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RULES-BASED PATIENT CARE SYSTEM 
FOR USE IN HEALTHCARE LOCATIONS 

RELATIONSHIP TO OTHER APPLICATIONS 

This application is a continuation in part of application 
Ser. No. 10/654,668 ?led Sep. 04, 2003 and a continuation 
in part of application Ser. No. 10/946,548 ?led Sep. 21, 
2004, now US. Pat. No. 7,256,708 both of Which are 
continuations-in-part of application Ser. No. 09/443,072 
?led Nov. 18, 1999, now US. Pat. No. 6,804,656 issued Oct. 
12, 2004, Which claims the bene?t of US. Provisional 
Application No. 60/141,520, ?led Jun. 23, 1999. The Ser. 
Nos. 10/654,668, 10/946,548, 09/443,072, and the 60/141, 
520 applications are hereby incorporated by reference in 
their entirety for all purposes. 

BACKGROUND 

Embodiments of the present invention relate generally to 
a communication system for medical applications and moni 
toring of equipment used in the care of monitored patients. 
More particularly, embodiments of the present invention 
assess the status of a patient using a rule applied by a rules 
engine and use patient data to evaluate the effectiveness of 
the rule and to determine Whether the rule requires modi? 
cation. 

Advances in communications, video displays, monitoring 
devices and computers have made it possible to remotely 
monitor hundreds of monitored patients. Alerting systems 
may be deployed to alert healthcare providers When certain 
conditions are met. For example, in US. Pat. No. 5,942,986 
issued to Shabot, et. al for a “System And Method For 
Automatic Critical Event Noti?cation,” describes a critical 
event noti?cation system that permits revieW of a patient’s 
diagnostic information, lab results, chart, or other data, 
automatically, by computer or similar equipment, and it 
provides for automatic paging of a responsible physician or 
physicians should a “critical event” be detected. The deci 
sion to page an individual is made automatically by the 
system, and does not require a direct human decision. 

“Decision Support Systems in Critical Care” (Edited by 
M. Michael Shabot and Reed M. Gardner, 1994), is a 
compilation of articles that collectively describe the appli 
cation of computers in health care settings. Decision support 
systems are de?ned as systems that receive medical data as 
input and produce medical information and/or knowledge as 
output. In some implementations, decision support systems 
utiliZe inferencing methods to detect associations betWeen 
different pieces of information, alerting clinicians to certain 
patterns of events, Which may be serious or life-threatening. 
An example implementation of an inferencing method is 

described in the context of analyZing blood gas readings and 
laboratory results. Three different types of alerting algo 
rithms are described: 1) high and loW critical values 2) 
calculation-adjusted critical values, and 3) critical trends. 
(See, Decision Support Systems in Critical Care, pages 
157-65.) The calculation-adjusted critical value algorithm 
re?ects the dependence of the algorithm on multiple param 
eters. The application of the inferencing module produces an 
alert that is displayed on a screen or sent to a Wireless device. 

In US. Pat. No. 6,804,656 issued to Applicants, a smart 
alarm system Was described. The smart alarm system of the 
’656 Patent, constantly monitors physiologic data and all 
other clinical information stored in the database (labs, medi 
cations, etc). The rules engine searches for patterns of data 
indicative of clinical deterioration. By Way of illustration, 
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2 
one family of alarms looks for changes in vital signs over 
time, using pre-con?gured thresholds. These thresholds 
(also referred to as “rules”) are patient-speci?c and setting/ 
disease-speci?c. Physiologic alarms can be based on mul 
tiple variables. For example, one alarm looks for a simul 
taneous increase in heart rate of 25% and a decrease in blood 
pressure of 20%, occurring over a time interval of 2 hours. 
Alarms also track additional clinical data in the patient 
database. Other rules folloW laboratory data (eg looking for 
need to exclude active bleeding and possibly to administer 
blood). Regardless of the data elements that are used, the 
purpose of the rules is to facilitate detection of changes in a 
patient’s condition (Whether that condition is improving or 
degrading) in a predictive manner and to automate a 
response appropriate to the “new” condition. 

Establishing rules requires an understanding the relation 
ship betWeen changes in the variables tracked by the rule and 
adverse clinical events. Historical patient data may be used 
to establish an initial rule. HoWever, it Would be useful if a 
smart alarm system Were able to update a rule based on the 
effectiveness of the previous rule. 

