAd¢e dafials for biological

functioning of ricul ien 1( Elgure 7 The ié: Ix ata, Structure Concern
e} Jﬁ'ﬁug’d%ﬂ H&%ﬁ&gﬁﬁ' g 5’8&?’ (08 ‘ {Tutsﬁg%’eﬁ%s data stlr)uc{ﬁré (zilllows only

with Reference 7 Informati r the present invention is illus .
certaiff* 8 rang¥sh6matisias dripliboireaideyilbisinrenionintapmoridrugortecdM8lished by having
9 categories akotanapiinm hd 2N QrGMcdrAYRIY Fanaklpafihiddpgienyosertain values. 10 Similarly,

each %pe of data 93;@,«;%1%‘%%9&'85%%\’5% )%iac%ln%%g%r iJeSn%rt]ll% lc%rm c;[rerﬁ:ia}%p BW(TZ is also

17 uniquely associated with the medical order to identify the physician involved in creating
18 the particular order in question.

19 Drug orders 9094 are created each with its own unique drug order ID. Various

20 information is collected as part of the drug order including the type of drug, the dosage,
21 start date, frequency, stop date, to name but a few elements typical of a drug order. The
22 drug order information 9094 is associated with the unique medical order ID 9092 assigned
23 to that particular patient. All of the medical order information is associated with patient
24 visit information 9017 which allows that information to be uniquely identified with a

25 particular patient for a particular visit.

26 Referring again to Figure 4B, the system is also capable of annotating and storing
27 various log items 9080. For example, an event log item is given a number, a patient

28 profile item has its own number, as do neurological, cardiographic, pulmonary, renal, and
29 other events can have log items associated with them and may be used as input to any of
30 the note taking of the present invention.

31 Referring to Figure 6 and 6A, the logical data structure of the patient care

32 functionality of the present invention is illustrated. Each patient visit with its unique ID
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11 certain values. This combination of Category and Type results in a Combi ej’al%a?@%&z% which
can be used in combination with certain values 9128 to create a value and 13 combination 9124 that
can be preS¥AEUE3%4 care giver viewing and entering data. This 14 effectiVély/ Ftie &¥drs in data
entry by only allowing certain values to be entered for 15 given types of data. For example, if only
milligrams of a medication are supposed to be 16 administered, this data structure prevents a care
giver from administering kilograms of 17 material since it is not a permitted range of data entry. The
"nextkay" funaijan RR2nisnhe ot 8thenplicedtbahkematdiaskoohitbevinsthpsasaapien during the
adminigtration of the present. 19 invention, Jhis function insures that.only unique. ID's are given and
that no%dentic%ﬁy & 'P% %r@ tg%%r? rt%% %oegiégreﬁ Jr]ga[}léer?t”snfg?ee%éarﬁ}alg?%i'ﬁpef(‘évr'#ntget"&'Figure 8,

the Lodical Daktke patissinedestaies M Sidersmeniediandhissockaedivith theabasicianspatitontiskilustrated.
Vital sign headgyg o matiomShaincsraadiqrey Adnidudiansoaiatad withifhge visit ID for the
particulsar patientt. Tthis.hfﬁgggnformation 24 comprises a date-time stamp combined with hospital
information, nhedf N IEkerence 25 numbers, and identification of the patient. Vital sign details 9122
are als6 created and-g2®uatiquiefprzgct HdGlanpaiqan thb il asiatiaded/ittithtie Fhaticular visit ID for
the patient. ThigoaiRiPIMeliNEHORIRED Ml RRBREIRYS Wialid RARIOIAKIRD f Slalingelp blood
pressure, 28 respiration, and, oﬁther factors. Vital sign information is associated with the patient visit

29 901% and H¥ ¥HRBY PHISHIL PHBPHOR AR i AR AR IR StiB I lepa QLBRi bons of 30
information camdoedthies Bi82xaforlstdosiodivsd 3itHRefeneng iquEifuré@ierAdtitivizal Vital Sign Logical
Data $&ructur%sésﬁt@@MM@i%rE@ms&e\vﬁc\qt?%aﬁxq51JR%J% EthedRpiRated using the
unigue hospital 21 WO 00/79466 21 January 2004 PCT/US00/17405 1 ID and medical record
numbdts. OthR¥FHHYRRRISR such a patient name, and date-time 2 stamp are also stored. Vital sign
log details 9124 areMieatédayichbsadiescti whithltbemstedd SogigiretagthdadeitOdndQhédatexample,
blood gressurg measp tse IRSRIrISNL. And other, 4factars are all iled for a particular
hospital ID. It should be noted that gl[vital sign g‘? gt}a\?tg |% @5&%%%?5# g@pgt %}g%uen_lgﬁetce{:ms of the
presetit inventtdh aNHavYe DicipergnisnAR riMinie sersitidss 408 g rreprsthessaeititiy with a
particuar patigiidraghiéneOamadenisiatiatibisies Niedrasde @ rSsd2 ixtida valg Ihe e Bai@ilssA1 26 are
also regorded ) gespicled wilha parlcwar.9 neskial inovmation.and eyl sjen eror detail
also comprises heart rate, bloo o pressure, and other information e 1Ais Information 1s associated
with alVital Slg‘ﬁh@h(ﬁ associated with the unique patient visit ID 9107.

18 Respiratory studies 9101 are also recorded with unique identification numbers and
19 a description. This information is again associated with the patient visit ID 9017.

20 Referring now to Figure 6A, the logical data structure of the patient care

21 functionality of the Present Invention is further illustrated. Other organism studies 9118
22 are also conducted to determine any other conditions associated with microorganisms that
23 might exist with the particular patient. This other organism information 9118 is associated
24 with the microorganism studies 9106 which in turn is associated with the microbiology

25 category of information of the present invention 9104,

26 Various diagnostic imaging also takes place and is recorded. This image

27 information 9114 has unique image ID associated with each image and comprises

28 associated information such as the image type, the date performed, and other information
29 relevant to the diagnostic imagery. The result of the image taken 9116 is also uniquely

30 identified with the image ID and a unique image result ID. This information is associated
31 with the image information 9114 which again is uniquely associated with the patient visit
32 ID.
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11 header 9130 which is associated with the hospital identifier and the patiegyfifst.and lagjn 12 name
and other information. Various vital sign error codes 9128 exist with the present 13 invention and
are used in"¥9WEAMEN with the vital sign error detail 9126. This 14 informafi§T NSV Telates to
communications of vital sign data that are deemed "errors” 15 as noted above. 16 Care Net patient
location 9132 is recorded and associated with a particular hospital 17 ID and location ID for the
particular patient. Carenet is a proprietary product designation 18 of Hewlett-Packard and is kept by
the system of the pr¥aeintsrimekdian sutpet foidibe plisanthchidBghal famethitig i radaicldoepkurements
come. The ICy,Bgd JRICIMANONP9PF 8 esnelaiad R W ELRIRNERAIERLlogation 9182. 24

Referring to Figure 9, the distributed architecture oth%le present invention 23N ERown: In concept,
the dis%ributedgs%m?éﬁmr@%%b?is@éahemaw teirte A Bortosnerised thoweighigherfrisld
centerkemotedraalinthe Bizlang mbdspita Kubh2kewdiighfonbilgogit eapressntpdagea single hospital
in this yIustrag’)ogig@gpeagég{erred embodiment comprises 25 several hospital ICUs at different
locations. The hea qu%rters' unit 200 comprises a 26 database server and data warehouse
functiohality, togeth&eforing todtiee ihbheeericatideia Strueine: GensgsamatitRafersrstion front end 206
providf/ss patrilanfosﬁ@ﬁ'tﬁcmfmaaaﬂan t@veﬂﬁoaasql?mm q%ateﬂa%mtarl;osfmimnwmﬁtaaase
server/warehouse fupction 208 comprises .29 the amassed information of a wide variety of patients,
in theirsvarioursa%ﬁéﬁg%%g,t Fire é'?n?%ﬁ éej U (r:%mn{gé?%ﬂétg%gﬁﬁfgr?ﬁ%?%ﬁﬁa#egd (s%t%lﬁlg iC&l nature that
will as8ist clinfelagerigobindomtetinsiik2g ienchecativrypatpritls pf taeing ohiIT hathioadipgarters' function
also sgrves tosii Rl &ANAIZEeh &/ SRR QL ARAISIAN SKARALAIIGEIAN S aRstadidawariety of

O 00/79466 PCT/US00/17405 1 treatment information that can be

other 22 21 January 2004 ] )

centrally man‘é‘agéf’é’ﬁzg’?ﬁ'eﬁl‘b@/cg{%lﬁa%{ﬂ?zoéd%&%@g G RALEPS EohirRRRiretiRelémote

locatiohs. Furttiaeh v batabdzecsmbinafvateaith watahoakicsp 138 ¢tioratity P08esad/es to store

information cQRpchHRIA mmmr&%gs&&%ﬁ{&t@&%&?&@a@@ﬁﬁé@%ﬂﬁf@f&@ﬁ%@&Sﬂlfbat in the
remote

event of a catastrophic loss of 5 information at the command center. ocation, the

informfAtion cSH 8 Y HEUREars & ala SHERRRY Ra k aleYYire Frstinse s P dis catemd fitems are up
and _running. Ziﬁdntt)e_pdsaff;datd.IEch_iaﬁmp@m;ﬂaﬁemﬁgmmmaﬂéhﬂima:segﬁ';eseaftbedside 8
monitprs and bl ddra apd @aleadgmz}jaw&%m%% R%P,ﬁlamme?eﬁlﬁ%ﬁé%%gmﬁéﬁh 91CU

further has a nurse's station with a video camera and monitor 230 so that 10 videoconferencing can

go on'betweeMalsEal siseitdn Aol & EFETE Rk FEgs S st Bn cnerthisssdinsiinniRtdsdhene
command centactienbieegatitick dheheé DN iGENFeadVEp NG Hgahe administration of the present

19 invention. This function insures that only unique ID’s are given and that no identical ID’s
20 are given to two different patient’s for example.

21 Referring to Figure 8, the Logical Data Structure of the Vital Signs Functionality
22 of the Present Invention is illustrated. Vital sign header information 9120 is created and
23 uniquely associated with the visit ID for the particular patient. This header information

24 comprises a date-time stamp combined with hospital information, medical reference

25 numbers, and identification of the patient. Vital sign details 9122 are also created and

26 uniquely date-time stamped and associated with the particular visit ID for the patient. This
27 information comprises all manner of vital sign information relating to blood pressure,

28 respiration, and other factors. Vital sign information is associated with the patient visit

29 9017 and the demographic information concerning the patient 9016. Such associations of
30 information can be the basis for later studies.

31 Referring to Figure 8A, Additional Vital Sign Logical Data Structures are

32 illustrated. For example, a vital sign log header 9120 is created using the unique hospital
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12 the ICU is served by a monitor server 236, which receives and coordinates the 13t ission
of all bedside monitoring and nurses station communication with the 14 command center/remote
location. FiNd €244 ICU has a patient information front end 15 228, whicRGELBMEEHRd transmits
to the command center/remote location information 16 concerning the identity and other
characteristics of the patient. 17 Command center/remote location 202 comprises its own video
capture and 18 monitoring capability 212 in order to allow the intensivists to view the patients and
19 informationIirand khalibsideidad montksingths welhasdion Raviea\aeotantaenaingeyithethe 20

nursing station and with_patients e need arise formation from the. magnitar server. 21 236 at
the ho%pital 130" greer{a/esg Sf%)rgn' I—?Iﬁ?t{(}fwg T%%S%S%se I’loi;3 tzrizriencsrfna%?n%n isﬁogéapg?t%a%tatﬁé%f'f uljlgnostic
data) datewayign redeadetd s seevanploblnediprssaspipeasemantrraspioatifmrnthatsedside
monitoss can bristoses ivaauieatbanpaRisipitabanalysist hduMaritRideni andsA16and 218 allow
techni%ians atagltgps mag%d cer&tgg/rtebm%ee Io?ar;[]ionfEIS ersotnnel tto mcg}'tor th(ta incoming data from
the pafient rooms in e T iSPmatoR B8 Hom the grae ieht mrormation FontEit228 is provided to
an appicatioriferyeHopis reepivad barcauneib prackintethicthrropisticilenpasisdt 226Hor aggregating and
assempling inderpRtiRatinedithadatalasss222 that is associated with individual patients in the ICU.
29 It is expected that there will be a gre geal f concurrent hospital data that is 30 necessary to
the imBlementationa(\)gftﬂ%‘%}gg@ﬁf’ ‘fﬁi&grﬁ% ald ést(hreeﬁ?félfg ALEEOSEY S ARBTEWA be a legacy
database systeospizd 0 Infvingtianfrod thndt@20efremondeiel attecsnpstss Beaamatg dinodand

centejremote, lGaHOBRESBRN MG GARiSR e SilRRAM SR8 RRSE NP IR QR P3NV HO/ 79466 21
[US00/17405 1 R,eferrlr_lg to Figure 10, a system architecture of one embodiment

January 2004, PCT. 174 !
of thelgresenf‘ﬁaa':?\r/tgﬁﬁ%ﬁv hich rarspeiated P Aheospial ifr R pedbeprticib st Afid Ystver 238, an
NT file2 3 serveniz4ddatic:Sofordiaudr CVaritesvitd sihlcRdPcatd Frepiiseitetheqicsgimnagement 4

systery 244, qn@éﬁﬁgnm%.r@w@& @%@o@igfﬁm@%&% %%fg%@é$0r%%ﬁﬂ9kPW@e 250. The 5

application server 238 is designed to monitor and update those applications used at the? command
centetfremotdRERRHAN RAREKET At eranppicatighohvity, sitadataihat rreclsreted wiferhation
coming from tisemeedubevd center/remote locations. The SPARC 8 Enterprise 250 server 242 is a
disc sfprage server,églr [i gmql Il 111"5?1 formation,  9.such as practice guidelines,.algorithms,
patient information, ang‘qgﬁ r%g![ter 8?otﬁer 138 %fgﬁ%n{%f{,%“?;ggﬁg%ﬁgﬁgg?ta%g lls%éﬁeo ﬁH%llgrder to
suppdt the pfEsEt RreEAndR fordhe Radicylrarptisato - anseeSPA R CPESiEY prrsu2 Jesigaalisnand other

companents afeHsWdEtaackard and is kept by the system of the present invention since it identifies the

19 equipment from which measurements come. The ICU bed information 9038 is associated
20 with the Care Net patient location 9132.

21 Referring to Figure 9, the distributed architecture of the present invention
22 is shown. In concept, the distributed architecture comprises a headquarters component

23 200, a command center/remote location 202, and a hospital ICU 204, which, while

24 represented as a single hospital in this illustration, in the preferred embodiment comprises
25 several hospital ICUs at different locations. The headquarters unit 200 comprises a

26 database server and data warehouse functionality, together with a patient information front
27 end. The patient information front end 206 provides patient specific information to the

28 command center/remote location. The database server/warehouse function 208 comprises
29 the amassed information of a wide variety of patients, in their various conditions,

30 treatments, outcomes, and other information of a statistical nature that will assist clinicians
31 and intensivists in treating patients in the ICU. The headquarters’ function also serves to

32 allow centralized creation of decision support algorithms and a wide variety of other

22



12 routers and switches are commonly used in the ICU, the command cent%ri_rgg‘ﬁﬁg&; ion, 13
and the headquarters. For example: 14 The Cisco 3600 router is a multi-function déevice tha
combines d%P48C84S 15 routing, and local area network (LAN) to LAN ser¥fcEYSA¥VAN as the
multi-service 16 integration of voice, video, and data in the same device. This is necessary, since
the 17 various command center/remote locations, headquarters, and intensive care units all must
18 integrate and transmit video, audio, and data among the various entities. 19 The Cisco 7204 is a
router which prexides M@hnsRRAAhANN BEIGAANG Ghaiitthnd hBYdU AR R@INBIKS R0 Anternet
access, all of Whjech (i)§ re%%ierle fortg)ppvi%itgq E:Q 21 Gom ur%ilcz?%ti?n in the n%work of the present
invention; and' % che ISCO POSA'SWIRCH 16 an Autosensing Tast e et s @ﬁ, allowing networked
23 muRiimedianarrheising funsipealipaps sauies levtdrs defarinationtom nfidrenl fvtieasdvitch to 24
preven} unauthgiizaehise ISR eiNiAgRaRessAd AleTinthswitahoraniaalianr iIl@ete 25

components are also.identified in the figures (below). 26 The particular commercial systems named
here afe giver\nz%nﬂﬁtfoéb% ee%?ﬂ}ﬂ%%cgf’t?; fotaHP L85 L AtR canhe ANRUSRIEAR these
equipntent is the donportdrreféaioma® Dthtersimitaal bryrteproaredreguiipmaingcan also be utilized. 29
The nefwork managgmenh AT &b 2/lausHhe R R 3dfiesand conaition pldlg. 30 network to be

monitored and to allow maintenance to take place, The router 246 and 31 switch 248 is used for
commdnicaticR WA AR UE SLIRA AP Senisyinsebaaqb RalRH s he pRticgt roam)-JBREA WO
00/79466 PQTQLUBMM&M& hublsets mimgMddabydﬂme:M&aqueﬁﬁmmmmm. The Headquarters
compenent inigsagls, 2uiiflAas Jelavailadhe e RMMANT §6aLA 0&9&9&5&{9&3%43 Command

center/remote location 202 comprises an applications server 262 for the 4 purpose of running
varioud applicResnates s AtdhRroRaand GOGHIFEAE lsatieny divoroniteringiettiomentphe NT file
servei264 at tirclCOMyeanel tenteidrmcacinwiib wsdvpaiienidimdistagcal files, algorithms,
practice standgrds,.and gui pg&%% t%g)e served to 7 the clinicians and intensjvjsts to assist in
monitogfing the pa?elnt]s. '%Eg Sun SI%ARnCl:toé"!lzgn%récr}SHéseesz '%%oﬁﬂgﬁg%g?&%hﬁgge purposes as
noted'4bove. THEEMSEHREERAR NRIDM ARGt K tanazetenidniesmatiea fiortendhealth of the
network of con8)aviich Gecente Ena e RERIMB S HMEIIRBSIMAGRSR WG RS Viskhagdhe functionality
of the 11 individual pieces qf equipment within the command center/remote location. A Cisco 2924
Hoh 256 ST S5 RS Shaaeid R et

12 swi router , combined wi sc¢o 3600 router 260 allows 13 for
point 4 point comm{aieetahcsutsr/sempiinlecatioh 20p kemititisestitnorsivdecsnptursiend
18 monitoring capability 212 in order to allow the intensivists to view the patients and
19 information from the bedside monitoring as well as to have videoconferencing with the
20 nursing station and with patients as the need arises. Information from the monitor server
21 236 at the hospital ICU is served to an HL7 (the language for transmitting
22 hospital/patient/diagnostic data) gateway 214 to a database server 222. In this fashion,
23 information from the bedside monitors can be stored for current and historical analysis.
24 Monitor front ends 216 and 218 allow technicians and command center/remote location
25 personnel to monitor the incoming data from the patient rooms in the ICU. Information
26 from the patient information front end 228 is provided to an application server 224, having
27 its own patient information front end 226 for aggregating and assembling information in
28 the database 222 that is associated with individual patients in the ICU.
29 It is expected that there will be a great deal of concurrent hospital data that is
30 necessary to the implementation of the present invention. It is therefore expected that
31 there will be a legacy database system 210 having a front end 220 from which intensivists

32 and command center/remote location personnel can retrieve legacy database information.

23



14 located remotely from the command center/remote location. Hot phonesﬁS} %ﬂg&?@@i allow
S i : ) . a :
communication with the headquarters and the intensive care unit. 16 Intensive care uni

comprises &8i&¥F ¥4 switch 272 for the purpose of 17 interfacing with tHEVARIEE40Rio-video
feeds 274, 276 from the various patient rooms 18 and the nursing station. A local work station 280
is connected to a scanner 282 which 19 allows data to be input, scanned, and communicated via
the point to point TI 20 communications to the command center/remote location. Further, the

workstation 280 21 pedvieles toF#Qis 8 adigenpadhnatiant sreer sisdamdativerripiesthe intensive

care unit for 22 execution. The jntensjve car it alsa comprises a laser prj tgr 2% for the printing
of 23 ﬁatient 6‘?’5@8 Bn q%ﬁ%ﬁéﬁor%a?fgﬁ ?resfél\)‘/gﬁ?r{'g e Eaf %? it (é?lg?\r/vegc%'l’r 5’5 mn@? 24

Referrihg to Fgiyes 240, and SincdtoRfckateommigesi it A4laanddiinsaying retmopomenage@&bf the present
inventign are YWygirpigd altBB0BDTA Ifek226)4 CHNPIBRASRRARAS, 0hYIF 86 AR 28848290, which
are located in %Liertu rooms ggg]at the %se's station Cgﬁtrol}for the .27 cameras is provided
through an Réa P3O Se0es 208 5 ra! urS0 MR TTRL AT IRSRLS 4, PSSERRIISAHRgSSRES MRSy from the
workstation aconsneodmerierdoasteidretivotellochidile2Epve? Setives tindhicotCtdrarkitation 280
through a muligreEtsSRrGherH QLR FSRon e eiRRAn LM s Ideqicam RS ARR ¢s provided to

an audio-videg switcher 292, which in tyurn 31 provides its output to the multi-port serial controller
286 fof subseqUEMt SretohiF FFid2 Sl S U siveniar sionne eatssxing Iiearieiote location.
Of equal importeinaepisci@SgRitle) aas) atgoRifiods Wb D07 D466t PG Tid [0BV#E40bothenicrophone feed
from the patiqnmqtfserare‘.tmsrmams?mm&fﬁﬂram?%o%aépem\e@&%&ﬁt iRl io;an audio line

amplifier 294, which in turn provides an audio feed to the audio 3 video switcher 292. In this way, a
patierlf can prBRBDTBFaYbE SRS RGERISTRES: Rbssresr and otispcameppatth @ shyRthe course of
patientcare. itorgaismdrewcten bthadmnformyatsed irtlaf AU athdicomataiie dattettaothdovateasive care

unit, hgth to tggdqgéiﬁggc{&g%sgr}%ggx%@:nurse's station. To do this, the multi-port serial controller
286 provides an audio signal to 7 a reverse audio switcher 298, which in turn provides information

to spedkers 300 thal BrE 189009k tpuet i mHisfunstinnode visethat eambineredisdacsens. of the patients.
Information tardbieng, endeacsel atedineswotREA ) s Wded RitausivamplifiemdR2saimeinformation from
avideg 10c 04, which.in turn is connected to the workstation at the ICL. noted earlier, a
11 scz!\%nner 2% %Jér%lr%r{/%lg S0 that in S‘:r(%lltéalt}[c_])}11-h can be es‘gg?irl?zﬁ Sz_i'?l ";%_F%S\/a.‘ae%f'{%e/?ﬁ% command 12
centetfremote3ERLIEPMEING FRNSTTe MR RIpPRiIfasR TR dansTtalsniod et Dsitte sareleBatla®s at 13 the
command cenigigraeaie tanatinnided, RafRlring darigier &2 taasitahsigns data flow is illustrated.

The n?g) hitoring The Cisco 7204 is a router which provides high speed LAN interconnect, virtual

20 private networks, and Internet access, all of which is required for providing the

21 communication in the network of the present invention; and

22 The Cisco 2924 switch is an autosensing fast ethernet switch, allowing networked
23 multimedia and virtual LAN support. Multi-level security is also offered in the switch to
24 prevent unauthorized users from gaining access and altering switch configuration. These
25 components are also identified in the figures (below).

26 The particular commercial systems named here are given as but some examples of
27 equipment available today. The function of these equipment is the important factor.

28 Other similar or improved equipment can also be utilized.

29 The network management system 244 allows the entire traffic and condition of the
30 network to be monitored and to allow maintenance to take place. The router 246 and

31 switch 248 is used for communication with the various command center/remote locations
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15 system at each ICU bedside comprises a monitoring system for monitoriag teenviay $i00¢ 16 for
the patient. The vital sign monitoring system 450 captures vital sign data 452 and 17 transmits that
vital sign d¥2484%&ng the HL7 language (the standard processing 18 lan§GAgES i¥spital data
and information). The processor at the ICU processes the vital 19 sign data for transmission and
storage purposes and transmits that information to the 20 remote location. Vital sign data is then
loaded into the data base 458. The data base for 21 each individual patient is then reviewed and
process rulestaseaapiied 46 hioHblyititesigompdrdataTROHeaIRietas T sHgs éplate i certain
alarmiqg cond\j;gofrr]asmvgp‘j:%] v\;ftﬁt grctgin mtahr §p?c|:9/re2n§o(s§ {gaggﬁe(gof)rovides an alarm to the intensivist
on duty. The vital sign alarm 462 is then 24 Isplaced to the Infensivist who can then take
appropriate action. AYpnean§adcaranfic sayrictBtamsistsan raplitatioassaryai et her thblood
pressuse remaiigosé areantang lavwoevglpRadonsairenéandraviesind ebtimsddeiftbiadrisrte remains

high for an exfended petiod of. time. 27 In.addition a wide range of other rules are provided which
will pro'{/ide aéogﬁmglé)%qfnqe.%?ﬁeﬂﬁ ensi%ﬁé%%ceofrgr%ag ccr‘ff%:eé rg'l?ﬁéeti%ﬁa%o?egil&%%d. 29 In addition
to the ihformapriigtidiles pivsoitebitssidgatihmsnprasiisrestaidardseadd gnidelisiedsty tesarited &ign data

464 is @lso traps ke AGAdHeAANBRRSRIWH ARG FhiEARIPHRRIVERARIGN data 470 from
not onlgl the ir‘gii%/idlrjlfi_}(l3 22@ |r[aII of the 32 patients bejng cared for in the ICU. This

but from
database waréR§EED %Eégsliﬁéegﬁ?l' §F SRR PSS AV NP S Bt S O D EFFIREY B ¥ S00/17405
1 data‘‘miningrienagemdst tyateoa?b§imenives theaukdiad hah itrof dssnrivesiasitvialasidin 2 thresholding. In

additig to thedransepisaianAfoitalieRdalR 4r4 IRR IRNALGR BntlenatiyiH Bign datais
displayed in real time at the ICU 472. 4 Referring to Figure 13(a) the diagnostic imaging interaction

is illusttated. YA RiseesAf AMIPmER BitiRdbe SRR MAMSANEAYD AT Bt an & Centdid72.
Additionally, tkweitgh2fsraneltCinco G0 b 258 campividd byidr tha Btoaontathnd 2d0matovaal diagnostic
maging. 7 116 gy Bane SeRBIERALINE, AT 0R R Diek A bIARIS B Ruad and In

addition 8 displayed on the image monitor 476 for the intensivist to review. 9 Referring to Figure
13(b) the intelSRaARAGRRIENS BoBdhe SoMmAR s tea s IRE At ibivtmbpns 28 384 stablished 478
regarding a paltdeutampaiiduativh anthGid hedqudridsingitihe Wdesweasaerastin each room and/or at the

nurses station at the, |G G RAIRfd &ARAAL ING AW £ RS swed 490,01 the other end of

the video conferencing session is 1 é) tensivist who can then ‘V|su%'ll_lr39°a?re13 orally
commidnicateiMfteaies Jutierie xadoys avdieryidgo fwds 3R fiamyths Fgove PRI EoMSician
resoufges andrarthemweinagtaada. IAtRIFAGRoHk station 280 is connected to a scanner 282 which

19 allows data to be input, scanned, and communicated via the point to point T1

20 communications to the command center/remote location. Further, the workstation 280

21 provides for textual advice and patient orders to be delivered to the intensive care unit for
22 execution. The intensive care unit also comprises a laser printer 284 for the printing of
23 patient orders and other information relevant to the care of intensive care patients.

24 Referring to Figure 11, the videoconferencing/surveillance/imaging components
25 of the present invention are illustrated. The hospital ICU 204 comprises a series of video
26 cameras 290, which are located in patient rooms and at the nurse's station. Control for the
27 cameras is provided through an RS424 to RS232 converter 288, with instructions for

28 imaging emanating from the workstation at the command center/remote location 252

29 through the ICU workstation 280 through a multi-port serial controller 286. Video feed
30 from the video cameras 290 is provided to an audio-video switcher 292, which in turn

31 provides its output to the multi-port serial controller 286 for subsequent viewing at the

32 nurse’s station and at the command center/remote location. Of equal importance is a
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16 illustrated. The user interface 484 allows the physicians to access physicign ygsagFgesdy 486.
These resources provide guideline for the treatment of the critically ill. In this 18 example the
intensivist i¥RAUERK to enter the antibiotic associated with colitis 488. ThECTFSYiEHIhen
generates a request for a fecal leukocyte test 490. This request is translated 20 into an order writing
module 496 which results in the actual order for the test 502. Since 21 the order needs to be
transmitted to the appropriate organization for execution, an 22 appropriate order is generated to the
microbiology mb@sphone F2Q frodhisd patrRAcendTirem?BOideey eshdiséR pReR: 206 isNefd&06 and the
completion of the order is reported to. the,qrder. .24.writing assignmen nager 496.. In addition, the
order \?vriting rﬂgr(lﬁij)l{é) %’65“551 %%‘?Eé‘{?l @‘f‘ﬁr ﬁ%g“fg@f%p%ﬁr%\‘%%%?g lfgtlrovger:ﬁstl%st {gtﬁlécrh?ﬁdividuals in
laborafories. IHdsadiehan3aR- 2 thie mare agticatiewPoddstyiiciatiqn e canteyrshevdinaician
resourges moduingliRnyatAtRaFIEUR Jasationpatini eselts of A6 faptrahl@aeitesiaaas then fed into
the system too%% con inuet WitF tp% gi%gn.otstic.algorithm plirogessgg%of the patient test results 494.
The user 29 ftaTACE A0 SIS R ETa Mg Wik TR AVAS P NGRABINL AT BRI to Figure 15
30 thefphysiciinseestiations Hadattkisctitamithpofoseisb diusolest86pseridasarfacdiGigrallows the 31
intensiyist to intevask Wi JbRiRAYSIIANIRIPH 68T H3IAdRRR PR dipSKaRIg tesident 32 data
base 524 whijqilﬁ%gmé)r'ses the identification and ba%k roun% of the resident admitting 27 WO

r

00/79466 21 WrSE FAYLHE 1P AGE 3 Wibsadn i dE atenls- Aisrmatiandlifiosis 526 to
be created. Irr¢hésserpdipie icchiiagnosisded 4 pedicraaplieis3 b tatedorfaisodifigmasisded pancreatitis
522 algrts the BRYSHIRTVIESPHIRES i BAREULE RABIVIAL GRS K ol llipipRls, Rancreatits

512. The diagnosis algorithm 4 for pancreatitis 514 is then retrieved and a request for an Apache Il
score'316 is rREGURY A '%'p*f‘?Yédg%%Fhaéfgg"f’@ﬁﬂ%f@'?%?ﬂ‘i&‘iﬁﬁ’m‘@P&Hé‘?ﬁ‘ii%%“a?ﬁ%ﬁ"ﬂescribing
what i2any 6 opecstionsdlavaitml2? phdcchotitblegisped7®dhisnpaiant withlasigephaiaZsaQt request for
7 labqratory information PapAshonedicalpistory for the patient 534 and patient 8 demographics

536. All this information is provided to the Apache Il score assignment 9 manager 538 which
assight an Apache RefeBirssaBigrpbhtiseiiHteans datp Senaufusratel ndbp i aiedhgerent variables.
This Apache HysearatisapiatideddadheoRpasia hestsentkyganest mneoimdaR. Jidhageverity based
Apache Il scoge s dreater than or.equal to.eight 12 the, diagnostic of the systerp.continue 520. If the
Apackllg 11 scfggéﬁls' gti‘es%hanee\fgﬁlt? e 13 ‘g’ﬁi‘&? é"még‘éég chuée%gr%]ael (6 %Eadjgﬁénrs&ince the patient
will ndf necesaiipireHatreitabsignalaghAS truragties vy dandvape élerisiendadatoeessingurces of the ICU

for thege wholaiguipe!YorlHodpitticadts Hhd information). The processor at the ICU processes the vital

19 sign data for transmission and storage purposes and transmits that information to the

20 remote location. Vital sign data is then loaded into the data base 458. The data base for
21 each individual patient is then reviewed and process rules are applied 460 to the vital sign
22 data. These process rules relate to certain alarming conditions which, if a certain threshold
23 is reached, provides an alarm to the intensivist on duty. The vital sign alarm 462 is then
24 displaced to the intensivist who can then take appropriate action. A typical type of rule

25 processing of the vital sign data might be if blood pressure remains at a certain low level
26 for an extended period of time, or if heart rate remains high for an extended period of time.
27 In addition a wide range of other rules are provided which will provide an audible alarm
28 to the intensivist before a critical situation is reached.

29 In addition to the information being provided to the alarming system for the

30 intensivist, the vital sign data 464 is also transmitted 466 into a database warehouse 468

31 comprising vital sign data 470 from not only the individual patient but from all of the

32 patients being cared for in the ICU. This database warehouse provides the ability to do
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16 Referring to Figure 16 the automated coding/billing work flow and data fl@a Fahidatystcigd.
Clearly ICUs must be paid for the care that they give. At the outset of the visit 18 540 the user
interface 523 ANYW4%r the input of ICD 9 diagnosis code information 19 coRE&HMY E8Mplexity of
the case, whether the patient is stable, whether the physician 20 involved is the attending physician
or consulting physician and all other manner of 21 information required for billing purposes. In
addition, resident data 544 is input such as 22 patient demographics, insurance information,
physician, guaenteinitgddaiendbaidhar@eaisias sddirouideebcilt thissinfarmatiom is provided to the
data manager,546 waich ﬁf‘a%ﬁﬁ%m%'%? g Leauined Aota glementjor t%%ﬁé?e%‘%é“s'?“’tggss'“g- The
data manager sends 2% the emographic, pﬁysman, guaragn or, insurance and related information
to a bift 26 geMézhignslar ificplneding e HasatibrlePthEinformation to subsequently generate a
bill. 27 Clinical inforreadifing SolFiRvicters (8) the fidBlosRdpmassionmeRot A ARG IMAICR 2saigns 28

codes pased ypan the scores ?u er input far, bill generatign purpgses, A .hist f 29 present
illness £(’H PI) s%(l(:% e %efsabCecﬁeegrtg e@%fﬁar? éjmvelﬁtt?? éor%]\%g\)/{?g}a §y§te£' rtﬁsj(léoé Jegr q%gh&sz A PFSH

score 564 is gafosmnatiaon sfudbaitiCa seordRlaimgotiee peoitel mxdinisi&nalicimaging score 568

which is a scorgé Qlatinghtgdhecanvesity: afdReniesisRisP SR s RiatedeAnafithagryarious

scores are pravided to the CPT assignm anager 558. 28 WO 00/79466 21 January 2004
PCT/U%OO/l%lb%aieéo RS |é’é’ﬁ§ﬁﬁ8&ﬁ?§§£é %(ﬂ%ﬁ/\?ﬁtﬁga’éﬁ Riei&tagement reports 556. Once all of

the 2 ififormation foRgfer@rR Todbgeradsdighthentisagidrmerisitocs¢brdrinddimatied. is\pideided to the 3 bill
genergfor 54%%@?4?.%@@&%%3@&%sﬂ@&%%%%@%%é‘?ﬁ%@uﬁgr%@éﬂ&ﬁa}%ﬁ‘ﬁ‘d@%& 1500 4 claim

form. The input for the bill generatar is then verified 550 where the physician can 5 disagree with
code Hssignmerité FREACOATIEEs NSAst 1o gaiar af{hrHEss sttighet 15 dCE hettiiticessing of
the HQFA] 506 dferithfonnsealiobs Yawalws0 mistsikestier bedrofitie vifled thefieeismug\saasion 3r additional
informgtion thak indagILedaif i BHGRIP: RS G, S RIRRRSAE dRAel Ang) information
regarding that failure is provided back to the 9 rfesident gata for completion of any missing items.
Once'4n involt&shd8%een verified as 10 having the appropriate information to be submitted the
HCFASL500 claim fcrefeisidgltgBipmnated tho ghyAdititi onxalioée ambsiasrisnvig @atianeiling data file 552
for importation, 12.1a th ' G j t f the present invention. 13 Referring to Figure
17 theRorder er%.na%tz#%ggﬁﬁggg%%%%%%ﬁ/ Sﬁ%grsi%afﬁfé?fggg 1886 a %l\l/{/csefhe intensivist
to order procd§frehessdssnsenpomits ewdrinorBesssnestafithe sdtisatboilleahisie, the intensivist

can orgler an bGfmphlfte ii@iaatias FBguested to enter the antibiotic associated with colitis 488. The

19 system then generates a request for a fecal leukocyte test 490. This request is translated
20 into an order writing module 496 which results in the actual order for the test 502. Since
21 the order needs to be transmitted to the appropriate organization for execution, an

22 appropriate order is generated to the microbiology laboratory 500 in this instance. The

23 order results are then achieved 506 and the completion of the order is reported to the order
24 writing assignment manager 496. In addition, the order writing module 502 also results in
25 a task list 504 of orders for various other individuals in laboratories. In addition, user

26 interface 484 allows the physician to re-enter the physician resources module at any

27 particular location with results of the tests. These tests are then fed into the system to

28 continue with the diagnostic algorithm processing of the patient test results 494. The user
29 interface also allows interaction with the resident data base 498  Referring to Figure 15
30 the physician resources database data interface is illustrated. User interface 508 allows the
31 intensivist to interact with the physician resources data base 510. In this example, resident
32 data base 524 which comprises the identification and background of the resident admitting
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16 order is reviewed and a digital signature relating to the intensivist is suppﬂﬁ%ggﬁaﬁg%mﬁ
reviewed and signed off, the order is approved 607 and sent to the data output syste . 18
Thereafter {8 4f&*6%Utput system prints the order to the printer in the ICU 6X6E"1d4Bcord
keeping purposes the order is exported in the HL7 language to the hospital data 20 system 618. In
addition the data output system adds an item to the data base that will 21 subsequently cause an
intensivist to check the ECG results. This notification to the task 22 list is provided to the database
614. Imadditiane paipartaktsandaiabana aagidrrble B3dekadinaianisecratdicaatient it also kept.
The fact that and ECG has,been ordered.is 24 entered in.the Qrders file for that patient. 25 In a
similar(z\fashiorﬂJ ﬁézlrﬁg%elso%grraetﬁ%ﬁésegrlflﬁpeoﬁ"gé’gpbaaﬁr?ﬁétlfn%g%rsa%fgst%gﬁﬂ Bruer medications 602
for a patient. THEHeHR atiigh srdeasieentsy febihe epivrarceatisis 512 Hduldirgnyssteleosd®n The order

checking systesnpeiienrs Bpinatiortendhel databaseord AbdorRl At o iy g qtdhe patient
and m%dicatio ILst V\{hicglgg%ude m\%dicagion? 29 Whtichézjllqre g}r§e$dy eing ?éjn}jnistered to the
patient. This allows 161 1he ordr chatking 30 'Sy SPEMY CRECK FoT S UG e FELHAME. Further
laboratory dateppsativtralaetitéksmpines 3vith sesisakte iisipariehthdtarsien diteSRihgegystefor checks to
insure jhat theggorutb9armerARYEH 382 3RdMRctPhihsyasommandad #¥pn the renal function
of the patient.dOncet e arder éa 1 J,aPuar .2004 WO 00/79466 PCT/US00/17405 | checking
system 608 isTSBITRSTRILE A SIS RUREDEIPASPIFEYda s tRactilrSratiaR 8" d signature
modulé 606. ImahdgenfBuiditheshigitahsigpadhe @ ofcttechantd mpivistdighiifikenn@saethe torder
electrgpically apalihgetfeihapRinied GRE AREREARLIL is YIS thIRMING A a:gHPUt System

