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Receive signals from at least two Sp02 sensors | ~402

;

Determine a pre-post Sp02 from the signals

;

Obtain data for computing a probability and a severity | ~406
of the congenital heart desease

;

The probability and the severity are computed

;

Missing data likely to improve an accuracy of 410
the probability and the severity is identified

;

| _~404

The missing data is obtained | ~412
Missing data likely to improve an accuracy of 414

the probability and the severity is identified

;

Evaluate the probability and the severity in connection | ~416
with avalable resources and an event guidline

;

A result of the evaluation is used to generate

a suggested course of healthcare for the newborn, | ~418

such as transporting the newborn to another facility
and/or controlling an electrical device

FIG. 4
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CLINICAL DECISION SUPPORT SYSTEM
BASED TRIAGE DECISION MAKING

[0001] The following generally relates to a clinical deci-
sion support (CDS) system and more particularly to a CDS
system that determines a probability and a severity of a
condition of interest of a patient and a healthcare recom-
mendation based thereon.

[0002] Detecting certain rare clinical conditions can be
difficult, and determining the severity of the condition may
exceed certain clinicians’ capabilities and expertise. [n many
situations the severity assessment is critical to determine if
the patient can be safely cared for in the current care setting
or needs to be transported to a facility with services typically
needed for patients with such a severity. Examples of such
condition are congenital cardiac defects in a newborn, which
can be life threatening in the first hours and days of life.
[0003] Some congenital cardiac conditions require rela-
tively immediate stabilization and intervention to prevent
mortality. Other congenital heart conditions may present in
the early neonatal period with very subtle or no obvious
symptoms. Patients with these conditions are often dis-
charged home as “normal” and deteriorate at home. Survival
in these patients depends upon rapid identification, triage,
resuscitation and intervention. In many cases, these late
presenting congenital cardiac patients suffer profound and
irreversible injury or death because of delays in intervention.
[0004] Guidelines on screening newborns attempt to
improve detection of these congenital cardiac defects prior
to discharge from the nursery through the use of pulse
oximetry. Pulse oximetry may detect some critical congeni-
tal heart diseases such as Hypoplastic Left Heart Syndrome
Pulmonary Atresia with intact septum Tetralogy of Fallot,
Total Anomalous Pulmonary Venous Return, Transposition
of the Great Vessels Tricuspid Atresia, and Truncus Arte-
riosus. These Critical Congenital Heart Diseases (CCHDs)
represent non-limiting examples of congenital Heart defects.
[0005] Unfortunately, pulse oximetry may not, as reliably,
detect other CCHDs such as aortic arch atresia or hypopla-
sia, interrupted aortic arch, coarctation of the aorta, double-
outlet right ventricle, Ebstein’s anomaly, pulmonary steno-
sis, atrioventricular septal defect, Ventricular Septal Defect,
or single ventricle defects (other than hypoplastic left heart
syndrome and tricuspid atresia), and infants with these
conditions would benefit from early detection, triage and
intervention.

[0006] Aspects described herein address the above-refer-
enced problems and others.

[0007] The following describes an approach that facili-
tates early detection, triage and intervention of certain
conditions of interest. In one instance, initial physiologic
parameters are evaluated based on a “normal” range of a
parameter guideline. If the physiologic parameters fall out-
side of the range, further data is obtained. A probability and
a severity of a condition of interest are determined based at
least on the obtained further data. Recommended healthcare
is determined based on the probability and the severity and
an event guideline. In one instance, the recommendation is
to transport the patient to a healthcare or other facility for
care. Optionally, the recommended healthcare includes
healthcare suggestions that potentially mitigate worsening
of the health status of the subject at the current facility are
also provided. Optionally, the recommended healthcare
results in control of an operation of an electrical device
associated with the care of the patient.
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[0008] In one aspect, a method includes obtaining an
electrical signal that includes a set of at least two sensed
physiologic measurements of a patient. The method further
includes comparing the at least two physiologic measure-
ments with a predetermined physiologic measurement
range. The range is from a sensor output guideline, which is
in electronic format. The method further includes identify-
ing data required to determine a probability and a severity of
a condition of interest of the patient. This is in response to
determining the at least two physiologic measurements do
not satisfy the physiologic measurement range. The method
further includes receiving the identified data in electronic
format. The method further includes determining a first
probability and a first severity of the condition of interest
based on the received identified data. The method further
includes determining a recommended course of action for
the patient based on the first probability and the first severity,
resources of a healthcare facility, and an event guideline.
The method further includes causing a display to visually
present the first probability and first severity and the rec-
ommended course of action.