SUMMARY 

An embodiment of the present invention uses a telecom 
munications netWork to facilitate rules-based care of patients 
receiving care in a healthcare location. As used herein, a 
healthcare location may be a remote clinic, a doctor’s of?ce, 
a ?eld hospital, a disaster aid station, a patient transport 
vehicle and similar care facilities. Apatient may be selected 
for monitoring based on criteria established by the treatment 
facility. By Way of illustration and not as a limitation, a 
“monitored patient” comprises a critically ill patient, an 
acutely ill patient, a patient With a speci?c illness, a patient 
With serious injuries, and a patient With an uncertain diag 
nosis. 

Patient monitoring equipment acquires monitored data 
elements from a patient monitoring station and transmits the 
monitored data (sometimes also referred to herein as, “moni 
toring data”) over a netWork to a remote command center. 
Monitored data comprises physiological data elements, 
video data elements, and audio data elements. The remote 
command center receives the monitored data from all patient 
monitoring stations. The remote command center also 
accesses other data relating to the condition of a patient. By 
Way of illustration and not as limitation, the remote com 
mand center has access to data relating to personal infor 
mation about the patient (name, address, marital status, age, 
gender, ethnicity, next of kin), medical histoiy (illnesses, 
injuries, surgeries, allergies, medications), admissions infor 
mation (symptoms, physiological data, time of admission, 
observations of admitting caregiver), treatment, lab data, test 
reports (radiology reports and microbiology reports for 
example), physician’s notes, a patient’s diagnosis, prescrip 
tions, histoiy, condition, laboratory results and other health 
relevant data (collectively “patient data”) to the extent 
available from the healthcare location. The data available to 
the remote command center over the netWork, that is, the 
monitored data and the patient data, is collectively referred 
to as “assessment data.” 

A rules engine applies a rule or rule set to the data 
elements selected from the assessment data from each 
monitored patient to determine Whether the rule for that site 
has been contravened. In the event the rule has been con 
travened, an alert at the remote command center is triggered. 
Rules for each monitored patient may be established and 
changed at the remote command center for each as the 
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patients’ conditions warrant. In one embodiment of the 
present invention, a rule is established to determine whether 
a patient’s condition is deteriorating. In another embodi 
ment, a rule is established to determine whether a patient’s 
condition is improving. In yet another embodiment of the 
present invention, an alert that a rule has been contravened 
comprises advice on treatment of the patient. 

Apatient rules generator establishes one or more rules for 
the monitored patient associated with a patient monitoring 
station. The patient rules generator collects rules perfor 
mance measures indicative of the ability of the rule to 
predict changes in the condition of a patient and uses these 
measures to assess the e?icacy of the rule. The patient rules 
generator may update a rule, determine that a rule is accept 
able as is, or determine that there is insu?icient data to revise 
a rule. 

The patient rules generator may also evaluate the assess 
ment data of patients with similar conditions to determine 
whether a predictive rule can be written and applied to 
patients with the same or similar conditions. The patient 
rules generator may also test a proposed rule against his 
torical data to determine whether the rule is predictive of a 
change in a patient’s condition. 

In yet another embodiment of the present invention, the 
patient rules generator generates a rule that is consistent with 
the service level measures established by a site assessment 
module. 

Another embodiment of the present invention provides 
continued care software that uses elements of the assessment 
data to provide decision support and that prompts a user for 
input to provide decision support to caregivers. A decision 
support algorithm responds to elements of assessment data 
to produce textural material describing a medical condition, 
scienti?c treatments and possible complications. This infor 
mation is available in real time to assist in all types of 
clinical decisions from diagnosis to treatment to triage. 

In still another embodiment of the present invention, 
order writing software facilitates the ordering of procedures 
and medications using patient-speci?c data. The order writ 
ing software and the continued care software are interactive 
allowing a caregiver to access features of both applications 
simultaneously, so that patient orders are given that are 
consistent and not con?icting with a patient’s status and 
condition (i.e., allergies to medications or medications that 
may con?ict with the order in question). 