610 where again the orders are printed for ICU and 616 and for the 5 hospital data system. In this

case, ny mefestbmodns s risrsysity bassd Arsshsdli ot tharsaisaibaroneatal maightne
databézse 614tisodibgidive obthpbeseiistofialatzeiidatiensptat IT erechelag admiiptated to the ICU
palenys curei REIGEP YIS EYRSHR 5 RS TS RTgR 620 conans

{
9 manner of notes and data relating to the particular patient that is admitte e 1CU. For 10
example, adnifdeisieforedhsebysavinkestatipdn ssansh seiow &e tlahsdfdhios thpsgovearis iy 11 file that
is spemific to thvixiqadijigint. Progress notes 624 are created during the patients stay 12 within the ICU

to notfythe progressylie RAIRIRMIA It ANIAIF VAN IBAINENS, SRLIRERAUA! notes 626

are also created by the intensivist to note what procedurgés ha e;akenovﬂnplace and What if any
eventt’have dbeifpEd-aSkaEmicy winsthegeip fot b wase thaahergtyey Abthfseutsaefithe vigisitive blood

cultures are 430 sloied intdhach|s«a 28 dndher drtapassr 620 .9lfakrtteode AYHAIRS30 and abnormal
CT S(ign results are.stored iln ﬂ?yeotii%abase

concerning complexi € case, whether the patient is stable, whether the physician
20 involved is the attending physician or consulting physician and all other manner of
21 information required for billing purposes. In addition, resident data 544 is input such as
22 patient demographics, insurance information, physician, guarantor, the date that the
23 service is provided. All this information is provided to the data manager 546 which
24 assembles the required data element for subsequent processing. The data manager sends
25 the demographic, physician, guarantor, insurance and related information to a bill
26 generator 548 which begins to assemble of the information to subsequently generate a bill.
27 Clinical information is provided to the CPT code assignment manager which assigns
28 codes based upon the scores and user input for bill generation purposes. A history of
29 present illness (HPI) score 560 is generated along with a review of systems (ROS) score
30 562. A PFSH score 564 is generated along with a score relating to the physical exam 566.
31 An MPM score 568 which is a score relating to the severity of the illness is also
32 generated. All of these various scores are provided to the CPT assignment manager 558.
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17 The result of these individual files are then provided to an event log managejf32,n18

example, admission notes might contain operations performed. Progress notes 624 19 might relate
to the operd¥8H¥ p%brmed. This information is provided to the event log 2BGHARAYLHES2.
Admission information is also input to the event log manager as are a 21 listing of the procedures
administered to the patient. To the extent there are positive blood 22 cultures in the laboratory data
628 those are provided to the event log manager 632 as are 23 abnormal CT scan results. All of

this informatioRipdadg iatcHaiHeh three diR e ndf-iaEinGepBR¢ s3I USHhe R el og presents in
a single Iocatip?oﬁgxt.cli ical in ation 25 from.througaft]od.]ttha patients stay in the ICU. The event

log usér interfiBREIMHI Y8 alehi0erelBMm L IR SEISTAFS a5 HYYPatnn i Rowdes S48 admission.
All relevant datidl eenepatop fd8evhicbs:ssrnl ikds ol ettsrgate stements nael gt éseerterdte AndiOFddizelly. 28
Referring to FighiferdShiensmiath ARETRDAT (HRRIGSEMIAVERHONSREEHURtEALSHysRSLT b smart alarm

system constantly monitors physiologic data (collected once per minute 30 from the bedside

monitots) and S HESY Hifod8 FRSHER IS P LIE Qs Sheera A Esastrlbse s hilL NS, etc). The
periodieity of tnmcpileationdithecHiE A édainil fiotreailes Zop frposesakdy téthis meekt . within the
scope of the RreRERLIRMGRHYR é@dﬁ%ﬁ@ﬁmﬂﬁg@i@gﬂ.ﬁﬂli?’Q%J&}QMXrﬁQQﬁOWQoQ&/s?@ﬂ@B

PCT/US00/17405 1 data at. mare frequent time intervals. Thus, monitor 636 provides information in

HL7 fofm 2 td"HRrsReseeain g ntamatinn reasing dhaldailves didron kByMhe interface 3
eng@ne9for storesipenndite ﬂat@hqﬁaimm\m_menﬁsaiﬂmg)miemt_ Qﬁmm‘ﬁi@qids mahﬁm’ maﬁiﬁ&"hf_s 4 rules
enging,042 seaEllemdabABIAINS AL ARIAJR AR AEUHEUCRICHIBIURR Rdang fami of alarms

looks for changes in vital signs overtime, using pre 6 configured thresholds. These thresholds are
patientlspecifeafitfsetfitgifditional dpfepmrtioniryritsminp el peiar sl T homesrtaitdry disease
can deyelop mymeaedialtiscdamiagsiite 6€tat padyenninogniereases in heart rate. Heart rate

threshglds for patienisainagtie 455 RMIALE Guthoss i naiabie andinan g soignary care
unit) are set to detect an absolute heart rate of 78 beats per minute: Tn con ras?,/ patients with
knowr4corondnenfaca €@\ tpseBe infeasivishie ardernracedarasand ssdicasiefeieessiskier an absolute
heart fate of SatidAdIRMS 1TV . NFHLERRIp R, 2RV tBESR AT N @RI Beyed. thhadhaseling For this
alarm 6current cJf3 hear} ratg, C%Icglaltep eacth mi u%e btastﬁd on the. rpedian IV?% over the preceding
514 mmutes,olrs %rd?nrﬁ‘éfgvcf eAth’miAtte B he badeiredafue ffﬁévhs”lé%isélﬁpvlg ue g\/ e 15
precetiing 4 hsuieyemtigoeioEldhnsrderrispnsersad Shant dtins to vhe iddstesitpusisestempl®, 16 one
alarm jpoks fOTﬁeﬁmHJtﬁ@Qﬁ%MEﬁ%?%ﬁ‘Fig ﬁlﬁﬁﬂﬂ@&’d@f #rle pileR lerEgasseip dlepd 17 pressure

of 20%, occurring over a time interval of 2 hours. For this alarm, thresholds were
19 record keeping purposes the order 1s exported in the HL7 language to the hospital data

20 system 618. In addition the data output system adds an item to the data base that will

21 subsequently cause an intensivist to check the ECG results. This notification to the task
22 list is provided to the database 614. In addition, as part of the database an orders file

23 relating to the specific patient is also kept. The fact that and ECG has been ordered is

24 entered in the orders file for that patient.

25 In a similar fashion using the order entry user interface 600 the intensivist can

26 order medications 602 for a patient. The medication order then is provided to an order

27 checking system 608. The order checking system retrieves information from the database
28 614 relating to allergies of the patient and medication list which includes medications

29 which are already being administered to the patient. This allows for the order checking
30 system to check for drug interactions. Further laboratory data is extracted from the

31 database 614 and the order checking system checks to insure that there will be no adverse
32 impact of the recommended dosage upon the renal function of the patient. Once the order
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18 initially selected based on the known association between changes in these jweu(ialies 19
and adverse clinical events. Actual patient data were then evaluated to determine the 20 magnitude
of change iVE#4fiable that yielded the best balance between sensitivityPATdUPY L8 ficity. This
process was used to set the final thresholds for the rules engine. 22 Alarms also track additional
clinical data in the patient database. One alarm tracks 23 central venous pressure and urine output,
because simultaneous decreases in these two 24 variables can indicate that a patient is developing
hypovalemia. éhdleingisasefn608/i2 bolapletedpye dader (€rajeakirppfovideet taevrabide/rative bleeding
and possibly t: inister. 26.blgod), 2.7. ose of the rules engine is to facilitate detection of
impenc?ing pro ?e%ﬁ%e aﬁﬁo lfé)eziﬂ“%grhnétze%%(?g?ﬁn%géﬁégﬁ%ﬁgt a%&eurreeboyﬂg?d\?\}ﬁ?é' (l)s?llﬁtaer%ﬁtion before
a condition 2¢rbaeriss decHericathtandthrutstingprionsg il 2Bherealics deigwrarideddoitie log is
illustrated. Thigipguedlewstedd aliniciersaain vl wadershe: [friibnRA [betadien s asarkIre might

result ip further 32, complications. In .this example,presen in this Figure 20 a catheter removal is
iIIustraFed. 31 4P ténﬂ%?f’?%& 30(@' 80775466 %%?‘Fﬂfglbs 46 rl(?\ef\r/?meanreat now'eat egtté)r is inserted
in a patient 64BcansfiraignydishBleistes datenssid tHetiptdhecmelpististpé ati oredisetidniériice 646.

The note is reievech amdifi AGPISIBNRTUN Batfend igti@shird to the note to associate the note with a

particular intensivist 654. . The procedure, 4 is then approved and is provided to the data output
1;Re§ F%J’ F %%%W tlz

systent 656. The procading Aote LS FHES TRt Sh tHEBRf e #AREIS exported in
y

HL7 lahguagemantisediosisitandddateelotistimtiGopariiculalditiomt this alsdntitigdevsha Kilingavent and

the daj@ outpuksysteaniiRioYiRs IBPLRPHRLS QbR BRI NRALIG PRSE generate an
invoice line item. [n 8 addition tEf‘et note is stored in the emergency medical record associated with

the patent in HSHEtI5RREANE BAIA PRUSTHiHRIRERFS RRles B4/ s e AT insd S RHIPASS 864 to show
what 19 procevthie thasCidmimsttheguidgragshtieaticat whatkiing eivilhthebreey isiows existiegtcatheter, that
11 is displayeg fothgainisesbagtat 16 HRRRHY B ORIESIARIBMAE SR A% 2¢Rav g2 Would

show an existing catheter changed over a wire 650. That information is provided to 13 the line id
moduléd 652 WIHER B § AR RYSRS HAYE P EHEeR RS SR IFd & hhess Rereesuest A aB9r8iiormation
resultssin a natsdxelichspeainet dhdPeolidechio dhe snatd ivthe\ilanslip wigaaibsservriule 664. Thus
the ling log conjains, i informatian 16 ut all in-dwelling catheters,
inclugﬁg type and ﬁ)xcgé,(?r?%t;bmagt bgt%ﬁ,yﬁgg%%r@ d&a!tjgs a}Lf]el Stﬁge(énlggt] ?gggﬁ%ﬁme that the catheter
was cHanged over alfifiresHhef theseindividuad flse s theg praxidedipea §vatiogirenasstibfehelps
clinicigns evakeiexihiplkkadinaeidimates @ighcontain operations performed. Progress notes 624

19 might relate to the operations preformed. This information is provided to the event log

20 manager 632. Admission information is also input to the event log manager as are a

21 listing of the procedures administered to the patient. To the extent there are positive blood
22 cultures in the laboratory data 628 those are provided to the event log manager 632 as are
23 abnormal CT scan results. All of this information is made available through the user

24 interface 634. Thus the event log presents in a single location key.:clinical information

25 from throughout a patients stay in the ICU. The event log user interface provides

26 caregivers with a snapshot view of all salient events since admission. All relevant data on
27 procedures and laboratory tests, etc. are presented chronologically.

28 Referring to Figure 19 the smart alarms of the present invention are illustrated.

29 The smart alarm system constantly monitors physiologic data (collected once per minute
30 from the bedside monitors) and all other clinical information stored in the database (labs,
31 medications, etc). The periodicity of the collection of data is stated for illustrative

32 purposes only. It is well within the scope of the present invention to collect physiological

30



19 catheter is infected and guides its subsequent management of that procegiutgyingQry 2004
Evidence-based Guidelines, Algorithms, and Practice Standards 21 Decision Support Algorithms 22
In order to ¥EHWATY % treatment across ICUs at the highest possible level, BeEERIY 129 3upport
algorithms are used in the present invention. These include textural material 24 describing the topic,
scientific treatments and possible complications. This information is 25 available in real time to
assist in all types of clinical decisions from diagnosis to treatment 26 to triage. 27 All connections
among compahaertsnafrthfecuesaihdériventids aiapraeant\6eiiraids htghmaaoslwitth7 Foindine
although Ihis {5 fRt L a5 TIRHAR iy SAUElRRIREb £3,4R8) SXRINGAAL future high

bandwidth communication capabilities, both wired and 30 wireless, as well as $ateﬁlte
commdnicatioff& Wi [ ernes e te Aekdase b uirra gy mstiont inftransteadsimairaingésEht invention. 32
21 Janwary 2Q0rs\MRik08 49 4&ibcés Tdikafibtiks FQfath Agitalad.t arhasalakeyphjestive of the present
inventign is to standgdize care and, 2 eatment,actoss (GHs, This.is effective Jn the present
invention by providing decision suppoﬁ 0 ItENSRISIS A8 well as i orrrfa‘hor%goncerning the latest
care afd practRidigaretthesshaliforl hesp Hitrsholdsrittiaticmsprsifed INIEYDENSEBRSHD-
GUIDELINESE& MamHIR etk itk BAGENCERST GINRARR Shelspwmibnidavadrmigheanditions is 6
noted. Each ofeg\t?vclor']%iﬁigqg p&g an %Eg %%eqlgzijidetgqﬁ 0 glré:lcrtice §1art1dartcli1 theta.t can be 7
presensted to 16 intehSivist Who rﬁlsgﬁt e faced wi F st 5%& icutar cohdition In gcplgfient. 8 These
guidelifes of prderite (Startheswlw idannbebdesegise thatadrengpneanainritterstest tedattet @rlocation or at the
ICU tqeassist ibdhad satinart afhepatienihiids 1ihe Hrse HalicaiedRtigRovd fsardiovascular,

endocrinology, general, gastrointestinal, hematology, infectious |1 diseases, neurology
pharnfhcology? SHIEHIRHM AL QL IGE2Y5 HaBTs St Al %{H’ﬁ’af%abf?'btﬁilb"@fﬁfé‘geﬁﬁaspractice
stand&rds asdweiated miitht¢toe 23 ibdréavd DEbRHDE a8 ASE D eakidlibd. | Nér $hikS AinG QREAHMS &

PRAGTICE S{ANDARDR. AR AR RHRIAN YR RORIANRRIAVS B ellfing 5
BRADYARRHYTHMIAS CARDIOGENIC SHOCK

minutes, is compared each minute to the baseline value (the median value over the

15 preceding 4 hours). Physiologic alarms can be based on multiple variables. For example,
16 one alarm looks for a simultaneous increase in heart rate of 25% and a decrease in blood
17 pressure of 20%, occurring over a time interval of 2 hours. For this alarm, thresholds were
18 initially selected based on the known association between changes in these two variables
19 and adverse clinical events. Actual patient data were then evaluated to determine the

20 magnitude of change in each variable that yielded the best balance between sensitivity and
21 specificity. This process was used to set the final thresholds for the rules engine.

22 Alarms also track additional clinical data in the patient database. One alarm tracks
23 central venous pressure and urine output, because simultaneous decreases in these two

24 variables can indicate that a patient is developing hypovolemia. Other rules follow

25 laboratory data (e.g. looking for need to exclude active bleeding and possibly to administer
26 blood).

27 The purpose of the rules engine is to facilitate detection of impending problems

28 and to automate problem detection thereby allowing for intervention before a condition

29 reaches a crisis state.

30 Referring to Figure 20 the procedural note-line log is illustrated. This log allows
31 clinicians to evaluate the likelihood that a given procedure might result in further

32 complications. In this example presented in this Figure 20 a catheter removal is illustrated.
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CARDIO-PULMONARY RESUSCITATION GUIDELINES CONGESTIVE HEART FAY- D&z
EMERGENCY CARDIAC PACING FLUID RESUSCITATION HYPERTENSIVE CRISIS
IMPLANTABCER#010-DEFIBRILLATORS INTRA-AORTIC BALLOON DEWHEREIHAGNESIUM
ADMINISTRATION IN PATIENTS MANAGEMENT OF HYPOTENSION, INOTROPES
MYOCARDIAL INFARCTION MI WITH LEFT BUNDLE BRANCH BLOCK PA CATHETER
GUIDELINES & TROUBLE-SHOOTING PERMANENT PACEMAKERS & INDICATIONS

PULM®NARY VBB HeAS bARAAGINRESI L pIRAAIRY2 BB QBN B EAXMBNhe
SUPRA-VENTRICULAR . TACHYARRHYTHM 21 January 2004 UNSTABLE ANGINA
VENODS THESR MBS PR A e D A e bR s &
TREAPMEN Tat@ehed 12 (e notqorasatptehaIteSHEt DI CIRY O MENS) Yish 65 £ Rh& P SIUE F I CIENCY
DIABEAIC KEJ (héalipfavidahtlvib frididul ¢t l&tﬂﬁgmﬁ G@s&@j&ég%ablﬂ%%ﬁz(; LYCEMIA:
INSULIN TREATMENT., STEROQID R NT.STRATEGI \

GENERAL D@&Eﬁﬁ@%ﬁ&ﬁﬁ&%@%ﬁeﬁﬁ%ﬂ R KBRS ﬁ_'iEE% l3agiBee R hEeBEtIsioNs
ETHICAL GUE BYNES66IR g im, iR 8i RGN PR OYSW REME N GuitDEYIRIES
GASTROWTE@%WN{)propriate output to the billing module 662 to generate an invoice line item. In

8 addition, the note is stored in the emergency medical record associated with the patient in
9 the database 664. In addition, the line log is updated in the database 664 to show what
10 procedure was administrated to a patient at what time. If there is an existing catheter, that
11 is displayed to the intensivist at the procedure note creation user interface 646. This
12 would show an existing catheter changed over a wire 650. That information is provided to
13 the line id module 652 which extracts information from the line log in the database 664.
14 This information results in a note being created and provided to the note review and
15 signature module 664. Thus the line log contains, for each patient, relevant information
16 about all in-dwelling catheters, including type and location of the catheter, insertion date,
17 the most recent date that the catheter was changed over a wire, and the date the catheter
18 was removed. This information helps clinicians evaluate the likelihood that a given
19 catheter is infected and guides its subsequent management of that procedure.
20 Evidence-based Guidelines, Algorithms, and Practice Standards
21 Decision Support Algorithms
22 In order to standardize treatment across ICUs at the highest possible level, decision
23 support algorithms are used in the present invention. These include textural material
24 describing the topic, scientific treatments and possible complications. This information is
25 available in real time to assist in all types of clinical decisions from diagnosis to treatment
26 to triage.
27 All connections among components of the present invention are presently with a
28 high bandwidth T-1 line although this is not meant as a limitation. It is anticipated that
29 other existing and future high bandwidth communication capabilities, both wired and
30 wireless, as well as satellite communications will be suitable for the commuﬁications
31 anticipated for the present invention.
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ANTIBIOTIC ASSOCIATED COLITIS HEPATIC ENCEPHALOPATHY HEPATAGURAYLARE
MANAGEMENT OF PATIENTS WITH ASCITES NUTRITIONAL MANAGEMENT ACUTE
PANCREAN?IYBER GI BLEEDING: STRESS PROPHYLAXIS UPPERGIBIREHIRG:
NON-VARICEAL UPPER Gl BLEEDING:VARICEAL HEMATOLOGY HEPARIN
HEPARIN-INDUCED THROMBOCYTOPENIA THE BLEEDING PATIENT
THROMBOCYTOPENIA THROMBOLYTIC THERAPY TRANSFUSION GUIDELINES USE OF

HEMATOPOIETIC GRAIW & ridCalkayshjaciVi OF ¢/ $R4&6H MVARIGAR D! stilfdbiZd QddsahI SEASES
ACALCULUS CHOLECYST. TIBIQGRAMS. BLOODSTREAM INFECTIONS CANDIDURIA
CATHETER Fﬁré% 5C‘§ESIJEH§EW R ﬁﬁ?ﬁﬁ%ﬁéﬁi’f@éﬂaﬁﬂ%ﬁﬁ@%&%“

ENDOEARDITUSPRODIGNI Vs &5 FNIROTCRBITIS ARG i SUas CrrE REATVIER T FEBRILE
NEUTROPENMnA for iy FeehlEhditibn-ACRtedNH BVEDENGH BRI GRMELZINES SOFT TISSUE

INFECTIONS \[GORINGRS & Brac T ST RNDARDY Bfbw, & wite variety of condiions 18- >

6 noted. Each of the conditions has an associated guideline of practice standard that can be

7 presented to the intensivist who might be faced with that particular condition in a patient. »

8 These guidelines of practice standards can be accessed at the command center/remote

9 location or at the ICU to assist in the treatment of the patient. Thus, the general categories
10 of cardiovascular, endocrinology, general, gastrointestinal, hematology, infectious

11 diseases, neurology, pharmacology, pulmonary, renal, surgery, toxicology, trauma all have

12 guidelines and practice standards associated with them.

13

14 EVIDENCE-BASED GUIDELINES

15 ALGORITHMS & PRACTICE STANDARDS

16

17 DECISION SUPPORT
CARDIOVASCULAR
BRADYARRHYTHMIAS

CARDIOGENIC SHOCK

CARDIO-PULMONARY RESUSCITATION GUIDELINES
CONGESTIVE HEART FAILURE

EMERGENCY CARDIAC PACING

FLUID RESUSCITATION

HYPERTENSIVE CRISIS

IMPLANTABLE CARDIO-DEFIBRILLATORS
INTRA-AORTIC BALLOON DEVICES

MAGNESIUM ADMINISTRATION IN PATIENTS
MANAGEMENT OF HYPOTENSION, INOTROPES
MYOCARDIAL INFARCTION

MI WITH LEFT BUNDLE BRANCH BLOCK

PA CATHETER GUIDELINES & TROUBLE-SHOOTING
PERMANENT PACEMAKERS & INDICATIONS
PULMONARY EMBOLISM DIAGNOSIS

PULMONARY EMBOLISM TREATMENT
SUPRA-VENTRICULAR TACHYARRHYTHMIAS
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PNEUMONIA, COMMUNITY ACQUIRED PNEUMONIA, HOSPITAL ACQUIRED SEPTIC SHOCK
SINUSITIS SIRS TRANSPLANT INFECTION PROPHYLAXIS TRANSPLANT-RELATED
INFECTIONS NEUROLOGY 21 January 2004 PCT/US00n 7405 AGITATIOR Aanu@yz004
DEPRESSION & WITHDRAWAL BRAIN DEATH GUILLAIN-BARRE SYNDROME
INTRACEREBRAL HEMORRHAGE MYASTHENIA GRAVIS NEUROMUSCULAR COMPLICATIONS
OF CRITICAL ILLNESS NON-TRAUMATIC COMA SEDATION STATUS EPILEPTICUS STROKE
SUB-ARACHNOID HEMORRHAGE PHARMACOLOGY 35 WO 00/79466 21 January 2004
PCT/US00/17105 AMINOGLYCOSIDE DOSING AND THERAPEUTIC MONITORING
AMPHOTERICIN-B TREATMENT GUIDELINES ANALGESIA ANTIBIOTIC CLASSIFICATION &
COSTS DRUG EHAMNGES WNHMNRENAL DYSFUNCTION PENICILLIN ALLERGY

NEUROMUSCUVEAR B HREYS UMBOMY Y IHRPRIERIACEISTIC DRUG MONITORING
PULMONARY VENOUS THROMBOSIS: DIAGNOSIS & TREATMENT

VENTRICULAR ARRHYTHMIAS

ENDOCRINOLOGY

ADRENAL INSUFFICIENCY

DIABETIC KETOACIDOSIS

HYPERCALCEMIA: DIAGNOSIS & TREATMENT
HYPERGLYCEMIA: INSULIN TREATMENT
STEROID REPLACEMENT STRATEGIES
THYROID DISEASE

GENERAL

DEALING WITH DIFFICULT PATIENTS AND FAMILIES
END OF LIFE DECISIONS

ETHICAL GUIDELINES

PRESSURE ULCERS

ORGAN PROCUREMENT GUIDELINES

GASTROINTESTINAL

ANTIBIOTIC ASSOCIATED COLITIS

HEPATIC ENCEPHALOPATHY

HEPATIC FAILURE

MANAGEMENT OF PATIENTS WITH ASCITES
NUTRITIONAL MANAGEMENT

ACUTE PANCREATITIS

UPPER GI BLEEDING: STRESS PROPHYLAXIS
UPPER GI BLEEDING: NON-VARICEAL
UPPER GI BLEEDING:VARICEAL

HEMATOLOGY

HEPARIN

HEPARIN-INDUCED THROMBOCYTOPENIA
THE BLEEDING PATIENT
THROMBOCYTOPENIA

THROMBOLYTIC THERAPY

TRANSFUSION GUIDELINES

USE OF HEMATOPOIETIC GROWTH FACTORS
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ARDS: HEMODYNAMIC MANAGEMENT ARDS: STEROID USE ARDS: VENTILATOB004
STRATEGIES ASTHMA BRONCHODILATOR USE IN VENTILATOR PATIENTS
BRONCHO¥C P H® THORACENTESIS GUIDELINES COPD EXACERBRYTONYHBEATMENT
CXR (INDICATIONS) NONINVASIVE MODES OF VENTILATION ENDOTRACHEAL TUBES &
TRACHEOTOMY TREATMENT OF AIRWAY OBSTRUCTION VENTILATOR WEANING
PROTOCOL RENAL ACUTE RENAL FAILURE :DIAGNOSIS ACUTE RENAL FAILURE
‘MANAGEMENT & TREATMENT DIALYSIS DIURETIC USE HYPERKALEMIA: ETIOLOGY &
TREATMENT HYPERNATREMIA: ETIOLOGY & TREATMENT HYPOKALEMIA: ETIOLOGY &
TREATMENT HWRBRARREMIA: ETIOLOGY & TREATMENT OLIGURIA SURGERY
OBSTETRICAL COMPLICATIONS DISSECTING AORTIC ANEURYSM POST-OPERATIVE
HYPERTENSION POST-OPERATIVE MYOCARDIAL ISCHEMIA (NON-CARDIAC
ARRHYTHMIAS AFTERNEBGHOUS ISEARBES 36 \WO 00/79466 POST-OPERATIVE BLEEDING
POST-OPERATIVE MANAGEMENT OF ABDOMINAL POST-OPERATIVE MANAGEMENT OF
OPEN HEART PQRSALERERAHYERMANAGEMENT OF THORACOTOMY POST-OPERATIVE
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WOUND HEALING STRATEGIES TOXICOLOGY ACETAMINOPHEN OVEBP%%ary 2004
ANAPHYLAXIS COCAINE TOXICITY ALCOHOL WITHDRAWAL HYPERTHERMIA LATEX
ALLERGY WRIHHIN POISONING TRAUMA ABDOMINAL COMPARTMENFSYNMROME
BLUNT ABDOMINAL INJURY BLUNT AORTIC INJURY BLUNT CARDIAC INJURY DVT
PROPHYLAXIS EXTREMITY COMPARTMENT SYNDROME HEAD INJURY HYPOTHERMIA
IDENTIFICATION OF CERVICAL CORD INJURY SPINAL CORD INJURY OPEN FRACTURES
PENETRATING ABDOMINAL INJURY PENETRATING CHEST INJURY 21 January 2004 PCT
USO00n 7405 1 2 Referring to Figure 21, the acalculous cholecystitis decision support algorithm of 3
the present inverAidiN© GILI¥CaI8 tD i RO SN £iBt BHERARE tHE CadalibliT@RINB®lecystitis 4 may be
present, the inte W1 GESRACT & JdEadT MENTIBHB BEINITEs that would be 5 indicative of this
particular conditi®WNAtfakStre, the intensivist is lead through a decision 6 support algorithm, which
first causes the ift¥; ?—{9 &%@ﬁﬁlﬁ@rﬁﬁ@ &S Rinically 7 infected, either febrile or
leukocystosis 80 FhBEMAY- iHEASHA 1 21 January 2004 Wo 00/79466
PCT/US00/1740 Br,;ggm % Igw&l@@at the patient has acalculous cholecystitis 802.
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ARDS: VENTILATOR STRATEGIES
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COPD EXACERBATION & TREATMENT

CXR (INDICATIONS)

NONINVASIVE MODES OF VENTILATION
ENDOTRACHEAL TUBES & TRACHEOTOMY
TREATMENT OF AIRWAY OBSTRUCTION
VENTILATOR WEANING PROTOCOL

RENAL

ACUTE RENAL FAILURE :DIAGNOSIS

ACUTE RENAL FAILURE :MANAGEMENT & TREATMENT
DIALYSIS

DIURETIC USE

HYPERKALEMIA: ETIOLOGY & TREATMENT
HYPERNATREMIA: ETIOLOGY & TREATMENT
HYPOKALEMIA: ETIOLOGY & TREATMENT
HYPONATREMIA: ETIOLOGY & TREATMENT

OLIGURIA

SURGERY

OBSTETRICAL COMPLICATIONS

DISSECTING AORTIC ANEURYSM

POST-OPERATIVE HYPERTENSION

POST-OPERATIVE MYOCARDIAL ISCHEMIA (NON- CARDIAC
ARRHYTHMIAS AFTER CARDIAC SURGERY
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2 If the patient is clinically infected 800, the intensivist is prompted to deterrﬁmga%wgg;%owe
patient has had a previous cholesystectomy 804. If patient has had a previous 4 cholesystectomy,
the intensivi¥Pi&%YAtpted that it is very unlikely that the patient has 5 acalcBfduS¥Rdidlystitis 806.
Alternatively, if a patient has not had a previous 6 cholesystectomy, the intensivist is prompted to
determine whether the patient has any of 7 seven (7) risk factors, specifically: 1) Prolonged
intensive care unit (ICU) stay (defined as 8 greater than six (6) days); 2) recent surgery (particularly
aortic cross clamp procedures); 3) 9 hypotension; 4) positive end-expiratory pressure (PEEP)
greater than ten (10) centimeters to (cm); 5) transfusion greater than six (6) units of blood; 6)
inability to use theQ3 TgeRERAERIR BLERPINGt for nutrition; or 7) immunosuppresssion (AIDS,
transplantation, P28 tEERAL)\GOMANSNG BT BEARPRNINAbSe seven risk factors, the
intensivist is 13 TOAPIE ERATAKE M EB'I% Q5L RA WiRAREalculous cholecystitis 810. 14 If
the patient has a f \\ﬁ n-lfm%-r%%pted to 15 determine

whether the pati S oty ; g‘ Hpper guadrant 16 (RUQ) tenderness;
elevated alkalin RIAIASE RtV 3Ll g; or elevated livert 17 transaminases 812. If the
patient has none of these four (4) symptoms 812, the intensivist 18 is prompted to consider other
more likely sources of m@xi@oLeeyfever of unknown 19 origin or FUO) 814. If the infection
remains undiagnosed following an alternative work- 20 up, the intensivist is prompted to re-enter the
algorithm 814. 21 If the atlent has a of these four (4) symptoms 812, the intensivist is prompted
to 22 determine N& fBRB&Eminal infectious sources are more likely 816. If 23
alternative intra- é| sources are not more likely, the intensivist is 24 prompted to
determine wheth tIy stable to go for a test 826. If the 25 patient is
sufficiently stablq_M;gngﬂq Fﬁﬁ/ﬁk e |ntenS|V|st is prompted to perform an mso4 26
Cholescintigraphys836¢ Apegawal AC is excluded 838. If the test indicates an 27 abnormality, the
intensivist is prorgpleN GWRIFENSOAMN®GIecystectomy or precutaneous 28 drainage 840. If the
patient is not sufficiently stable to go for a test, the intensivist is 29 prompted to perform a bedside
ultrasound 828. If no other infectious etiologies are 30 identified and no abnormalities of the
gall-bladder are noted BiRABMAe patient remains ill 31 830, the intensivist is prompted to consider
empiric cholecystostomy 832. If no other 32 infectious etiologies are identified and no abnormalities

of the gall bladd 00/79466 PCT/US00/17405 1 b) the
SR IGA B ST AR

patient is improvig gmgll\_/m JeRyompted to continue to observe the 2 patient 834.

BLUNT AORTIC INJURY

BLUNT CARDIAC INJURY

DVT PROPHYLAXIS

EXTREMITY COMPARTMENT SYNDROME
HEAD INJURY

HYPOTHERMIA

IDENTIFICATION OF CERVICAL CORD INJURY
SPINAL CORD INJURY

OPEN FRACTURES

PENETRATING ABDOMINAL INJURY
PENETRATING CHEST INJURY

2 Referring to Figure 21, the acalculous cholecystitis decision support algorithm of
3 the present invention is illustrated. If an intensivist suspects that acalculous cholecystitis
4 may be present, the intensivist may not be certain of all of the aspects that would be

5 indicative of this particular condition. Therefore, the intensivist is lead through a decision
6 support algorithm, which first causes the intensivist to determine if the patient is clinically

7 infected, either febrile or leukocystosis 800. If this criteria is not met, the intensivist is
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3 If alternative intra-abdominal infectious sources are more likely 816, the injgnsiyigh§y Soppmpted
to determine whether the patient is sufficiently stable to go for a test 818. If 5 the patient is
sufficiently X¥2¥ Yo for a test 818, the intensivist is prompted to performP6HH¥BA&Hnal CT
scan 820. If no other infectious etiologies are apparent and the test: a) 7 demonstrates
abnormalities of the gall-bladder but not diagnostic; or b) no gall-bladder 8 abnormalities are noted
822, the intensivist is prompted to maintain continued observation 9 of the patient 824.

Alternatively, frmpettasicitiotmetiP A the patiensivisids qremRRIEOs R sgrform an mso4
cholescintigraphy 831?{ Norm%l AC is eﬁclu e %%%0” the testis | | abnormda%létaqe intensivist is

prompfed to consider ch aecyst'éégbnrﬁ?/ rl?)reecc% anééﬁ%"‘i@ﬂ?’éﬁ%‘g 8RS %teﬁgﬁ'éeht is not
sufficiéntly staihietherdlsfntisniduts bae dmreniondshiesytentomp8d. 1df petitotima Had dgiciaitsasound

828. If po othepinasiieumstiflogieswrldpdapiietardirshnarapitiaseitheaalkbladder are
noted but: a) the %@%&ent remains %%5 830, the |ntensivist is prompted to consider empiric

cholecystostof s eheleYpiss hf@gﬁgﬁgvgl?ﬁl GiBLPERFANRNABY HAEWI S bnormalities of the
gall bladder asbohesieste¢somy 1fichintnsipatismrompredrovdegr8de:; whetherahspdtens soamptdd to continue
to observe thgel8.najingt %ﬂ)régp%ﬁi?glsq)ﬁgﬂ d%%tm%@%mdwg@p@yeﬁﬁgﬁpn support
algorithm of the 20 present invention is illustrated. When an intensivist suspects an adrenal
problefh may %f&”ﬁ&%?é&%‘ﬁ%&wé PHREHE &SRR AP T IS tHaRIPERRSAE i Riency
decision 22 shppaensilgodipositivecindespinptery pestionsRERR) ercang thirasp&tds @htieeeandition. First
23 thqd'ntensiygﬁ;)issp(,gmg;ggfntgr%gp{ﬁng&qmJpgl&%tig IR [ppiensive and/or 24 has

been administered pressors for fort%;elght hours or longer 900. If neither condition is 25 met, the
systert advis@8SHFANITEIARIVED st Ao HISIHADY AL BN HRARRATSS BN RSh FEsebipmasion 2. 27 If one
or bottz conditvohskraimSN&hE théqgragirishas mskad ivkretheeariskitvaus trusendBi§orishypotensive
blood pressure. or freatment, ;m:lﬂr SR %r%smgﬂ'lf% ted, s ch as 29 hypoyglemia or low blood
volumle, myoc%rdigl ((fjg?unqt\%n, orsép?na injoury 9_04"1. %gac(t%\’Sc(glllf)eugl;3%1 8%10 ?)‘ﬁﬁg& obvious causes is
preselt, the intensiVithisPatistelpngnnef dissevantrisl fadors O dheripiprsivist errAmetsR & be treated
906. Iffreatmeatahineskbaactad PRl iRasasaed olflvity SYEREYETHEAR MHRPtRAgIAR Or pressor
need persists intensivist is, further directed tg 39 WO 00/7.9466,21 Januar 04
PCT/L[%SOO/l%gg@iqa%qur%ﬁ?ig l\?v aé glrg %lfﬂgpﬁlg ﬂé%% ep?%ﬁ’l%tﬁqg) Hgl\ll%mogcr:ﬁr?‘éa e\’l(rffiﬁeenpatient's history
908, 910, 2 giansaminases 812. If the patient has none of these four (4) symptoms 812, the intensivist

18 is prompted to consider other more likely sources of infection (see fever of unknown

19 origin or FUO) 814. If the infection remains undiagnosed following an alternative work-
20 up, the intensivist is prompted to re-enter the algorithm 814.