[0009] In another aspect, a system includes a computing
system with at least one computer processor, input/output,
and computer readable storage medium encoded with a
triage module. The at least one computer processor, in
response to executing instructions of the triage module,
processes data received by the input/output and generates
probabilities and severities of conditions of interest for a
patient, generates a recommended course of action based on
the probabilities and the severities, and causes a display to
visually present the probabilities and severities and the
recommended course of action.

[0010] In another aspect, a computer readable storage
medium encoded with computer readable instructions,
which, when executed by a processer, cause the processor to:
compare a difference value of at least two physiologic
measurements of the patient with a predetermined physi-
ologic measurement range, wherein the at least two physi-
ologic measurements correspond to blood oxygen concen-
tration levels respectively sensed at a right foot of the patient
and a left hand of the patient, identify an ultrasound imaging
procedure for acquiring data to determine a probability and
aseverity of a condition of interest of the patient, in response
to determining the difference value falls outside of the
physiologic measurement range. receive image data from a
scan based on the identified ultrasound imaging procedure,
determine the probability and the first severity of the con-
dition of interest based on the received image data, identify
other data likely to improve an accuracy of the probability
and the severity, update the probability and the severity in
response to receiving at least a sub-set of the identified other
data, determine a recommended course of action for the
patient based on the updated probability, the updated sever-
ity, resources of the healthcare facility, and an event guide-
line, and visually present the updated probability and
updated severity and the recommended course of action.

[0011] The invention may take form in various compo-
nents and arrangements of components, and in various steps
and arrangements of steps. The drawings are only for
purposes of illustrating the preferred embodiments and are
not to be construed as limiting the invention.

[0012] FIG. 1 schematically illustrates a clinical decision
support system with a triage module.
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[0013] FIG. 2 schematically illustrates an example general
triage module.
[0014] FIG. 3 schematically illustrates an example of the

triage module in connection with congenital heart disease in
a newborn.

[0015] FIG. 4 illustrates a method for facilitating early
detection, triage and intervention of certain conditions of
interest.

[0016] Initially referring to FIG. 1, a clinical decision
support (CDS) system 100 is schematically illustrated. The
CDS system 100 is implemented via a computing system
102. Examples of the computing system 102 include, but are
not limited to, a stand-alone or dedicated computer, a
physiologic monitoring apparatus, an imaging system, etc.
In a variation, the CDS system 100 is part of an on-premise
or “cloud” based computing environment, where processing
algorithms are maintained and improved, for example, based
on self-learning, or expert clinician adjudication of libraries,
after the fact, including clinical diagnosis and outcome
information.

[0017] The illustrated computing system 102 includes one
or more hardware processors 104 (e.g., a central processing
unit (CPU), a micro-processor (u-processor), a controller,
etc.) and computer readable storage medium 106 (which
excludes transitory medium) such as physical memory
encoded or embedded with computer readable instructions.
The instructions, when executed by the one or more pro-
cessors 104 cause the one or more processors 104 to carry
out functions, such as one or more functions described
herein and/or other functions.

[0018] Additionally or alternatively, the one or more pro-
cessors 104 execute instructions carried by transitory
medium such as a signal or carrier wave. In FIG. 1, the
computer readable storage medium 106 is shown as a single
element. However, it is to be appreciated that the computer
readable storage medium 106 may include a plurality of
separate hardware storage devices. The separate hardware
storage devices include hardware storage devices local to the
computing system 102, hardware storage devices external
from the computing system 102, or hardware storage
devices distributed between the computing system 102 and
an external device(s).

[0019] Input/output (I/O) 108 receives information from
one or more input devices 110 (e.g., a keyboard, a mouse,
and the like) and/or conveys information to one or more
output devices 112 (e.g., a display monitor, a printer, etc.).
The T/0O 108 is also configured to exchange data (in elec-
tronic format) with one or more other computing devices
114 and/or one or more data repositories 116. When con-
figured to do so, the /O 108 includes one or more physical-
mechanical interfaces and/or a wireless interfaces for
exchanging data. For example, the /O 108 may include an
RJ-45 connector, which electrically interfaces a connector of
an Ethernet cable for data exchange over a wired network,
a wireless network, transceiver for data exchange over a
wireless network, etc. Examples of data exchanged include
demographics, measured physiologic parameters, image
data, laboratory results, clinician reports, observations,
medical history, etc. Such data can be exchanged over the
wired and/or wireless networks.