In an embodiment of the present invention, a healthcare 
location patient care system provides care to healthcare 
location patients based on the capabilities of the healthcare 
location. In this embodiment, the rules engine, the decision 
support algorithms, the order writing software facilities, and 
the continued care software are adapted to the capabilities of 
the healthcare location based on the application of site 
assessment rules to the healthcare location. In another 
embodiment of the present invention, components of a 
healthcare location patient care system may be supplied to 
the healthcare location to improve the level of its treatment 
capabilities. In still another embodiment of the present 
invention, components of the healthcare location are pack 
aged and assigned a site assessment code. The code is used 
by the remote command center to predetermine elements of 
the site assessment process thereby simplifying that process. 

In another embodiment of the present invention, patient 
monitoring equipment acquires monitored data elements 
from a patient monitoring station and stores monitoring data 
locally. The stored monitoring data is sent to a remote 
command center along with patient data at a pre-established 
time or when requested by remote command center. The 
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4 
remote command center evaluates the “delay” monitored 
data and assessment data in the same manner as if these data 
were received in real time. By way of illustration, the remote 
command center will apply the rules engine and the decision 
support algorithms to the delayed monitored data and patient 
data and provide guidance to the healthcare location. This 
embodiment of the present invention thus provides high 
quality care in environments where continuous high band 
width communications are not available or economically 
infeasible. 

In still another embodiment of the present invention, the 
delivery of stored monitoring data and patient data is expe 
dited by an urgent consultation warning system (herein, the 
UCWS). The UCWS constantly evaluates the monitoring 
data and patient data before those data are stored to deter 
mine if an urgent consultation is warranted. By way of 
illustration and not as a limitation, changes in hemodynamic 
and respiratory measures over time indicative of a degrading 
condition of a patient would trigger an immediate reporting 
of all stored monitored and patient data to the remote 
command center for evaluation. 

It is therefore an aspect of the present invention to receive 
at a remote command center monitoring data from a moni 
tored patient over a communications network. 

It is another aspect of the present invention to make 
available other data relating to the condition of a patient to 
the remote command center. 

It is yet another aspect of the present invention to establish 
and/or revise rules at the remote command center and to 
apply a rules engine to “assessment data” to determine 
whether a rule is contravened. 

It is another aspect of the present invention to determine 
based on assessment data whether the condition of a moni 
tored patient warrants revising a rule at the remote command 
center. 

It is still another aspect of the present invention to issue 
an alert from the remote command center in the event a rule 
is contravened. 

It is an aspect of the present invention to provide treat 
ment information in an order for an intervention issued by 
the remote command center to a treatment facility where a 
monitored patient is receiving care. 

It is a further aspect of the present invention to apply 
decision support algorithms to data relating to the condition 
of a patient to provide decision support to caregivers. 

It is another aspect of the present invention to provide a 
video visitation system that allows a remote visitation par 
ticipant to participate in a video/audio conferencing session 
with a patient and/or a local visitation participant. 

It is yet another aspect of the present invention to peri 
odically acquire rules performance measures and use those 
measures to assess the ef?caciousness of a rule. 

In an embodiment of the present invention, a rules-based 
patient care system comprises a network, a database acces 
sible via the network, a rules engine connected to the 
network, and a patient rules generator connected to the 
network. By way of illustration and not as a limitation, the 
network may be a wired network, a wireless network, a 
satellite network, a public switched telephone network, an IP 
network, a packet switched network, a cell phone network, 
a cable network, a coax network, and a hybrid ?ber coax 
network. 
The database comprises patient data elements indicative 

of a medical condition associated with a patient. The rules 
engine is adapted for applying a patient rule to selected data 
elements stored in the database to produce an output indica 
tive of a change in the medical condition of the patient. In 
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various embodiments of the present invention, the selected 
data elements comprise: a physiological data element of the 
patient and a clinical data element of the patient, a physi 
ological data element of the patient and a medication data 
element of the patient, a physiological data element of the 
patient and a laboratory data element of the patient, a clinical 
data element of the patient and a laboratory data element of 
the patient, and a physiological data element of the patient 
and another physiological data element of the patient. In 
another embodiment of the present invention, the selected 
data elements comprise at least tWo data elements of the 
patient selected from the group consisting of a physiological 
data element, a clinical data element of the patient, a 
medication data element of the patient, and a laboratory data 
element of the patient. In still another embodiment of the 
present invention, patient data elements are selected from 
the group consisting of physiological data elements and 
clinical data elements. 