21 If the patient has any of these four (4) symptoms 812, the intensivist is prompted to
22 determine whether alternative intra-abdominal infectious sources are more likely 816. If
23 alternative intra-abdominal infectious sources are not more likely, the intensivist is

24 prompted to determine whether the patient is sufficiently stable to go for a test 826. If the
25 patient is sufficiently stable to go for a test, the intensivist is prompted to perform an mso4
26 Cholescintigraphy 836. The normal AC is excluded 838. If the test indicates an

27 abnormality, the intensivist is prompted to consider a cholecystectomy or precutaneous

28 drainage 840. If the patient is not sufficiently stable to go for a test, the intensivist is

29 prompted to perform a bedside ultrasound 828. If no other infectious etiologies are

30 identified and no abnormalities of the gall-bladder are noted but: a) the patient remains ill
31 830, the intensivist is prompted to consider empiric cholecystostomy 832. If no other

32 infectious etiologies are identified and no abnormalities of the gall bladder are noted but:
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3 In order to examine prior treatment issues, the intensivist is first prompted 2y Jaa4hsy Steox to
determine if the patient has been treated with steroids in the previous six months 5 for at least a
two week pRifbYEHONext, the intensivist is prompted to determine whetheP @ YAHEAt has
hyponatremia or hyperkalemia 910. The intensivist is also prompted to 7 determine whether the
patient has experienced anticoagulation or become coagulopathic 8 prior to the hypotension or
pressor treatment 912. According to the responses provided by 9 the intensivist to the system
queries or blosksOpsiicail.impebGhg SHethy sirmicalGy Haspe d EemtAenb assion 4 as follows:
The argay of po§5|t2r§,ﬁesponses to diagnosis questions 11 908, 910, and 912 are given a Decision
Code as showh In 1: Adrenal Insufficiency 12 Considerations, below. 13 Table |: Adrenal
Insuffidency Considé eeiasi Quatstiepdontna sifeetiouS)spastisris MereiSkaly@dishe d8onddst2 NNNA

NNYANYNB Rr¥fapted ¥aefdnhible Wb MR DRtNY ¥ culdtitatl Raipessiiaracisiggoges of Table |
are as follows 40 1 Janu Pézo 41 \WO 00/ 9466 PEQ‘T{USOOHMOS DecisionTreatment Action

RESShL s sritciepysiable fo poss%?ét A LS AR EBIGR ABEHABN 5 mg IV,

Code ,&Do cos ropln stim
SO cos§ntropian abdominal CT scan 820. If no other infectious etiologies are apparent and the test: a)

7 demonstrates abnormalities of the gall-bladder but not diagnostic; or b) no gall-bladder
8 abnormalities are noted 822, the intensivist is prompted to maintain continued observation
9 of the patient 824. Alternatively, if this criteria not met 822, the intensivist is prompted to
10 perform an mso4 cholescintigraphy 836. Normal AC is excluded 838. If the test is
11 abnormal, the intensivist is prompted to consider cholecystectomy or precutaneous
12 drainage 840. If the patient is not sufficiently stable to go for a test, the intensivist is
13 prompted to perform a bedside ultrasound 828. If no other infectious etiologies are
14 identified and no abnormalities of the gall-bladder are noted but: a) the patient remains ill
15 830, the intensivist is prompted to consider empiric cholecystostomy 832. If no other
16 infectious etiologies are identified and no abnormalities of the gall bladder are noted but:
17 b) the patient is improving 830, the intensivist is prompted to continue to observe the
18 patient 834.
19 Referring to Figure 22, the adrenal insufficiency decision support algorithm of the
20 present invention is illustrated. When an intensivist suspects an adrenal problem may be
21 presented in a patient, the intensivist may initiate the adrenal insufficiency decision
22 support algorithm which prompts questions concerning all aspects of the condition. First
23 the intensivist is prompted to determine whether the patient is either hypotensive and/or
24 has been administered pressors for forty-eight hours or longer 900. If neither condition is
25 met, the system advises the intensivist that it is unlikely that an adrenal problem is present
26 902.
27 If one or both conditions are met, the intensivist is asked whether an obvious cause
28 for hypotensive blood pressure or treatment with pressors are manifested, such as
29 hypovolemia or low blood volume, myocardial dysfunction, or spinal injury 904. If at
30 least one of these obvious causes is present, the intensivist is alerted by the system that the
31 underlying cause must first be treated 906. If treatment of a suspected underlying cause is
32 reversed, yet the hypotension or pressor need persists, the intensivist is further directed to
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stim test and empirically treat with hydrocortione 50 mg IV every 8 hours unghs ié*%%?t I’%HHS
return. CConsider possible Adrenal Insufficiency, secondary to adrenal hemorrhage. é{ive decadron
5 mg IV, sotBYHtHNSIn stim test and empirically treat with hydrocortione 50 ﬁi’dq%’%{\‘/@%% hours
until stim test results return. DDo cosyntropin stim test, may empirically treat with hydrocortisone
25-50 mg IV every 8 hours until stim test results return 2 Besides specialized treatment actions
listed in the decision codes above, the intensivist is 3 directed to administer a cosyntropin
stimulation teskeRiiire otdarctoseeddenapichlieiehrisonathd adienakiglantisdpyodscmg, 5 After
perforrging thgﬂ)syntropin stimulation test, the intensivist is prompted to 6 enter the patient's level
of cortisol before administering cosyntropin and thirty minutes 7 afterwards 916. The software
analyzés the test reSUREISSIISHENENPTHITFAUNNY ipsteafe Mterriviat ibdishprampisHdwihas having
certaindecisiapsratesdéte@niheanai fatiktt habbecd tlensy Widbasalijd)haraprdBihrsal ffonths-20> 25
<15 stign (D)sti im.(F) < 55-10> epending upon the outc f the analysis of Table
2, one Ec?f the ﬁgﬁiggéﬁ%&%ﬁg%ﬁ%%dﬁﬁi‘fét\?/%ﬁ LP&%‘ é9 t Wiﬁrggqsfé)p%%/%g 91% .%%Y?%{ble 3:
Cosynfropin T8&prisathay hRyadrriismic SO ¥etesiimdT9e diba driemixisiisaba@rampedigrenal
insufficiency diegfmine vhdfiRatne Bt Fas kiSRRG IR BMESY & beisaeddaripaidRr endocrine
consultgA + EPr.ob{a\b e ﬁdrenal.msufﬁuencgr- t{eat g%{gg%dro[ﬁortlsone 25-50 mgrlv, g{jeg;,/ 8 ntro in

. . t t
Stimulation TéSCR8sUIts 41 %‘338&5{?% 2N B PLY f@gﬁdﬁlﬂﬁ? ovi
9 the intensivist to the system queries or blocks 908, 910, and 912, the system calculates a
10 treatment action 914 as follows: The array of possible responses to diagnosis questions
1n 908, 910, and 912 are given a Decision Code as shown in Table 1: Adrenal Insufficiency
12 Considerations, below.
13 Table 1: Adrenal Insufficiency Considerations
Question 1 | Question 2 | Question 3 | Decision Code
908 910 912
N N N A
N N Y A
N Y N B
N Y Y C
Y Y Y C
Y N N D
Y Y N B
Y N Y D
Y Y Y C
14
15 The possible decision codes of Table 1 are as follows:
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B + Dhours and taper as intercurrent illness improves A + FPossible Adren@iinkuftieign2zgogonsider
treatment with hydrocortisone 25 mg IV B + Eevery 8 hours and taper as intercurrent illness
improves AWXFREPAAAI insufficiency unlikely- would not treat B+F C+E C+FAR&EHAY to Figure
23, the blunt cardiac injury decision support algorithm of the 3 present invention is illustrated. If an
intensivist suspects that blunt cardiac injury may be 4 present, the intensivist may not be certain of
all aspects that would be critical to or 5 indicative of this particular condition. Therefore, the
intensivist is IpReidU] ITReaRRRIOAtioaUPPOrt algorithm, which first causes the intensivist to
determine whethler any jof seven (7) 7 risk factors are present: 1) was thoracic impact greater than
fifteen (15) mph; 2) wasg Pe @stwampigstirhést deformed; 3) was there precordial ecchymosis,
contusions, @r abrasions; 4) 9 was marked precordial tenderness present; 5) was there a fractdred
sternum; 6) Were 10 biIal@?afiﬂ?ﬂé@ﬁﬁl%ﬁfﬂg@’fﬁaﬁ_fiembré"é&ﬁ?‘?&j}vvggr%fﬂgdﬁé\éi%f@sméf@é{:tu es
present 11 2000. If non asb‘f”tﬁ?u??%?é‘f%w Feabrdbendigratinendtme 1Y svsmSerthaeHs v ther
12 evaluatiof-is-recesspi Ao MR, of the 7 risk factors-are present, the jntensivistis 13
|§y SICYCI‘

. possible Adrenal Insufficiency, secordaryjo adrenal, h v
prompted to|obtain an € ) rBour % ancfc est X-F YR il T lﬁ the fesylts of
the ECG and CXR are ()Qg%?g@@ 91% ﬁm sgég§ jtro n slﬁm S e;n ﬁn czié??eat w1tl%§£%coﬁ%

Ay e
S 1Tl
e OBFIAETY U RS S A e TS WhEE MOERS |
results are ppormat, TD@EH@%FFKH:P?c'i'ffrgt&?,ﬂﬂ%ﬂeﬁx%&Qﬂ?XPQAE‘QiW'B?HEd&%Hi?&HH?5—'536%‘@' fyrciyding
ectopy and ynexplained sigrssiastiyeatiiaihidgiealrs tram 100 beats/minute); and whether the
CXR results are abnormal, with abnormal 18 being defined as any skeletal or pulmonary injury,

especially cardiac enlargement 1006. If 19 either the ECG or CXR are not abnormal, the intensivist
is prorapted tiBssidenspeitpleddsedtRisaionebesdantifodtbicipatiaies 1608, theithmsitist ECG or CXR
are abyormalgiagiil ygnRidet SRIMBKRHIHRIRSIINe W GIRRIING RdhaM igmodynamic

instability 22 (hemodynamic instability being defined as the absence of hypovolemia, spinal cord
injury, *23 or SepERI S AdERLE BRI BaHER Sy hypovolemia, spinal cord injury, or sepsis 1010. 24
If this eriteria is not ridr thefontemsititstdsypropipteichuladbtihespatécinteabiolsidshedinmef monitored

bed; et the B ADRHIEHES SRFAIES LA isi IRk Ah PRI IMS, I 20 WRSIAINE

d
hemodynamic instability is present, the intensivist s tat echo; ncfthat, if blunt

thoracfc aorti@fisjHards Héo Sirsinbtrats, anaburssdptsevlis a2 fooyshuary 2004

8 The results in Table 2, shown below, are shown as having certain decision codes A
9 through F.
10 Table 2: Cosyntropin Stimulation Test Results
basal (A) | basal (B) | basal (C)
15-20 >25
<15
stim (D) stim (E) | stim (F)
<5 5-10 >10
1
12 ' Depending upon the outcome of the analysis of Table 2, one of the treatment actions,
13 shown below in Table 3, will be displayed 918.
14 Table 3: Cosyntropin Test Result Treatment Actions
Decision Treatment Action
Code
A+D Adrenal insufficiency diagnosed - treat with hydrocortisone 50 mg IV

every 8 hours and consider endocrine consult

A+E Probable Adrenal insufficiency- treat with hydrocortisone 25-50 mg IV every 8
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WO 00/79466 PCT/US00/17405 1 echocardiogram (TEE) is favored over a Rardgthosagi2004
echocardiogram (TTE) 1012. Once 2 the results of these tests are obtained, the intensivist is
prompted fOYP&Y {348 termine 3 whether ectopy, arrhythmia, or abnormality®i§ THER{YA the ECG
1014. If none of these 4 criteria are met, the intensivist is prompted that cardiac injury is excluded
1016. If any of 5 these criteria are met, the intensivist is prompted that he should consider
monitoring the 6 patient for an additional 24 hours 1018. 7 If the internist determines that there is
any hemodypBmiD instaliliyuth at Capaalshae# @xgltinadnpyweyolemia, spinal cord injury, or
sepsis 1010, eH§ promptecksiblpatienal isserftaneghanaider ifcbltohthorariaracsiELLY Healg0
suspected, th8t-aBransesepbhyddaluifaed apeand ingnamréht H)eis faposed over a transthoracic
echocardiogtaim (A TE) 1p20re@aidesufficitreyaslikslpfvwheldiait geho are obtained, the intensivist is
prompted to |dRteFmine whether 12 the echo is abnormal with possible causes for the abnormality
being: perics Hifikeffusion 13 (tamponade; hypokineses or akinesis (wall motion); dilatation or
reduced systd T ¥a e ncfion. o ] netion:and/or chamber rupture 10 he

echo is 15 abnormal, the intensivist is prompted to treat as indicated for the particular cause of the

16 abnprmality 1026 J e NGkRSH01S, L ADAUIMAL WAIVEARELBRIPHRIAR InSpnue 17 to

3
monitor the patient and repéat the ECG at 24 hours 1024. 18 Once the resufts of the ECG are
obtaindd, the PRESTISIRSENEPSiENGtES. dERLVRIFRSIVIE StmRAtte thab by cardingtivur rerydtSnormality
are prasent opréhent; BSidOdsiviti this aottesiecitaiz Oflitapetidfeinansgivisirisarempted that cardiac
injury is exclu IS criteria.is 2 he.intensivist is prompted that he should consider
monito§ring thé}ll g%éé% g'ré] aggr]l%ﬁ%ﬁﬁ%ﬁﬁoﬂeﬁéﬁsoi%i% '55"3‘&%‘&%“@ ?él tlr‘ea Qﬁ?lfﬁoé] candiduria
decisidn suppURPAGalgasithnyMikishdige eauses thainsernsidssiordesampaetvdigbeitiany of sheemfdsent
invention is illHsitrakesks Erdpesamndighvaiathdcleaisien sraRe thal gmdtam thagnienshiskds presented
with the criterig for diagnosing 26 candiduria, or severe fungal infection. First, the intensivist
determ§ines WF?%‘{H%% %%eﬁaa?%%{n cf7 %]avéa%l%ﬁ ’r%%’éfé’é?%é‘gﬁ%?ﬁ'o“ﬁ%smé? TeREgy %rea%ré’ |'é’Hf’§|50ne to
fungal9nfectiores, medsbirrerrdialdendenetpmansrilovab Herermfiagtursd siemaumsfiangror pyuria 1100. If

;here fre no S‘diﬁtgrgﬁiﬁ%%lﬁi%ﬁfil&@@%@Eﬂﬂﬁ&%ﬁés&ﬁ%ﬁ%@&?}?ﬁﬁ& iﬁagrﬁyﬁteﬁs&éﬁpk for )
issemination rea the fungal infection . If the infection does not seem to have
spreal!, the 3]18 éﬂt&@?\)ﬁﬁéﬁ?iﬂgf&ci%%cﬂﬁﬁéeé%tet G 5 IR BIRPRISE Tl ppfBYERia after
twentyzfour 3&v#loatisthiavecpseretD2.04 adB ot JOIFIORE 612 brd pnesany BOGHtensivist is

13 prompted to obtain an electrocardiogram (ECG) and chest X-ray (CXR) 1004.

14 Once the results of the ECG and CXR are obtained, the intensivist is prompted to
15 determine: whether the ECG results are abnormal, with abnormal being defined as

16 anything other than sinus rhythm, including ectopy and unexplained sinus tachycardia

17 (greater than 100 beats/minute); and whether the CXR results are abnormal, with abnormal
18 being defined as any skeletal or pulmonary injury, especially cardiac enlargement 1006. If
19 either the ECG or CXR are not abnormal, the intensivist is prompted that a monitored bed
20 is unnecessary for the patient 1008. If either the ECG or CXR are abnormal, the

21 intensivist is prompted to determine whether there is any hemodynamic instability

22 (hemodynamic instability being defined as the absence of hypovolemia, spinal cord injury,
23 or sepsis) that cannot be explained by hypovolemia, spinal cord injury, or sepsis 1010.

24 If this criteria is not met, the intensivist is prompted: that the patient should be in a
25 monitored bed; that the ECG should be repeated at 24 hours; that, at any time, if

26 unexplained hemodynamic instability is present, the intensivist should request a stat echo;
27 and that, if blunt thoracic aortic injury is also suspected, a transesophogeal
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PCT/US00/17405 1 The intensivist is prompted by the system to determine2WRi@iéath@Ydient can
2 have P.O. 1106. If the patient can take P.O., the system next prompts the intensivist to 3
determine WHMEP¥oles, an organic compound for inhibiting fungal growtf HAVEHEENS 4
administered in the past three days to fight the infection 1108. If azoles have been 5 previously
administered, the systemic infection diagnosis is confirmed and the intensivist 6 is referred to the
systemic amphotericin dosing algorithm 1110. If azoles have not been 7 previously administered,
directians for Haeopmn@grsrememW@éﬁwﬁm&mwp@r&@ﬂmm@ wrvidedeto the

mtensnﬂst alopg wit s for the.s ffun us 9 fou a 112. Where the patient cannot
take P.O., thenlér%]tengltws{ |segeg?§f}15rae e%?teadn té())det S liﬁ"ssi)/s' emfc ar & }erlg{no osmg a‘fgorlthm 1114.

11 Whén the MAgst %@ymde@ameqs@hweﬁlmﬁeq@ﬁmngwqﬁ@@tmmlé rinerEtheivist is

prompted to deteknine méi%erhehﬁkggtsscgredﬁaemﬁmlaéenﬁ*piiai&ﬁarﬁaémoﬂ@ palignir1116. The
|nten5|¥|st is 8l mp'getd 1o ser(-%-1 |I t&e P?tlrelr\rltl can take qu' If th ngﬁénent 4 cannot, tak P.O., the
intensivist is reterred ot rees;fsten(:’nc amphsofeP an Ssmag alg foRg iﬂt?“lr%‘ég etlent can take
P.O., the intematiast fer pradibtiodal2 ¢ heets WMHSther azoles 16 have been admlnlstered in the previous
three days 1122. If apmiemaNg ba%a@mmﬁﬁéeds ahy rbﬁmmq,mﬁ%rﬁwa esipiemed and the

mtensrvrst is refe red t E ¥ ge mic 18 oterrcrn dosmglil? atc))rlthm 1124. If no azoles have been
administered BB fBﬁs% R ih‘f’eﬁgm W@Wﬂ&ﬁ?& l I?Cd&mﬂﬁ%ﬁnbomﬁrs%ﬂﬁzole to treat
the furtyal infectigtrecR@ arid2 6 lﬂanftmmqsmcevjderiselﬂf aigsetrintitiomnrineckotdogeaist is still
prompged to %mmmg%vrre & HRRAUCH! £amalrb QelaRidYRr erthe) RasEnbrannot take

P.O., 23 directions are Erovr ed to administer amphotericin bladder washing procedures 1130. If

24 thd batient RNk T Sthe arraheinrd G RpAY tPERROAtifRARAIRAS HASIEE have 25
been administeeedhnithabrpreabwii iprestdayaicsIar tecatnlamblitybdiegpaiariidieffadoihe 26

Systeqc Infecliath R ATAIRRHALS A ISR RIR IR SIS RELIRdh S HstEr g, apnotencin 27

dosing algorithm 1134.1f ho azoles have been administéred previously, t nsivist is 28 given

instruttions foadicnRSEsiMe RGO RS RadonbanbedrRiree 4872 1 15be s9treeifing to Figure
25, thes Cervucm&maetmmeﬁmwlemﬁumwt@d@arahmuwattwfo%%srﬁwmwamw figeillustrated. If

an mte@smst %i_h%%ﬁ e[yth@iga ﬁetr]v%étgghne In!#.l% rgal e lnt rrga%egqt the m{{ecptsolwst may not be

certain of all o ctors that would be indicative is par icular con ition ere ore, the
intengiVist is 1ERHIMIBLLYR REGRRIE epeR P EAO\A GAdOF9 8B 21 January 2004

18 Once the results of the ECG are obtained, the intensivist is prompted to determine
19 whether ectopy, arrhythmia, or abnormality are present on the ECG 1014, If this criteria is
20 not met, the intensivist is prompted that cardiac injury is excluded 1016. If this criteria is
21 met, the intensivist is prompted that he should consider monitoring the patient for an

22 additional 24 hours 1018.

23 Referring to Figure 24, the candiduria decision support algorithm, which is yet

24 another decision support algorithm of the present invention is illustrated. In the candiduria
25 decision support algorithm, the intensivist is presented with the criteria for diagnosing

26 candiduria, or severe fungal infection. First, the intensivist determines whether the patient
27 has any medical conditions that render the patient prone to fungal infections, such as

28 diabetes, GU anatomic abnormality, renal transplant, or pyuria 1100. If there are no such
29 conditions, the intensivist is next prompted by the system to look for dissemination or

30 spreading of the fungal infection 1102. If the infection does not seem to have spread, the
31 intensivist is prompted to change the patient’s catheter and test for pyuria after twenty four

32 hours have passed 1104,
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PCT/US00/17405 | algorithm, which first prompts the intensivist to determln%if 3%@%‘3@6 awake
alert, not 2 intoxicated, and has no mental status changes 1200. If this criteria IS met,‘the 1enS|V|st
is 3 prompf@@ 04/ Hdférmine whether the patient has any neck pain 1202. If ﬁféTﬂéi‘?éﬂf’%es not 4
have any neck pain, the intensivist is prompted to determine whether the patient has any 5 other
pain which would distract from their neck pain 1204. If this criteria is not met, the 6 intensivist is
prompted to determine whether the patient has any neurologic deficits 1206. 7 If this criteria is not

met, the intensivist imrmrfem@ttnagraﬁﬁhleﬁhsByaeﬂstp@sam.i%thﬁetﬁepam@mﬂex extend,
move neck left/right without pain and without n erness to 9 itation 12Q8. The intensivist
. Eﬂ ggfﬁ/}[ éj H’ah atient ¢ n ta eF %fss xtn%f; tgtg}e nten%‘ylélt,ﬁodoes have

is prorﬁpted fufth e can remove the col
neck pain 120Rtatmeinawehsthgistis!enampteanit cqmmerf@mwmmgmmgmm betateral view

revealipg the hasmiokiBeinRaripdldmibiedald ARG MedrLebiheos sithriscinveriehra; 2)

anteroposterior view revealin sp()jllr}lgus 13 processes of the second cervical throu H}th the first thoracic

vertebra: and P5§ ARSIy GHMIY BEGHTBNS (Nsriradaghestiis conrBrmerand e BFPEvst cervical
vertebra and amtifered ontoécy bnprovege it . dbsing agaybard hbrifiakéhs atensivistis prompted to
consider extepiapulf HaRiesiarn &%’c'iﬂlx% fVfe '{,aagémehnﬁem 9593%%‘?%&9&1&9@1&@%&6“0V€ the

collar; if 17 abnormal, he is_promp sted to optain a surgical consult 1212. If the x rays are abnormal,
the 16 |ntensﬂf|§f‘i'§)p‘lsdﬁ?df88dt@ 819(5]??'39?@3@'883 jusimersder BesresiesRiPRes f the x rays
19 aredgndeteffinindid ] 2heVhtentivisttisnprampt ek ¢ OrgldreanEissdaris hgdie rerildeonatively, if the
patienghas ng}g{gﬁ[cgmgh%}mnv;ﬁgm%qlgyr%mrﬂqhthelr neck 21 pain 1204, the intensivist is

prompted to ofder 3 x rays (the same pes of x rays described 22 in 1210 above with the same
prompling based on'hsihihe, PaHERARSS, P"irf&@f'e?ﬂ'?ﬂiﬁf’é Rrong fg\funepb ingecsions thic patient does have
neurolpgic defies#silROB, ;ﬂmpﬁemsue&triﬁnwwmt@tdenngﬁ cRdBsemMetidhaiikexHitgteeiartlegic deficit
is refe;:able to trt1e (Eﬁli\ilgdﬁ%lrl}ﬁ 1%%16st g thlsr.n %gd(il’lts%l‘l % tdatnhte1 SIYﬁBI ror‘ppted to
order 3 x raysp ?tl'*le same types of X rays D7 describe 8 bove with e same promptlng

basedn norf#ancAkke A, the m@mﬁ&@ﬁmﬁa@mﬁywam& qm@tﬁeﬁlm@ﬁg@&ﬂﬂth@ referable to

the cagvical spine. Zﬂﬂ@;?a@wmeamtmet {ﬁeﬂfﬁéﬁm@s@ itbihiRcRad eRéckhomdthahigRIMmediate

spine trauma 30 urger ntgyel(tj t?n CT or M é valﬁg e) %Ez%f?es?hl \élgernaté l%(%lft e intensivist

determines thaat the pa lent does not TSR dhterE beln anake, atert ne Itated and
having7no methtasystemis ioffstige és Ezoﬁrmh@ apg wwﬁmwﬂrwﬁgwy POBMic
18 amphotericin dosing algorithm 1124. If no azoles have been administered previously, the
19 intensivist is given instructions for administering fluconazole to treat the fungal infection
20 1126.
21 If there is no evidence of dissemination, the intensivist is still prompted to
22 determine whether the patient can take P.O. 1128. Where the patient cannot take P.O.,
23 directions are provided to administer amphotericin bladder washing procedures 1130. If
24 the patient cannot take P.O., the intensivist is prompted to determine whether azoles have
25 been administered in the previous three days 1132. If azoles have been administered, the
26 systemic infection is confirmed and the intensivist is referred to the systemic amphotericin
27 dosing algorithm 1134. If no azoles have been administered previously, the intensivist is
28 given instructions for administering fluconazole to treat the fungal infection 1136.
29 Referring to Figure 25, the Cervical Spine Injury decision support algorithm of the
30 present invention is illustrated. If an intensivist suspects that a cervical spine injury may
31 be present, the intensivist may not be certain of all of the factors that would be indicative
32 of this particular condition. Therefore, the intensivist is lead through a decision support
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PCT/US00/17405 1 intensivist is prompted to determine whether the patier#qra%%%\é é/ezta) d
trauma 1232. If 2 this criteria is met, the intensivist is prompted to order CT of the neck with head
CT 1236. NPT Usferia is not met, the intensivist is prompted to determin@IHE¥E S patient
has 4 any neurologic deficit referable to the cervical spine 1234. If the intensivist determines 5 that
the patient does have a neurologic deficit referable to the cervical spine, the intensivist 6 is
prompted that the patient should obtain immediate spine trauma surgery consult and CT 7 or MRI
(iffavag)l?ble) r??&ﬁitﬁﬁ,hfﬂﬁ}?ﬂ%@rth ! in@ﬁstbag {b8cRakgN ; i@ﬂ%ﬂﬁg@nﬁ#‘éﬁvﬁ(& QFeH[(AlSlgfiC deficit
referahle to the cervical spjne , he is prompte rder 3 x rays 9 (the same types.of x rays
“described in iﬁtfél%%%%gtgﬁf/iﬂ%stﬂg R Spt)arcl)’rsn(i)hﬁ%ﬁe%;%@ddg)%nth{%cﬁ%%/ma{ﬁ Bn f’,"g&lﬁd%terminate
X rays)p1218. gronmpede tridgteonHiguvbed®r the pationy liss deyisiol mup b2 . al§thdtpaticof dhes present 12
inventipn is illysfEatgchdbiapaintensivistshHane ptoripal QgL mav RenBr aReidhendsalptensivist may

not be certain (g all of the at(‘r\’/ivgul Fﬁe_ indicative of this_ 14 particular condition. Therefore,

spects th \ a4 p
the inténsivisCEGERAMHY ﬁ'%’lﬁ%{ffﬁ% i Peck iprikd - WhIRES AresTiais 285 E Phensivist to
deternfine if theepsitvenis protiguieitiovditterinme Yohethite the patingt passageablegss théni®3 206 0f urine in a
period pf 2 hogts;d 38k S hcL e iR MeLiE JAREP MR LIS ARPRIGH R ARlEHMIARWhether the
patient is anuric (the 18 criteria for which is passage of less than 10 cc of urine in a 2 hour period)
in spitd of fluiBRUG AT PXIRET: 12Rys nsekileft ishrtdhout Raiaans & b 8RAk fsRdsFes IR d to
Qetermine whgtipintios m&saryhethmmhmss isomk&@rh}erfhhshifeggtheeﬁ@ﬂwtercﬂaﬁmz'ﬁh.e ir_ltensivist
is theg,prompted to z@eﬁﬁ&way,nﬁtwys%h&g&%s SHES SAMEANIADiAdhG i 10B GaIReter o not

functioning, the 23 intensivist’is prompted to replace or reposition the catheter 1. the catheter
is 24 finctioniRGrdfSint@ns AP ioptisHagtet tblder Yianaaxsrdirgthalassafahn orsiput todbsry of: 25 1)
renal gtone diggseorikebtiheinalhpelvic v atde i) ahikabpRk GaGasvaEvEhhagepinpalvic 26 or
retroperitoneal surger 10, If of these criterig.are met, the intensivjst is prompted 27 to
perforl‘r%n the fc?ﬁgc\:/ﬁ%? étcj'}%nsse:c %%Ve‘%%?%ﬁ?ggcﬁ'fndr Ségﬁglg%cei%ﬁﬂ%rrﬂlgngéﬁ e |8H; 28 2) while

waitintf for ultPdeigity igwirsvaatae fhadatrahmasses oftre fsheigky el vohrearfentPocdaatdy send urine

for spacific granddyssleteominationriylie RasRUROMS ORI asaunt 3oniest Gsiiforhe intensivist
is prompted t(f“hdneﬁzrrpilp? tWthher an.obstr ﬁtion isgregftﬂt ?}ll 1314. If an obs r]uqtj n is determined
to be present, He IRtensh/iet s f)a Sm'ppé)m% CONRIRAPSS Rk Sgclglf fﬁ%é%ﬁg? 1316. 46 21 January
2004 WO 00/79wesak@T i g0l btain a surgical consult 1212. If the x rays are abnormal, the

18 intensivist is prompted to obtain a surgical consult and order a CT scan 1214. If the x rays
19 are indeterminate, the intensivist is prompted to order a CT scan 1216.

20 Alternatively, if the patient has no other pain which would distract from their neck |
21 pain 1204, the intensivist is prompted to order 3 x rays (the same types of x rays described
22 in 1210 above with the same prompting based on normal, abnormal, or indeterminate x

23 rays) 1218.

24 If the patient does have neurologic deficits 1206, the intensivist is prompted to

25 determine whether the neurologic deficit is referable to the cervical spine 1226. If this

26 criteria is not met, the intensivist is prompted to order 3 x rays (the same types of x rays

27 described in 1210 above with the same prompting based on normal, abnormal, or '
28 indeterminate x rays) 1218. If the neurologic deficit is referable to the cervical spine

29 1226, the intensivist is prompted that the patient should obtain immediate spine trauma

30 surgery consult and CT or MRI (if available) 1228.

31 Alternatively, if the intensivist determines that the patient does not pass the criteria
32 of being awake, alert, not intoxicated and having no mental status changes 1200, the
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1 Alternatively, if the intensivist determines that the patient does not have aﬂig{.gmagf&o&rrenal
stone disease; 2) abdominal, pelvic, or retroperitoneal cancer; or 3) recent 3 pelvic or retroperitoneal
surgery 13O M&énsivist is prompted to determine whether: 4 1) the pafiER{H Y Y Hltory of
heart failure or known ejection fraction of less than 30 5 percent; or 2) there are rales on the
physical exam 1318. 6 Alternatively, if following the renal ultrasound test, the intensivist determines
that 7 there is no obstruction the intensivist is prompted to determine whether: 1) the patient has B
a history of hamnkailisf & QromIMI CIRES MY AGHMRAMgRS AN SR REECRAL ik e are 9 rales on
the physical exam 1318. 10 If the intensiyist determines th e.patient is.not anuri 2, then the
intensi%/ist 11€$§55Fb?ﬁ16t'§§1 fc é eeté'}%qﬁ'é'%vﬁ&ﬁen}!ﬁ% ?ﬂé’ rég%éﬁoﬁ%se zra‘eﬁl}(s o'ﬂf/ %?Ega{ftl%a% ure or
known312 ejedfidsiraiterimionge st ihnizensuisian prompicdieaitieminsrehetherahepdsienhbaphysical 13

examination 13i8elksigicdtenia israrabrpthe-iaianshiist is3arompteddasadeniristaiinkd fluids to the
patient at the rate of 10-20 ml/kg of bodyweight 1320 and send the patient's 15 yrine sample for a
B o eI A 380 aod Renh e Rel

specific gravity teLf PAPLIOS ave e dosg et fif FaiRiolAne X ital sRingehs RS Viskient does:

1) havé a histsryrohpled thisitheeatieitsbanidbbteje simedizictipnd éswttasurgérpemseiitant QT there are

rales op the phypiraliexaMabiR}328e IdRdMRASVISSPHINR RS IRdRiciiewhathg fhere has
been a chest x-raglﬂégé(‘{%hin thﬁeprl st 19 6 hours 1324. If this criteria is not met, the intensivist is

prompfed to dSt&| atsterapis i Ry IEUSRIE dRAHJS i ROSRIIdRPYsid& 1356, If there has
been rfo chan@ie iseieetdts ebpiratodysstiedsinth drabmai wisthithp semppechiptiagihakridtar 7-15 ml of

fluids per kg gfordraibRshonRigN: it Andaie SeR4) A atient's urine sample for a specific gravity
test. 23 Alternatively, if the intensivist determines that there has been a change in 24 respiratory

status 1326, the intdfERAEE Lo im0 the Dfigyia darisionshrpod algaythe aEd Affsetvhether there is
evidenp:g qf edemﬁanisdhgagtédn IfﬁBtIntbhtln&sesismzidemc@ﬁguaﬁrﬁﬂem@xefeﬁqm@estio_n 1334, the
intensjyist is REPJ&%%%%'%%&%%%&éiﬁ%ﬁﬂt&%h%rag%&?s Fﬁﬁ‘ﬂ%ﬁ(@s@%ﬁég% {f%ssfl{&e and liver function

to direct fluid replacement; and 2) send urine 28 creatinine and sodium. § If the intensivist
deterrifines theartialas sprditienn Eherstprs fhp intersivshisupaditbrovghedesisioRsHRRORSt is prompted to
determine wheifosietievehisheitisleace Ohe deens st coBgeshing i3ihd 3anll ithaigiir Neidvidence of
edema or congestion,.the intensivist is,prompted.to.47. 21 Janyary,2004 00/79466
S (el e L DR e S R oy —
urine fdr a 2 sp&EHEits gretvig iensigsts prompted to determine whether the patient is anuric (the

18 criteria for which is passage of less than 10 cc of urine in a 2 hour period) in spite of fluid
19 administration 1302. ‘

20 If this criteria is met, the intensivist is prompted to determine whether the urinary
21 catheter is working by flushing the catheter 1304. The intensivist is then prompted to

22 determine whether the catheter is functioning 1306. If the catheter is not functioning, the
23 intensivist is prompted to replace or reposition the catheter 1308. If the catheter is

24 functioning, the intensivist is prompted to determine whether the patient has a history of:
25 1) renal stone disease; 2) abdominal, pelvic, or retroperitoneal cancer; or 3) recent pelvic
26 or retroperitoneal surgery 1310. If any of these criteria are met, the intensivist is prompted
27 to perform the following actions: 1) do renal ultrasound emergently to rule out obstruction;
28 2) while waiting for ultrasound, administer fluid at the rate of 7-15 ml/kg of bodyweight;
29 and 3) send urine for specific gravity determination 1312. Based on the renal ultrasound
30 test results, the intensivist is prompted to determine whether an obstruction is present

31 1314. If an obstruction is determined to be present, the intensivist is prompted to consult a
32 urologist immediately 1316.
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3 Alternatively, if the intensivist determines there is evidence of edema or 4-.conggrgHeN AW, the
intensivist is prompted to: : 1) insert a PA catheter to measure wedge s pressure and liver function
to direct flulty P8{at4fent; and 2) send urine creatinine and 6 sodium 1332P¢ Re&&MAhow to
Figure 26A, the oliguria algorithm description continues. 8 Following the specific gravity test of the
patient's urine, the intensivist is prompted to 9 determine whether the results indicate the specific
gravity is less than 1.018. If this 10 criteria is met, the intensivist is prompted to: 1) send blood and
urine immediately toatieshaiideioy ibthe thuren isitdagenifEB) tier paditinucelestraleesiass Hgb, and
spot utjne for reatini odium iment:.and 2) administer 5-10 ml.qf fluid per kg of
bodngeight 103’5211 é%gggﬁgﬁg ?ﬁ%ﬁ%é&%%?ﬁ%ﬁ%%&@ zﬁere)gg glrhlgn ,a?kfgnl%?ér?giﬁsr ‘iglqpl)rompted to
deternfine 14PfiWAtoRreHenReroneawrgeny |1 3@, the intrasivirt s Rruapksd tagetetrane 1/Betei/dl compared
to the previoup kigkpatieni B4 kivtolptensxistaitupt OREFhiged)adranister fusidaa-19 mikg of
bodyweight angrceﬂt.forll%v%/ %rrle uéi& egu{t}qklg C oslele}/ %%421_;’thgllowing this, the intensivist is prompted
to 18 determifie whethé Hefia%s aShfiim rénar fa urenP)y use of the formula FEN. -Urine Na x 19
SerumfCreatinine/Ufiler@fatinifi folosiing theNens! 10Gspgad te3 thetinsepfditisisiettiniings Shgim/dl from
the previous higheds RO SRMRABISAR hidmiviseis BlolnpRIs ®iisnrRMALad to Yelewhira: what is the
mean blood pressure 1354, If the mean 22 .blaod ‘;{)retssur(telis c{ﬁte%ined 10 bez\gi(géin 20 percent or
higher than tHe Dagelie Blood 23 Pressire 388 Tha Mh &R S BB els HEFARe whether
the lalfs confiratesemadh@phiesicale B2 1338 the mean blood pressure is determined to be greater than

20 pefgent below 2fr fheiRselinedRigairee a2k HBINIRIIMALIR REOTRIEHR MiRspdditional fluids
and 26 consider invasive hemociiﬁ/?namic manitoring, 1360. Faollowing this, the intensivist is 27

prompted to dEREPARIE JHISREP fFMRBREHARGHPALISA) hasiA SR et el s ARKEO%8 FENa Urine
Na x 8erum Cjeaioifrattivmef ©se ttaniAe peSentior Rljavht O thﬁmzhréﬁul_.édtmn@&.imjyiéﬁthe Hgb has
decrepsed bye .3 G{H $9IBP R Bfs iBRRLRIHS AP i?h38As BIGHIENRIShIRiQgempted to: 1)

transfuse PRBCs as needed; 2) look for source of 31 bleeding and check PT, aPTT, & platelet

count'$364. F‘Eﬂfﬂﬁ\ﬁ?\@?kﬂ%‘f%@ﬁ?&%ﬁ/ﬁt%@b’ﬂ%ﬁﬂﬁ@@ﬁﬂ bidthand pedérmeatisabh blood
pressue 1354urihthenpraioralepdifitagsvitg w8 232anurry ROGAUMIEIIE Pian-£I6A/US00/17405 1 is
determined to be gr 2am 2 rcel low li ressure. 1358, the 2 intensivist is
promggfed to give a d%[%?)ﬁ]%%ld%%?] g‘%&]ﬁﬁ%gsrlrﬁsg%?\% T;gqngé)c?ﬁr%?ﬁﬁ%ag% r%ooﬁiggﬁ‘ﬁa 1360. Following

this, tHe intendRAYLISTIIRGINTIRSE eGSR RBtHsFaRe Falss on the physical exam 1318, the

18 intensivist is prompted to determine whether there has been a chest x-ray (CXR) in the last
19 6 hours 1324. If this criteria is not met, the intensivist is prompted to determine whether
20 there has been a change in respiratory status 1326. If there has been no change in the
21 respiratory status, the intensivist is prompted to administer 7-15 ml of fluids per kg of
22 bodyweight 1328 and to send the patient’s urine sample for a specific gravity test.
23 Alternatively, if the intensivist determines that there has been a change in
24 respiratory status 1326, the intensivist is prompted to: 1) do a chest x-ray; and 2)
25 determine whether there is evidence of edema or congestion 1334. If there is evidence of
26 ~ edema or congestion 1334, the intensivist is prompted to: 1) insert a PA catheter to
27 measure wedge pressure and liver function to direct fluid replacement; and 2) send urine
28 creatinine and sodium 1332.
29 [f the intensivist determines that there has been a CXR in the last 6 hours 1324, the
30 intensivist is prompted to determine whether there is evidence of edema or congestion

31 1330. Ifthere is no evidence of edema or congestion, the intensivist is prompted to
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4 confirm renal failure by use of the formula FENa Urine Na x Serum Creatiping4duaey®00datinine x
Serum Na x 100 1344. 6 If the labs do not confirm renal failure, as indicated by FENa <_ 1 percent
1346, the PMANENSSL is prompted to: 1) continue to administer fluids and f8fdW e Yaitput; and
2) 8 recheck creatinine in 6-12 hours 1348. 9 Alternatively, if the labs do confirm renal failure, as
indicated by FENa) 1 percent 10 1350, the intensivist is prompted to: 1) place central venous
pressure (CVP); 2) Assure t 1 adequate intravascular volume; 3) give trial of diuretics: 40 mg lasix
IV, if ng respopg@idisect2-11avss aviasipediediesd SR 15294l 29430/ piteies thae give 100 mg
lasix, if 13 persistefnt oliguria, rg%ict: ) fluids; 2) potassium & phosphate; if diuresis ensues, restrict
14 onlﬁ potasg?ﬁf‘ﬁ ﬁ%ﬂd@'pﬁ%tte, "both situations, adjust all renally excreted medications; 15 and 4)
see acute renal failuhdtereBiyely6 iRbfantngivisvdets Fimesse68s tvaloliguniadeigadthm description
continyes. 17 AHesarivelyo falkaningi e s priHitaravity jeslRTPR RAHERL S Wins.tGelpensivist is
18 prompted to determine whether the results indicate the specific gravity is greater than or 19
equal o 1.018"FSYE PEHIN AR SRR &P BREMARE ALY R R tER B 0B termine
whethér the usadanis B3k or tea colored 1366. If this criteria is met, the 21 intensivist is prompted to:

) check creatinine pasph/kineseriank 3410158 JidS.02R TSR HiNRSiSbARR, 23 If the

intensivist determines that the urine IS not dark or tea ,colo_reél the intensivist 24 is prompted to: 1)
adminfster 10F9H M5 HEREHET &3 SR ST MBRPRLIES %‘%Q&"ﬁﬁ'ﬁ“ﬁg iPreMAiRe Mitensivist is
then ppomptedeterddie mhinkenthatdsutisandiiatd 8i62p2G1it thevirglis iesdeienmnitiesd téthie greater than 1.5
gm/dl higher WiTellL 2. intensivistiis. di ) fluids, and 2)
contine o fol e e e Bl W i 1.5
gm/di'df the 148t Wgpddreanitrgra fEHB%gﬁal‘é?'%rﬁ‘ﬁ‘éf@%ﬁsimﬁﬁl?eaﬂﬁémﬁ\‘)@ﬁ§c15rompted to
determine whakisiiie, sidimesmdbiedichpieaad D A8B0iskitel nadsrbigiagdaasstibedpwidairrmined to

be 20.percen 32 higher than the,baseline pressur 82. the intensivist is, prgmpted to: 1)
continlge to 4;1 %60 %87!?&?6%581% ﬁlbegﬁyt%égc?ﬁ% %i“l‘?ﬁ?sﬁﬁ/f’fﬂ&é‘ tgcf’rrr?mpst Z’rp gle (Eé)r;nﬂﬁollow urine
output4 and 3yéretskherBalA#Sin 6-12 hours 1384. If 2 the mean blood pressure is determined to

be greater than 20 pemenkbaleMERARLA S HG e IhRRESS YUHe/dl 38RpHAG IdtBRIM S Rppmpted to: 1)

Contlnltge o pLﬁQOf,hfﬂ(ej?ﬁ% s?\ggtsllsdper%mpted to: 1) administer fluids 5-10 ml/kg of bodyweight and

17 follow the urine oufput closely 1342. Following this, the intensivist is prompted to

18 determine whether the labs confirm renal failure by use of the formula FEx,=Urine Na x
19 Serum Crcatinine/Urine Creatinine x Serum Na x 100 1344.