The output of the rules generator is used to determine if 
intervention is Warranted. In an embodiment of the present 
invention, the patient data elements indicative of the change 
in the medical condition of the patient comprise data indica 
tive of improvement of the condition of the patient. In 
another embodiment of the present invention, the data 
indicative of the change in the medical condition of the 
patient comprise data indicative of degradation of the con 
dition of the patient. 

In another embodiment of the present invention, inter 
vention comprises issuing a patient intervention protocol 
and order. In yet another embodiment of the present inven 
tion, intervention comprises issuing a patient release proto 
col and order. 

The patient rules generator is adapted for creating the 
patient rule, acquiring rules performance measures indica 
tive of the ability of the rule to predict the change in the 
condition of the patient, and determining from the rules 
performance measures Whether to revise the rule. In an 
embodiment of the present invention, the patient rule com 
prises an algorithm. 

In an embodiment of the present invention, the rules 
performance measures are derived from information pro 
vided by health care providers. By Way of illustration and 
not as a limitation, doctors, nurses, intensivists, surgeons, 
and laboratory technicians may provide information relating 
to the performance of a rule. 

In another embodiment of the present invention, the 
patient rules generator is further adapted for accessing 
historical data, applying multivariate analyses to the histori 
cal data to produce a result that relates the other patient data 
elements, the rule, and the other patient outcomes, and 
generating a rules performance measure comparing the 
result to the patient rule. In another embodiment of the 
present invention, historical data comprises other patient 
data elements for a plurality of other patients and Wherein 
the patient data elements of an other patient are associated 
With an outcome of the other patient. 

In still another embodiment of the present invention, the 
patient rules generator is further adapted for generating a 
neW rule from the result. In yet another embodiment of the 
present invention, the patient rules generator is further 
adapted for testing the neW rule against the historical data. 

In an embodiment of the present invention, the rules 
based patient care system further comprises a site assess 
ment module. The site assessment module is adapted for 
receiving site assessment data and determining from the site 
assessment data service level measures indicative of a 
capability of a health care location to provide diagnostic and 
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treatment services to patients. In this embodiment, the rules 
generator is further adapted for receiving service level 
measures, and creating the patient rule consistent With the 
service level measures. In another embodiment of the 
present invention the site assessment data are indicative of 
the capability of the health care location to provide diag 
nostic and treatment services to patients. 

In yet another embodiment of the present invention, the 
site assessment module is further adapted for prompting a 
user for the site assessment data and determining the service 
level measures based on the user response. 

In an embodiment of the present invention, the health care 
location comprises a site assessment code and the site 
assessment module is further adapted for acquiring the site 
assessment code associated With the health care location, 
and determining the service level measures at least in part 
based on the site assessment code. 

In still another embodiment of the present invention, the 
service level measures comprise an inventory of available 
monitoring data elements, an inventory of available diag 
nostic services, an inventory of available surgical treatment 
services, and an inventory of available laboratory services. 

DESCRIPTION OF THE FIGURES 

FIG. 1 illustrates a block diagram of the components of a 
monitored patient care system according to embodiments of 
the present invention. 

FIG. 2 illustrates the components of a transportable 
patient care unit according to embodiments of the present 
invention. 

FIG. 3 illustrates a display and control system according 
to an embodiment of the present invention. 

FIG. 4 illustrates a decision support system according to 
an embodiment of the present invention. 

FIG. 5 illustrates an order Writing data How according to 
an embodiment of the present invention. 

FIGS. 6A, B, C, and 6D illustrate the How of a decision 
support algorithm for acalculous cholecsystitis according to 
an embodiment of the present invention. 

DETAILED DESCRIPTION 

The folloWing terms used in the description that folloWs. 
The de?nitions are provided for clarity of understanding: 
assessment dataiassessment data is all data relevant to the 

health of a patient. 

healthcare locationiA “healthcare location,” a facility, 
Whether temporary or permanent, that is not generally 
equipped to provide expert medical care on a tWenty-four 
basis. By Way of illustration and not as a limitation, a 
healthcare location may be a remote clinic, a doctor’s 
of?ce, a ?eld hospital, a disaster aid station, a patient 
transport vehicle and similar care facilities 

caregiverian individual providing care to a patient. 
Examples include a nurse, a doctor, medical specialist (for 
example and Without limitation an intensivist, cardiologist 
or other similar medical specialist). 

clinical data4data relating to the observed symptoms of a 
medical condition. 

monitored patientia person admitted to a healthcare loca 
tion. 

monitored data4data received from monitoring devices 
connected to a monitored patient. 
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monitored patientia monitored patient from whom moni 
tored data is collected and whose condition is subject to 
continuous real-time assessment from a remote command 
center. 

patient dataidata relating to a patient’s diagnosis, prescrip 
tions, history, condition, laboratory results and other 
health-relevant data. 

physiological dataiany data relating to the functions of the 
human body and its processes. 

symptomiany sign or indication of a health condition that 
can be identi?ed from patient reports and/or assessment 
data. 
An embodiment of the present invention uses a telecom 

munications network to facilitate rules-based care of patients 
receiving care in a healthcare location. As used herein, a 
healthcare location may be a remote clinic, a doctor’s of?ce, 
a ?eld hospital, a disaster aid station, a patient transport 
vehicle and similar care facilities. A patient may be selected 
for monitoring based on criteria established by the treatment 
facility. By way of illustration and not as a limitation, a 
“monitored patient” comprises a critically ill patient, an 
acutely ill patient, a patient with a speci?c illness, a patient 
with serious injuries, and a patient with an uncertain diag 
nosis. 

Patient monitoring equipment acquires monitored data 
elements from a patient monitoring station and transmits the 
monitoring data over a network to a remote command center. 
Monitored data comprises physiological data elements, 
video data elements, and audio data elements. The remote 
command center receives the monitoring data from all 
patient monitoring stations. The remote command center 
also accesses other data relating to the condition of a patient. 
By way of illustration and not as limitation, the remote 
command center has access to data relating to personal 
information about the patient (name, address, marital status, 
age, gender, ethnicity, next of kin), medical history (ill 
nesses, injuries, surgeries, allergies, medications), admis 
sions information (symptoms, physiological data, time of 
admission, observations of admitting caregiver), treatment, 
lab data, test reports (radiology reports and microbiology 
reports for example), physician’s notes, a patient’s diagno 
sis, prescriptions, history, condition, laboratory results and 
other health-relevant data (collectively “patient data”) to the 
extent available from the healthcare location. The data 
available to the remote command center over the network, 
that is, the monitoring data and the patient data, is collec 
tively referred to as “assessment data.” 

In an embodiment of the present invention, a monitored 
patient care system provides care to monitored patients 
based on the capabilities of the healthcare location. In this 
embodiment, the rules engine, the decision support algo 
rithms, the order writing software facilities, and the contin 
ued care software are adapted to the capabilities of the 
healthcare location based on the application of site assess 
ment rules to the healthcare location. In another embodiment 
of the present invention, components of a healthcare loca 
tion patient care system may be supplied to the healthcare 
location to improve the level of its treatment capabilities. In 
still another embodiment of the present invention, compo 
nents of the healthcare location are packaged and assigned 
a site assessment code. The code is used by the remote 
command center to predetermine elements of the site assess 
ment process thereby simplifying that process. 

FIG. 1 illustrates a block diagram of the components of a 
monitored patient care system according to embodiments of 
the present invention. A monitored patient care system 100 
comprises patient monitoring station “A” 105. While FIG. 1 
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8 
illustrates a single patient monitoring station, the invention 
is not so limited. Multiple patient monitoring stations may 
be used without departing from the scope of the present 
invention. For the sake of clarity, the description that follows 
will refer to patient monitoring station “A” 105. However, 
the description applies to all patient monitoring stations 
within the monitored patient care system 100. 

Patient monitoring station “A” 105 comprises a general 
purpose computer 110, a patient monitoring device 115, a 
camera 120, and a duplex audio system 125. While FIG. 1 
illustrates a patient monitoring device, the invention is not so 
limited. Multiple patient monitoring devices may be used 
without departing from the scope of the present invention. 
For the sake of clarity, the description that follows will refer 
to patient monitoring 115. 