20 If the Hgb is within 1.5 gm/d| from the previous hgb or no comparison 1352, the
21 intensivist is prompted to determine what is the mean blood pressure 1354. If the mean
22 blood pressure is determined to be within 20 percent or higher than the baseline blood

23 pressure 1356, the intensivist is prompted to determine whether the labs confirm renal

24 failure 1344. If the mean blood pressure is determined to be greater than 20 percent below
25 the baseline pressure 1358, the intensivist is prompted to give additional fluids and

26 consider invasive hemodynamic monitoring 1360. Following this, the intensivist is

27 prompted to determine whether the labs confirm renal failure by use of the formula

28 FEna=Urine Na x Serum Creatinine/Urine Creatinine x Serum Na x 100 1344.

29 Alternatively if the Hgb has decreased by 1.5 gm/dl compared to the previous hgb
30 1362, the intensivist is prompted to: 1) transfuse PRBCs as needed; 2) look for source of
31 bleeding and check PT, aPTT, & platelet count 1364. Following this, the intensivist is

32 prompted to determine what is the mean blood pressue 1354. If the mean blood pressure
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4 invasive hemodynamic monitoring; and 3) if post-op abdominal trauma, copgigigr 2 inal
compartment syndrome 1388. 6 If the hgb is determined to be greater than 1.5 gm/dl below the
previous hg¥A 8854 the intensivist is prompted to: 1) transfuse blood as ngga&f’,"%ﬁé‘&?« for
bleeding source; 3) s check PT, aPPT & platelet count; 4) continue to push fluids; and 5) recheck
hgb in 1-2 9 hours 1392. 10 Referring to Figure 27, the open fractures decision support algorithm of
the 11 present invention is illustrated. Open fractures are where bone, cartilage, or a tooth break 12

and push throyaithgiskinose gesed than ntaRsi¢iaivadisho Rt RYsthe 13%stene to 13 determine
whether the patient has an g@e fracturgd%S.OO. I one h%s occurred, the 14 intensivist must then

determine whelhier the WO IR tf:!s?i(t:cc)) bRl S A S B YRGB B Sy ard 1502 in
order td addresenitiyingrldéR. df aHfedtiethisf theeintensivisiss prerepletbimisteeaiwitvhetbily teahs inflicted in
a barnyard, theipengiNistia Ry Ried thd foaimimsieriniotdoss o eedigilir e antibiotics
prescribed 1504. The intgnsivist IS 13 rT{Iso prompted to take several treatment steps 1506. These
treatmant stepdSHENTGE P& 8TMHISINAG¥,tanus prophylaxis, such an antitoxin injection, monitoring
staphybococcus 20 H”uhetl_@uddﬁbmmf)rfmmbfaimaﬁarisdmbyﬁﬁﬂgébpthmmdthin SiX
hours, And 21 Where dNe dRikMdE 149D dRiRG RUGSAYRISI UL R SUIBE YRS MG SRS, 'S prompted

to 22 administer amlno%,yposldes for seven'g two hours. 23 If the wound is not contaminated with
soil, orfwas infRERETk iFTeaHuRRVA Pl AheW dtEnsivist is next prompted to determine the severity of

the wound 1508. ToAderaatithly, A5hnishisivistiftistrelalahining dbhndeagit ©f FBQ, Woyadeand

correspondin ' e.da f.the d is either less than o njimeter and clean or
greaté?than g %Séb:ttlﬂn%zrtﬂern ?(')n%qggr‘\?v'i%t%gttgé;\éve%%?\e/g%géﬁrt\ggé%%g%g&ee, the?lrr?l}ég\%ﬁk'/[lest is prompted

to takeé!severdgERIFIBHEVIS WA Yo lumop3A8iptdnisb oEjurtissr it me\pE &Y thEnedespignsgdndamage is

extensjve or 23R 9 arbais G R he R tRNISMIShiREkaRied 1o the rysiam to make further
30 de’Eerminatignls 4519, 1512, 1514 ‘ailﬁ)u t W?und C us}?d t;ytthefféacture. The intensivist 31 is
prompged to d&termine |1g5n%ueg Soft tisSUE ¢ ggragalé"}]s rdma |?1§’ SRS NSRS 102 Klose and
heal 11810, if @y aaessiiregaihosphetedindb 9% stuativasf atiustrenglft disseiedsteditalimnsiary 2004 WO
00/79466 PCAYPPREL4ThslFRNaeE19880 periostitial injury, and bone exposure 1514. If there is
adequate soft tissu%%fﬁ cqverage, the intensﬁi1vi t is.adyised that risk of infection is low and directed to

take 3 $reatment actihE IR FQ HIEYAE A8 Fh Aol igy IR HBorEPRiFFSHIROB O ftensivist is 4
advised by thaksrsativethdblioking thésptoifiigmogacatefithdpglicatisl wivertessttmayist is

18 prompted to determine whether the results indicate the specific gravity is greater than or
19 equal to 1.018 1336. If this criteria is not met 1364, the intensivist is prompted to

20 determine whether the urine is dark or tea colored 1366. If this criteria is met, the

21 intensivist is prompted to: 1) check creatinine phospho/kinase; and 2) force fluids to

22 induce diuresis 1368.

23 If the intensivist determines that the urine is not dark or tea colored, the intensivist
24 is prompted to: 1) administer 10-20 ml of fluids per kg of bodyweight; and 2) check hgb
25 1370. The intensivist is then prompted to determine what is the hgb 1372.

26 If the hgb is determined to be greater than 1.5 gm/dl higher than the previous hgb
27 1374, the intensivist is directed to: 1) force fluids; and 2) continue to follow the urine |
28 output 1376.

29 Alternatively, if the hgb is determined to be within 1.5 gm/dl of the last hgb or

30 there is no hgb for comparison 1378, the intensivist is prompted to determine what is the
31 mean blood pressure 1380. If the mean blood pressure is determined to be 20 percent or
32 higher than the baseline pressure 1382, the intensivist is prompted to: 1) continue to

49



5 instructions 1518. Where there is soft tissue injury with periostitial strippinglam%W B§xposure,
the intensivist is alerted by the system that risk of infection is high and given 7 treatment
instructions1890/7H44& treatment instructions in each case 1516, 1518, 152¢ @{Hedé*®Riministering
tetanus prophylaxis, such an antitoxin injection, caring for the 9 wound within six hours, and
performing: monitoring for staphylococcus aureus, and 10 administering aminoglycosides and high
doses of penicillin, all for seventy two hours 11 before and after any operative procedures. 12 If the
intensivist hasdiaieiseifriddia) futlexpeiaediasiund Bpchagctternhiib By staiburd 3388 xprompts the
intensiyist [0 JelSHING YNSRI N SR ANNCA W RNGE. R DR R RRGHIAL10d flRMATR,E22 Tt there
is evidence of neuro-vascular éamage, the IntensvISt 1S promptepc? 15 t0 CONSUILWith & nerosurgeon
or vas@ular sursestcikd¥fediadsrnerst isprRepdsiviseonsintettr misteBuiderd) ieonddevidence of
neuro-yasculaheamaganiaiineniaiesiitd iRes YRIENiNEust-db/aPAeALS taenalepsidst to determine
whethesr the pggi&ent.h s com artmentdsrxgq%lr 1526. 18 If there is evidence of compartment

syndrome seen inthe ﬁgﬂ‘é’ﬁ ,'{ﬁgti?%gnswls 1S"19 prompted to consult orthopedics right away 1528.
If theresis no evidendithst igdnindatarieined2o by grdptambascleh gmi dglandhe, piseiousciebivdilis still

proFr_aned ztg Cm@m@rﬁfm@i}e_tﬁié?_ﬁptféuftogi)Y?’éﬂl%ﬁ‘é%‘ﬂ%ﬂ;}ﬁ@%ﬁ@@!iggﬁ;ﬁm@éﬁ%él?&ﬁcé%ﬁ?emng
to Figure 28, the cr is djagpostic algorithm-of the present 23 invention is illustrated. To
evaluate Whet‘!lljg‘r:lijpaﬂ%ﬁl@agiap%%&gﬁ?ﬁiég? ﬁ?@t\ﬁ'fgﬁ%m& uidy ng{é)%%ﬁﬁ%gg?o"é}émine whether -
severedepigasteiwrab®minal pains and amylase levels 25 three times greater than normal are

preseny in the patien{cka0ls bsiler 21 R hthecaRsaediigns haressiiniiesgnsivist is

prompted to consider other causes of the abdominal 27 pain, such as mesenteric ischemia, a
perfordted ulcRFSAdRYSLBHS HHstAl I RF) Fafireotr o hs R qBpicapilaghas A o8 Desd If severe
gpigas}r.iC gboknmmalh pamgtathe sim_ydas"ecbeVﬂis ilheesix{cisn'gsstig;te_;mbmﬁdagbym sya_;tmt(are. present, the
intensjyist is %&mﬂmsﬁtéptﬁé%%&?& BARA IR YN f bR hds &%ﬁsﬁzqr%ssocmted with the

severity of pancreatitis and the potential outcome or 32 JZ)rognoss at that tggtrtlcu ar level of severity,

or Apathe 11 SEBRSIIRiaHE R Asteryne wheter tn WK GANIOITHIY SABE B/ Ma500/17405 1
associated withflisedavebiiyhgirh eS0smasecantatide paightiadish oghdsition dMketadad ievel 2 of the
patient 1604. If the patient Ranson Eriteria less than three or an Apache Il 3 score of less than
eight,nlt%e inteﬁ%ﬁ%’?@%ﬁ&r‘? gt%é)gl’bof mé) g;{ﬁétce?(rj]’ lpoaibg?ﬁl?farg P %%rﬁ%%?ﬁg' tégqogﬁgdriofrom the
IntensiVe Caradmiisieadighsloes ah penipidlipeidsiantibietirametsnilcAtEif4- 5 dwaiatensimishithree or an
Apache |l scospOpgrantanshare sigbtaltheatnian stepst 106 Stksteget®ment steps include

19 administering tetanus prophylaxis, such an antitoxin injection, monitoring staphylococcus
20 aureus until twenty-four hours after surgery, caring for the wound within six hours, and

21 where the injury is found to be more severe during surgery, the intensivist is prompted to
22 administer aminoglycosides for seventy two hours.

23 If the wound is not contaminated with soil, or was inflicted in a barnyard, the

24 intensivist is next prompted to determine the severity of the wound 1508. To do so, the
25 intensivist must determine the length of the wound and corresponding soft tissue damage.
26 If the wound is either less than one centimeter and clean or greater than a centimeter long
27 without extensive soft tissue damage, the Intensivist is prompted to take several treatment
28 steps 1506 as previously described. Where the soft tissue damage is extensive or

29 amputation has occurred, the intensivist is prompted by the system to make further

30 determinations 1510, 1512, 1514 about the wound caused by the fracture. The intensivist
31 is prompted to determine if enough soft tissue coverage is remaining for the wound to

32 close and heal 1510, if any arterial repair is needed 1512, and if extensive soft tissue
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6 perform an abdominal ultrasound test within twenty-four hours 1607. If the2te3ahaafit2€04
ultrasound test show a biliary obstruction, the intensivist is instructed to consider 8 performing an
ERCP to it AMYPéffiove any gallstones 1608. 9 If the abdominal ultrasount eSS dd Pot show
any biliary obstruction, intensivist 10 is next prompted to perform more diagnostic tests 1610. The
intensivist is directed to 11 perform a Dynamic IV contrast and an abdominal Computerized
Tomography (CT) scan. 12 If the intensivist does not suspect a surgical condition exists, such as a
perforated ulcésmaks wigsssiaticianfaiciipmobpansieatic: infedtionhéheidastgunexdietpaidormed after
three days 14 Naysbanstil.lihe iniensivildoes SURRERLA SHgical sondiian gyists, the tests
should be 15 perio med Wlﬁun three days. In either case, il the patient has créatinine levels greater
than 16 or ediRitisnt AsHRI¥aHALOpdF HTctRé drmagsitagishataaids pessrnihtinenshephie IV contrast
17 testy 18 On@eitbe vy Thecadicin PREfGINEI fhigidntRIsddishis toIpARiargio-detesimine whether 19
necrotizing pangieaiiis IPECSERL 4 ALe: Thsamensivistis ARKLIeduirad o determing 20 whether the
patient has improve(fsmce admission fdiﬁfff R0 IMprovemenRt has BeehPRT een. e intensivist is
directetd to petfdasiise et taiaruvist it adpaepinathsrsestrimdbatriskaeh infotienrishig padisivenllected fluid
1616. If the cuitdimahawsuiierlipsed.61f thadnipnsitistiond digcied BRETOI8) gwical

debridgment of tﬁa«g pancreas .162(t). If the res Its of trtl]e culture . 24 are sterile 1622, the intensivist is
directed to cloSeR foHfoW Ui onethe pateRre Contuitsn 28 B R HRRFSIEIAR 151 deterioration
1626. K the patiend ddténfeinhenrdatediprdftaming a@nftengifossisptybrrinsisucredstenderform a
surgical debriggmaienh HeARIARA.HER 1dke BRSISRG ines et Setariokatedhg intensivist is

still prompted to_closely follow the 28 patienf's condition 1630. 29 Where the CT scan does not

show Yigns oPREEFRi AN AR PRERIY I IFHES 30 intensivist is prompted by the system to closely
obserue the patient f6BRinEine vistdnasidestrmdihad hismpespopid dricohdek avhethd ntintisysehdeterioration

is occrring 1634 ff, é%@ﬁ%@namQ@J&amﬂmtﬁéﬁﬂaf@mb@&@ea@@u?ﬁemogpa%sﬁyaﬁ the
patient's condition 1636. 52 21 January 2004 WO 00/79466 PCT/US00/17405 1 If clinical

deteritfration [2BREAMS: 16 hereitevitEnes b prugnestulitdapugsihe Mnfsasiyishitauerarietd aspiration
and do a gram staisutwitre ibeaobesied iselitlegdit hem3diatilyresahonstiaieriieni618, the
Doty 12 WSRO RIAN SLlSal ARG oyl RIDHEFRuRC e LERGR® O he

culture are sterile 1622, the intensivist is directed 5 to close up on the patlerq% condition

1624 Hnd watbIRmRtisidueebyistitoy defsrminershaher thinatient hesiexspritirst sxdamaldZthe
intensiyist is thetdreasyiaehte 6 léhartment syndrome seen in the patient, the intensivist is

19 prompted to consult orthopedics right away 1528. If there is no evidence of compartment
20 syndrome seen in the patient, the intensivist is still prompted to consult orthopedics, but
21 without any prompt for time sensitivity 1530.

22 Referring to Figure 28, the Pancreatitis diagnostic algorithm of the present

23 invention is illustrated. To evaluate whether a patient has pancreatitis, the intensivist is
24 first prompted to examine whether severe epigastric abdominal pains and amylase levels
25 three times greater than normal are present in the patient 1600. If neither or one of the

26 conditions is present, the intensivist is prompted to consider other causes of the abdominal
27 pain, such as mesenteric ischemia, a perforated ulcer, intestinal obstruction, biliary colic,
28 or an ectopic pregnancy 1602.

29 If severe epigastric abdominal pains and amylase levels three times greater than
30 normal are present, the intensivist is next prompted to provide the Ranson Criteria which
31 is a criteria associated with the severity of pancreatitis and the potential outcome or

32 prognosis at that particular level of severity, or Apache II score which is also a score
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7 surgical debridement of the pancreas 1628. If the patient does not deteriogate,fe-Bignaivist is
still directed by the system to closely follow the patient's condition 1630. 9 Referring to Figure 29,
the penicilli¥ QIR iagnosis algorithm of the present 10 invention is illustPAtEFSIVEHEr to
diagnose a penicillin allergy, the intensivist is first 11 prompted to determine whether the patient has
a history suggestive of previous penicillin 12 or cephalosporin anaphylaxis 1700. Various known
reactions, including angioedema, 13 flushing, pruritic, airway obstruction, syncope, and
hypertansion, Rseciitdlanhdioselitl dfiniedistdist:mdaniawtcttiiiepgationt haspareindsdydnad any of
these reactions,. the 15 | ivist i ta determine. whether the patient, has exer taken
synthegc or 1851‘62?%]”?!5}%?&“1?3% %%E[?fé%gagil lgé%a?n}g?éll\l\iﬁr? :Ssamagxmriflgrﬂréﬂricpeaf or }liefzol, without
17 any3anaph§tasaekigas ramsichtz die mtansl Hetie prompsechRe s sritsariesconsidsutamadnethehe 18
intensiyist is aehvierdrbiy the Iaysiave i panicshs HRRBAITIROFHiCHEDADE REYRIStReaE 19 1716. If
the patient has reacted to synthetic or partially synthetic antihiotics, the intensivist 20 is next
prompiid (0 dE A e Th B PR e bR ST e P CEEE Rl 1704, 22
If the patient B etjLAkdardnabierasevnditist Bitbipsnarssdorirhorre 008ndirst iesults gbepted to
?dmin_i$_ter_thg_xﬁwaﬂi(ljﬁg%ﬁr&ibwiéi%ﬁl&@&sﬁ&ﬁ!@oﬁ,&ﬂ@mté}%ﬁsf‘%‘%ﬁ’sﬁgégéqllfifbo%éi&ﬁ _cephalolqurin, tf:je
intensivist is directe t tem tp consider consulting with an allergist or immunologist an
perforrﬁ skin tBY; §rf8'rn|%%?lc;€%?§i°7r€%£ §)€E"fﬁ‘éei?\%ﬁéﬁﬁggeié@lggprompted to enter whether the skin
test was positive 1710h¢fapdorasalitdteasoundgetivis d@iotiskowtanshifsryohsttbeiodietieivisy the

systeny to admyRisies-BRPIEHHD R RRNARS BRI S48 i 16 R0 AR iiR-AADRIAS tREBgRMeNt with
benadryl or prednisone to counter any reaction, 29 and to closely monitor the patient 1712. If the
resultd’of the BE5PTRA Braapysiti&onrasserhtaabrneinel Srmpyterzed TREegrapin o hesatrm
desengitizationfpiie dechsiest dotnoButptacapat it doetitiootekiawe sadhiatarpesfiggesiiicerpf previous
peniciln o SmechialosRORANARRYIRIACRG: eaRhEMal 2 BEARIRlerhie: ARlelaie whether
the 53 21 January 2004 WO 00/79466 PCT/US00/17405 1 patient has previously expérienced
skin-lédel reabfi¥nrassen Eheinsnaze dasarinsnae 2 2@@9@%%%56@8%%@}%@1‘&&
Epidersnal Nepettyaisd witkin dikerdpenibiliiher Qsee fhisd@apiemimads cléatiiitftdvalignédnashaneviously
experienced Q fthe ' e 4 intensiyjst is directed.by the system tQ,administer an
altern:'lsl%tive an?lri)? %aci?%%%ﬁ%ﬁ%@%a@éméﬁrg%%ﬁlgf\%?}ﬁoe%neHcc):ep(f of%'é](?? ?r%gg%%ﬁgig%,r Eﬁ%e intensivist
is protipted tde8fetermine 6 whether there is a history of any rash when given penicillin or
cephalpsporin 17220Hdh e CTRAARGNES ORhIAHIOHEN R i fRMbd e deivanfRamsillin or

cephalosporin, the.intensivist .. . : e . .
P 19 b riecrotizing pancreatitis is present 1612. The intensivist is next required to determine

20 whether the patient has improved since admission 1614. If no improvement has been

21 seen, the intensivist is directed to perform percutaneous fluid aspiration and do a gram

22 stain culture the collected fluid 1616. If the culture shows infection 1618, the intensivist is
23 directed to perform surgical debridement of the pancreas 1620. If the results of the culture
24 are sterile 1622, the intensivist is directed to closely follow up on the patient’s condition
25 1624 and watch for clinical deterioration 1626. If the patient does further deteriorate, the
26 intensivist is then instructed to perform a surgical debridement of the pancreas 1628. If

27 the patient does not deteriorate, the intensivist is still prompted to closely follow the

28 patient’s condition 1630.

29 Where the CT scan does not show signs of necrotizing pancreatitis 1612, the

30 intensivist is prompted by the system to closely observe the patient 1632. The intensivist
31 is also prompted to check whether clinical deterioration is occurring 1634. If no

32 deterioration is observed, the intensivist continues to observe the patient’s condition 1636.
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8 is advised that the patient will most likely be able to take penicillin or ceph&bsjporiagy72a08 If the
patient has previously experienced a rash when given penicillin or 10 cephalosporin, the intensivist
is prompted%8 M¥ttthine whether the rash presented when 11 the patient WaL/§R%&H Ahpicillin or
amoxyecillin 1726. If the rash resulted from ampicillin 12 or amoxycillin, the intensivist is next
prompted to determine whether the rash was 13 urticarial 1728. If the rash was not urticarial, the
intensivist is advised by the system that 14 the patent probably can take penicillin or cephalosporin,
but should be Hlokeikandertioraibnlib dké@binl B4 alshiwasiviiidaddcibetdpamisivist is prompted to
determine whelRerLAR\G ASRAUPNIIESES RETIGIIDALASRDBIRSRRHR 11 04 7f{ihe patientis
not required to have penicillin of cephalosporin, the intensivist is irected by the system to
administer theWiHeeaw ainfertiaedolBobe intersiyistisrlisted troorisesnraatdebrideraeniodlosporin, the
intensiyist is difepiackéasaeneidEHRBSIHEBHNG Yhidure 3R SleVEIE6 22! iRRMHOIGEISE dinckdegrform skin
tests fqr reactions 1708. Next, the, intensivjst 21.is pted to enter whether the skin test was
positive 1710.9f &See?egﬂ'l?%v a eorqeléea ﬁ/'ee,n\{fZc ?Hé'ﬁ'r?fﬁ?s%ig ‘?sw Jﬁhé’rr 8%3'8 Ege{%"é)(r]aﬁ%?ﬂister penicillin

or cephalospdfiAdwithtlapatisnt decofyrds seiefipptarhetinensivinssberapnpepredrisone to counter

any reaction, angids alesRbmaft MaRintha PR8N Ak Palfethadasiiaqiibriskinetest are positive,

the intensivist is 25 directed to perform desensitizatio edures 1714. 26 Referring to Figure 30,
the Po?st-Op I—'R/%f)%sr"t‘g?l{sllsosﬁl@é’crlscltgé%s{%ﬁg?{ 5 gé?i%?ﬁga{‘)’r‘gg%teep?ae%ee%ts iﬁ%%?%hfég:‘ﬁustrated. If an
intensi¥ist determin&s ftraingie fignes28etize Penjsolisibllitien Hjpgsosipalzppigne nbtbaptérerintensivist may

not bgcertainpfeall AsResistiad. 29 vid badn@yedirithis.pargicwiancengition dherefore, the
i rithm which prompts the intensiyvist to

intensivist is lead throqugh a 30 decisjon support algoritf;

deteriine thé’g’m%fgﬁ‘gfié’tgﬁw'eﬂﬁfé Bret%i\sgﬂ?rgﬁ%f SLRrE Sy eESety R By PHS Rewicillin
PCT/WS00/1 7468phalleipaliy, drphintensilig0.isMaraonmtecwo datdonsineclvtisthetbalgatient is 2
hyperjgnsive fﬁﬁﬂ%gg%ﬁﬁﬁ@,%%%@%@ﬁ&}? ROBEMPRREIGLSEAN: HMNS &SRS 3 met, the

intensivist is prompted to determine whether the patient has an¥ of the causés of 4 reversible
hyperténsion: i H{Er&apriea- Jf hapdinthasaeriorsh) dianugtiessdeioespihss 5) drugs
(pressers, cotatbmsivietiaprisrepisictclivenidnvlAhttisctieifatiool iaskaattakeh WALRIHLEFSOrS); 6)
autompatic hy %Hﬁfl‘f‘%éﬁécl?ef&iz)akff%%@s,os%‘éﬁ'99%?8& It 302y F"PE‘&E ice{ RIS G iG] the
intensivist is prompted to first treat those specific etiologies and, it 8 pressure remains high,
re-entér algorfRrAneRvaxisaERemydRPZf Hoherstienthes dherynihetivior tisup repsiontdbssivist is

prompged to intensivist is advised by the system that penicillin or cephalosporin may be administered

19 1716. If the patient has reacted to synthetic or partially synthetic antibiotics, the intensivist
20 is next prompted to determine whether the patient needs penicillin or cephalosporin

21 specifically 1704.

22 If the patient is not required to have penicillin or cephalosporin, the intensivist is
23 prompted to administer the synthetic antibiotics 1706. If the patient does need penicillin
24 or cephalosporin, the intensivist is directed by the system to consider consulting with an

25 allergist or immunologist and perform skin tests for reactions 1708. Next, the intensivist
26 is prompted to enter whether the skin test was positive 1710. If the results are negative,

27 the intensivist is further directed by the system to administer penicillin or cephalosporin

28 with caution, to consider pretreatment with benadryl or prednisone to counter any reaction,
29 and to closely monitor the patient 1712. If the results of the skin test are positive, the

30 intensivist is prompted by the system to perform desensitization procedures 1714.

3 If the patient does not have a history suggestive of previous penicillin or

32 cephalosporin anaphylaxis 1700, the intensivist is prompted to determine whether the
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10 determine whether the patient is at risk of injury from post-op hypertensi@rjr @@?P@é&&ﬂgﬂ 11
surgery, coronary artery disease, neurosurgery, ocular surgery, etc.) 1806. If this criteria is 12 not
met 1806, QM ¢ist is prompted to determine whether the BP is greatePtHAPAB11%¥Dercent
above mean baseline 1808. If this criteria is not met, the intensivist is prompted 14 that the patient
may not need BP treatment 1810. 15 If the BP is greater than 40 percent above the mean baseline
1808, the intensivist is 16 prompted to determine whether the patient is in pain 1812. If this criteria
is met 1812, tba.emmgwm&sefaﬁ@mp&eai dJadraipaitians aRRUL UL A Halpming this prompt
1814, the 18 gﬂensuf %t is [om ted ne déet%rmln I\Y\/he her th (Fatlent is aC Q/el\ébleedlng or at
19 S|gn|f|cant PSKTOr Boso )B]eé’ép oxm Bist'e osu?emc?'rs'ﬁi r fr‘fetr)‘l.ﬂ?)nuﬂ If 20 this
criteriadis met@nﬂomlmléh&vlﬁthsqatmﬂt@obtgvuwelbn*yeshomhenngfagt;ntsa@lmnslthding emolol
and niuoprussiﬁ&as.a%&%@@B&%@Q&%%ﬁ@hﬁt&@ 18R’ SRR BMe Y73 thisygeiteria is not

met 1816, the intensivist is to 23 determine whether the patient is tachycardic (absolute
greatelsthan eﬁ'@%'@f@%ﬁ E &?88?@? "ﬁafg"ﬁérﬁ‘&d?%%?‘ﬁ%é@ﬂ@?}%éﬁd°ﬁ?‘mi%°cmena is

met 1820, thewhttrsithgeis 2A5sprompbeed wiyotien ReeispenidibinlerCephhiciposipidgRanihed for the
conditign of aé;é'&ﬁh a8 heaptdaliasy HPLAE MR Q%H}%Jc%ﬁ@ omdﬁ‘&ﬁﬂaﬁb\ﬂﬁt {RRRRIRNNRY o

eliminate (NOT C) .27 Table C and proceed to thé next decision point 1820. HRTTable C
CADY‘%YNNNSFQQ\‘E)‘RNW‘Pﬂ%%d'ﬂ@?‘?@dé‘ﬁ'?Eeﬁﬁﬁr?%ﬁ&'%ﬁ?%eb?ﬁa%%%NYNYY
Treatnent1LELLAEIRthE pitidhA hbb eriviend yesbisipronh ptashverdnt gi dhatgenidiiéindaether the patient is

bradyggrdic @&Tﬁgw&somﬁh@mﬁ&mw)pﬂo%?p%edfté;ma&mﬁ@mmfmm%m?&%n@&M{Ofﬂpted to

go to Decision Table B, which is ro$ramme for the condition of a low heart rate. HR 1 Table B

CADYYYNNNIRRFIRD ¥ RN CERRAPHNYaP armexxrilincyRify AR havash resulted from ampicillin
12 or amoxycillin, the intensivist is next prompted to determine whether the rash was
13 urticarial 1728. If the rash was not urticarial, the intensivist is advised by the system that
14 the patent probably can take penicillin or cephalosporin, but should be closely monitored
15 1730. If the rash was urticarial, the intensivist is prompted to determine whether or not the
16 patient needs penicillin or cephalosporin 1704.
17 If the patient is not required to have penicillin or cephalosporin, the intensivist is
18 directed by the system to administer the synthetic antibiotics 1706. If the patient does
19 need penicillin or cephalosporin, the intensivist is directed to consider consulting with an
20 allergist or immunologist and perform skin tests for reactions 1708. Next, the intensivist
21 is prompted to enter whether the skin test was positive 1710. If the results are negative,
22 the intensivist is further directed to administer penicillin or cephalosporin with caution, to
23 consider pretreatment with benadryl or prednisone to counter any reaction, and to closely
24 monitor the patient 1712. If the results of the skin test are positive, the intensivist is
25 directed to perform desensitization procedures 1714.
26 Referring to Figure 30, the Post-Op Hypertension decision support algorithm of
27 the present invention is illustrated. If an intensivist determines that there may be a
28 possibility of post-op hypertension, the intensivist may not be certain of all aspects that
29 would be involved in this particular condition. Therefore, the intensivist is lead through a
30 decision support algorithm which prompts the intensivist to determine the appropriate care
31 to be given.
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2SSSHHH If this criteria is not met, the intensivist is prompted to eliminate (Elf)jaﬁl)tjér@p%& and
proceed to the next decision point 1822. [Note: If NOT C and NOT B, the inténsivist IS prompted to
go to TableVrORYddult, i.e., If NOT C and NOT B Then A]. HR (nl) Table APEKBYYIYRNN
RADNYYNYN IEFNNYNYY TreatmentlLEANAA 2NNEANN 9 10 The intensivist is prompted next
to determine, sequentially, table input values for 11 CAD, RAD, and EF. 12 In these decision tables,
the letter references have the following meanings: 13 L=labetalol, E=esmolol, A=enalapril,
N=nicardipine, H=hyrctaiagine SRRy priARtato N AR LIHAPMRR 004
PCT/USOO/l?ﬁlOSrtl The Lﬁ rence to I"z%nd 2nd means tha[; tr atsufgéosrl? Id be%in with the I" drug
and add or 2 SEESHIIE the & HUPAS nREGRE 2P UG IhRE0EVe Heeidl SN ISBIE the intensivist is
prompted to detbriiineiansivitids plothteddt datermivknbethecthopaiisnbhteanylisfahs ea($A B or 3 or
more risk factpke RBICAReRAGSH: If KPisrcHiRrcPomEIc GRb finirERSVist isRiREantes to enter a
"Y" or "YES" for 6 CAD Into the table selected above in 1820 and 1822.’If this criteria is not met, the

7 intenSivist i9 bIBRH RS ERPIeNCBMIRFEAI SRR VIS #3s Wdndirstastihove in 8 1820 and
1822. 8 Next,iwenrdsnsivis] astpnoatipbepete determiie whethevdtieapdféht Hasykofahse 10 reactive

airwaydiseasg{BARMA20 1t thissHiigria gﬁom&u%smai%éigé&éeiﬁclewsgmﬁ& [p enter a "Y"

or "YES" for RAD into the table selected above in 1820 and 12 1822. If this criteria Is not met, the
intensi¥ist is PETRPEETE 8RR Fpnisy Heesithd} 13%R AD into the table selected above in 1820 and
1822. 94 Next, the inlensivietlis ranmpdé chésedeterimanemneh 802 ttiranpatsendt hagrdmpraditeE - 15 less
than 39 percegs gr.thbISIRIKPHRY SRR AR JRIRIS P A8 S HrilGTIRR RTS8 the
intensivist is pér%mpted to érﬁgr%yﬁ\ﬁggr "YES" for%ﬁrﬁ% tﬁgi%ﬁe%%%ﬁtgﬁgﬁé%é%ﬁ &I]% 1820 and
1822.1if this cPREBSRiSTBRINEA LY BiseAts| ARSFRIVIEI s PRYAR SHEEFTY BistbF896NIf this criteria is

12 not met 1806, the intensivist is prompted to determine whether the BP is greater than 40
13 percent above mean baseline 1808. If this criteria is not met, the intensivist is prompted
14 that the patient may not need BP treatment 1810.
15 If the BP is greater than 40 percent above the mean baseline 1808, the intensivist is
16 prompted to determine whether the patient is in pain 1812. If this criteria is met 1812, the
17 intensivist is prompted to treat pain and continue 1814. Following this prompt 1814, the
18 intensivist is prompted next to determine whether the patient is actively bleeding or at
19 significant risk for post-op bleeding (i.e., “moist closure” or high drain output) 1816. If
20 this criteria is met 1816, the intensivist is prompted to use only short acting agents
21 including emolol and nitroprusside as needed until bleeding has abated 1818.
22 Alternatively, if this criteria is not met 1816, the intensivist is prompted to
23 determine whether the patient is tachycardic (absolute greater than 90 bpm or ((relative
24 greater than 15 percent over baseline)) 1820. If this criteria is met 1820, the intensivist is
25 prompted to go to Decision Table C, which is programmed for the condition of a high
26 heart rate. If this criteria is not met 1820, the intensivist is prompted to eliminate (NOT C)
27 Table C and proceed to the next decision point 1820.
HR T Table C
CAD Y Y Y N N N
RAD N Y Y N Y N
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18 or "NO" for EF into the table selected above in 1820 and 1822. 19 Based,pnythe tablgsglected in
1820 and 1822 above, and the table inputs 20 determined from 1824, 1826, and 1828, the
intensivist i&¥A8MTBHEH with the proper 21 medication to administer for the A H#Satment. 22
If the patient is not in pain 1812, the intensivist is prompted to employ the 23 procedures described
above in 1816. 24 If the patient is at risk of injury from post-op hypertension 1806, the intensivist is
25 prompted to determine whether the blood pressure is greater than 40 percent above 26 baseline
30, the Intgnsivist Is pfompted tolemploy thg 27 proceflures déscribed
ly, if this ciiteria iS no vist is prompted to

met 1830,/ the intensi 29
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January 2004 PCT/US00/17405 | employ the procedures described above in 1816. If the patient is
not in Bain 1836, thel "2 iRtenkiifss RryRstRdasHLS detfsreinendphetdgpatistdsbraduertiove in 1816. 3

If the patient igBRiatNEeha0sd0He) h3PErERsveail3a0s the, INensvislis pmonied (4 de determine

whethqr the p t'ﬁnt. re 'rg eir Bﬁ.c‘ontrolled near haseli .é_il.e 5 neurosurgery, carotid surgery,
: h rate.
thoracic aorta%sur‘a:ésrl\(/)?% % 1 ThiS ChtEnA is Mo d‘rertlaoert elcgg%,' "eornattlaor%ﬁﬁg?lg%rompted that the

patient p

Fobably[ﬁlﬁeb Tabled®d treatment 1834. 7 Alternatively, if this criteria is met 1832, {

he

intensivist is prompted to employ the 8 procedures described above in 1836. 9 Referring to| Figure
31, the pulmonary embohsm [diagRoSIS aﬁlgorlthm I Ilfustyated]
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P. The inten

sivist is

IS

prompsed to determine
If this criteria is not met, the intensivist is prompted to eliminate (NOT B) Table B

and proceed to the next decision point 1822. [Note: If NOT C and NOT B, the intensivist
is prompted to go to Table A by default, i.e., f NOT C and NOT B Then A].

6
7
8

HR (nl) Table A
CAD Y Y Y N N N
RAD N Y Y N Y N
JEF N N Y N Y Y
Treatment 1> L E A N A A
2" N N E A N N

11
12
13

The intensivist is prompted next to determine, sequehtially, table input values for
CAD, RAD, and EF.

In these decision tables, the letter references have the following meanings:

L=labetalol, E=esmolol, A=enalapril, N=nicardipine, H=hyrdalazine, S=nitroprusside.
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19 whether any of the following patient conditions are present: Dyspnea, Worsgging,phmsiz 20
dyspnea, Pleuritic chest pain, Chest pain that is non- retro sternal & non- pleuritic, 02 21 saturation
< 92% on Y4t corrects with 40% 02 supplementation, Hemoptysis Y§/25®Edfal rub 2906.
The intensivist is also prompted to determine whether any risk factors 23 are in the patient's history,
such as: Surgery within 12 weeks, Immobilization (complete 24 bed rest) for> 3 days within 4
weeks, Previous DVT or objectively diagnosed PE, Lower 25 extremity fracture & immobilization
within 12 weekge Ripegdacnityahistormedndo il aeadfeiishonid by RERDETSrudth@kiadive proven
events,or 151 d%g{tgt% {ﬁéazt,iygrwith %ZeggJeditary thrombophilia), Cancer (treatment within the last 6
months or pallq’l%l Ive stages), 78 ﬁostpart’um, or Lower extremity paralysis 2908. Further, the
intensi¥ist must detdtpiiaghexabqyh disisiantablasidhs nteosavist ¢ Renisidveidgisyrinstahethereart rate >

90 beajs/min, i{&paend B3 BidWn cofbhifeerRhalinanalitieg (e gema.RRKMeRIA feAmothorax), or
e S S R S e S R SR e S MGt e areater

than 100 32 beats/min, receiv chanical venti pl h greater
than 58 21 JaGd&rinr0bé b® Biqed e RGTASRO 1835 If hivsritnid sent orsdbor right heart

failure £-JVP, peasRist (@ Brohbtéll {8 BREL2ALQ: ¥NO 2rNERAD ik R ASANRIIRY BotRgSystem (o

consider alternativeéjia rzlosis that may be more 3 likely than pulmonary embolism. To do so, the

intensifist is plr%%ﬁ? d%%onsider 4 conditions that simulate major pulmonary embolism, such as

myocavdial infarctioiNeat the iBeandedti anpratip €O Dstewptic \Biedtk tikgstietingpalortieraneurysm, or

occultiemorrlage, <6 m&%@@whﬁﬁ)ﬁ&aﬂwmlwcn{&m@ﬁ%tt?s_%pmgﬁ{t&enﬁgmns that simulate
c

minor 7 pulmonary embolism, such as acute bronchitis, pericarditis, viral pleurisy, pneumonia, and
8 esophagealPiHERIFH SOFCARRFNG RS FRIALS ke gl sriseisd 2t’al%’l‘ft?’o‘f?slr‘f‘VPéI@ﬂSirithm
description 1Q82ntifitids crifeddit@nsivis] thaiarsmihésain proaiptéd thenasscdshoeriNgidsies posed 2906,
2908, 11 2919, 2912 mgqatgg System,dktwo, QBINULS [§pPONSes to the patient condition query 2906

12 were answered yes and one or more questions were answered yes from: Heart rate > 90 13
beatskhin, Temp > 35, thexdintepsiyissia prasptedittedstaminsgdgthentimpacicnthasksmAEF1 4 symptoms
query 2910, thesfiensivpstdenidpamRbNaE § HNCREPLIANORAS28 MBaliskYiterid & R@IB282914. Next,
the system cq es.this.response to the answer lternative 16 diagnosis query 2912. If an
alternative dia{g%qcﬁg?gsfg lgt?lfe‘ggf? é’éeﬁk{g@%é ?:)u mg%ﬁg?ﬁrr?gdﬂén% Eéafge ?%%ﬁtﬁ?e‘}(]g&‘{,‘%{‘ is also
given 4 low pA$Baieniyl 323 dfithineriteriatis 1S prod8Iithedorosid faptomnfediosntarmiNg diagnosis is
less likgly thap:pNaRaRE kD enelblis R 1Rt it \isd iIggrven a moderate 2924 to high 2926
prOba1b9I lity risk Based on the table selected in 1820 and 1822 above, and the table inputs

20 determined from 1824, 1826, and 1828, the intensivist is prompted with the proper

21 medication to administer for the 1% and 2™ treatment.

22 If the patient is not in pain 1812, the intensivist is prompted to employ the

23 procedures described above in 1816.

24 If the patient is at risk of injury from post-op hypertension 1806, the intensivist is
25 prompted to determine whether the blood pressure is greater than 40 percent above

26 baseline 1830. If this crite;ia is met 1830, the intensivist is prompted to employ the

27 procedures described above in 1812.

28 Alternatively, if this criteria is not met 1830, the intensivist is prompted to

29 determine whether the patient is in pain 1836. If this criteria is met 1836, the intensivist is
30 prompted to treat pain and reevaluate following analgesia and, if still hypertensive, to

31 continue algorithm 1838. Following this action 1838, the intensivist is prompted to
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20 factor. 21 If less than two yes answers resulted from the patient conditionﬁligggug}e %8 4
intensivist is advised by the system that an atypical pulmonary embolism may be presen 93 2928.
Next, the sySRM E¥fpares this response to the answer to the alternative difgHYSY/Y4%uery 2912.
If an alternative diagnosis is at least as likely as pulmonary embolism 2930, 25 the intensivist is told
there is no risk and low probability 2932 or some risk with a low 26 probability 2934 risk factor. If an
alternative diagnosis is less likely than pulmonary 27 embolism 2934, the intensivist is given a no
risk and low psebrkitiy p3a&iteetisksbritle 2SO UL IBIB . PIOMB PN AR 29pHiRi 488 Stene answer to
the syr?ptomsm?g syngape, blop(% press retL%ssr the%n 90 dmrcnib39 'B'ngjthlg'{e rt rate greater than 100
beats/min, recel\?lng mechanical ventifatron ahafsr gfsofﬁgrerf sﬁpplee'r'ﬁe tion greater than 40%,
and néw onset or righthheaticfdiludeteranmedna 2ohedipretinséreshORh, ibpimenpide iwphoaptedssage that

severe pulmogafstRtAe wabiier 2R 2aidankain R4 M PBMERESR-RGIAIROQ/L 7405 | occurring
2942. Next, the sgstem comga es thi rﬁgf)onse to the answer to the alternative 2 diagnosis query

s this :
2912. It an alfSHi8TRI&a GO HBSPoReIASE ARER SHEBHIN St tarlf DS HIETIRAS BB A% the intensivist is
told thére is al§¥@dthatesqusdvisthsipyoofpted thartheyptierh bolshly2B46ndf acediteamatitd 88dgnosis is less
likely than pulmonaryembalis i 8kSorir S HG8HIS e amm@%m%@nlgga BVQQBBC}U%O“ _
pulmonary embolism is present 2950, 6 Once the risk factors and probabilities are determined the
systend compB%?QHfgsff‘grﬁ‘fBPﬁ%P(?ﬁeﬂm‘i/Q scan results. This comparison is performed according
to the 8B following TRbferdnigaddiigre BA, b phlkninauy drakdésdt Raghahiliy drdthia S hhicahiedobability

V10 ﬁgan Higﬁégﬁ%ﬁﬂﬁﬁﬂl@%%@&%cted, the intensivist is first prompted to determine

11 whether the patient is hemodynamically unstable 2900. If the patient is hemodynamically
12 unstable, the intensivist is directed by the system to consider performing an immediate

13 transthoracic echocardiogram, pulmonary angiogram and treatment consistent with

14 massive pulmonary embolism 2902. If the patient is not hemodynamically unstable, the
15 intensivist is prompted to perform a VQ scan and perform further assessment of the patient
16 2904.

17 In order to further assess the patient, the intensivist is prompted to respond to a

18 series of questions 2906, 2908, 2910, 2912. The intensivist is prompted to determine

19 whether any of the following patient conditions are present: Dyspnea, Worsening chronic
20 dyspnea, Pleuritic chest pain, Chest pain that is non- retro sternal & non- pleuritic, O,

21 saturation < 92% on room air that corrects with 40% O, supplementation, Hemoptysis, or
22 Pleural rub 2906. The intensivist is also prompted to determine whether any risk factors
23 are in the patient’s history, such as: Surgery within 12 weeks, Immobilization (complete
24 bed rest) for > 3 days within 4 weeks, Previous DVT or objectively diagnosed PE, Lower
25 extremity fracture & immobilization within 12 weeks, Strong family history of DVT or

26 PE(>2 family members with objective proven events or 1* degree relative with

27 hereditary thrombophilia), Cancer (treatment within the last 6 months or palliative stages),
28 Postpartum, or Lower extremity paralysis 2908. Further, the intensivist must determine
29 whether the patient has any of the following symptoms: Heart rate > 90 beats/min, Temp
30 > 38.0, CXR free of abnormalities (edema, pneumonia, pneumothorax), or Leg symptoms
31 c/w DVT, syncope, blood pressure less than 90 mm Hg with heart rate greater than 100

32 beats/min, receiving mechanical ventilation and/or oxygen supplementation greater than
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High Moderate Low AA B C B C E E B C E E Where the VQ scan columnangatingargik00kmn
intersect, a letter code is assigned to various treatment instructions. The treatment instructions are
as follows. X2 W({H#¥nary embolus diagnosed. Begin treatment E = PulmoRSKSAIHNIS excluded
B = Proceed with the following work-up: 19 1) Perform spiral CT(If patient has renal insufficiency
[creatinine> 2.0], 20 consider going directly to pulmonary angiogram to reduce the potential dye 21
load). If positive begin treatment, 22 2) If negative, assess for DVT using compression ultrasound or
venognaphy 40253 fdsitiverhgin irgaum@ﬂfam&ownawise @grﬁgrrﬁmﬁmmmgiegram. If
positive begin treatmen éf 25 ne %tl ﬁ1d|a nosis. excl glger 159160 .21 Jar'{Hg)t %’aéf 04 WO 00/79466

PCT/ SOO/lﬂ(ggsiw rogé'erée Seo gw(l)ncé)%br e B?r%ssplra I'f"BE)esitive begin

treatmént, 3 Z)Whég?atmé'}‘amﬁ*hﬂl'B'VTTeéiﬁgOcﬁmpﬁéB%!wﬁ umr@gm@mmwsgraphy. If 4
positive begim&ﬁmﬁmanﬁa&ﬁhdfamgmvgmﬁmm@rwmﬁf arstaad BRI inthreagRhareiagnosis 6
exclud§d If pO?I Qve{ erlal ult§€ (?(uq oftthe Iorvtver extremltles 7 Opcet e correlation is
made, the msiructlons assoua BT VT TR ISttar CORS NS ll"éc.ﬁ t]mé)%cufhgrg 8T o prompt the
intensi®ist Wltﬁfmmjmﬁswﬁhlﬁ@Qdém@npﬂﬂsméﬁ@n@n@dﬂmmwmmlw niifoseizure decision
support algorighim&Hal) R RABESAL sddh IRvREHARJAHIMS IR diRNVIIERSINIS) SREOMDERISRgiZUre in a
patient, he mag/ogl?t be 11 rcne%ailp of all of the aspects and the timelines that are critical to treating

this particular® ageal spas
9 Referring to Figure 31A, the pulmonary embolism algorithm description

10 continues. The intensivist enters the answers to the assessment queries posed 2906, 2908,

11 2910, 2912 into the system. If two or more responses to the patient condition query 2906

12 were answered yes and one or more questions were answered yes from: Heart rate > 90
13 beats/min, Temp > 38.0, CXR free of abnormalities, or Leg symptoms ¢/w DVT of the
14 symptoms query 2910, the intensivist is informed that a typical pulmonary embolism is
15 present 2914. Next, the system compares this response to the answer to the alternative
16 diagnosis query 2912. If an alternative diagnosis is at least as likely as pulmonary

17 embolism 2916, the intensivist is also given a low probability 2918 to moderate

18 probability 2920 risk factor. If an alternative diagnosis is less likely than pulmonary

19 embolism 2922, the intensivist is given a moderate 2924 to high 2926 probability risk

20 factor.

21 If less than two yes answers resulted from the patient conditions 2906, the

22 intensivist is advised by the system that an atypical pulmonary embolism may be present
23 2928. Next, the system compares this response to the answer to the alternative diagnosis
24 query 2912. If an alternative diagnosis is at least as likely as pulmonary embolism 2930,
25 the intensivist is told there is no risk and low probability 2932 or some risk with a low

26 probability 2934 risk factor. If an alternative diagnosis is less likely than pulmonary

27 embolism 2934, the intensivist is given a no risk and low probability 2938 to risk but

28 moderate probability 2940.

29 If at least one answer to the symptoms of syncope, blood pressure less than 90 mm
30 Hg with heart rate greater than 100 beats/min, receiving mechanical ventilation and/or
31 oxygen supplementation greater than 40%, and new onset or right heart failure 2910 is
32 yes, the intensivist is prompted with a message that severe pulmonary embolism is
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12 condition. Therefore, the intensivist is lead through a decision support al@irigtamysviic043
divides the treatment sequence into three segments: 0-30 minutes; 30-60 minutes; and 14 beyond
60 minutes M RN onset of a seizure, in the 0-30 minute segment of the BiJé¥rAf #e 16
intensivist is prompted to give the patient lorazepam (0.1 mg/kg of bodyweight) in 2 mg 17 boluses
up to 8 mg 2000. Subsequently, the intensivist is prompted to give the patient 18 phenytoin (18-20
mg/kg of bodyweight) at 50mg/min of fosphenytoin (18-20 mg/kg of 19 bodyweight) at 150 mg/min
followed by 5 segikengRbaryneigtédaytéh coigparRPREHRPOs2 ® i€ ad00& 18 hPstinghiive 30-60
minute,seamepy gt e sldogian, e inensiistis prameted 1o 26, /slosd arltional phenytoin or
fosphenytoin fﬁ%mg?k‘b of bo y'vveigrh?) main aimr‘?gofff previous infusivA? E%Ecéqegadditional
lorazepam (0.9BbAlsMIWHbthaynensiviytaomid theress b amgaratriprobsbiliiteofatvistoraprompted to begin
continuous EftbaIRniteyisg BAAGItRtediniapsiMSls thery iamairddadaitanine2odsether the

patient_is 26 hemodynamically.stable 2008. If hemad ically stable, .the, intensivjst is prompted to
D aarimister DR OEIEN e R g B B Ce TRE S SO GRS CI0) 2 At the 60
minutessegment of tAacalderittknfaciees e neibibilitigsranmgrteditingd the Sysemueampetesitiiistops, he
shouldztaper gjifaahNiFARARN QPP R[OS tBspeb kst R RAUR Yilg aintaining

phenytoin but jf seizures ersgs , he is prompted to move to the 31 pentobarbital coma block 2012.
32 Under penf% %"Fm%?acbgf‘n4a,et & intensivist is prompted to administer 10-15 61 21 January 2004
WO 00/79466 PCT/US00/17405 1 mg/RembleahdProbakiitityitalndeéil seizure control is achieved on
EEG 2014. The intensivist' is 2 prompted further that the patient usually requires PA catheter and

pressors to maintain 3h modynamic co_ntrol 20;4.éiﬁ=|ctae{ga(t) Vel';Yli if _the patient is determined to be
hemoeld namically unstagﬁgtﬁmnmmmpfe%ﬁ%, ize fluids and pressors as
needed (phynylephtineor6-dopamine) midavo@m%mmwm@g?o._u.o mg/kg/hr
2018. 7 At the 60 m¥r’1%fse°3§egment Df the aFIJ‘g';ggrithm, the intens oot is prompte° that if|8 seizure

activity stops, he should taper either midazolam or propofol over the next 12-24 9 hpurs while
maintain phenytoin but if 88fzures persist, He is prompted toAnove to the 10 Bentobdrbital coma
block 2012. 11 Under prptebagibital coma, the intensivist is grompted to administer 10-15 12
mg/kg/hr and to maintain until seizlire control is achieved on EEG 2014. The intensiyist is

Low B C E

Normal E E E
13
14 Where the VQ scan column and the risk column intersect, a letter code is assigned to
15 various treatment instructions. The treatment instructions are as follows.
16 A = Pulmonary embolus diagnosed. Begin treatment
17 E = Pulmonary embolus excluded
18 B = Proceed with the following work-up:
19 1) Perform spiral CT(If patient has renal insufficiency [creatinine > 2.0],
20 consider going directly to pulmonary angiogram to reduce the potential dye
21 load). If positive begin treatment,
22 2) If negative, assess for DVT using compression ultrasound or venography. If
23 positive begin treatment,
24 3) If negative, perform pulmonary angiogram. If positive begin treatment, if
25 negative diagnosis excluded.

26
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13 prompted further that the patient usually requires PA catheter and press@b Jamoainti0084
hemodynamic control 2014. 15 Referring to Figure 33, the supra ventricular tachycardia (SVT)
decision suPiSbPt/P8%aIgorithm of the present invention is illustrated. If an intBR5VRY At mines that
SVT is 17 present, the intensivist may not be certain of all aspects that would be involved in treating
18 this particular condition. Therefore, the intensivist is lead through a decision support 19 algorithm
which prompts the intensivist to determine the appropriate care to be given. 20 Initially, the
intensivist is promptec-tprotter withahy istbem@Worksuptable or unstable 21 2100. If SVT is stable
2102, the intensivist is progipted to determipe whether.the patient 22 has a regular or irregular
rhythmthlOZ. If the pati@nt%%tgrg_rs g‘;ﬁa@ﬁﬁﬁﬁrﬁ% 'ﬁ,glfhereggnﬁﬂgnsivist is prompted to determine
whethér there is a wideZothitetive. 2585y Hw Y pitne cmprosionfulasenahsiwsrasehmilfes that
there ig a wide complex 236iitheriipianeitintds 25 prompted to administer adenosine 6 mg/12 mg (if
needed) 2108. Following the 26 adminjstering .of adenosine 2108, the intensjvist is prompted to
consid?r that if the patié tn%e %H’\?é’ﬁrsksﬁ)msilgﬁ%'smﬁ%)7&%??{(%&??)0%)')'géHgﬁgﬁimﬁtjunctional or
WPW fe-entrant. If 28 theeustidashhfiphsitivecearfotnesertdlepatiamdwitthe smetekoer@ite blockers. 29
Alternatively; i@ giéeet-dRadniensiuiStis RAMBIRE IScanRN Y dreldRe 40 MpXlydie
intensivist is rorggted to: 1) load pﬁocainamide 158. m%; over 10 min, then 1 31 mg/min infusion;
and 2) Synchrontdedy XEPHISPERMPE 1% 85 AN AR die PR SN TP IBIURERRS: the intensivist is
prompted to considdtetritie faRigure 3D 0Ue\WRUBOIEG4H6 REPHIUBHHIt oG He Bvsew/ aberrancy and
continige 10 SIgW Wit eSMNELRE CRAR RIBRKAE aldfingRIRISNSVISER, REQMIPIEH pext to

administer esmolol/calcium blockers and link to 3 ventricular rate control 2118 The intensivist is
prompfed nex3RHREHhATEhG ARerLt apd e tmelinesdhat acwitiraidrietinerthis Pagigtiafere is no
conversion tocsilitio24 Tienefrth ehdimeasisivist isap toroyiied deciitch ampiaithaygbithenaganrthand consider
anticoggulation 7322, & L INGRFIMREI BB BT Rd G 10 96 RMMIRG Y eihenihsrgaas been
conversion to SR. If 7 conversionto SR, the intensivist is prompted to continue maintenance
antiarf’hythmi@%’%{@’e‘?ﬂ‘BUN‘F@'hospitalization 2124. If no conversion to SR, the intensivist is
prompted to 9 cardiaime sbiler D saitias iy 0igSniplkayvien bR 28tienhal 46 10 If the patient
has a regular.rhythm 2104, the intensivist is prompted to determine hether there is a wide
compl1£< ora lrrl‘zt;lér(?(s)l\\/lvlsgcl)an Eﬁgf%f(ﬁ(ﬁ_g']‘feﬁg ﬁl%eﬁjg@s. %peafg(ig'iﬁg§/%€20fh%§plheer%ﬁé lgﬁgﬁow complex
2128, lthe intebisies ys rémpeikiPfo fytasammniirethaduensiving isiB@rmigdIRnsiy¢ithageatient) 2130. If

adminigtering g ReRNPSINE Rd/RE OV WesaNG§ A0 @min of fosphenytoin (18-20 mg/kg of

19 bodyweight) at 150 mg/min followed by 5 mg/kg of bodyweight/day through separate IV
20 line 2002.

21 During the 30-60 minute segment of the algorithm, the intensivist is prompted to:
22 reload additional phenytoin or fosphenytoin (10 mg/kg of bodyweight) maintaining

23 previous infusion; and give additional lorazepam (0.05 mg/kg of bodyweight) 2004.

24 Subsequently, the intensivist is prompted to begin continuous EEG monitoring 2006.

25 The intensivist is then prompted to determine whether the patient is

26 hemodynamically stable 2008. If hemodynamically stable, the intensivist is prompted to
27 administer propofol 1-2 mg/kg of bodyweight bolus followed by 2-10 mg/kg/hr 2010.

28 At the 60 minute segment of the algorithm, the intensivist is prompted that if

29 seizure activity stops, he should taper either midazolam or propofol over the next 12-24
30 hours while maintaining phenytoin but if seizures persist, he is prompted to move to the
31 pentobarbital coma block 2012.

32 Under pentobarbital coma, the intensivist is prompted to administer 10-15
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14 rate only and the atrial rate persists, the intensivist is prompted to consid&¥ damlant#4045 and
continue to slow with esmolol or Ca+2 blockers 2132. The intensivist is prompted 16 next to employ
the proced WEs"¥E&ttbed above in 2118. 17 If administering the adenosine PBH8HVERSs the
patient to SR, the intensivist is 18 prompted to consider re-entrant sinus or junctional and if recurs,
treat with esmolol or 19 Ca+2 blockers 2134. 20 If administering the adenosine 2130 slows both
atrial and ventricular rates the 21 intensivist is prompted that there is a probable sinus tachycardia
2136. The intemghgdtrisnd®@ pronsptachtiescizarcontinles tolstved wit RES Polo) 2hetdiivttensivist is
brompted next ngrd AN R RERAY REoSeURRI ARONRI ATl BMalRajpDle 2102, the
intensivist is also prompted to determine whether the 25 patient has a. regular or irregular rhythm
2102. It the pdgBIRAKRRENGCRIEGLEN fhythm 2140, 26 the intensivist is prompted that if no p waves,
there ig probable Atraiekinnilelionf 2edpatidnt TshietitbainsiMis bishprviyigadi et daseisw2eestricular
responge with es + s 2144. The intensivist i mpted.next to employ the
procedires deﬂg%m%giﬁéto%?%%%%ﬁ%gﬁ{%ﬁ? t Sea?)é; lent Nas gﬁefirs?ggg%%gyr%f/’{ﬁ%e 5540, the
intensifist is plerAPiae) idrelemitd merkghelrdotiosied Ard hdre medw 2 WNave types MAT - and to
treat underlying lungaéheasacnihdta euchéneonhy dinerea pRUARH V4G flomputensvist is prompted
next to,slow rale wilh 63 61, Janyary 2004 WO, 00179456 PCTIUISO0(1 7405, 1 Cas plgckers only
2148. 1&he iNteRSIvISL 1S p omﬁfsé HEXt 1o & p?oy {he proce'aureps Pfescfibed Xovem 2118. 3
Referrihg nowhfasighiamaiieiniehamypstiohubi feeizgeTpdesissioniaiornibed © conttuds. If SVT is
unstahle 210Tpethsvintaasiéshisigeondated to determine whether the 5 patient has SBP less than 80,
ischemia, mental status changes. 2150. The intensivist js 6 prompted next to perform synchronous
cardioVersion (100 ?E '2%6%“5%6@)‘ 8BS MEYERE R RCIBMFS AR NERT d95H ¢ sinus rhythm: 1)
corredtreversitgéetio kngitssmangivomsitieizvracimgroVisavhicaved tnBicG@0 Maifiteristace vist $inus
rhythms2154. AlgmaliEGter thiotoyPnEALRea P e MARIUShIRRRP e Xt A dfgontinued SVT:
1) correct 10 reversible etiologies; 2) load IV antiarrhythmic (see dosing guidelines) and repeat DC
11 carlfoversiBAmOERAMiS ?;O&F’B%%‘zlle, and without limitations, wide complex QRS Tachycardia is
also 18 addressed iR¢feeroigcisKiguse 3podteaigoaemrelthaphgsadidnsemideciRefeugpgtto Figure 14

34, theswide cgmplex GRS REXEH AR HUSIRRELRP AR A GRL0NI S USRS falf R is

17 present, the intensivist may not be certain of all aspects that would be involved in treating
18 this particular condition. Therefore, the intensivist is lead through a decision support

19 algorithm which prompts the intensivist to determine the appropriate care to be given.

20 Initially, the intensivist is prompted to determine whether SVT is stable or unstable
21 2100. If SVT is stable 2102, the intensivist is prompted to determine whether the patient
22 has a regular or irregular rhythm 2102. If the patient has a regular rhythm 2104, the

23 intensivist is prompted to determine whether there is a wide complex or a narrow complex
24 2104. If the intensivist determines that there is a wide complex 2106, the intensivist is

25 prompted to administer adenosine 6 mg/12 mg (if needed) 2108. Following the

26 administering of adenosine 2108, the intensivist is prompted to consider that if the patient
27 converts to sinus rhythm (SR) to — consider re-entrant junctional or WPW re-entrant. If
28 the wide complex recurs, treat the patient with esmolol or Ca+2 blockers.

29 Alternatively; if no effect, the intensivist is prompted to consider V-tach 2112.

30 Next, the intensivist is prompted to: 1) load procainamide 150 mg over 10 min, then 1

31 mg/min infusion; and 2) synchronized cardiovert 2114.

32 Alternatively, if the wide complex slows, the intensivist is prompted to consider
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15 intensivist determines that there may be a possibility of wide complex QRS t3aniyasy @a0416 the
intensivist may not be certain of all aspects that would be involved in this particular 17 condition.
Therefore, {8 M{EMHSRist is lead through a decision support algorithm whichP 4B ¥ At&Sthe
intensivist to determine the appropriate care to be given. 19 Initially, the intensivist is prompted to
determine whether the patient is 20 hemodynamically stable (no angina, heart failure, or
hypotension (systolic less than 80 21 mm)) 2200. If this criteria is not met, the intensivist is

prompted to gOMD Wiateaiiey A PollHasasygwidetingmal o bamyvvickeis gargerally known to those

skilled jn the art. 23, Alternatively, if this criteria is met,.the intensivist is ted to determine 24

Whethe£r the patientglIsﬁ within 7' g@sp ot a{’treﬁiy%eé(a%% '?rll?ésfai%sﬁ 8Ir°a/ aﬁl% u?ﬁﬁﬁ%@é‘r"o@z‘a‘f‘ % ischemia

2202. i the pafeticidanstoseminol 21dfs bhcintapeivastdanrivimatedopxbioatetisinioy whethaythes dial

ischemja 220ZRaéMbectnicinivdation Ry Srpia0. ter driersnpenetngr therwids 2ésomplex QRS rhythm

is sustained (gnreater_ than 30§Egondd3}n2234 If this criteria |s not 28 met, the intensivist is prompted
i

to determined WHSthET A RIS O %%FMM%%."W i) UeoAsBkRERISHtic 2236, the
intensivist is promipkadivisde mromptedwidtivatetbton 86 phtibat thes bavistenabheastodisesRe [2242. If the

patienthas stydaikrabRessRyiseaRemAAL is PofliRctis Bsivinld SRIREARIRE Jﬂaanh?mmtor closely; 2)
look for reversible tlologzg)eé; and 3) 32 consider antla{?{;é/)thmlc therapy 2244. If the patient does

not hae stru@SHLINERRRLR Lz 21 24, 1 AR FORSERACP GOR789 BB BETUSOIOMPIADE 1 2242, the
intensigist is pradiptet while) omemitorhyibeaty& D llosknfohamvimisioien 2idogies; 2 and 3) if recurs and
sympigmatic may reggefHEHaGUReLP 'ﬂgfg)i‘,qn@fn&rnﬁﬁsg’i§#§9§%&%4§dé‘té“ﬂ% QRS is not

monomorphic 2236, the intensivist is prompted to determine 5 whether the QT is prolonged 2238. If
this crileria is WEhThlSFRATRIVIdE ROBRISK STNsron comueckIR4 ) dhsdniagsidistria pRinsider
overdive pacihg h240s i ihedrtensplist e& theingensivifias fhanfpitd sonotaprdlaneediedad® the
intensjyist is prpced 3 described.ab in 2242. 9 If the wide complex
QRS Hhyihm L P e S Tk s e FE e i
polymidrphic drtFiRtyipRd Saoripl e psialsth e intensivisios prameied te gomsidetript 8xERist is
prompted to corsisiamal talsithriliatinesmelbl dracs B8RRREYsRANIVARLRRMAYRIR M pRsiged with
procainamide and get a cardiology,13 consultatign 221 the rhythm is not polymorphic or
irregu‘gr, the %ef’é%‘g%'@ ?syail}f BF%%%%{%C& (\E/)Slst‘l“lnﬁge %@ég f?)%lé whether he wishes to: 1) perform ECG
diagnd’is; or 2) 15 Hadwminéteringtheasienosiadh s deaviyt drpatientda SRitba/istensidigdsthe

determyinationst@mpted to consider re-entrant sinus or junctional and if recurs, treat with esmolol or

19 Ca+2 blockers 2134.

20 If administering the adenosine 2130 slows both atrial and ventricular rates the

21 intensivist is prompted that there is a probable sinus tachycardia 2136. The intensivist is
22 prompted next to continue to slow with esmolol 2138. The intensivist is prompted next to
23 employ the procedures described above in 2118.

24 If SVT is stable 2102, the intensivist is also prompted to determine whether the

25 patient has a regular or irregular rhythm 2102. If the patient has an irregular rhythm 2140,
26 the intensivist is prompted that if no p waves, there is probable Atrial fibrillation 2142.

27 The intensivist is prompted next to slow ventricular response with esmolol or Ca+2

28 blockers 2144. The intensivist is prompted next to employ the procedures described above
29 in 2118.

30 If the patient has an irregular rhythm 2140, the intensivist is prompted to determine
31 whether there are more than 3 p wave types MAT — and to treat underlying lung dz. and
32 avoid theophylline compounds 2146. The intensivist is prompted next to slow rate with
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16 perform an ECG diagnosis 2220, he is prompted to go to the ECG diagnosig gk’ 2300.
18 If the intensivist makes the determination to administer adenosine diagnostically 19 2220, he is
prompted t8¥§ e administer adenosine branch of the algorithm 2222. IPSHYAMB Mo effect,
the intensivist is prompted that there is probable VT and to determine 21 whether the VT is
monomorphic 2224. If the VT is monomorphic 2224, the intensivist is 22 prompted to load with
procainamide and perform synchronous cardioversion 2226. 23 Alternatively, if the VT is not
monomorphic234$BeiNtaNsHMigs ISTREQRING G {Cs Sbipadawith Hdonaine RO grRedary immediate
cardioversion 2228. 25 If the ventricular response is slowed after administering adenosine 2222, the
26 intehsivist EESFRHARY tdthHder SVT with aberrancy and treat with esmolol or Ca 27 blockers
2230. 28 If the ventiRedéaning spons&igodds thadesmipsiohytiihe a¥Edadsiinistgningnadenosine 29

2222, the integsivigles PFOTPISthiRHORFACIHERDIEA @Emﬁﬁ%‘ﬂ%rﬁ% hMEMHe 30 and, 1) if
WPW consult cardlolog?%/ for possible ablation 2232. 31 If the patient is within 7 days of a myocardial

infarctibn or aPHIGRtBISAPEdEIHibn $9.iisEhnitamon strusinhangsy RS pbripRsiYststermine
whether the V\ﬁdmp&mmxt&s;ﬁ&ﬁﬂ: agmhwmaea#m@@mﬁ@am I?(IO'U_[ L?ﬁl_lnlzma“ﬂesustained (30
seconds) 22Of}mltéR%Wé%%ﬁ?&éa;ﬁés};ﬁhqpH%Hﬁ@ﬂ?ﬂr%ﬁyﬂcég&é%@a%lxléte{;%olégws?%pted to

determine whether the patient: 1) symptomatic; 2) tachycardia runs are 3 frequent; or 3) the
tachychrdia r&@sideestains (orentiafrhyimisy sminenpaesobitus shdhin 2 L34 MR NENsivist is
prompted to ofetiewiagZA50, théteieadivistys frihipedentatiaririoridizd Suirelynéensivist is prompted to:

1) admjnister lidocaine 100-200 -4 mag/min 6.infusion; and miodarone 4. 7 If the wide
compibe s suM AR FSBIP e e I R RS R S AP RSP, T remter

than 140/min c@dievérsian2daeria is not met 2206, the 9 intensivist is prompted: to consider
accelggated idioventrirdmpRdadpk ihsama iRabantsidd L Srip cR0ReATh iR el RRANIC
compromise; and that 1) he can.perform overdrive pacing if u needed . 12 Alternatively, if this
Crtonis me TR AR B BRI RSO 8 rAearet GO AR | W Sntenivit
makesithe deddrthinaiilsreomplef QRS RO GCchitigdesinon 2@ppanaigoritbrpio iHpseated dbaw the ECG
Diagngsis brapeh §fitha-alamritimA 420 REJYTNPRMIIG oFO [loRnélQitsthenkGidiliagnosis

branch, the intensivist is prompted to determine
16 the intenstiwss may r?ot be certain of all aspects that would be involved in this particular

17 condition. Therefore, the intensivist is lead through a decision support algorithm which

18 prompts the intensivist to determine the appropriate care to be given.

19 Initially, the intensivist is prompted to determine whether the patient is

20 hemodynamically stable (no angina, heart failure, or hypotension (systolic less than 80

21 mm)) 2200. If this criteria is not met, the intensivist is prompted to go to the cardio-

22 pulmonary guidelines algorithm which is generally known to those skilled in the art.

23 Alternatively, if this criteria is met, the intensivist is prompted to determine

24 whether the patient is within 7 days of a myocardial infarction or at risk for myocardial

25 ischemia 2202. If the patient is not within 7 days of a myocardial infarction or at risk for
26 myocardial ischemia 2202, the intensivist is prompted to determine whether the wide

27 complex QRS rhythm is sustained (greater than 30 seconds) 2234. If this criteria is not

28 met, the intensivist is prompted to determined whether the QRS is monomorphic 2236. If
29 the QRS is monomorphic 2236, the intensivist is prompted to determine whether the

30 patient has structural heart disease 2242. If the patient has structural heart disease 2242,
31 the intensivist is prompted to: 1) monitor closely; 2) look for reversible etiologies; and 3)
32 consider antiarrhythmic therapy 2244. If the patient does not have structural heart disease
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17 whether the patient has known pre-excitation syndrome 2300. If this critepia Ixmgttroos
intensivist is prompted to determine whether the QRS complexes are predominantly 19 negative in
leads V4-V&2397°#the QRS complexes are predominantly negative in lead§TASWALIES the
intensivist is prompted that there is probable VT 2304. 21 If the QRS complexes are not
predominantly negative in leads V4-V6 2302, the 22 intensivist is prompted to determine whether
there is a QR complex in one or more of 23 leads V2-V6 2306. If this criteria is met, the intensivist is
prompied thabtisrenisipeabrias gbMpted388. 1?5&4ﬁerw&vglyzjﬂabt5f&rméasi@@&t&&@r@?%, the
|ntenS|V|st is procmgjied to 26 etermlne Whether thereﬁlﬁ%e more rq@l ¢es than P waves 2310.
'° RA&E1<'D

If there are maFe 27 SRS comﬁﬂg%’én VS i gnipted that there is
probalfle VT £84¥32M6f there are not more QRS complexes than P waves 2310, the intensivist is

29 prompted: to CONRIGRIGRS BXGNRIIRMbrN2ENR! (e MeYsWishdproRprIb RRMdy 2314. 30 If
the intensivist det é)é[that the paé\%ﬂto@ S not have known pre-excitation 31 ﬁsﬁ){ndrome 2300,
il B i

the |nt§nS|V|stVY§ {5 Rfeter tst?fétfé'?ésdﬂeh@%Wﬁé"ﬂéﬁpﬁ?@é’é 4 bhy
precordial IeachEGQE 1) g Migewia B notsidet @816 vihpatiie 224 st faheGnih Jaisudeatgrafies WO
00779456 PC AN bOIBRIANA RIS RIGORRIR I 183 Megraliyghy 1 this crtera
is met 2316, the intensivist is prompted to determine 3 whether the R to mterval is greater than
100 M$& in an)‘}"ﬁﬁ'ébﬁﬁié@&’alﬁﬁé% 2320. If this 4 criteria is met, the intensivist is prompted that
there is probable VTIf2B2Ride HothpldR QRS rthyeimakisusteingdeadd thaintdvidiSsipranptehe precordial
lead 2320, 6 Hag ItEDSIHLS IS RIRIRIR S RRIBTpNRS Mg ?}mr sseinRRga.0f atroventricular 7
dissociation 2324. If this criteria is met, the intensivist is prompted thatt ere Is robable 8 VT 2326.
9 AltethativelP R IRYRNIG qh drgsiiamths SF%{tﬂWéﬁtPF@ma?ee |@s‘6’é‘r%\%ﬁt2‘3éﬁb’t'ﬁé“‘1't)wmen5|V|st is
prompted to d&&@ﬁmwheﬁhebﬂdﬁbﬁsmgabw\aiﬂdp\/o&tneﬁmarm’lgk@l%&dﬂalogyeater than 0.14

mSE 2328 If thlﬁ cpter bl el tenS|v st ted that.there is pro. bable VT 2330. 13
If thISth‘Itel’la |s not met gi@ qﬁe |nte[hser}Ss IlSmp ed tha trrﬁgeu‘glrfl}g |811rt1%Pr§zla\55 12 represent S VT

with alﬁerrancyr@maﬁééfmﬁgﬂEH?R&I@‘M&FM*‘BTMS@QMS)R@T&H@QG Higgnesismrile assessment
of sedgation alggrithislephdBoRRIBAEN &S00, isrillestiaiad.idf AaRigRIMSHaRaAESrS a need for

sedaton, he may 10UR% H GSraIA 958l #L D5 aBRdR 0% e BUg s LRl eal o e

17 2300.

18 If the intensivist makes the determination to administer adenosine diagnostically
19 2220, he is prompted to go to the administer adenosine branch of the algorithm 2222. If
20 there is no effect, the intensivist is prompted that there is probable VT and to determine
21 whether the VT is monomorphic 2224. If the VT is monomorphic 2224, the intensivist is
22 prompted to load with procainamide and perform synchronous cardioversion 2226.

23 Alternatively, if the VT is not monomorphic 2224, the intensivist is prompted to
24 load with lidocaine and perform immediate cardioversion 2228.

25 If the ventricular response is slowed after administering adenosine 2222, the

26 intensivist is prompted to consider SVT with aberrancy and treat with esmolol or Ca

27 blockers 2230.

28 If the ventricular response converts to sinus rhythm after administering adenosine
29 2222, the intensivist is prompted: to consider re-entrant mechanism with BBB or WPW;
30 and, 1) if WPW consult cardiology for possible ablation 2232.