General purpose computer 110 provides data entry, dis 
play and printing capabilities through means known to those 
skilled in the art. 
As will be appreciated by those skilled in the art, moni 

toring station “A” 105 may be portable without departing 
from the scope of the present invention. In an embodiment 
of the present invention, monitoring station “A” 105 is 
integrated into a patient supporting device, as for example 
and not as a limitation, a bed, a gumey, or a wheelchair. 
Monitoring station “A” 105 may also be assembled on a cart 
or other mobile structure. 
The components of patient monitoring station “A” 105 are 

connected to network 145 via network interface 140. Net 
work 145 may be a wired network, a wireless network, a 
satellite network, a public switched telephone network, an IP 
network, a packet switched network, a cell phone network, 
a cable network, and a coax network, a hybrid ?ber coax 
network. 

Pharmacological supplies 180 comprise an inventory of 
medicines that is provided to a healthcare location depend 
ing on circumstances. By way of illustration and not as a 
limitation, a monitored patient care system 100 may be 
operated in a full service hospital facility or dropped shipped 
to a disaster area where the primary concern is sanitation 
based illnesses. In the former instance, the full service 
hospital would have access to all available medications. 
However, in the case of the drop shipped ?eld hospital, 
pharmacological supplies 180 would comprise those medi 
cations, diagnostic tools, and preventive agents that are 
useful in countering the expected diseases and not readily 
available to the healthcare location. In contrast, if the 
disaster area is most likely to experience patients with 
physical injuries, pharmacological supplies would be 
weighted to supplies needed to diagnose, treat, and comfort 
the wounded. 
An optional site assessment module 130 and an optional 

patient assessment module 135 connect to network interface 
140 via general purpose computer 110. It is anticipated that 
a monitored patient care system 100 equipped with the 
optional site assessment module 130 and the optional patient 
assessment module 135 will be used in healthcare locations 
that have limited resources. Site assessment module 130 
provides information indicative of the ability of a healthcare 
location to provide diagnostic, laboratory, surgical, and 
pharmacological services. In an embodiment of the present 
invention, the site assessment module acquires data from the 
healthcare location produces service level measures com 
prising an inventory of available monitoring data elements, 
an inventory of available diagnostic services, an inventory 
of available surgical treatment services, and an inventory of 
available laboratory services. These data may be acquired 
via a survey or by reference to a database in which the 
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survey data of the healthcare location are stored. Alterna 
tively, in another embodiment of the present invention, a 
monitored patient care system comprises an assessment code 
that details the capability of the monitored patient care 
system 100. By Way of illustration and not as a limitation, 
the assessment code may indicate the number of monitoring 
devices incorporated into the monitored patient care system 
100, the patient parameters that can be acquired using the 
monitoring devices, and the pharmacological supplies 180 
provided With the monitored patient care system 100. 

Optional patient assessment module 135 provides patient 
condition data indicative of a monitored patient to remote 
command center 150. In an embodiment of the present 
invention, patient assessment module 135 acquires data 
relating to a patient’s diagnosis, prescriptions, history, con 
dition, laboratory results and other health-relevant data. 
These data may be acquired via a survey or by reference to 
a database in Which the patient condition data are stored. 
As Will appreciated by those skilled in the art, site 

assessment module 130 and a patient assessment module 
135 may be standalone components or may be software 
applications operating on general purpose computer 110. 

Also connected to netWork 145 is remote command center 
150. Remote command center 150 comprises a patient rules 
generator 155, a rules engine 160, decision support system 
155, display and control system 165, and audio/video (A/V) 
conferencing server 170. Decision support system 158 
issues instructions to the rules generator 155 When rules 
required for a patient. Once the rules are generated by rules 
generator 155, the decision support system 158 causes the 
rule to be referred to the rules engine 160 for subsequent 
application to the speci?c patient for Whom the rule Was 
originally generated. A netWork interface 175 provides con 
nectivity betWeen netWork 145 and the other elements of the 
remote command center. Network 145 is con?gured to 
permit access to external netWorks (not illustrated), such as 
the Internet. 

Video camera 120 is movable both horizontally and 
vertically and zoomable through remote commands from the 
display and control system 165 of remote command center 
150 so that speci?c vieWs of the patient may be obtained 
both up close and generally. Duplex audio system 125 
comprises a speaker and microphone (not illustrated) to 
permit both one-Way audio monitoring of the patient and 
tWo-Way communication With the patient or others in prox 
imity to patient monitoring station “A” 105. 

Patient monitoring device 115 acquires physiological data 
from a patient in real-time. In an embodiment of the present 
invention, general purpose computer 110 comprises a printer 
that receives and prints orders and instructions from an 
authorized remote caregiver. By Way of illustration and not 
as a limitation, an order comprises a lab order, a medication, 
and a procedure. Orders are tailored to the capabilities of the 
healthcare location patient care system 100. 
A netWork interface 140 provides access to netWork 145 

for transmission of the monitored data, video signal, and 
audio signals to the remote command center 125 and the 
receipt of the audio signals and, optionally, printer signals at 
the monitoring station. 

FIG. 2 illustrates the components of a transportable 
patient care unit according to embodiments of the present 
invention. A transportable patient care unit 200 comprises 
the components illustrated in FIG. 1 mounted on a cart 250. 
Video camera 205 is movable both horizontally and verti 
cally and zoomable through remote commands from the 
display and control system 165 of remote command center 
150 (see, FIG. 1) so that speci?c vieWs of the patient may be 
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obtained both up close and generally. Amicrophone 210 and 
a speaker 215 permit both one-Way audio monitoring of the 
patient and tWo-Way communication With the patient or 
others located in proximity to transportable patient care unit 
200. Patient monitoring devices 220A-220D acquire physi 
ological data from a patient in real-time. A printer 230 
receives and print orders from an authorized caregiver. By 
Way of illustration and not as a limitation, an order com 
prises a lab order, a medication, and a procedure. A netWork 
interface 255 provides access to a netWork (see FIG. 1, 150) 
for transmission of the monitored data, video signal, and 
audio signals to a remote command center and the receipt of 
the audio signals and printer signals at the monitoring 
station. A general purpose computer 210 alloWs on site care 
givers to provide additional data that may be germane to the 
care of the patient. 

Referring again to FIG. 1, the remote command center 
125 receives monitored data from patient monitoring station 
“A” 105 and patient condition data from patient assessment 
module 135 via netWork 145 through netWork interface 175. 
Monitored data comprises real-time data received from 
monitoring equipment at patient monitoring station “A” 105 
that is con?gured to receive physiological data monitored 
patient and associated With patient monitoring station “A” 
105. 
The rules generator 155 and the rules engine 160 facilitate 

detection of impending problems and automate problem 
detection thereby alloWing for intervention before a patient 
condition reaches a crisis state. Rules engine generator 155 
establishes one or more rules for the monitored patient 
associated With patient monitoring station “A” 105. In an 
embodiment of the present invention, rules generator 155 
generates a rule that is consistent With the patient assessment 
data and With the service level measures established by the 
site assessment module 130. The rules engine 160 continu 
ously applies a rule to selected data elements of patient 
assessment data (assessment data is all data relevant to the 
health of a patient) to determine Whether the rule for a 
monitored patient has been contravened. In the event the rule 
has been contravened, the remote command center issues an 
alert. 

In one embodiment of the present invention, a rule is 
established to determine Whether a patient’s condition is 
deteriorating and an alert comprises an intervention order 
and protocol. In another embodiment of the present inven 
tion, the rules engine is further adapted to determine Whether 
a monitored patient requires monitoring by a monitoring 
station. If not, a release protocol and order are issued. In still 
another embodiment of the present invention, a rule dictates 
threshold limits for changes over time of speci?c vital sign 
data. Thresholds that are patient-speci?c disease-speci?c are 
established. The rules engine then evaluates the monitored 
data for the speci?c vital sign data to determine if a change 
threshold has been exceeded. 

For example, a patient With coronary artery disease can 
develop myocardial ischemia With relatively minor 
increases in heart rate. Heart rate thresholds for patients With 
active ischemia (eg those With unstable angina in a coro 
nary care unit) are set to detect an absolute heart rate of 75 
beats per minute. In contrast, patients With a history of 
coronary artery disease in a surgical ICU have thresholds set 
to detect either an absolute heart rate of 95 beats per minute 
or a 20% increase in heart rate over the baseline. For this 
threshold, current heart rate, calculated each minute based 
on the median value over the preceding 5 minutes, is 
compared each minute to the baseline value (the median 
value over the preceding 4 hours). 




