31 If the patient is within 7 days of a myocardial infarction or at risk for myocardial

32 ischemia 2202, the intensivist is prompted to determine whether the wide complex is
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18 Therefore, the intensivist is lead through a decision support algorithm, wizth) anuayt200t 19
intensivist to address a number of factors in the process 3100. 20 The intensivist is prompted
initially to g¥ & %Eoring section of the algorithm 21 3100. The intensivist$dBIAUER to proceed
through a number of scorings 3102 and to 22 first score the patient's alertness with points being
allocated in the following manner: 23 asleep/unresponsive=0; responsive to voice=I; and
hyperresponsive=2 3104. 24 The intensivist is prompted next to score the patient's movement with
points peing 2R@ilRAFIBAIBE) Pl RIVITGHE RGNS AR IR R IRMAMR ImEngPRNiANeous 26
movement=1; and PLéllts gttlines, tuEetﬁ, dtli]essitngns_:@3106. 27 The intensivist is prompted next to
score the patiBSFPrL S SHEM BS A OR WREATSP ) Y BMANE  ShSERE AN S &ftilated or
spontaheousl§risneathing Mikhtpbiyear die iaty P@eakioshtedats thabd8GLatRy Hidusssedialfsthet patient is
mechapically ¥epi#Rteprbilitis30 primprlyiRs sserampigd IQ@HQE%%E@M?JH&R@ {olipygagmanner: no

spontaneous 31 ventilation=0; spontaneous ventilations, and SéBc ronous with ventilator-1; or 32
spontaheous MEABIERBHE Fiprorutithsr Bymeiishidoraipe &b Me&alrb 28/ Mg, 67 21 January
2004 WO 00/1Fd66nP4ad 2) 300dar4@R2 Miternatively, if the patient is spontaneously breathing, the

intensiyist is promptgdyo.g RIQEHR PRINISIM IS OY AN MGNOSE JSRMAIRUEHGHRR) <10=0;
RR=10-30=1; or 3 RR>30=2 3108. 4 The intensivist is prompted next to score the patient's heart

rate with pointd'slsighsraifds gteaierian FBUNAE Watiikis cberipdiaarnpdalf+gan for last 4 hr=0:;
within 20 6 partaniviserpianpast: 4dvakider 220]paretiliakotzuneandoideiatsdgpatidat0. 7 The
intensjyist is - jlent's.b ' [ -.being. allgcated in the
follovg man A .
or MAIP >20 pifdsdzdbdve mean for last 4 hr=2 3112. 10 The intensivist is prompted next to
determine the sedatigtescaelyifthesfaiendngmei deymisaii RPbldc BR&Falertness +
move@ent + rergggg;\tior}ﬁ irzl;gart rate + blood 12 pressure 3114. In one embodiment, respiratory
rate, heart rat%, and BP'tan be computer 13 linked to monitor data thereby simplifying the sedation
scoring assessmentlf Theaimiensiivigy makesishe desaiovirativn Wawnium iRtmViagnedisR2ubsifig burden in

segat?.@n scormgnqﬂedbsl éo'i_csrr]iiiaiﬁ@d;%gami g}hﬁlap&ﬂ&mgﬁqhﬂaﬁzmteﬁémrn@w&@ g)ighure 35A, the
sedation assessme orjt cription ontinues., T.he Iintensivist IS prompted then to
continde the ?e'%‘gﬁ A‘%sggééesﬁ;be%?%%ﬁf REAF %eﬁqéeﬁgiﬁ%ss%r@%gﬁ? gg&%lﬁ%f the algorithm

3116.17 whether the patient has known pre-excitation syndrome 2300. If this criteria is met, the
18 intensivist is prompted to determine whether the QRS complexes are predominantly
19 negative in leads V4-V6 2302. If the QRS complexes are predominantly negative in leads
20 V4-V6, the intensivist is prompted that there is probable VT 2304.
21 If the QRS complexes are not predominantly negative in leads V4-V6 2302, the
22 intensivist is prompted to determine whether there is a QR complex in one or more of
23 leads V2-V6 2306. If this criteria is met, the intensivist is prompted that there is probable
24 VT 2308.
25 Alternatively, if this criteria is not met 2306, the intensivist is prompted to
26 determine whether there are more QRS complexes than P waves 2310. If there are more
27 QRS complexes than P waves 2310, the intensivist is prompted that there is probable VT
28 2312. Ifthere are not more QRS complexes than P waves 2310, the intensivist is
29 prompted: to consider pre-excited SVT; and that he may wish to perform EP study 2314.
30 If the intensivist determines that the patient does not have known pre-excitation
31 syndrome 2300, the intensivist is prompted to determine whether there is an RS complex
32 present in any precordial lead 2316. If this criteria is not met 2316, the intensivist is
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19 In the Pain Assessment section, the intensivist is prompted to determine dhdarerag0xbedatient
IS conscious, communicative, and acknowledging pain 3118. If this criteria is 21 not met, the
intensivist i&¥8MBIE8 to determine: whether the sedation score is greater B8R Z the
patient: is known to be in pain before becoming uncommunicative; or S/p 23 recent surgery; or
having tissue ischemia or infarct; or has wounds; or has large tumor 24 possibly impinging on
nerves. If the answer to either of these two questions is YES, the 25 intensivist is prompted to treat
for paini 3118.pFérepitetethsivierés yrobmbled the¥# 8o 26 continue the assessment by moving to the
Deliriug Assessmeny gecliongf I3 |GRENAM %%Sth%%nk@n@?ﬁ@ﬁ'mﬂbé&%@aa@}mesectlon the

intensivist is prompted to detefmine 29 whether the sedation score is greater than 2 AND the patient

has: ddy/nightYesassthafids SiterabisaerigtatolPAMighaeyR sRIecoiia Kad23akEhisut
disorieated; ocgigsia BEEN, amin&iaslajmkgrdmﬁtmﬂhmglﬁtd|mq:$oltalkle§"b23tEssmgs OR difficult to
sedate prior o ventigigr §8,24 Janya 2904000 TSAGR BGLIR00ATANR fvaasino OR

paradoxmal response to benzodi azeplnes criteria is met the 2 intensivist is prorhpted to
considér butyr@pHéﬁ@ﬁessﬁwlapreéf@rﬁﬁ@rw%gb@%ﬁ%lw%@ﬁmﬁ@%mwnhm is
illustrated. If agisdoib@bRYIUENCHIN GRS Rerd, iae srelalian itheoalprdtim darsvbisbbaty contain a
reference 5 tq, Ius sliding scale for midazolam, he may not be certain of all of the aspects
which 86 are crltlca:ﬁ 10 this scale. Therefore, the intensivist is lead through a decision support 7
algorithm, which profdstoatiecintefribpvisisthr svighndeco {gidofetiacslagldisooatia BIdathepam is less
than O mg 1Mt91§brsttila§,;ﬂomﬁémer&mﬁmfe WRAeEed Qs Qi feidazelpBlidve ABERS min until

adequately sedated 3202. 10 Alternatively, if lorazepam equals 2-4 mg 1V q 4 hr, then the intensivist
is 11 BromptediegafitheaEn2d gl RIS STISTRP 6 %f%ﬁ?’%‘@&éf%ﬂr%’?@fdi]?t,&hgf‘natlvely, if
lorazapam is dgyeatesbladT 20309 IV g 4 hr, then the intensivist is 13 prompted to give midazolam 5

mg q Smin unil adeguatel MR fonsidenmnianhancisr A ipRatetar Haldoh tagpyneray

despite delirium an r{ggln assessment 3202. 15 Yet another eC|S|on support routine is the sedation
algoritm. ReféRTFGYO MG iih s mancner dadeioresimdisrapsdibiorkdagort algorithm is illustrated.
If an intensivist 17 drtgerrimes Fighee pafibatavsthdiaentios ﬁﬁdﬁtioﬂgblﬂiﬂ{mtﬁmhljﬁémay not be certain

of all ][§ aspectst at WOlI|l| trq nthl artl uk rocess, Thertefor, 3 mgeonswlst is lead
19 throughaé%c:lglc())ﬁ 1s"?ulppsora% g?gorlaﬁ W IV p?(c)%pfsrst e%ntenrsfslg‘s%tlt%nco L?(’:tasedatlon 20

assessment beasBineh all pStisraspecty mmedﬁﬂeb)l?féhﬁﬁﬂﬁ csibisahshispagtionisr Begeson

18 Therefore, the intensivist is lead through a decision support algorithm, which prompts the
19 intensivist to address a number of factors in the process 3100.

20 The intensivist is prompted initially to go to the Scoring section of the algorithm
21 3100. The intensivist is prompted to proceed through a number of scorings 3102 and to

22 first score the patient’s alertness with points being allocated in the following manner:

23 asleep/unresponsive=0; responsive to voice=1; and hyperresponsive=2 3104.

24 The intensivist is prompted next to score the patient’s movement with points being
25 allocated in the following manner: no spontaneous movement=0; spontaneous

26 movement=1; and pulls at lines, tubes, dressings=2 3106.

27 The intensivist is prompted next to score the patient’s respiration based on whether
28 the patient is mechanically ventilated or spontaneously breathing with points being

29 allocated as subsequently discussed. If the patient is mechanically ventilated, the

30 intensivist is prompted to allocate points in the following manner: no spontaneous

31 ventilation=0; spontaneous ventilations and synchronous with ventilator=1; or

32 spontaneous ventilations with cough or dysynchrony>10 percent of breaths=2 3108.
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21 algorithm) 3300. 22 Following completion of the sedation assessment progegar}gf), 2064
intensivist is 23 prompted to determine whether the patient is in pain 3302. If this criteria is met, the
24 intensiviXIUrEMbted to administer bolus morphine, fentanyl, other nardStit/Ust4t B&tient 25
controlled analgesic (PCA) or epidural analgesia as indicated 3324. If the patient is not in 26 pain
3302 or after administering bolus morphine, fentanyl, other narcotic, start patient 27 controlled
analgesic (PCA) or epidural analgesia as indicated 3324, the intensivist is 28 prompted to
determine whéiitenaheclhyatioht imulaiinosgeBakond9 brdhbingchsivishaett ispmapteditethe patient is
delirioys 330,136,153 PEAMIRAGHCRIRRAY %mﬁéﬁr,@Egﬁam%?e%@m@%%@m@ﬂ%hat he may
consider IV Haldol not to 31 exceed 30mg/24hr 3326. If the patient is not delirious or after following
the procedure®Bi3823398%, the intensivist is prompted to determine whether the patient will need
sedatian for 69 21 Janeatgnd 004 ¥EDRPIFOLOES B 6c6LE)hOPaliédObhiarnaite harpbasneidg?4 hours
3306. If the patient will not d sedation f qre th he 2 next 24 hours 3306 process
continljfes as 3%%%%\/}% mﬁ%éig)rvé’l%%{ngnﬁ‘ftré%ﬁi %ﬁ@?ﬁ?@ﬁ}é’%ﬁ%ﬁt@ﬁ?sﬁ@@égﬁ?{?n or more than
the neft 24 hdgreent 3508 fon dashfdnsilist 72D rsrapbtbeyatap it tasihaimd A8 sedation score is

8-10 3308. If 5 this tHiaHRISIELs PRéhiplensixish iefOmesely eIy iaRalkE iRy scale 6

midazolam and .increase loraze by 20 perce 28 (see Bolus sliding sc idazolam 7
gorthm - FCHE 305 e o ATy BB A b AU CRAGERO S b Dbt O 4 & b
3330. 9 If the Hepetiont seandds lagdut0; ondinferdhpstcnprbemp techrdddastriime Whikther 10 the
sedatign score is greqaiehL{HAR R SR IR NRIAR BRIt ALSESRAAUVS: l%ﬁe%ﬁé‘wiﬁlgrease 3310.

If this criteria is met, the intensivist is prompted to employ the procedures 12 described above in

3328 hnd 3330413 HERATAN S OB RHBESE RMRYIHSH Sreqiaienshbsatraed Bediter
sedative 14 hphisucr IntsedserdIhiholiméntoaspitabrs prtoyhpiedade, deddBmeas twhetiyertdour (4) or

more 35 midag,alises hayahe sl A Ang IR A ARSE M AN A s gHipge Is met, the

16 intensivist Is prompted to employ the procedures described above in 3328 and 3330.
Alterndtively, foReSH0RR FesufeemshiBitibe Ardbeiuuingdurdgn B alpion reerigartn b8 assessment
3312, the intensivisilibynianpptedpantesenmine whether the patient is 19 adequately sedated 3314. If

this crjeria is not meg, the intensivist is prampted ta employ 20 the,pracedyre described in 3328
and 33%30. 21 If the ?ﬁ?fte“m\ﬁs‘%%”et" LA S, s sedafil i destmen a‘t%i“ﬁ‘“@efé’&pé‘§&4, the

ensi ernfines that the patient Is adequately seda
17 continues. The intensivist is prompted then to continue the sedation assessment by
18 moving to the Pain Assessment section of the algorithm 3116.
19 In the Pain Assessment section, the intensivist is prompted to determine whether
20 the patient is conscious, communicative, and acknowledging pain 3118. If this criteria is
21 not met, the intensivist is prompted to determine: whether the sedation score is greater
22 than 2 and the patient: is known to be in pain before becoming uncommunicative; or S/p
23 recent surgery; or having tissue ischemia or infarct; or has wounds; or has large tumor
24 possibly impinging on nerves. If the answer to either of these two questions is YES, the
25 intensivist is prompted to treat for pain 3118. The intensivist is prompted then to
26 continue the assessment by moving to the Delirium Assessment section of the algorithm
27 3118.
28 In the Delirium Assessment section, the intensivist is prompted to determine
29 whether the sedation score is greater than 2 AND the patient has: day/night reversal with
30 increased agitation at night OR eyes open and “awake” but disoriented; or eyes open and
31 “awake” but pulling at lines, tubes, or dressings OR difficult to sedate prior to‘ ventilator
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22 intensivist is prompted to determine whether the sedation score is 0-2 33363 fhigrGriigga 23 is
met, the intensivist is prompted to decrease lorazepam by 20 percent 3332 and reassess 24
sedation in WRPEREC 25 Alternatively, if the sedation score is not 0-2 3316 PETRALARS is
prompted to 26 determine whether the sedation score is less than or equal to the last Sed Ser after
sedative 27 decrease 3318. If this criteria is met, the intensivist is prompted to employ the
procedure 28 described in 3332 and 3334. 29 If the sedation score is not less than or equal to the
last Sec Scr aftemser@RyaradbinaloegeBs 1@h¢hm dressieist iSthisompteditmegteemine whether the

patientis C'iniﬁﬂ@é{s@]sﬂ\!%ﬁﬁl%@et@go%@déf @;n%gﬂ%%s_ﬁ%ically oversedated 3320, the intensivist
is prompted 32 to employ th;gE(ocedure described in 3332 and 3334. If the patient is not clinically

70 21 January 2004Rsfesowy teobiignne 86 AbsBrlrs pliding serle Aleerihon is dbstrard idfetisivist is
prompted to reassesst sacalitisa debd 53 22aRdiefer silgoritulr i iehds, iag Slitiinte retesadation
process decisjon support glgorit 3 of the present inveption is illustrated, If an intensjyist
determ?nes thg)t%e&ag hlesn{hv%v_l %158?1? f%rqrmégzgé%aﬁlgr@ Bgélto ?ft:)g %ee%tl %ﬁ%glﬁ(‘:{ pl)_lgr?(s)pcﬁc{%gqll}]ét\énsivist may
not be ¢ertainaf efitiah splessariat Wesurdors themigasvistdsilsashtrengiraslesives sunperefore, the

intensiyist is lgadthHreHER FroRpSIAR kAR ANRIHNN: WBiGh Rt te intensivist to conduct a
sedation 7 assessment based on; %%éﬁc%i?‘;ﬂ%&gj? and 3) delirium (see Assesfsment of Sedation
8 algorithm) 3100. 9 ESIBARATDFHERET . Y& Phhcadhe lsms HIOREEPEL 0 &% intensivist
is 10 promptenidaezdieordebsmor azeipamtibyd2qupteiy eeratedrd2B2seline per day 3102. The 11

intensjyist is promptag Hext o ARG WRgIRE Lt RaE Y iF,imaRiRe 34Ok Hthis 12 criteria is met,

the intensivist is prompted to administer bolus morphine or fentanyl 3122. 13 If the patient is not in
pain o after RIRTRELR&VEANAFABIBAIMS 8- inamyl adesvale stdafrtetRiist is prompted to
det_elrrm'ne Whether theqﬁ@atimat}isiﬂb_lﬁ?@parﬁik(gﬁeaﬁ {litin @0 mgmmqigm,etmmmmemviﬁne pgtien_t IS
deliiops. Ne IS RIRIAIRCI0- Mo ATURIS S ORRHAME wica e SANB A RMRsE Retulfilgggient is not

t
delirious or after 1/ administering droperidol 3124, the intensivist is prompted to determine whether
the 186edatichopesrelisrdlaldal fosyno gy dreprdsiave sk PR At teeHERASI 49 rompted to employ the

Bolus gliding scale 20:ntigeplRbis(6@ R SosiElig sealaiaminal giain Josthing & BiRAgIn
idazglam gy 2101 beqin popoiol 152 melka Belus 310.5:20 gy fusion 3126

Subsequently, the IntenSivistis promp eassess sedation in
17 determines that a patient will require sedation, the intensivist may not be certain of all
18 aspects that would be involved in this particular process. Therefore, the intensivist is lead
19 through a decision support algorithm, which prompts the intensivist to conduct a sedation
20 assessment based on: 1) scoring; 2) pain; and 3) delirium (see Assessment of Sedation
21 algorithm) 3300.
22 Following completion of the sedation assessment process 3300, the intensivist is
23 prompted to determine whether the patient is in pain 3302. If this criteria is met, the
24 intensivist is prompted to administer bolus morphine, fentanyl, other narcotic, start patient
25 controlled analgesic (PCA) or epidural analgesia as indicated 3324. If the patient is not in
26 pain 3302 or after administering bolus morphine, fentanyl, other narcotic, start patient
27 controlled analgesic (PCA) or epidural analgesia as indicated 3324, the intensivist is
28 prompted to determine whether the patient is delirious 3304. '
29 If the intensivist determines that the patient is delirious 3304, he is prompted to
30 administer droperidol 2.5-5 mg q30min pm and that he may consider IV Haldol not to
31 exceed 30mg/24hr 3326. If the patient is not delirious or after following the procedures in
32 3326, the intensivist is prompted to determine whether the patient will need sedation for
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23 If the sedation score is not 8-10, the intensivist is prompted to determine ghgshiarg 2thes
sedation score is greater than or equal to the last Sed Scr after sedative bolus or 25 increase 3110.
If this criteri &"HEH%he intensivist is prompted to employ the procedures 2B-dé&iiédabove in
3126 and 3128. 27 If the intensivist determines that the sedation score is not greater than the last
28 sedation score after sedative bolus or increase 3110, the intensivist is prompted to 29 determine

whether the patient is adequately sedated 3112. If this criteria is not met, the 30 intensivist is
prompted to emfsthanprsebitiheursddGiJéthapatienivahng rred Siagomionmere thaetksivist

determines thgémm@ggmmag@g%@ycgggm@sdagag@ng&liﬁl%Xgpf@mpted to determine whether the
sedation score is 0-2 3114, If this criteria is met, t anuary 2004 WO 00/79466

e’
PCT/US00/17405 | iMESHRAUIEEYs 1 RFRHSA! ! é‘FSﬂﬁﬁqlé“i‘F‘E 8r6ﬁisﬂlaﬂége6‘8éﬁ?§élaﬁ‘i%d for more
than 72 2 hodR9@1BOintktheisat nirstedrioidoeenise dhteitfoerpai@itharo i heuos33aBOfthe 3
intensiyist is RipIAEKLR BRI RIHAZRION R RARRIRLAGHY hondfR aRaQigecpam by 4 50

percent 3132. The intensivist is prompted subsequently to réassess sedation in 1 hour 5 3134. 6
Altern&tively, ﬁ‘t??é?ﬂﬂ’é‘r@%é‘ﬂ?éféﬂﬁﬁﬂ%@%aﬁ‘lgi’ﬁ?epﬁﬁﬁ’é‘rﬁﬂgésﬁ%gﬁl%ﬂgféé Yeremarelaman 72
hours 3130, thgdrmRsiviEis 36y Sitdetmdinlg hidarabarisias prapstdl tanchssedactaaseiltpsazepam by
20 pergent pef day 3136. The intensivist is prompted 9 subsequently to reassess sedation in 1 hour
3134. 10 Alternatively, if the intensivist determines that the sedation score is not 0-2 3114, 11 the
intensi?ist is promptEdhdsgdatempersihaeh8rithdhedpanvnis dopeonsddaHaisrarinegilathsr 12 the last

sedatign scregfigeiadisy seral yeslecieasst &bbbid tibiaseltariiatoeiedhed Bintassivist is prompted
to determine whether, t:no ﬁttﬁ t has.been sedated for. more than 4 72 ll1ouLs and t 8 follow the
procedlures descre%ec? ove msﬁ'ﬁ? 278 B AR |V1§E QRIEMRIREY AR N SIS S ore is not
less than or edesatitedhbouscitas28 endS88tifter sedative decrease 3116, the intensivist is prompted
to detgymine 17 wheihge {bgRAiIRRESsGliIgRlEPHRRGAAIREH & HSadl SUPCHIRIASmEL the

intensivist is 18 prompted to determine whether the patient has been sedated for more than 72

hours'nd 1PBYHRORFIREHROLLARF AN SRR YBRITE i dsiesming HhstBeRins (@ R6MHSL, the 20
intensiyist is pridapbtethtesizasdess secatioceihst qhBaR6ssbR33@2riFgHie Friguiei SRt therespiratory

isolatign deC'%lR&éUBPBV%I%lQBJéWe&Eﬁ%"H&%F@E‘é&n&%é&ﬁ&?&%@e‘iﬁ@fﬁ'%ﬁ% there may be a
need for respiratory isolation, 23 the inténsivist may not be certain of all aspects that would be
involvEd in this procéggmatlvely, if less than four (4) midaz boluses have been given since last g4hr

18 assessment 3312, the intensivist is prompted to determine whether the patient is

19 adequately sedated 3314. If this criteria is not met, the intensivist is prompted to employ
20 the procedure described in 3328 and 3330.

21 If the intensivist determines that the patient is adequately sedated 3314, the

22 intensivist is prompted to determine whether the sedation score is 0-2 3316. If this criteria
23 is met, the intensivist is prompted to decrease lorazepam by 20 percent 3332 and reassess
24 sedation in 4 hr 3334.

25 Altemnatively, if the sedation score is not 0-2 3316, the intensivist is prompted to
26 determine whether the sedation score is less than or equal to the last Sed Scr after sedative
27 decrease 3318. If this criteria is met, the intensivist is prompted to employ the procedure
28 described in 3332 and 3334.

29 If the sedation score is not less than or equal to the last Sec Scr after sedative

30 increase 3318, the intensivist is prompted to determine whether the patient is clinically

31 oversedated 3320. If the patient is clinically oversedated 3320, the intensivist is prompted

32 to employ the procedure described in 3332 and 3334. If the patient is not clinically
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24 Therefore, the intensivist is lead through a decision support algorithm whigh peroptg #G04L5
intensivist to determine the need for respiratory isolation based upon: a) clinical 26 assessment;
and/or b) sY&EGfre findings 3500. 27 Pursuing the clinical assessment BfAHEH Y HE decision
support algorithm, the 28 intensivist is prompted to determine whether the patient has known mTB
(mycobacterium 29 tuberculosis) 3502. If this criteria is met, the intensivist is prompted to
determine whether 30 the patient has been compliant with their medications for over 2 weeks and is
clinically 31 rewsgoaditeg 3320 the inteséttistis prempist e massernssidationan t i3 Fhedications for over 2
32 weeks and is notdlipigalivy dgn3 e iReniniensivisiisraoRriadsthpbisalasignns 72 21
January 2004 WO 00/79466 PCT/US00/17405 1 requir,ed 3514. If the patient has hbeen compliant
with théir medRERFRTESSRIdnEeainfisiRfusrpteh Jh ag e oSt mass Ao BTk Bt 8%hat no
isolation is regerqrée daGoBpadtehnatively hvihpepadght doesinst mayadiewsrtand & 8502, the
intensiyist is 4, prommied.Jo. AR IVOG e piRR RATIRBLARS HDVE-YeahRAtRRdsgase other

than 5 TB 3504. If this criteria is met, the intensivist is prompted to determine whether the 6 patient
has nefv CXRAEMHEEAAPSIH FIPRIS 31 & MpIOHAR RESTRIA ey IR FoRR RiseAaber) 3518. If
the patient dogsdigh&iatasedvnCX Rediieingpaingasyripdehnsm 348, Ake Snisie osSddatisprompted that
no isolgtion isalie&%ltiﬁ% 0. If the patient does have new 9 CXR findings and symptoms 3518, the
intensivist is prgmpte hat isolation is required 10 3522. 11 If the patient does not have known
mycob@cterial diseaBellowiag gempirrBobthetsrdationipreasynast psoseerdhicdths @rsitishis whether
there i a newpRAYHRMJQRIABaANI 6B BAMG- 20, Fett Shir6Hil SR ¢ e iy IMENBIViSt is prompted that
isolation is required 35t524. 14 Alt rnattiv%l therehisihnotgewz/l cea}l\{itgr Ig;si?TanI%(ng 3506, the
intenshvist is TBPrOMb IR B RE IR WHEMET eI EarE Biifonan ifitrates or Whether the
patient2is 16 Efiterimismzt thenniersdasiciamenpigdy) phsiniste 3508 nfamking e fatanyidildet, the 17
intensjyist is pRYALIPRLRRISPAMION iR FafmitRdepn Bolh {NSPHIRS 6 edtagll 1122 1@dntensivist is
prompted to determine whether the patient has new CXR findings and 19 symptoms (cough 2
weeks*ever, WERSHEIbSI)ramBtest Wié)ﬂwelng%ﬁhﬁfﬁﬁe LSSsdnen "homeless; 3) prisoner;
4) travel to area witHfithelineasiy e distaninEBtsH 6. phthis 2 Haitewialis imptntipedritensivist is
promyed that, iseialin a%g%%&eﬂs%g&%%%mﬁz[g Vel¥ail 1P BIRCHIRTIRIGMRLME) 4RE intensivist is

prompted that no isolation is require . ursuing the smear/culture branch of the decision
suppott algoritdmisigingkoparidrbiididhsdpeatipicl R uBtedin deisTmEhaPeHis A (acid-fast
bacilli)smear dsdptisitséore is 8-10 3108.

19 If this criteria is met, the intensivist is prompted to employ the Bolus sliding scale
20 midazolam (see Bolus sliding scale midazolam algorithm) and begin midazolam infusion
21 or begin propofol 1-2 mg/kg bolus and 5-50 mcg/kg/min infusion 3126. Subsequently, the
22 intensivist is prompted to reassess sedation in 1 hr 3128.

23 If the sedation score is not 8-10, the intensivist is prompted to determine whether
24 the sedation score is greater than or equal to the last Sed Scr after sedative bolus or

25 increase 3110. If this criteria is met, the intensivist is prompted to employ the procedures
26 described above in 3126 and 3128.

27 If the intensivist determines that the sedation score is not greater than the last

28 sedation score after sedative bolus or increase 3110, the intensivist is prompted to

29 determine whether the patient is adequately sedated 3112. If this criteria is not met, the
30 intensivist is prompted to employ the procedures described above in 3126 and 3128.

31 If the intensivist determines that the patient is adequately sedated 3112, he is

32 prompted to determine whether the sedation score is 0-2 3114. If this criteria is met, the
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25 3532. If the AFB smear is not positive, the intensivist is prompted that: rziliSalatiary igEBirequired,
await culture results; if culture negative, no isolation required; if culture positive 27 and patient has
mycobacteN4P §lE48¢ other than TB (MOTT no isolation is required; if the BETURME ™ Dositive and
the patient does not have MOTT consult ID 3534. 29 Alternatively, if the AFB smear is positive, the
intensivist is prompted to determine 30 whether the patient has known mycobacterial disease other
than TB 3536. If this criteria 31 is not met, the intensivist is prompted that isolation is required 3538.
If this ariteria iSmeetjvi3 2 proampiat yo 20Q4MMEi OBE 4ot P4S PAckE{0Ateaobrioth ¢hamt@hsivist is
Prompipd: 1o Ispialestsh] IERUISALNAR I Il BRNNE: 2SI grpatient: f no mTE,

no isolation is required 3540. 3 Referring to Figure 40, the empiric meningitis treatment decision
supponrt 4 algofRisRtiyistiepsrERst hbedimazoipmserReaofrtradhakhendetrrassdomatpamdaient for 5
meningitis, thesinRAsiviSt1 B PITHY piedsivianspyenpsEsidscqlietiBrie sebysdhasalstiannto aroperly
addres medic?lt' n and dosage. First, the intensivist is prompted to determine 7 whether the
patient has suftered a head trauma or undergone neurosurgery 3700. The 8 answer to this question
is inpuf 1 to table x BdfematiMelyinfdresintensisiptaletqsnainep thet the patient hasihesnvedatest fie patient is
allergig to penigifie @haiS7 i a60 33 AR MWRIRRRNIS HiomRJ eS I RITh RIS RYIRGGESptsTRgYMONIae is
prevalent 3702, The answer to this question 11 becomes input 2 tq table x belpw. The intensivist
must also dete‘??ﬁfﬁ%ﬁ?ﬂ%@?’fﬁb& (REFEETPE FRY &1600 6 BYSPRILSHSPERPARY the answer
becomes input@rtodednidydelosesTsedatidnmdnisivisiiddtermines if the patient is over fifty years of
age 3706, with the anRuelReING &4 IMRHLiGNdRkiG: XL AoV a3tMoNJURNRIMISS 1 PIompted to

determine whether the 15 patient has altered mental status 3708, and the answer becomes input 5
in table x belovh® HeHHYTHSRIOTPIEA ih dstermune Whethsibesrdatiopasaresy s Bra8riewBhihared to a
dosage 17 datdledse sdadodingdmiteafianialative irateat831a6)d ShivietingitisnhaptteOutput Table

'”p“tc,f?mbi”a@&@ﬁﬁ#&’%&t&&éﬁﬁ?ﬁeleY%‘iRé‘Wéﬁl&:tﬂeO&aééMJ\@éﬁ N.GelPRFHIDG A 1V a 8 hror

cefapime 2 m IV 8 hr 21 = yesB) vancomycin
14 72 hours and to follow the procedures described above in 3130.
15 If the intensivist determines that the sedation score is not less than or equal to the
16 last Sed Scr after sedative decrease 3116, the intensivist is prompted to determine
17 whether the patient is clinically oversedated 3118. If this criteria is met, the intensivist is
18 prompted to determine whether the patient has been sedated for more than 72 hours and
19 to follow the procedures described above in 3130. If this criteria is not met, the
20 intensivist is prompted to reassess sedation in 1 hr 3120.
21 Referring to Figure 39, the respiratory isolation decision support algorithm is
22 illustrated. If an intensivist determines that there may be a need for respiratory isolation,
23 the intensivist may not be certain of all aspects that would be involved in this process.
24 Therefore, the intensivist is lead through a decision support algorithm which prompts the
25 intensivist to determine the need for respiratory isolation based upon: a) clinical
26 assessment; and/or b) smear/culture findings 3500.
27 Pursuing the clinical assessment branch of the decision support algorithm, the
28 intensivist is prompted to determine whether the patient has known mTB (mycobacterium
29 tuberculosis) 3502. If this criteria is met, the intensivist is prompted to determine whether
30 the patient has been compliant with their medications for over 2 weeks and is clinically
31 responding 3512. If the patient has not been compliant with their medications for over 2
32 weeks and is not clinically responding 3512, the intensivist is prompted that isolation is
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2=n0l.5-2gmlVgI2h aztreonam 0.5- 2 m IV 6-8 hr 31 =noamgicillin 2 am IVQ 4ardiarp@8eno+ 4 =
yesceltriaxone 2gm IV q12 cefotaxime 2 gm IV 6 h 41 = noceftriaxone 2 gm IV ? 12 hr 2=no 3 =

noor 4 = not&8PARHHE 2 gm IV 6 hr 51 noampicillin 214m IV g 4hr 2 = no 3L€%

TR 5 %anuary

2004 WO 00/79466 PCT/US00/17405 ceftazidime 2 gm IV g 8 hr or cefipime 2 gm IV 8 hr 61 =
novancomvcin 1.5 -2 em IV a 12 hr 2 = yes 3=no+ 4 = yeschloramphenicol 1 m IV 6 hr 71 =no 2 =
yes 3=n04 =no 81 =no 2 =yes 3=yes 95 = yes to inputs 3-8add to output consider acyclovir

1
2
3

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31

required 3514. If the patient has been compliant with their medications and is clinically
responding 3512, the intensivist is prompted that no isolation is required 3516.

Alternatively, if the patient does not have known mTB 3502, the intensivist is
prompted to determine whether the patient has known mycobacterial disease other than
TB 3504. If this criteria is met, the intensivist is prompted to determine whether the
patient has new CXR (chest x ray) findings and symptoms (cough 2 weeks, fever, weight
loss) 3518. If the patient does not have new CXR findings and symptoms 3518, the
intensivist is prompted that no isolation is required 3520. If the patient does have new
CXR findings and symptoms 3518, the intensivist is prompted that isolation is required
3522.

If the patient does not have known mycobacterial disease other than TB 3504, the
intensivist is prompted to determine whether there is a new cavitary lesion on CXR 3506.
If this criteria is met, the intensivist is prompted that isolation is required 3524.

Alternatively, if there is no new cavitary lesion on CXR 3506, the intensivist is
prompted to determine whether there are pulmonary infiltrates or whether the patient is
HIV (human immunodeficiency virus) positive 3508. If this criteria is not met, the
intensivist is prompted that no isolation is required 3510. If this criteria is met, the
intensivist is prompted to determine whether the patient has new CXR findings and
symptoms (cough 2 weeks, fever, weight loss) and at high risk: 1) known mTB exposure;
2) homeless; 3) prisoner; 4) travel to area with multi-drug resistant TB 3526. If this
criteria is met, the intensivist is prompted that isolation is required 3528. Alternatively, if
this criteria is not met, the intensivist is prompted that no isolation is required 3530.

Pursuing the smear/culture branch of the decision support algorithm 3500, the
intensivist is prompted to determine whether the AFB (acid-fast bacilli) smear is positive
3532. If the AFB smear is not positive, the intensivist is prompted that: no isolation is
required; await culture results; if culture negative, no isolation required; if culture positive
and patient has mycobacterial disease other than TB (MOTT no isolation is required; if .the
culture is positive and the patient does not have MOTT consult ID 3534.

Alternatively, if the AFB smear is positive, the intensivist is prompted to determine
whether the patient has known mycobacterial disease other than TB 3536. If this criteria

is not met, the intensivist is prompted that isolation 1s required 3538. If this criteria is met,
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10 mg/kg IV 8h 1 2 In the Meningitis Input-Output Table, possible combinatigngahilgyfizecaputs are
3 listed. For the conditions manifested in the patient, different drugs and dosages will be 4 required.
The proper ¥8&HI&H6for each combination is listed in the output column of BGABIEN7ARer the
algorithm runs the comparison, the output is displayed on the computer 6 screen, prompting the
intensivist with the proper treatment 3712. 7 Referring to Figure 41, the ventilator weaning decision
support algorithm of the 8 present invention is illustrated. The ventilator weaning decision support
algorithm is ugedngie deterpnineieh ethisslan intd nsiviscdieARMitgpatecint danlR positive breathing
unassisted, a%l&@tﬂéﬁ?ﬂﬁﬁﬂ?f%}% Aventilpot, ﬁﬂﬁﬂeﬂ glefgrmination requires evaluation of the

. At 0

patient by 11 the intensivist over the course of several days. 12 To begin the decision process of
whethér to wean a pHifsAtmesrFiEHEIdo e SEPiE MepipgERdARRR BRI UbNduct daily
screening, prefigoaitiyhdftRopibeiionwenabO6: Oistdadnifione (hiehkirisn isGOAinghg staly sereen
prompts the intensivist Bdetermine whethier, 4. ine Patents BiEIalios grssterinan 200, the
patient’s positive e -éxplrlalﬁory press%re P %dﬁﬁé‘ﬁigf“?s ess tham or eqel'a ‘f'o}g, Whether cough
suctiorfing ha®mepely addsomediption A dosasra fastdhiniersiysistpromptsdresistraning e been

necessary, anghemel Heqiasidnfusionsred Phorfatives RuRssHRMUREHAERIeEkH g apants have been
necessary 3800. If all v]é)nditions 19 38052 are zimswelred ‘}%éth? intensivist is directed by the system
to repéat the RN ELAES BEHI0S PRETOIBARYS Kt AR TR EHHRTSHR PR &ily screen are
met 3802, thed2teriniansibethdsthe patiste ds Wl grerédomeadulitim naistésts aR Arththhbepaprandilims satisfied

the daily screen;dhe GAAYISLL I ABRGIEY SR vacatstoRuany 2004 MEhRQRASS .
PCT/US00/17405 1 conduct a rapid shallow breathing test 3804. To perform the test, the intensivist

is diretted 2 RFORFIJRPHIE (RotAbisd Pelattint fdtientirtioBeS SRRt ARG hbestircPrEsAP) less
than ae 3 equalidoruntie@bipesmv@ds]ihaiel haminiarbetitens imnaadhio ybler tkdoon Digressure 4

suppgif provided, 17, (PG RANGIL Eﬁm%ﬁgﬁsi%?ﬂ%@r\’ﬁ SAGTURLIE 19035 ﬁnéd%%%%f%@%% of S

breathing. Then the intensivist meas e ratio of"breaths per minute to tidal volume™ (f'VT). The
intensidist neXtRststEhtpRlarbette kAl sibfciHensitist fapromederdmyge vhdsrdhequal to 105
breathes per mitieichaSaeeritithenpaieni3 VO8] dsigreainttidacdesSpirathaamek suluie, the

Intensjyist Is ";(ﬁfmd?te{’s 8 ré%‘H5’%&%&”5%"%’?@'?‘57}&??%%&%%? fonowng morning 3808. 10 If
the patient's f ISpf(JESS than or equeﬁ ?O R réathes per minute, t?fle Intensivis
17 database according to the Table 5 below.
18 Table S: Meningitis Input-Output Table
Input Combinations Output
1 1=yes A) vancomycin
2=no 1.5-2gmivg12h
+
ceftazedine 2gm IV q 8 hr
or
cefapime 2gm 1V q 8 hr
2 1=yes B) vancomycin
2=no 1.5-2gmliIVq12h
+
aztreonam
05-2gmivVg6-8 hr
3 1=no ampicillin 2 gm 1V q 4h
2=no
3=no +
4 =yes ceftriaxone 2gm IV q12
cefotaxime 2gm IV q6h
4 1=no ceftriaxone 2 gm IV q 12 hr
2=no
3=no or
4=no cefotaxime 2gm IV q 6 hr
5 1=no ampicillin 2 gm 1V q 4 hr
2=no
3=yes +
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11 is next directed to perform a trial of spontaneous breathing. Here, the intensiéstaan Ztwer 12
insert a T-Piece in the patient's airway or reduce the patient's CPAP to less than or equal 13to 5
over the coM8UTHB hours. The intensivist is prompted to observe the patfédt i ¥eH8dically in
order to evaluate if the patient is breathing without assistance 3810. The 15 intensivist is prompted
to perform a periodic assessment by determining whether: the 16 patient's breathing characteristics
are greater than 35 breaths per minute for 5 minutes, or_17 SpO2 is less than 90%, or the patient's
Heart Rate (HR) is grater than 140, or HR&lexitime? ar8'Yrafhhthe baseline breathing rate py more
than 20%, or|the patient's SBP is outside 3&}&&2{ nge of Q0 to 180. If any of the conditigns are met,
the intensivistgs ditecgd Ry the 20 SYStEmuie, 3172 he conditions
are not met, the patien? isye81 further assessed. 22 In further assessment, the intensivist|is prompted

to dete_rmine whgther @Zé;;ggnti?pt 23 has g%argm%p‘la%ga Pr%a](pe rc.)nﬁaneously for two hotrs, keep a
clear airway,[gnddoeSTEH, 24 T1ave any|procedures sc = that would

require the patient to | 25 bes intubated 3814. If the patient meets all of these criteria 3814, the
intensivist is hotified Z}Zdr}gthe system that the patient may be extubated 3816. If the patient does
not meet onggr—27mare gf thecriterta 3814 the-intensivistis prompted-toperform-steps for
progressive 28 weaniig=3848. 29 Referrning to Figure 41A, the ventilator weaning decisign support
algorithm of the_30 p f3'$|cbf$§in\/pntinn is further illustrated The intensivist_at his ar her d|scretion
may 31 chooisg either T{8YE BrYGrELsi gm%ﬁﬁ%%rpressure support progressive weaning. In 32
order to perform T-pigce progressive weiirgik\e ydensivist is directed to repeat the trial 76 21
January 2004 WO 00/79466 PCT/US00/17405 1 of spontaneous breathing (as previously described
3810). The intensivist can either. insert 2 a T-piece in the patient's airway or reduce the patient's
CPAP fo less than of;neﬁtlfua efbu?lgs(?\l}g?tfﬁél ‘5‘5%@%6? f)v%%f%goﬁorrgp galrﬁstgﬁtsﬁ%iée ?smﬁ%srﬁlﬁ ed to
perforrd periotifteds$ios thnepnditioisthamptsitedtibthe phieent diftsteotdrogsmdidenagssriall 8820. 5 In order
to perfgrm pr%&&&?@d.suﬂ{é%oi%?%%ﬁﬁé\ﬁ?M&%@M%&H&%@§i‘i’é&h‘ﬁaﬁﬁ%%@tﬁﬁ%ﬁﬁﬁ%ﬁ_6@ observe N
whether the patient's pressure support (PSt)il?%atlng is. equal to eighteen 7 plus qr minus the positive
end-expiratory PPESurEp BE PEoRbR ins éﬁ@mgf?g’éha%&fgfd%?%vg@%%ﬁ??&’@‘ﬁﬁate the
pressuse valuesdenppdenptngabpithenpaiienits hepspeatantmate YRAR) between twenty and thirty.
Next, the intensivist js diracted iy hies sl hsvSiaMie Hesina SeibePalphl SIRERRHS ftdpport by 2-4

centimeters of water two times 11 per da_¥. Once the patient maintains pressure support for at least
two hotirs. theiRieHdiyegtion is illustrated. The ventilator weaning decision support algorithm is used

9 to determine whether an intensive care unit patient can return to breathing unassisted, and
10 discontinue use of a ventilator. Such a determination requires evaluation of the patient by
11 the intensivist over the course of several days.

12 To begin the decision process of whether to wean a patient from ventilator use, the
13 intensivist is prompted to conduct daily screening, preferably during the hours of 06:00

14 a.m. to 10:00 a.m 3800. The daily screen prompts the intensivist to determine whether:

15 the patients P/F ratio is greater than 200, the patient’s positive end-expiratory pressure

16 (PEEP) is less than or equal to 5, whether cough suctioning has been adequate and/or

17 spontaneous, infusions with vasopressors have been necessary, and continuous infusions
18 of sedatives or neuromuscular blocking agents have been necessary 3800. If all conditions
19 3802 are answered no, the intensivist is directed by the system to repeat the daily screen
20 3805 the following moming. If all the conditions of the daily screen are met 3802, the

21 mtensivist is prompted to perform additional tests.

22 If the patient has satisfied the daily screen, the intensivist is next directed to
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12 is prompted to further pursue extubating the patient 3822. 13 After eitherZl-Piacapyrdfiedsive
weaning 3820 or pressure support progressive 14 weaning 3822, the intensivist is next prompted to
perform a p¥Adi¢°4&&essment of the 15 patient. Here, the intensivist must'fetéRiE Whether
whether: the patient's breathing 16 characteristics are greater than 35 breaths per minute for 5
minutes, or Sp02 is less than 17 90%, or the patient's HR is grater than 140, or HR deviates from
the baseline breathing 18 rate by more than 20%, or the patient's SBP is outside the range of 90 to
180. Where thendgcpatipid shalbtw bregtbinthese380ie Ta, ieréomdhsieisithe mtomsiyistdstditenteinate _
weaning. If th, a&&%ttﬁé‘%Eﬁﬁﬁ%ﬁ@@ﬁé)&t%ﬁﬁ)ﬁﬂﬁﬁ&iﬁb@a‘ﬂ&%}%}’é%dl% pEPIBiRIstdHgher assess

the 21 patient's ability to breath spontaneously 3824. 22 In further assessment, the intensivist is
prompted to dEEHTe THtbeerasds JhareE noImemisahmasde oy YeRHAl YL RISl for two
hours, keep asolgartairovadedabdthiopsingt Pk hatientin gipeo oad nigmtsch edutedswiidyistiteerity-four

hours tha ol gy RSO Ie, 28 s Ithets) 383 he Al eI gl hese crieria

3814, the intensivist IS notifie y the system that the patient may be extubated 3828. If the
patient’does f§tVmedteitcarivst pesre sramatedite fetesmos Whsthsrcheratiens wir¥eitlsBy the system
to allow thﬁ p@i?iﬁéég?%ﬁeﬁlsfweaﬂﬁe}ﬁMﬁ&@MEISﬁh%@i&h& gt (o gelaadr mas sose Eur}pﬁrt the
atient achieve . The intensivist is prompted to resume progressjve weaning the followin
oy 3857, S0 TRRIEEHRE TG DRt P TS R o R e ot 31
illustrated. ThélleinsiwomingdR08:ompted to give the initial dose and determine 32 subsequent
dosagg each day 399ghe\Whrn:thentensyinhsletenings 6y baes ptadasaes ikanldhgkisianuary
2004 WO 00/79466,PCT/US00/17405 1 is first prompted tﬁéget%{%nin%the éatient's t%%?t INR

3902. if the pATBRYSEEFHEt MR IOTLAGIEL A SRYDBIS'S e i 1S 8¢ LB 80 e system
to make furthems@rtieeeirzatiohspatievarrite gyosaghic? e premiviSPisPdivdetetidnyotiegusystem to
determyne 4 whether dhe.palept isJadng. ﬂfﬂ&&@éﬁ@&ﬁf&%@@@@&%%@%%@? baseline INR

5 value 3906, and whether rapid anticoagulation is required 3908. Each answer is assigned 6 a
point VAlue, aREFIECEIRAIURS QARSI G PattR ionTe g evithgreanittnsi 8L, Tihe 7 system
refersito the ﬁﬁtmﬂi@ﬁ@!@&i@gﬂbdﬁiﬂbﬁgﬁfﬁﬁid@s&h&m&@@ pahhﬁﬂhﬂﬁd@sr_s_tsethan one, the
system refers Jg, e 3, b _@LAP&%%(Q?E%?%%E@; 2%9%%&@%3?&%8 (0SS IIHRAING

determination” 3902, if the patient's INR was | etween 10 1.5 and 2.0, the system refers to

the 5 MilligramnBad &Ry ReadtbdRpatisaiiglsriRatei (PR graterRan 440k wdisen 3.0 and
4.0, the systeforetacbicelht BR4MiligraRbpabdrelifdapnes, databpseies SBP NS text the

mtenswlst IS F}.I;%rén c}F gOtt% ?Q(Se rII‘ rzelltralydc>af>{hce)fconditions are met, the intensivist is directed by the

20 system to terminate ventilator weaning 3812. If the conditions are not met, the patient is
21 further assessed.

22 In further assessment, the intensivist is prompted to determine whether the patient
23 has been able to breathe spontaneously for two hours, keep a clear airway, and does not
24 have any procedures scheduled within twenty-four hours that would require the patient to
25 be intubated 3814. If the patient meets all of these criteria 3814, the intensivist is notified
26 by the system that the patient may be extubated 3816. If the patient does not meet one or
27 more of the criteria 3814, the intensivist is prompted to perform steps for progressive

28 weaning 3818.

29 Referring to Figure 41A, the ventilator weaning decision support algorithm of the
30 present invention is further illustrated.  The intensivist, at his or her discretion may

31 choose either T-piece progressive weaning or pressure support progressive weaning. In

32 order to perform T-piece progressive weaning, the intensivist is directed to repeat the trial
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13 treatment 3912 and the patient's INR 3914. Depending on whether the sgdtdambasyteedy 14
directed to the 5 milligram load target or the 10 milligram load target, a comparison is run 15 3916
according t&'Hh&%alt%ing tables. 16 17 is 19 20 21 5 mg Load Target INRGTEISH17405
Day<1.51.5-22-2.5>2.5 251.25-2.500 35-7.51.25 -2.50-1.250 10- (Check to 4see whether pt1.25
-2.50 - 1.250 has received vit K) 10 5(Check to see2.5-50-2.50-1.25 whether pt Has received vit K)
15 60btain2.5-51.25-2.50-1.25 hematology consultation. 78 21 January 2004 WO 00/79466 1 10
me Lodd TargetsiNmaBe0us orfabing SOprviasly Desytbed 8810 Phe mErgdspoap rither insert

105-7.52.5-5.Q0giec3 Hind pAtrrit A QR ay Sriedace Biophent (PR IesSERNIIRHIEN to 5

3 over the course of two hours. The intensivist is prompted to perform periodic assessment
4 of the patient by either a two hour or 30 minute trial 3820.
5 In order to perform pressure support progressive weaning, the intensivist is first
6 prompted to observe whether the patient’s pressure support (PS) rating is equal to eighteen
7 plus or minus the positive end-expiratory pressure (PEEP). Next, the intensivist is
8 directed by the system to regulate the pressure values in order to keep the patient’s
9 respiratory rate (RR) between twenty and thirty. Next, the intensivist is directed by the
10 system to decrease the patient’s pressure support by 2-4 centimeters of water two times
11 per day. Once the patient maintains pressure support for at least two hours, the intensivist
12 is prompted to further pursue extubating the patient 3822. '
13 After either T-Piece progressive weaning 3820 or pressure support progressive
14 weaning 3822, the intensivist is next prompted to perform a periodic assessment of the
15 patient. Here, the intensivist must determine whether whether: the patient’s breathing
16 characteristics are greater than 35 breaths per minute for 5 minutes, or SpO; is less than
17 90%, or the patient’s HR is grater than 140, or HR deviates from the baseline breathing
18 rate by more than 20%, or the patient’s SBP is outside the range of 90 to 180. Where the
19 patient meets any of these criteria, the intensivist is prompted to terminate weaning. If the
20 patient meets none of these criteria, the intensivist is prompted to further assess the
21 patient’s ability to breath spontaneously 3824.
22 In further assessment, the intensivist is prompted to determine whether the patient
23 has been able to breathe spontaneously for two hours, keep a clear airway, and does not
24 have any procedures scheduled within twenty-four hours that would require the patient to
25 be intubated 3826. If the patient meets all of these criteria 3814, the intensivist is notified
26 by the system that the patient may be extubated 3828. If the patient does not meet one or
27 more of the criteria 3826, the intensivist is directed by the system to allow the patient to
28 rest for at least twelve hours at A/C, the last level of pressure support the patient achieved
29 3830. The intensivist is prompted to resume progressive weaning the following day 3832.
30 Referring to Figure 42, the Warfarin Dosing Algorithm of the present invention is
31 illustrated. The intensivist is first prompted to give the initial dose and determine
32 subsequent dosage each day 3900. When the intensivist determines subsequent dosage, he
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4pt has received7.5 -12.55-105-7.52.5-5 vit K) 15 5(Check to seel0 - 12.5753-308 ;4hP360)2
whether pt has received vit K) 15-20 obtain 6hematology10 - 157.5-12.55-105-7.5 consultation. 2 3
The appropQ&%48¢4ye and instructions is displayed on the computer scre&§ TaUH& 144 ensivist
3918. 5 Referring to Figure 43, the heparin-induced thrombocytopenia (HIT) decision 6 support
algorithm of the present invention is illustrated. The intensivist is prompted to 7 observe whether
the patient's platelet count has dropped 50% or more over seventy-two 8 hours while being treated
with heparin, anfirstpatheted hy dstheniob the pstieatis 6sgef PRS2 .Olf debupiemtiv igigebBNBresent 4100.
If such A drop fagsnebaceyT s iR m&mw%'gra&}s!@&'ﬂ%%@&%mfﬁﬂh&be patient most

€ Pl

likely does not have HIT, but monitoring of 11t telet count should continue 4102. If the

patient’s platefStEBIRAtRaS TalerentIfotaetr Jbp dicnpixithid Airred Rvghsisusied to W&@RiAfne whether
the patient hasvhaber the ate@dnvithakidgdrpgy ithacefia fedihermibiratdagn 4 idbBemamNess of the
answer, the in Y/RSES rom t rmine if th lent.has been treated with heparin
in the pfreceed{:%%_%tg?y%’ a]%; ﬁ%&%ﬁ%ﬁﬁgﬁ@i@?&ﬁ;Egﬁ%tef%ﬁgé?\f?éﬁﬁé‘%%?fﬁsi ﬁsfﬁ%‘:eceeding
three nionths, 2Rent BRiAterrdVRS foia] dafde s atalagd dntheeipy Fplie Apeneriss thanmeHaecause of the
plateley 17 drogstthadiiersivist Ismlsgriortatedsto Mapiterialataiap count fRidMNariiqnesother 18
thronbqcytopepia-causing drugs, and tg cqnsider stopping heparin therapy if t latelet 19 count
drops lgg)elow 5 %epeﬁ?ecgdﬁﬁ%tgrﬁﬁ e e%lﬁ%dlg.ﬂ%a ff gépgr 8%@ t%t%sr%%oéigé%nﬁg‘%ﬁln in the last three
days 4204, the intendhtst imiti2l IR téeserprontioredP (3. dokefprtsin IRt vasrida]s bemsiood clotting

4110. i the patiend ¥ D@ lhd 3pany: 28R4 ML PURMER 65 Tk aQUITAD o1 RIMYSIBIERS Of

thrombosis, the intensivist is naotified by the system that the patient is likely 2 to have HIT.
Accordingly, tRE"FVehENTStS Brosldveesp Quldifide sriemesiamams somilissm Brdg

fadminlgtrationtaqetipmwm&mmm&mtamxhépanmgams prbmptedhte esietshesiafsd provided
Instrugyons b3ﬁ§3§n§¥§§§m gﬁ&rﬁ@tpgt@ﬂpgﬂﬁﬁtﬂbﬁq 'ﬂgm&ng on whether the system has been

14 directed to the 5 milligram load target or the 10 milligram load target, a comparison is run
15 3916 according to the following tables.
16
17 5 mg Load Target INR 1.5-2.0
Day <1.5 1.5-2 2-2.5 >2.5
2 5 1.25-25 0 0
3 5-7.5 125 -25 0-125 0
10~ (Check to
4 see whether pt 125 -25 0-1.25 0
has received vit
K)
10
5 (Check to see 25-5 0-25 0-125
whether pt
Has received vit
K)
15
6 Obtain 25-5 1.25-25 0-1.25
hematology

consultation.

18
19
20
21
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5 anticoagulation treatment with alternate drugs and methods 4112. 6 Wherg ithg, palignbeegs not
show signs of thrombosis 4110, the intensivist is 7 prompted to check for heparin resistance 4114.
Signs of heP&Pr@4fStance include 8 inability to hold aPTT though heparin 864854 E Been
increase. If the patient shows signs 9 of heparin resistance, the intensivist is prompted to consider
stopping heparin treatment 10 and to consider treating a patient still requiring anticoagulation
treatment with alternate 11 drugs and methods 4116. If the patient does not show signs of heparin
resistahce, the 12 intensivist is notifielf) imsthead, / Fargeth @-A&ient possibly has HIT. The
intensivist is 13 accordingly prompted to continue monitaring for thrombosis, consider infection ar
other 14 dru > openi-and-tolconsidd: StoppRY heﬁgﬁrp thetapy b platelet
15 count drops kelow 50,00Q per cybic migimgter 4118. k6, Yideo Yisitapigr 4 7 Referring tosFigure
44, a video Vjsitation|system according to an alternate 18 embodinent of the present invention is
illustrated. The videq visitation system allows 19 Remote Visitatior] Particgpants (RVPSs) at remote
terminals 4202, Z"(204, 4206 t parti(:ipatg'sz'd fn a video/aliliio conferenczlhgj Lession witd 3 Tocal
Visitation Pafticipant{§hh¥ Sk a|Z1 patient site 4240 under Supervision of a conferencing
workstation 4230. RV Rsséacldger2?2 but are not limited to, family members or other concerned
parties. LVP$ inélude,pbhhme%dn Dt Iirﬁi?e'&ztg, pa ients,SﬁL]Pses, coctor§I7f3mily mhemb&r&r othe
concerned parties. 24vMR¥KPs can see and converse with LVPs. RVPs can control the camera in a
patient's 25 oo /resiggpcéf’éeégé zpom, |eft, risght, and up.)]:bVPs can conyerse with RVVPs_ in a 2

3%
=

=. O)

patient's room/residegnggie %'7, ZenGan see'ndZdnverse with RVPs at theviddo/audio 27 Sonferend
workstation Ipcated |pcebdyiia threpdtient's room/regidence (e.g. the hospital 28 ward the patient
resides in). 29 RVPs|will%#fabipo to initiate orjoin avideo/audio conference from a remote 30

terminal 4209, 4204, 4%%@?@% interneffrittnet netwdrR¥210. Upon ah &tempt to enter31 the

video/audio conference 4220, the RVP will be authenticated 1o confirm identity and 32 SubSequent

remotevisitatio, rienss, S84 JATHARANNE VIR ANIPAPRLCHIO0LAR8 L The rationale

underlying the video visitation system is primarily the ity to 2 allow family members the capability
to "virtdally vidhteptast 3R%8family members when a 3 physical visit to a patient's location is not
possibke and/or desiralderingtie Fiditiid3/igit v fatith gidadebrofe asspbilify IHeRashspeak with

health gare profecs °r}?&%ﬁ?ﬁ%%@%&%&ﬂ?&&%‘oﬁ AR QLiskatef s uRigERMInout hayipa to be
physically located at the health ca
7 observe whether the patient’s platelet count has dropped 50% or more over seventy-two

ng

8 hours while being treated with heparin, and whether any other obvious causes of platelet
9 reduction might be present 4100. If such a drop has not occurred, the intensivist is
10 notified by the system that the patient most likely does not have HIT, but monitoring of
11 the platelet count should continue 4102. If the patient’s platelet count has drastically
12 dropped, the intensivist is prompted to determine whether the patient has been treated with
13 heparin for more than three days 4104. Regardless of the answer, the intensivist is next
14 prompted to determine if the patient has been treated with heparin in the preceeding three
15 months 4106. If the patient has not received heparin in the preceeding three months, the
16 intensivist is notified by the system that HIT is not likely to be the cause of the platelet
17 drop. The intensivist is also prompted to monitor platelet count for infection or other
18 thronbocytopenia-causing drugs, and to consider stopping heparin therapy if the platelet
19 count drops below 50,000 per cubic millimeter 4108.
20 If the patient has received heparin in the last three days 4104, the intensivist is
21 further prompted to look for signs of thrombosts, or blood clotting 4110. If the patient
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6 professional's location. 7 Results 8 The structure of the present invention and#aeffig@0phave
yielded striking results 9 in practice. In a research setting, deployment of certain rudimentary
aspects of O P& 10 the invention designed to experimentally test the HpBFo4¢H'd%%cribed and
developed in 11 detail above, yielded unprecedented improvements in clinical and economic
outcomes: 12 50% improvement in severity adjusted mortality, 40% improvement in clinical 13
complication rates, 30% improvement in ICU length of stay, and 30% improvement in 14 overall
ICU cost of caskovis figeystahrcanissisctioultedsieistotmonfiedtbyitg efsieiuthanric pikientlickitdigcare
locations 16 naﬁm%ﬂﬁhgwrdb\ggy,%%%ﬁsm %}%&?&&&' G5b DR R HRPh GG ARriations of

the 17 present_invention are possible without departing from the scope of the invention as 18
discloséd. Forf®RBARyIdrsRdminsaringietr et et syld seatsinhenititEres Eifiote 19 location to
ICU's, ather danisisivissipgles padgisthimsribaswy ey itds saadotyein iepaivigiail PRqiAag types of remote
monitoring of not only ICU's but other.types of hospital functions 21 well as industrial functions
where (S:ritical g)’(ti)cé)ﬂ?s(lgglr\lso Illr?rl?rér{]ﬁ_lg sﬂ%pﬁg%"b“{t%v%ﬁ% Ei?m{nfé"%d)?p“gilzs'e must be applied to ongoing
proces$es. In such cibew thepatient depstnetshatsiveldbrielpeiad138. diapitspeiyisdisnonitor
processes angismpreyideian@a rdizath RIgMEMIPNS. Mm&?m&@&m@m&?hmaﬂy .
dispersed locati and operations. 81 21 January 2004 1 We claim: 2 1. A system for, providing
continuous an%’%rr}ggctﬁ(\j/}g%fﬁﬁ I|£1lne°tl\l/§(1%r eﬁaélé’lt‘!tl:Osceyrl(’zeavgéeeel’\l/fggﬁ?%n‘%éﬁhi@e?ﬁ%%ét Isg'(?&'ﬁogf'?e&%mprising:
4 a plubality ofo§jberprapteiistipedishemieusiGiy s [Fanping le renndie stippisgispmianageetitealthcare
command centgy fotshanagiosf an!mﬁasfﬁn%@@ﬂ@éﬂ{ﬁh&)@mﬁ%mtmﬁﬂmg%@e network; 8

wherein said plurality of ICU's include means for transmitting voice and 9 data to said remote
commind cer{BieB g Retheds 41 Lnel hbR3fent BoshePherLHEEssd herAtRd EitARRG B center further
compriges at la&stsovise idrbiiftehbyvilst vyews thtinheqitiaeniesitdyecheOHIIUIEL Rikpatient care
management 3 suslem AdABIEA I REACHvG ARl pring anb Intervantion.forngl gl patients at
13 any of said plurality’of geographically dispersed1CU's 24 hours per day, seven 14 gays a week,
triggeréd by eHBEvibat parse dbherviApetisread fueusidsrstopping hersin beRpyvidhspBseinuous and
proactive expesinedvwpsioéiealdd,0a0eer cubic millimeter 4118.

16 Video Visitation

17 Referring to Figure 44, a video visitation system according to an alternate

18 embodiment of the present invention is illustrated. The video visitation system allows

19 Remote Visitation Participants (RVPs) at remote terminals 4202, 4204, 4206 to participate
20 in a video/audio conferencing session with a Local Visitation Participant(s) (LVPs) at a

21 patient site 4240 under supervision of a conferencing workstation 4230. RVPs include,

22 but are not limited to, family members or other concerned parties. LVPs include, but are
23 not limited to, patients, nurses, doctors, family members or other concerned parties.

24 RVPs can see and converse with LVPs. RVPs can control the camera in a patient's
25 room/residence (e.g. zoom, left, right, and up.) LVPs can converse with RVPs in a

26 patient's room/residence. LVPs can see and converse with RVPs at the video/audio

27 conferencing workstation located locally to the patient's room/residence (e.g. the hospital
28 ward the patient resides in).

29 RVPs will attempt to initiate or join a video/audio conference from a remote

30 terminal 4202, 4204, 4206 via an internet/intranet network 4210. Upon an attempt to enter
31 the video/audio conference 4220, the RVP will be authenticated to confirm identity and

32 subsequent remote visitation privileges.
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16 services from a remote location of claim 1 wherein said computerized patiedaoarsy 2004
management system further comprises a data server/data warehouse for storing and 18 analyzing
data from tAE}EH8tEcommand center. 19 3. The system for providing contftBUS@Ad* Froactive
expert network health care 20 services from a remote location of claim 1 wherein each of the
plurality of geographically 21 dispersed ICU's further comprises patient monitoring equipment
electronically connected 22 to the remote command center over the network. 23 4. The system for
providihg continuousthnthiivozictimdedyperthaotder kikiedion stem Asipsirvide shfrability tomote location
of claim 3 wheyiglg, m@%&%@,@mﬁwﬂw@%&%ﬂﬁé&w%ﬁ&%ﬁw%ﬁﬁ%&ﬂ@@é@ﬁa&'0”

electronically connected to said monitoring equipment” 26 and to the remdte command center over
the at [Bast orRMEEHTR Srarpatient slocation As mptBotsiblg auskitrissiblind b osEmeb dsibert network
health care 28isbevidesvirarapygbilotedaeatinn speatainthhwheraie oidssonpigrzaggpatient care
29 management. f omprises.a relational datahase storing, a. plurality of decision 30
supporrs'; algori h}ﬁ%%tr%p %Bé{awﬁgtfgrsg%ier%ﬁﬁlﬁ%oggggfﬁ t%%?é) tgsf)cgﬁgri?g%%sagéﬁaé(é)/an%fhcélrgny 31 of
the deéision sﬂrﬁ&?ﬂ%ﬁ&lﬂ‘im?% 6. The system for providing continuous and proactive expert
network healtireanes 33 services from a remote location of claim 5 wherein said decision support
algorithms 34 includﬁ%%rithmosf{ rtreatirtl ; 82t21 Januar f200 1 Ac gﬁo%hole stitis, Acute
Pancreatitis Algorithm. Acute Renal Falire-Diaghosias B K REN eV ESRt A MER LG4 Rent &
Treatnfent, Adrariagtipesulfigicasesrc sttt ieniel B ohsfatytdbopdivsivanainithorfithahresent

Aminaglycoside. RRsifis:as TRaranayis MRRIg g A Bp-AiPhatetcinB: Teeatment, Guidelines,

Analgesia, An%bioti Classification & Costs, 5 Antibiograms Algorithm, Antibjotic associated Colitis
Algorithm, ARTE!NA ?ﬁ%d’)}ﬂg?ﬂiﬁn%q?ﬁgﬁ%‘ém’@mYWﬁ%?%ﬁFd 4 MBS OVeRThifsior Strategies,
Asthma, Bleedflig impratientnBilosuistiyadjistédationsljti] dov.Gapaéaentryit iy cBiigdlyarrhythmias, Brain
Deathy, 8 Bropghfliaioh Hes, SoYSatlaiakaliantsy BonanesaoPnEsbhotasRGRIR, Guidelines, 9
Candiduria, Cardiogenic Shock, Cardiopulmonary Resuscitation Guideline, Catheter 10 Related
Septidémia, aX Pﬁ%“bféfé‘éfﬁent Strategies, Cervical Cord Injury, Congestive 11 Heart Failure,
COPDsExacerbatiom&sykreatiné rtettodBfladicationshridg aingunthd 2ulifficanthpaéiertsiend families,
Diabetic Ketogcidasis..Dialysis, Ridrectic Use, Dru hapges, with Renal Dysfunctijon,
Emerggncy Cﬂa%‘%?hgg%%fl@gl o@%raﬁ%ebﬁg)gtr%sé%%ﬁ??l AEI? rae% rﬁg%%elriﬁ%gaoflé iﬂgx&rophylaxis,
End ofLife D@EFSFEHhEVEMERS AR ArsaibTmEkogt depitinghBemb i/ sensiebihe iiersiiivaas Febrile
Neutrgpenia, fik¥dsédUikbRasHpté{aieRan envision different ratios of command center/remote

19 location to ICU’s, other decision support algorithms that would be used by intensivists,

20 other types of remote monitoring of not only ICU’s but other types of hospital functions as
21 well as industrial functions where critical expertise is in limited supply but where that

22 expertise must be applied to ongoing processes. In such cases a system such as that

23 described can be employed to monitor processes and to provide standardized interventions

24 across a number of geographically dispersed locations and operations.
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16 Guillain-Barre Syndrome, Heparin, Heparin-Induced Thrombocytopenia, Hepatic 17
Encephalopathy, Hepatic Failure, HIV + Patient Infections, Hypercalcemia DiagpasiaAgaa3©®004
Treatment, Hypercalcemia Insulin Treatment, Hyperkalemia : Etiology & Treatment, 19 Hypernatremia
: Etiology & Treatment, Hypertensive Crisis, Hypokalemia : Etiology & 20 Treatment, Hyponatremia :
Etiology & Tveapmgnt Hypothermia, Identification of 21 Cervical Cord Injury, Implantable
Cardio-defibrillator, Infra-Aortic Balloon Device, 22 Intracerebral Hemorrhage, Latex Allergy,
Magnegium!Administatien, foraayiting Rt e auterisHY sriowepas vtk dgalies®f Patients with

Ascites; Emcmmgi%@&Mggmgwﬂ%@enia Gravis, Myocardial Infarction, Myocardial
Infarction with left 25 bundle branch block Necrotlzin? Soft Tissue Infections, Neuromuscular

Blockerb, 26 NeurdrliselioEesagirnhisslyshenstied Ihids

3s, Non-Infectious Causes of Fever, Non- 27

Traumatic Coma, Nepipnagive Matas Ry entiatieny MutiicnabManagement i abstattcal

Complication, Oliguria, Open Fractures, Ophthalmic Infections, Organ 29 Procurement Guidelines, PA
Cathetédr GUieRRHEEA SPdRIRRRING: P antdatitis, 30 Penetrating Abdominal Injury, Penetrating
Chest Injury, PenicitligAdlsrgncResmanent 31 Pacemaker and Indications, Pneumonia Community
Acquired, Pneumonia Hospital 32 Acquired, Post-Op Bleeding, Post-Op Hypertension,Post-Op
Managé&ment of Abdomin%(ﬂ?e@wgmm}faha&é@ﬁgﬁﬂ%@e%m&ﬁnpé%&!@amgam&ﬁ%ﬂOpen

Heart, Bost-Op 34 Managemeshefcllnracelo i ost paMyaaasaialdsebgmia (Non-Cardiac
Arrhythmias 83 21 January 2004 1 after Cardiac Surgery), Post-Op Power Weaning, Pressure Ulcers,

Pulmotfary Embolism 2 BREGWESE P SranERTBBINS cauat e em e SoRlR, Sedation,

Seizure, 3 Status Epiapiicisy SiakeosubnAtadanoid ddaiparsagep Siuae niieaannt
TachyArrhythmia, Supra-Ventricular Tachycardia, Wide Complex QRS Tachycardia, 5 Therapeutic
Drug Midnitoring, THEHB KRS IRE PR YHBIDBLOF RS AR A PRI Prane iR 88l S Hhatic

Brain Injury, AssesgijeftadpaationoSedaiophiSantieiradd I Bels Biding-Saaye didazolam,
Short Term Sedatign Process, Sinusitis, SIRS, Spinal 8§ord Injury, Steroid Replacement Strategy,
Thyroil'Disease, IR FBESS hf"r%ﬁﬂﬁ%‘?@,a d ekt Bt ifkections, Treatment of
Airway ©bstructionphinkyawi fdiOpRoisInNE HUAGERL end gL\ POgTe hBleeditg Sthessd rophylaxis,
Vancomycin, Upper_ 11 Gl Bleedjng I\_Ioné\;la iceal, Upper Gl Bleeding Variceal, Use of Hematopoietic
Growth® 12 PGS FOBhEEBP RS KAHRY: ecr{i‘ﬂg’t PSSR B BRIV ER PR TR 6B osis 13

Diagnastic amnchdgeatnenistviamatiael kianpbresnglisseRianhiiaxiseNanisicsiatoddgArilythmia,
Warfarin, Warfarin Dosins, and Wound Healin n%trate ies. 15 7. The system for providing continuous

and prBactiVBEYHER TRANEHRHBS FMeiFecommand center.

19 3. The system for providing continuous and proactive expert network health care

20  services from a remote location of claim 1 wherein each of the plurality of geographically
21 dispersed ICU’s further comprises patient monitoring equipment electronically connected
22 to the remote command center over the network.

23 4. The system for providing continuous and proactive expert network health care

24 services from a remote location of claim 3 wherein each geographically dispersed ICU

25  further comprises a nurses’ station electronically connected to said monitoring equipment
26  and to the remote command center over the at least one network.

27 5. The system for providing continuous and proactive expert network health care

28  services from a remote location of claim 1 wherein said computerized patient care

29  management system further comprises a relational database storing a plurality of decision
30  support algorithms and means for prompting proactive care to patients based upon the any
31  of the decision support algorithms.

32 6. The system for providing continuous and proactive expert network health care

33 services from a remote location of claim 5 wherein said decision support algorithms

34 include algorithms for treating:
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16 services from a remote location of claim 1 wherein said computerized patient care 17 management
system further comprises order writing software means for providing 18 knowledgk-Fyédy 2004

recommendations and prescriptions for medication based upon the 19 clinical data. 20 8. The system
for providing continuous and proactive expert network health care 21 services from a remote location

of claim 1 whgsrin SECHeBRHEHZ e RRIRI GaIRt A2ANRRAGRMER S YSIRR FH[IH@-BQJ@%E%&S
knowledge-based vital sign/hemodynamic 23 algorithms that prompt early, proactive intervention. 24

9. The Systehiusr protidirdresitrrssssnadorosetvensxpaiene disikisenty cagdassnsaidices from a
remote jocaigRiefClpiprdsvibe eI MeAN AR INBIIBDVRIAE ANATRESIRAIUNNSRH eemprises

transmitting video. 27 10. A method for providing continuous and proactive expert critical care
compriding: 226 MBRMHEFIRE PherrEnFns Pridaligror ydgrapnicanyigiiperastfieaien Sol@imunicating

voice and datailsipraatieNeanioringeis: R AB i@ o X% RO, MRIFadRARAIheRIR
command center over a first network; 31 receiving and analyzing the information from the patient

monitofing M tHa%EREte ATPD s dihte r YRIHROR ST RISInG SEPRoRIGRENE intervening

from the rerpatRROMINRRE SGEARIAITNE PRIANtY afdRd BesrapRigadiansrseBitl Dagnitored 24
hours per day, seven days a week, with 84 21 January 2004 1 patient care, wherein the proactive

interverftionFFORTRRERIRTIIs SR teE Ritictts Ao bose esnlderst ot Kauddn S triggered by

evidence-basgfidataadoyrNJeadb86kcR thrdideunabhad, ReArQyiting cantisueyTandroactive expert
critical care of claim 104 wherein the method further comprises consulting one or more decision

supporfalg&fhRe SSRIGERELHoMPETEr RERIACRIRGMH & BriareRitrRs tor ety Bya apugpiiy e

CholeaqystitisjeAgUtgi iIda) craapibspAlgershivon e Uit Rerat, FereIRignRss, DogHe Renal
Failure-Mana%ﬁm nt & Treatment, Adrenal Insufficiency, Agitation and 8 Anxiety, Depression &

WithdrZwal NHHHEERASEE M 0emY Sha HARFHE A RIGIOARS Y2 15 5n B HEM-B e atment
Guidelip ez : @ﬁ?ig@ﬁﬁtmﬁéb@m%&&i&ﬁagm&géﬁ%t@armd\m@i@ mae%l@mﬁmmﬁﬁaiibiml@
associated Colitis Algarithm, ARDS: Hemodynamic 11 Management, ARDS: Steroid Use, ARDS:
Ventildtbr SE%&?S%;EQH%%@EHéB&‘i’ﬁgyi?‘ﬁaﬁéﬂt?%ﬁﬂ@d@ﬁ‘é‘éﬁnﬁa@&ﬂ%%?%ﬁlrﬁ‘i%&?dﬁ‘ac Injury,
BradyasrhytinraisoBiain Bathl, GisddrmeshedbateMNdsadpventiaioy, AatienkssBsenaascopy &

Thoracentesis Guidelines, 14 Candiduria, Cardiogenic Shock, Cardiopulmonary Resuscitation
Guioifie, AR 1 RS KPSt Sl?ﬁf&?’a’t%ﬁﬂ{&{'elfl %E&maﬂ%og}zﬁapee&l@syﬁé%ma| Cord Injury,

Congestive Encephalopathy, Hepatic Failure, HIV + Patient Infections, Hypercalcemia Diagnosis
18  and Treatment, Hypercalcemia Insulin Treatment, Hyperkalemia : Etiology & Treatment,
19  Hypernatremia : Etiology & Treatment, Hypertensive Crisis, Hypokalemia : Etiology &
20  Treatment, Hyponatremia : Etiology & Treatment, Hypothermia, Identification of
21 Cervical Cord Injury, Implantable Cardio-defibrillator, Intra-Aortic Balloon Device,
22 Intracerebral Hemorrhage, Latex Allergy, Magnesium Administration, Management of
23 Hypotension, Inotropes, Management of Patients with Ascites, Empiric Meningitis,
24 Meningitis,a Myasthenia Gravis, Myocardial Infarction, Myocardial Infarction with left
25  bundle branch block, Necrotizing Soft Tissue Infections, Neuromuscular Blockers,
26  Neuromuscular Complications of Critical Illness, Non-Infectious Causes of Fever, Non-
27 Traumatic Coma, Noninvasive Modes of Ventilation, Nutritional Management,
28  Obstetrical Complication, Oliguria, Open Fractures, Ophthalmic Infections, Organ
29  Procurement Guidelines, PA Catheter Guideline and Troubleshooting, Pancreatitis,
30  Penetrating Abdominal Injury, Penetrating Chest Injury, Penicillin Allergy, Permanent
31  Pacemaker and Indications, Pneumonia Community Acquired, Pneumonia Hospital
32 Acquired, Post-Op Bleeding, Post-Op Hypertension,Post-Op Management of Abdominal,
33 Post-Op Management of Carotid, Post-Op Management of Open Heart, Post-Op
34 Management of Thoracotomy, Post-Op Myocardial Ischemia (Non-Cardiac Arrhythmias
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16 Heart Failure, COPD Exacerbation & Treatment, CXR (Indications), Dealing witEllz a%ﬁfﬁyl% 4
patients and families, Diabetic Ketoacidosis, Dialysis, Diurectic Use, Drug 18 Changes wi ena
Dysfunction, Emergency Cardiac Pacing, Endocarditis Diagnosis and 19 Treatment, Endocarditis
Prophylaxis, End of Life Decisions, Endotracheal Tubes & 20 Tracheotomy, Ethical Guidelines, Febrile

Neutropenia ki fiais ResHACIPEIANG 2o (e b MiBsRiay e IRy e g drie Patih i eRarR B HsGed

Thrombocytopenia, Hepatic 22 Encephalopathy, Hepatic Failure, HIV + Patient Infections,
HypercalcemiagRiiindsidmananatrraatisenkrsaliperbaR e iUl Fieamse i) p i Bmia :

Etiology & ealeepleptftidy RRrorRéresis ARIDIQAY &ichieatment. duyppenensival&isis, Hypokalemia :
Etiology & 25 Treatment, Hyponatremia : Etiology & Treatment, Hypothermia, Identification of 26

Cervicat Cord IR HHIHAtaPIOTE Y BRbLGutEARRBY cHthia- ANIlE BIMPSTK SR Rebady sttiterebral

Hemorrhagehkaissuhdarsys Magnesiin fdoibstwaipenivanaasmenief 128 hipotaasignsibotropes,
Management of Patients with Ascites, Empiric Meningitis, 29 Meningitis, a Myasthenia Gravis,

Myocar@ial fArideliBes mytearatia Rt witsrsrsmenbahardaiahc R HlBRI NESREE ARG Soft Tissue
Infections, N9 WNGHICRIORKEES o RN SaMLS S ¥ de@tnicRi) SR Gshtticab IRISSSpinal

Non-Infectious Causes of Fever, Non- 32 Traumatic Coma, Noninvasive Modes of Ventilation,

Nutritiofal NEQFhGaHtntS EsorshR cataesinens s Bhtemon! tYRgItRIeRsEn FraRseisd TefpHARimic Infections,

Organ 34 Rraghamet GuidplineR fhcd attaiassuidelingcandf N aubigshnatindof @nkieatits, 85 21
January 2004 1 Penetrating Abdominal Injury, Penetrating Chest Injury, Penicillin Allergy, Permanent
2 Pacéthak&PERa i aikhE ﬁH%%&#PQ"éQh%HW& ﬁ%ﬁ{%ﬂé@ﬁi&ni‘éﬁqﬁ%ﬁaﬁ%ﬁﬁired,

Post-Qp BlagriigefnstNop-MynestensippeRosBRpdMignagernantiofedof HaRaIdRbiBRs Geivth
Management of Carotid, Post-Op Mgélac\;{%ment of Open Heart, 5 Post-Op Management of
he

Thora&&tonﬁﬁ%&-gw&a%‘?&ﬂ SRR B RGN FRSY e CBRATSC Surgery),

Post-Qp PopyeipMéeaning. Rressuir, Ulkakus/TRdmbeans Hmbahephiagnosisnitielimgnary Embolism
Treatment, R%ﬁ)’iratory Isolation, 8 Sedatign, Seizur§ Status Epjlepticus, Stroke, Sub-Arachnoid
Hemorrhagé TSRS SN fitaiar W&&%ﬂmﬁﬁﬁié‘fl SE?&I’@J%?H DBar4EREardia, Wide Complex

QRS 10 Taghycardibe ThsapritiadidmhManitaings Thdgretytopgiia ntivembeiyte dherapy, 11
Transfusion Guijdelines, Traumaté'%Brain IEJ; ry, Assessment.qof Sedation, Sedation, 12 Septic Shock,
Bolus Slidint ¥ K, BRI e s oot Sl dnBRBTBLNE PR Zed- PR C¥inal Cord Injury,

Steroid Replaaeipent:Ssaiegy ftyeoid Riseaserdéansplaptodintestianspiiadiag Transplant
Related Infections, Treatment of Airway Obstruction, 15 .Unkpown Poisoning, Unstable Angina, Upper
Gl Ble é%mggﬂyggesdgpr%) ﬁiﬂ%)?f‘sc?mmen%atlons ang prescriptions Por medication ggsed upon t%e

19 clinical data.

20 8. The system for providing continuous and proactive expert network health care

21 services from a remote location of claim 1 wherein said computerized patient care

22 management system further comprises knowledge-based vital sign/hemodynamic

23 algorithms that prompt early, proactive intervention.

24 O. The system for providing continuous and proactive expert network health care

25  services from a remote location of claim 1 wherein the means for transmitting voice and

26  data further comprises transmitting video.

27 10. A method for providing continuous and proactive expert critical care comprising:
28 monitoring patients in a plurality of geographically dispersed ICU’s;
29 communicating voice and data from patient monitoring to a single remote

30  intensivist managed healthcare command center over a first network;

31 receiving and analyzing the information from the patient monitoring at the remote
32 command center over the first network; and

33 proactively intervening from the remote command center at the plurality of

34 geographically dispersed ICU’s monitored 24 hours per day, seven days a week, with
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16 Vancomycin, Upper Gl Bleeding Non-Variceal, Upper Gl Bleeding Variceal, Use of 17
Hematopoietic Growth Factors, Ventilator Weaning, Ventilator Weaning Protocol, 28 Yaneus 2004
Thrombosis Diagnostic and Treatment, Venous Thromboembolism Prophylaxis, 19 Ventricular
Arrhythmia, Warfarin, Warfarin Dosing, and Wound Healing Strategies. 20 12. The method for

providing copfiRHPLS ANFhRFORGIES, FOREK CHliGR AR HdAim Fdndt fWihaaCPRANSING aidata server/
data warehouse storing and analyzing patient data from 22 the command center and providing

analysig of FE&¥IRNBRIEBSBERONATRERISA i iIRE IS dnsridrrredirase datardriveibipsdhist for providing

continugus and proaetiveRIRes: phbicRli cAQ AR AIANY A FRILINCEGRM RSN cAMPTWMEANG video
from patient monitoring to a single remote 26 command center over a first network. 27 14. A system

for providing"EeFRiA YR R eHabREAREH AP RABEH A X AR O deskyigr suPpY LA aFE ) patient

monitoring fagilities Pashiadrpteshiasaalent pipveialagicsl #aiand0 from one or more patients 24 hours
per day, seven da}/s a week; 31 a central datastore adapted to receive the collected physiological data

and to 32 r&GRivEIHRIChPERSHR ABBFRBRTaaE T e ig e AcH s RFRAb R UFsridieepetients; 33 a

healthcare comRRE LeiRicONAREERHh A AT @t D IN@EIhAPIRalRAERS Montarbitkhircilities via the
at least one network and to an intervention workstation via the 86 21 January 2004 1 at least one

networls, wheP&iBh P FRERAT6h WAL Lo astyresidesRasingerad L Asrnebiie MeRUSF %ith a

patterngulegeAgiPREORAACET A dRet enifaé Baiasiorg @ adapbestitoCh axaentisdnstiusions to: 4
access the collected physiological data in real time relating to each of the 5 one or more patients; 6

accessthe CHIHOX HAMS-ALENEG < aREOAR R @ SREYF ToPE e rE s SRS H pRRdYRE B ata

indicative of\¢lindgahthangrRDEesahddl theeORRIIROr VearRpaiiSiise Ay Admine Byasdiszpattern of data
indicative of clinical change is found, 10 proactively issuing an alert tg the healthcare command

center!21 150eRE BleadireridsctipninBium Hattiznduraadrmhravisicidcarhsile 12

comprige paierihalitada Indicative ofedinieal GedeBasatiancdgyl&. THieasyateds ofstriindd, wherein
the alert comprises a patient intervention protocol 14 and order. 15 17. Th‘? fystem of claim 14,
whereild pat%ﬁﬁ %r&aatgq NESNS %iggr@ﬂg}}agonary Resuscitation Guideline, Catheter

15  Related Septicemia, a Catheter Replacement Strategies, Cervical Cord Injury, Congestive
16  Heart Failure, COPD Exacerbation & Treatment, CXR (Indications), Dealing with

17 Difficult patients and families, Diabetic Ketoacidosis, Dialysis, Diurectic Use, Drug

18  Changes with Renal Dysfunction, Emergency Cardiac Pacing, Endocarditis Diagnosis and
19  Treatment, Endocarditis Prophylaxis, End of Life Decisions, Endotracheal Tubes &

20  Tracheotomy, Ethical Guidelines, Febrile Neutropenia, FUO, Fluid Resuscitation,

21 Guillain-Barre Syndrome, Heparin, Heparin-Induced Thrombocytopenia, Hepatic

22 Encephalopathy, Hepatic Failure, HIV + Patient Infections, Hypercalcemia Diagnosis

23 and Treatment, Hypercalcemia Insulin Treatment, Hyperkalemia : Etiology & Treatment,
24  Hypernatremia : Etiology & Treatment, Hypertensive Crisis, Hypokalemia : Etiology &
25  Treatment, Hyponatremia : Etiology & Treatment, Hypothermia, Identification of

26  Cervical Cord Injury, Implantable Cardio-defibrillator, Intra-Aortic Balloon Device,

27  Intracerebral Hemorrhage, Latex Allergy, Magnesium Administration, Management of

28  Hypotension, Inotropes, Management of Patients with Ascites, Empiric Meningitis,

29  Meningitis, a Myasthenia Gravis, Myocardial Infarction, Myocardial Infarction with left
30  bundle branch block, Necrotizing Soft Tissue Infections, Neuromuscular Blockers,

31 Neuromuscular Complications of Critical Illness, Non-Infectious Causes of Fever, Non-
32 Traumatic Coma, Noninvasive Modes of Ventilation, Nutritional Management,

33 Obstetrical Complication, Oliguria, Open Fractures, Ophthalmic Infections, Organ

34 Procurement Guidelines, PA Catheter Guideline and Troubleshooting, Pancreatitis,
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16 comprise patterns of data indicative of clinical improvement. 17 18. The system of claim 17,

wherein the alert comprises a patient release protocol and 18 order. 19 19. The ystndgia0044,
wherein the instructions to search for patterns of data 20 indicative of clinical change of each of the
one or more patients comprise: 21 rules directed to each of the one or more patients for relating the

collected 22pphysiRiRg KBl aIRCIRIGR), NformakieR, (aROr Aty datanandidiaueasficipfaination; and 23
logic to revise the rules for a particular patient in the event the diagnostic 24 information relating the
particular p&isrtakehyutnEcotontPageBm s coammun tivheqsiretheP Reameeirdleshiitland center is

remote fromaat AR (e A% QIEHIB IR R ,rqiuyt@pﬁf}@é}mmmr'm@smﬂiﬂ@ﬁaa%%&éﬂﬁ&e system of claim
14, wherein the healthcare command center is adapted to 28 receive the collected physiological data

in real-time /%'991inghe ROHEIA Wogparient WhEARdadlo Bt AR NIALRP P RL RPRB g facilities

30 comprisgg RatigNaABERKRNAHINENbIRY, eR6H-OI NG yRRE 8 M BRAH NS esifling at 31 that
patient monitoring facility, 32 23. The system of claim 14, wherein the intervention workstation is

further BonnetiadhaayafiefCardiacsPrrsenbont (L asEs s aippoR FsfEdAGie adapted to: 34

receivefronpii@dnteMVERMBONMOTKSEBHIRN aPuNAUiyY-AE iRba e difiomeiRh ® iRy EbdasHary 2004
1 one or more patients, wherein the inquiry initiates a sessjon; 2 send a diagnostic query to the

interverition WA BHEBatiR s RS dBitdtiont ok te BV RS NGIE Fes0uhagsh whRktation a
response tovtbe:diagiopitth ey hita 4 higred/RAte raspansedien) thadetesrepuerrgrkstation,

selectively determine 5 whether tg conclude the session or to send another diagnostic query to the

interveiftion | ARG A o sHENa P e MRt ndbrombRcyioetiae hiiorbalis I RpH@%in the

decisian supp@kisfulesnenginglicemnpTsameiie 18 ah MyieydacisimuppoRAlgRithisdidh. The system
of claim 24, wherein the ane or mare decision support alﬁ?%rithms are 10 selected from the list

consislihg ot Yo RMAS roiosRrlnecaselidiidetobigty Shest hAdthed Lr8HdS s ARYSHm, Acute
Renal RailusIiNagposis CdediajRena ealldrRIMasagemsiatddy& Thoaimentelsdenaldgsufficiency,

pgtaton and ety Coplesoon & WIRIl 1 AmnsuNeosti Do and TIEAPEUC v
AntibiagramsridgaritPaisdh i tihistislassesiaiet fpeliiis Aretthsrs RIS o pigmaynamic
Manaq%mer\l}érﬁgr?l}%in, Upper GI Bleeding Non-Variceal, Upper GI Bleeding Variceal , Use of

17 Hematopoietic Growth Factors, Ventilator Weaning, Ventilator Weaning Protocol,

18 Venous Thrombosis Diagnostic and Treatment, Venous Thromboembolism Prophylaxis,

19 Ventricular Arrhythmia, Warfarin, Warfarin Dosing, and Wound Healing Strategies.

20 12. The method for providing continuous and proactive expert critical care of claim 10

21 further comprising a data server/ data warehouse storing and analyzing patient data from

22 the command center and providing analysis of results over a second network to the

23 command center.

24 13. The method for providing continuous and proactive expert critical care of claim 10

25  further comprising communicating video from patient monitoring to a single remote

26  command center over a first network.

27 14, A system for providing continuous and proactive expert network health care

28  services:

29 a plurality patient monitoring facilities each adapted to collect physiological data

30  from one or more patients 24 hours per day, seven days a week;

31 a central datastore adapted to receive the collected physiological data and to

32 receive clinical data and laboratory data relating to each of the one or more patients;

33 a healthcare command center connected to each of the plurality of patient

34  monitoring facilities via the at least one network and to an intervention workstation via the

86



16 Steroid Use, ARDS: Ventilator Strategies, Asthma, Bleeding Patient, Bloodstream 17 Infections,
Blunt Cardiac Injury, Bradyarrhythmias, Brain Death, Bronchodilator Use in 18 \Zdniitatoaiya2i@dds,
Bronchoscopy & Thoracentesis Guidelines, Candiduria, Cardiogenic 19 Shock, Cardiopulmonary
Resuscitation Guideline, Catheter Related Septicemia, a Catheter 20 Replacement Strategies,

Cervicaj Cogd|liiryn GRAGSHIVR HIRIA thaiigy SidbPwoHE ¥R BatRM & e QUMEMb S XBst

(Indications), Dealing with Difficult patients and 22 families, Diabetic Ketoacidosis, Dialysis, Diurectic
Use, DRug (ﬂﬁaﬁﬁ%‘%ﬂﬁﬁ/]ﬂéﬁaﬁtw&%@%,%Hﬁ@fﬁ%k‘%&%?&%@b’e?&ﬁ%@%%‘ééé?ﬂéé fSiagnosis
and Treatmeptcwd EREQEE6HILIg Prophylaxis, End of Life Decisions, Endotracheal Tubes &
Tracheotomy, 25 Ethical Guidelines, Febrile Neutropenia, FUO, Fluid Resuscitation, Guillain-Barre 26
Syndrothe, Heparin, Hepafitfindifcerl strdrrbytiplogicatdatien el Ee riaiggdemsach piipatic
FailuresHIV + Patigid bifgfiepatitinpercalcemia Diagnosis and Treatment, 28 Hypercalcemia Insulin
Treatment, Hyperkalemia : Etiology & Treatment, Hypernatremia : 29 Etiology & Treatment,

Hyperténsive Crisis, HypdkSfehifE chpistglre rlatifiaimeash ¢iypenaserieiatsieys:& Treatment,

Hypothermia, Identificatio gtk aivisaidaardsr dddnidtatiop inkie.CarsigedsfiihaiotmdimR-Aortic
Balloon Device, Intracerebral 32 Hemorrhage, Latex Allergy, Magnesium Administration, Management

of Hypdtension, 38TIAKIOPELNfaAlement of Patients with Ascites, Empiric Meningitis, Meningitis,a

34 Myasthenia Gravis, Myp gy diaindarstian, dueeardiriatnfaistiomwihdeth hndieupeanch 88 21
January 2004 1 block, Necrotizing Soft Tissue Infections, Neuromuscular Blockers, Neuromuscular 2

Compli€ations of AHARSHYRhESSURIS et LT RaLbsasF EeMeRaRb e umatic Coma, 3

Noninvasive §lodesief syenrtilasinaivtrtiontdapage mestdspsigteon CamopficatioRadkOliguria, Open
Fractures, Ophthalmic Infections, Oé]r?%fm Procurement Guidelines, PA 5 Catheter Guideline and
TroublEshoSARE T Ba ARSI BUAdEEHYABLSIMAl A5SHPT 8 1Bnetrating Chest Injury, Penicillin

AllergyizPerpganent Ragasieaker aafndicationss theineumaniziteompadeity ifeauireibniswania
Hospital Acquired, Post-Op Bleeding, 8 Post-Op Hypertension, Post-Op Management of Abdominal,
Post-dﬁ M ﬂ?ént of 9 Carotid, Post-Op Management of Open Heart, Post-Op Management of
Thoragetomyz.10 Pastwaddyecakdialilschasan(ploreandiaafitdiimiosrafial@asiiagsSurgery),
Post-Op 11 Power Weaning, Pressure U|cers, Pulmgnary Embolism Diagnosis, Pulmonary 12
Emboliém ﬁ%@pﬁéﬁm&sg&&tfsr%g&%w§éaam9ﬁ, EUIYETSRatus Epilepticus, 13 Stroke,

Sub-Arachnid. HenmrehggenSefrRiMertricliae hatbywrhyshipiae Swpeareddrdenttipudaschaghycardia,
Wide Complex QRS Tachycardia, Therapeutic Drug 15 Monitoring, Thrombocytopenia, Thrombolytic
Therap§, Tréiffusion Guidelines,

19 19. The system of claim 14, wherein the instructions to search for patterns of data

20 indicative of clinical change of each of the one or more patients comprise:

21 rules directed to each of the one or more patients for relating the collected

22 physiological data, clinical information, laboratory data and diagnostic information; and
23 logic to revise the rules for a particular patient in the event the diagnostic

24 information relating the particular patient changes.

25 20. The system of claim 14, wherein the healthcare command center is remote from at
26  least one of the plurality of patient monitoring facilities.

27 21. The system of claim 14, wherein the healthcare command center is adapted to

28  receive the collected physiological data in real-time.

29 22 The system of claim 14, wherein each of the plurality patient monitoring facilities
30  comprises patient monitoring equipment for each of the one or more patients residing at
31  that patient monitoring facility.

32 23. The system of claim 14, wherein the intervention workstation is further connected
33 via the at least one network to a decision support rules engine adapted to:

34 receive from the intervention workstation an inquiry as to a condition of one of the
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16 Traumatic Brain Injury, Assessment of Sedation, Sedation, Septic Shock, Bolus Sliding 17 Scale
Midazolam, Short Term Sedation Process, Sinusitis, SIRS, Spinal Cord Injury, 18 S2&rdahuary 2004
Replacement Strategy, Thyroid Disease, Transplant Infection Prophylaxis, 19 Transplant Related
Infections, Treatment of Airway Obstruction, Unknown Poisoning, 20 Unstable Angina, Upper Gl

Bleeding Stiess,Pranyaisty INcosy eid. ilRRES &idileBlegdinghNon-Variceal, Upper Gl Bleeding
Variceal, Use of Hematopoietic Growth 22 Factors, Ventilator Weaning, Ventilator Weaning Protocol,

Venous ThrombosiBsHagRoic Bisd trehfist voILY okttt Brbalika P Hap RO entricular
24 Arrhythmia, Wayatine \WaraniniResingsiand YMauebhigaliga SikategiediAa&bic tiersyairm of claim

14 wherein the central datastore is further adapted to: 26 receive from the intervention workstation a
propos4l to prescritfSFASHiEARIETRORSS Fromehs IHETSRAIGP WEFkSH iRt S ot Yehdleieaingquest for

one or MOoreypkatREbsctRlatiiag ttha sarassddneditationdRboAR g9 RrdRssierBRiene or more
protocols. 30 27. The system of claim 26 wherein the central datastore is further adapted to: 31

receivethe PEKREBPRAROAR U AU BREESRVISEand 32 provide diagnostic recommendations based

on the elinica} datartReyasitsfiing 233 WRean Mere-RIatcalppanthAdiagnasiioiipias S489 21
January 2004 1 28. A method for Erovidjng continuous and proactive expert critical care comprising: 2

collectifig pRySORSHIESIStRRSY 8%1thRYe patients 24 hours per day, seven 3 days a week; 4

receiving phpssiologigakdatarnrealitime colleripdiosmcach ebtbe- At auppeie akpatiesré receiving
stored clinical data and laboratory data relating to each of the one or 7 more patients; 8 searching for

patterrtd of SEEFIFCam/ RO RRusItg e eosithnsmEaHBG A @ Mt passahelsty st {5 Hcthe event

a pattenn of plaia-dadicanyeoaticinisahehregs afRkedipsaasilyelyuttRissalingiRlcaMHAhake@8ntl he
method for providing continuous and E/é)lr,oactive expert critical care of claim 28, 13 wherein searching

for pattérns Gf JEIHTBIcAMYE 3t DINELT SRRSO PERAYE tHEXKHY LeRIERI S AMURL B8thprises
searching foxpaitelpssidatpindicaliveretginicalMetarieration Ahpddtcthentpeihestiamproviding

Continlilg us %rlllcljdg i%%g,t ix%a é(gs?gf %rliltgﬁ)%ggr&ggsg 1%2{}02119& Costs, Antibiograms Algorithm,
15  Antibiotic associated Colitis Algorithm, ARDS: Hemodynamic Management, ARDS:
16  Steroid Use, ARDS: Ventilator Strategies, Asthma, Bleeding Patient, Bloodstream
17 Infections, Blunt Cardiac Injury, Bradyarrhythmias, Brain Death, Bronchodilator Use in
18 Ventilator Patients, Bronchoscopy & Thoracentesis Guidelines, Candiduria, Cardiogenic
19 Shock, CardioPulmonary Resuscitation Guideline, Catheter Related Septicemia, a Catheter
20  Replacement Strategies, Cervical Cord Injury, Congestive Heart Failure, COPD
21 Exacerbation & Treatment, CXR (Indications), Dealing with Difficult patients and
22 families, Diabetic Ketoacidosis, Dialysis, Diurectic Use, Drug Changes with Renal
23 Dysfunction, Emergency Cardiac Pacing, Endocarditis Diagnosis and Treatment,
24 Endocarditis Prophylaxis, End of Life Decisions, Endotracheal Tubes & Tracheotomy,
25  Ethical Guidelines, Febrile Neutropenia, FUO, Fluid Resuscitation, Guillain-Barre
26 Syndrome, Heparin, Heparin-Induced Thrombocytopenia, Hepatic Encephalopathy,
27 Hepatic Failure, HIV + Patient Infections, Hypercalcemia Diagnosis and Treatment,
28  Hypercalcemia Insulin Treatment, Hyperkalemia : Etiology & Treatment, Hypernatremia :
29  Etiology & Treatment, Hypertensive Crisis, Hypokalemia : Etiology & Treatment,
30  Hyponatremia : Etiology & Treatment, Hypothermia, Identification of Cervical Cord
31 Injury, Implantable Cardio-defibrillator, Intra-Aortic Balloon Device, Intracerebral
32 Hemorrhage, Latex Allergy, Magnesium Administration, Management of Hypotension,
33 Inotropes, Management of Patients with Ascites, Empiric Meningitis, Meningitis,a

34 Myasthenia Gravis, Myocardial Infarction, Myocardial Infarction with left bundle branch
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16 wherein issuing alert an comprises issuing a patient intervention protocol and order. 17 31. The
method for providing continuous and proactive expert critical care of claim 28, 182ithémeimesg2@bég
for patterns of data indicative of clinical change of each of the one or 19 more patients comprises
searching for patterns of data indicative of clinical improvement. 20 32. The method for providing

continupus BRYIRIRCHYEANP SO TiGaLaAIBRALARIN Gtortds WINAT B (RSHINABIREHARGATIPIISES
issuing a patient release protocol and order. 22 33. The method for providing continuous and proactive

expert GriticaPEAESFERNAf 28itioal NinsrsinNenleffst ot barrsh el drysta ickierstienat-change
of each;of the Bigvasicd MGUEsRATEEN S I6ABMNIREE EshAPMIYRgHMIGS, dactad:to esatppédhs.one or

more patients relating the collected 26 hési.ologfical data, clinical information, laboratory data and

diagnosic itEawY P%Er@wgép@%% IecignsnergneLreryarnEGiaidsinent fthe event the
diagnostic 28dniRitalies iRlalaI HieHIAKEHHRL PHIRCEGRRRIPEn eRa8he M BRI O REQVIding
continuous and proactive expert critical care comprising: 30 collecting physiological data from one or

more pAtierktSFAHRFLPET dairEedinicindylerse BRimafat SlsREIdtie pahirdlicrligatore the
physiolggicadatadniseatimensslactadHomPnddnesh PldiisaneQunAremratiesysadiainical data and
laboratory data relating to relating to 34 each of the one or more EatientS' 90 21 January 2004 1

receivirly at2PHeARHYBRTIRAHAMSortr MRdMnagomsaial Abdemirak-Ratk DBiMeRageednPBach of the

one or more_pasieNtPodtsOBNhins:theaefabertaskere FosPeams daln nduaiveoeskinical change
of 4 each of the one or more patients, and 5 in the event a pattern of data indicative of clinical change

is found, préQctiGaNME Geaiy SAbamit (Vs Heditcars ¥ B Al Centediar SHISERY mRoHRor

providing canfineiowz afifleprpactive: @Xeert, CHtinabaare Rhelikm3Bia SnodigrainlsRakaRing for patterns of
data indicative of clinical change of each of the one or 9 more patients comprises searching for

patterrd of GRRRTHIR TR DEEInRRSTRIENNRLSBHOL0SSE 2 MEHRBE fofProviaiE Eottinuous and
proactive expeskeriieal sasenabrlamnairhidewRaEinvesting lalerh ey aemprises isSupag a patient
intervention_protocol and order. 12 37, The method forefrovidin ,con:hnuous and proactive expert

critical'8are LPURFNAA! a4y G RN ds CAMB S PR HDSFUTIA il eaRGEs Rif%cal change of each
of the pne avibdifarg pPakesisHeoPIRsEes SEaiGhingyios Paterms dfidaiauisicativephalinical _
PO nimatic B T iy Asecormmant of Sodhtron Ko RrogStve ShaReT SURca fare,of claim

17 Scale Midazolam, Short Term Sedation Process, Sinusitis, SIRS, Spinal Cord Injury,

18  Steroid Replacement Strategy, Thyroid Disease, Transplant Infection Prophylaxis,

19  Transplant Related Infections, Treatment of Airway Obstruction, Unknown Poisoning,

20 Unstable Angina, Upper GI Bleeding Stress Prophylaxis, Vancomycin, Upper GI

21 Bleeding Non-Variceal, Upper GI Bleeding Variceal , Use of Hematopoietic Growth

22 Factors, Ventilator Weaning, Ventilator Weaning Protocol, Venous Thrombosis

23 Diagnostic and Treatment, Venous Thromboembolism Prophylaxis, Ventricular

24 Arrhythmia, Warfarin, Warfarin Dosing, and Wound Healing Strategies.

25 26. The system of claim 14 wherein the central datastore is further adapted to:

26 receive from the intervention workstation a proposal to prescribe medication for

27  one of the one or more patients;

28 generate a request for one or more protocols relating to the proposed medication; and

29 issue orders for the one or more protocols.

30 27.  The system of claim 26 wherein the central datastore is further adapted to:

31 receive the results of the one or more protocols; and

32 provide diagnostic recommendations based on the clinical data, the results of the

33 one or more protocols, and a diagnostic library.

34
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16 wherein issuing alert an comprises issuing a patient release protocol and order. 17 39. The method
for providing continuous and proactive expert critical care of claim 34, 18 wherein seargaings8y 2004
patterns of data indicative of clinical change of each of the one or 19 more patients comprises: 20
applying rules directed to each of the one or more patients relating the collected 21 physiological data,

clinical {nforpgationalaheratPryr AN ASenaRiis Inferraion 3R 2 ARy g esisjAsigyise the
rules for a particular ‘patient in the event the diagnostic 23 information relating the particular patient
change’. 24 40. TRe!lsEIAB @5 IplositRh LT BUS A PFORAEIRISXDBIVE BIsE Baree¥Ftlaim 34, 25
the method agygwgmmprising displaying the collected physiological data in real-time to 26 on an
intervention workstation. 27 41. A method for. providing continuous and proactive expert critical care
compriding: 28 recessingoRY SRR KBRS AR aderddts APEEERIBH 29 support
rules engingasctisa condition of one of the one or more patients, wherein the 30 inquiry initiates a
session; 31 sending a diagnostic query from the decision support rules engine to the 32 intervention

workstdtion probativecofiffestBRditiHC AT A ansdlePRBIThdaREHA NG Grstketalie 02 sponse

directed to thedgrisians; 34 support engine to the diagnostic query; and 91 21 January 2004 1 based
on the response from the intervention workstation, the decision support rules 2 engine selectively

determfhing wheth¥Pf6iBRERIREHRE S Q<A Bidisadihriiniral shanlsirel 0EH) 46 intervention
workstationabet pataiha funther response. 4 42. The method for providing continuous and proactive

expert critical care of claim 41, 5 wherein sending a diagnostic query from the decision support rules
engine'fo the 6 intdMVBRESANNBRAISELRE Jrsh RAISG el clmiibrheprsdridewns: BSiNG %ne or more

decisian supparh@lgesidims to the diagnostic query; 8 based on the output of the one or more decision

support algarithms, generating.a 9 diagnostic query; and 10 sending the diagnostic query tq the
intervelftionWorkstatfoRet ﬂ%?&ﬂewgﬂ%o%%maﬂmmmﬁcﬁm{harm%%la%% %%@a%ﬁicm care

of claim 42, whérainecir ihe; 9vepatt i © Oeaisiani sapRost algatithensmesalgaied frerpnderlist
I é%tsti,tis,, Acute Pancreatitis Algorithm, Acute

consisting 13 of algorithms for, treating, Acalculous Cho
14 Rendl FANGFERS %%?&K&?Fesﬁ?éﬁ‘&%iﬁa@%gﬁé&e BripgPfas A SRS P8 U ficiency,

Agitation amgbAnxigtys BepebsiepréWiittdsanalubisinappeasite BgeiNgritical care of claim 29,
16  wherein issuing alert an comprises issuing a patient intervention protocol and order.
17 31. The method for providing continuous and proactive expert critical care of claim 28,
18  wherein searching for patterns of data indicative of clinical change of each of the one or
19  more patients comprises searching for patterns of data indicative of clinical improvement.
20 32. The method for providing continuous and proactive expert critical care of claim 31,
21 wherein issuing alert an comprises issuing a patient release protocol and order.
22 33, The method for providing continuous and proactive expert critical care of claim 28,
23 wherein searching for patterns of data indicative of clinical change of each of the one or
24 more patients comprises:
25 applying rules directed to each of the one or more patients relating the collected
26  physiological data, clinical information, laboratory data and diagnostic information; and
27 applying logic to revise the rules for a particular patient in the event the diagnostic
28  information relating the particular patient changes.
29  34. A method for providing continuous and proactive expert critical care comprising:
30 collecting physiological data from one or more patients 24 hours per day, seven
31  days a week;
32 receiving at a central datastore the physiological data in real-time collected from
33 each of the one or more patients and clinical data and laboratory data relating to relating to

34 each of the one or more patients;
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16 and Therapeutic Monitoring, an Amphotericin-B Treatment Guidelines, Analgesia, 17 Antibiotic
Classification & Costs, Antibiograms Algorithm, Antibiotic associated Colitis 18 Algarkianuagy2904
Hemodynamic Management, ARDS: Steroid Use, ARDS: Ventilator 19 Strategies, Asthma, Bleeding
Patient, Bloodstream Infections, Blunt Cardiac Injury, 20 Bradyarrhythmias, Brain Death,

Bronchedilator USQ&EMﬁ@ih@t@hgﬂﬂm&&f&!‘65&%9%51%35%1&@@@%{1{%%&%@@Elﬂﬁac@é@ndiduria’

Cardiogenic Shock, Cardiopulmonary 22 Resuscitation Guideline, Catheter Related Septicemia, a
Catheter REFPALERTBN SiFRBGRSTYS PRIGAESI Cord Injury, Congestive Heart Failure, COPD

Exacerbation & Trgadregil dft CohiRdlagisatianty Pealingivithdiffistitiratigismand damilies Diabetic

Ketoacidosis, 25 Dialysis, Diurectic Use, Drug Changes with Renal Dysfunction, Emergency Cardiac
26 Pacthg, EHdUCERARIDRGROS Ui Frédfment, Endocarditis Prophylaxis, End of Life 27 Decisions,

Endotracheal Tubgg gclsaghaopamyn Bitiaal fagidalinest Haheie INSwtoReBimd 383 fkiRefluid

Resuscitation, Guillain-Barre Syndrome, Heparin, Heparin-Induced 29 Thrombocytopenia, Hepatic

EncepHalopatHira-faalee eshsrbealiRFarcaamenstsenisiis, 30 Hypercalcemia Diagnosis and

Treatment, kly/percpicamihdasteiprodainestn@dubidatiprmiayEigagydiddeairoemlbipsanatremia
: Etiology &g‘geat,ment, 32 Hypertensive Crisis, Hypokalemia : Etiology & Treatment, Hyponatremia :
&

Etiolog SR AAEARING YOS iRIFRRRS bidrarindtich v e slimictlcBraanrtvashpidhetie Cardio 34
defibrillator, ht@pAastie BalgprdIevicehiirrsgrabiaklde mesrhagathateKohilerayd Qe diadanuary 2004

1 Magnesium Administration, Management of Hypotensjon, Inotropes, Management of 2 Patients with
Ascited? Emifiric MEH%@&TE??@A@H RS ARILARRHS BhDTSaYS SRR catifthrefioR! KGR drdial
Infarction wighéeibisaiechirRcin RieelkriNaciatiziag pofiehissteytiiepionsoNaidorauscular Blockers,
Neuromuscular Complications of Critical Illness, 5 Non-Infectious Causes of Fever, Non-Traumatic

Coma,'Nonitasive SRk SRR HSHC MM ANt BRGNP SSbibisl Seesath SliBt S,
Oligurigs, OpgRefsRGiEkRSing GpPiRiMicNiectinasQreaT Hivcdremant GhidelingshPonEatheter

Guideline and 8 Troubleshooting, Pancreatitis, Penetrating Abdominal Injury, Penetrating Chest Injury,
9 Penitfilin N%ngﬁtﬁaﬁﬁgﬂg?ﬁﬁ%%é%% d’ﬁ’ﬁf@ét?&nr‘r%%‘ﬁ‘gtﬁ%ﬁé’%y W%?g%ﬂl}ired, Y
Pneumenia3gospit@héd et fd? @st-aiiddeedifgodo st ddypestensiansrilitaPoste @pdManagement of
Abdominal, Post-Op Management of Carotid, Post-Op 12 Management of Open Heart, Post-Op
Manad@mem{t5f FRGTEEBRAT BOSCBR R JEHRaR P USRI RISHEAME O W hythmias after
Cardiag Surgery), Pesiam&piepididanipgonrdrdtessiiegddaers.cRulseanaiyckinhelishtBiagumsis,
St SRS Tl S A R R I S L e

19  more patients comprises:

20 applying rules directed to each of the one or more patients relating the collected

21  physiological data, clinical information, laboratory data and diagnostic information; and
22 applying logic to revise the rules for a particular patient in the event the diagnostic
23 information relating the particular patient changes.

24 40. The method for providing continuous and proactive expert critical care of claim 34,
25  the method further comprising displaying the collected physiological data in real-time to
26  on an intervention workstation.

27 41. A method for providing continuous and proactive expert critical care comprising:
28 receiving from an intervention workstation an inquiry directed to a decision

29  support rules engine as to a condition of one of the one or more patients, wherein the

30  inquiry initiates a session;

31 sending a diagnostic query from the decision support rules engine to the

32 intervention workstation probative of the condition;

33 receiving from the intervention workstation a response directed to the decision

34 support engine to the diagnostic query; and
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16 Hemorrhage, Supra-Ventricular TachyArrhythmia, Supra-Ventricular Tachycardia, 17 Wide
Complex QRS Tachycardia, Therapeutic Drug Monitoring, Thrombocytopenia, 18 T&kolaBeffc2004
Therapy, Transfusion Guidelines, Traumatic Brain Injury, Assessment of 19 Sedation, Sedation,
Septic Shock, Bolus Sliding Scale Midazolam, Short Term Sedation 20 Process, Sinusitis, SIRS,

Spinal ¢ord Injury haieid fReRLIEERIE HorTAEHerVBNIRIE W arIABRRSE 1l aRSRIBALIHISS oM es
Prophylaxis, Transplant Related Infections, Treatment of 22 Airway Obstruction,Unknown Poisoning,

Unstabfe A§i#AS SPpeevsleisaniginiadsthes oepndadhesaisomoeis, upherdisieeding
Non-VayiceghabiRREE Gl Blegdingigd Vatisaaly ireaidiematonaielinfarov foastors, Ventilator

Weaning, Ventilator 25 Weaning Protocol, Venous Thrombosis Diagnostic and Treatment, Venous 26

ThrombbentbolismIPFIPRatiONPERTHiTRF RV RYIhRAAREQGSHIYE SVBFFARFItSBSSAEE 5 7laita Yhound
Healing; Stratgeies: 28 #3gARRERAGT ¥y Hilehe QbR R Epredatgranane mathod for providing

continuous expert network critical care services from a remote location. A plurality of intensive care

units (I€U'sINGERCRESE BT BHAR AF RS AR Y e ditioR SHR IS Sonnected over a network to a
commapd center Wighidg BiraddRY dRigsslyisispdt AotsstBEa heaksrowrekuckhe intensivists are

prompted to provide critical care by a standardized series of guideline algorithms for treating a variety
of criticl care conBRTSHSNHENSALEOhBHRBF HeMRSHELSIBR HEARRILAIEORMES SETHIRIBtE tntensive
care ungts. Qighik:RlguRgysiam provides alarms to the intensivists to alert the intensivists to
potential patient problems so that intervention can.occur in a timely fashion. A data storage/data

warehdlise functioPF AR TS HAEIRSHS AR R T SHFREEHIFOMP LRty of command centers and
provides upgiatedaigetitims: pRe ehitieabaare GUPRRTpiedhe e xppaARd GeNtelfe of claim 42,

12 wherein the one or more decision support algorithms are selected from the list consisting
13 of algorithms for treating Acalculous Cholecystitis, Acute Pancreatitis Algorithm, Acute
14 Renal Failure-Diagnosis, Acute Renal Failure-Management & Treatment, Adrenal

15 Insufficiency, Agitation and Anxiety, Depression & Withdrawal, Aminoglycoside Dosing
16  and Therapeutic Monitoring, an Amphotericin-B Treatment Guidelines, Analgesia,

17 Antibiotic Classification & Costs, Antibiograms Algorithm, Antibiotic associated Colitis
18 Algorithm, ARDS: Hemodynamic Management, ARDS: Steroid Use, ARDS: Ventilator
19 Strategies, Asthma, Bleeding Patient, Bloodstream Infections, Blunt Cardiac Injury,

20  Bradyarrhythmias, Brain Death, Bronchodilator Use in Ventilator Patients, Bronchoscopy
21 & Thoracentesis Guidelines, Candiduria, Cardiogenic Shock, CardioPulmonary

22 Resuscitation Guideline, Catheter Related Septicemia, a Catheter Replacement Strategies,
23 Cervical Cord Injury, Congestive Heart Failure, COPD Exacerbation & Treatment,

24 CXR (Indications), Dealing with Difficult patients and families, Diabetic Ketoacidosis,
25  Dialysis, Diurectic Use, Drug Changes with Renal Dysfunction, Emergency Cardiac

26  Pacing, Endocarditis Diagnosis and Treatment, Endocarditis Prophylaxis, End of Life

27 Decisions, Endotracheal Tubes & Tracheotomy, Ethical Guidelines, Febrile Neutropenia,
28 FUO, Fluid Resuscitation, Guillain-Barre Syndrome, Heparin, Heparin-Induced

29  Thrombocytopenia, Hepatic Encephalopathy, Hepatic Failure, HIV + Patient Infections,
30  Hypercalcemia Diagnosis and Treatment, Hypercalcemia Insulin Treatment,

31  Hyperkalemia : Etiology & Treatment, Hypernatremia : Etiology & Treatment,

32 Hypertensive Crisis, Hypokalemia : Etiology & Treatment, Hyponatremia : Etiology &
33 Treatment, Hypothermia, Identification of Cervical Cord Injury, Implantable Cardio-

34 defibrillator, Intra-Aortic Balloon Device, Intracerebral Hemorrhage, Latex Allergy,
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13
14
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16
17
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19
20
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23
24
25
26
27
28
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Magnesium Administration, Management of Hypotension, Inotropes, Management of
Patients with Ascites, Empiric Meningitis, Meningitis,a Myasthenia Gravis, Myocardial
Infarction, Myocardial Infarction with left bundle branch block, Necrotizing Soft Tissue
Infections, Neuromuscular Blockers, Neuromuscular Complications of Critical Illness,
Non-Infectious Causes of Fever, Non-Traumatic Coma, Noninvasive Modes of
Ventilation, Nutritional Management, Obstetrical Complication, Oliguria, Open Fractures,
Ophthalmic Infections, Organ Procurement Guidelines, PA Catheter Guideline and
Troubleshooting, Pancreatitis, Penetrating Abdominal Injury, Penetrating Chest Injury,
Penicillin Allergy, Permanent Pacemaker and Indications, Pneumonia Community
Acquired, Pneumonia Hospital Acquired, Post-Op Bleeding, Post-Op Hypertension,
Post-Op Management of Abdominal, Post-Op Management of Carotid, Post-Op
Management of Open Heart, Post-Op Management of Thoracotomy, Post-Op Myocardial
Ischemia (Non-Cardiac Arrhythmias after Cardiac Surgery), Post-Op Power Weaning,
Pressure Ulcers, Pulmonary Embolism Diagnosis, Pulmonary Embolism Treatment,
Respiratory Isolation, Sedation, Seizure, Status Epilepticus, Stroke, Sub-Arachnoid
Hemorrhage, Supra-Ventricular TachyArrhythmia, Supra-Ventricular Tachycardia,
Wide Complex QRS Tachycardia, Therapeutic Drug Monitoring, Thrombocytopenia,
Thrombolytic Therapy, Transfusion Guidelines, Traumatic Brain Injury, Assessment of
Sedation, Sedation, Septic Shock, Bolus Sliding Scale Midazolam, Short Term Sedation
Process, Sinusitis, SIRS, Spinal Cord Injury, Steroid Replacement Strategy, Thyroid
Disease, Transplant Infection Prophylaxis, Transplant Related Infections, Treatment of
Airway Obstruction,Unknown Poisoning, Unstable Angina, Upper GI Bleeding Stress
Prophylaxis, Vancomycin, Upper GI Bleeding Non-Variceal, Upper GI Bleeding
Variceal , Use of Hematopoietic Growth Factors, Ventilator Weaning, Ventilator
Weaning Protocol, Venous Thrombosis Diagnostic and Treatment, Venous
Thromboembolism Prophylaxis, Ventricular Arrhythmia, Warfarin, Warfarin Dosing,

and Wound Healing Strategies.
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