[0020] Examples of the computing devices 114 include,
but are not limited to, an intravenous pump, an oxygen
regulator, a ventilator, an ECG device, a communication
device (e.g., a smartphone, a pager, etc.), a monitoring
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station (e.g., bedside, central, etc.), a computer, etc.
Examples of data repositories 116 includes a picture
archiving and communication system (PACS), a radiology
information system (RIS), a hospital information system
(HIS), an electronic medical record (EMR), a database, a
server, an imaging system, a computer and/or other data
repository. The data can be transferred via from a computing
device 114 and/or a repository 116 in formats such as Digital
Imaging and Communications in Medicine (DICOM),
Health Level 7 (HL7), and/or other formats.

[0021] The I/O 108 may also be configured to exchange
information such as notifications, messages, warning, etc,
with an output device of the output devices 112 and/or a
computing device of the computing devices 114. Such
exchange can be through email, a text message, an instant
message, a cell phone call, a pager page, etc.

[0022] The illustrated computer readable storage medium
106 stores software applications, software modules, and/or
data. In the illustrated example, the computer readable
storage medium 106 at least stores a triage module 118,
which processes data received over the I/O 108. As
described in greater detail below, in one non-limiting
instance, the one or more processors 104, in response to
executing the instructions of the triage module 118, evalu-
ates health related information of a patient and recommends
whether the subject should be transported to another health-
care facility for care based on the evaluation.

[0023] In one instance, the health state is determined by
computing a probability and a severity for each of one or
more conditions of interest. An example of computing such
information is described in application Ser. No. 12/810,021,
publication number US 2010/0312798 A1, which was filed
on Dec. 8, 2008, and entitled “Retrieval of similar patient
cases based on disease probability vectors,” the entirety of
which is herein incorporated by reference. Generally, appli-
cation Ser. No. 12/810,021 discloses an algorithm that
computes a probability and severity for certain conditions
and updates the probability and severity based on new data.

[0024] In addition to recommending whether the subject
should be transported to another healthcare facility for care,
the one or more processors 104, in response to executing the
instructions of the triage module 118, can further determine
health care suggestions that potentially mitigate worsening
of the health status of the subject at the current facility. The
triage module 118 can further control an operation of an
electronic device, of the other computer device(s), 114
associated with healthcare of the patient. The triage module
118 can further recommend other data types to obtain and
evaluate. The one or more processors 104, in response to
executing the instructions of the triage module 118, may also
perform one or more other functions.

[0025] It is to be appreciated that the probability, the
severity, and the recommendation, for example, facilitates
early detection of difficult to detect acute diseases, such as
acute congenital cardiac defects in a newborn, and applica-
tion of suitable healthcare to the newborn. This may facili-
tate stabilizing a newborn, mitigating worsening of the
condition, improving the chances of survival of the new-
born, and mitagating irreversible injury or death. The prob-
ability, the severity, and the recommendation also facilitates
early detection of other acute diseases and/or chronic dis-
eases, which, likewise, may be difficult to detect, and
benefits from early detection and suitable healthcare.
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[0026] FIG. 2 schematically illustrates a non-limiting
example of the triage module 118. In this example, the triage
module 118 determines a probability and a severity of a
condition of interest of a patient 200 and provides a recom-
mended course of healthcare for the patient based thereon.
[0027] One or more physiologic sensors 202 sense physi-
ologic signals of a patient. The one or more physiologic
sensors 202 include at least one set of sensors that monitor
a physiologic parameter that triggers the triage module 118
to determine the probability and the severity of the condition
of interest and the recommendation.

[0028] An evaluator 204 evaluates the output signals of
the at least one set of sensors. In one instance, this includes
comparing the output signals in connection with a predeter-
mined sensor output guideline 206, which indicates a “nor-
mal range.” This includes, for example, comparing a differ-
ence between two sensor measurements of the same
physiologic parameter, but sensed at different locations on
the patient, with the guideline 206.

[0029] As utilized herein, the term “normal range” is a
range deemed by a clinician(s), a medical facility, the
medical community, etc. as indicating an absence of the
condition of interest. The “normal range” is programmable
and can be changed if the clinician(s), the medical facility,
the medical community, etc. adopts a different range as the
“normal range” or modifies the current “normal range.”
[0030] Logic 208 receives the output of the evaluator 204
and determines whether to invoke other components of the
triage module 118 to determine the probability and the
severity of the condition of interest. For example, where the
output signals are within the “normal range.” the logic 208
does not invoke the other components of the triage module
118. Instead, the logic 208, in one instance, displays a
message (in human readable format, via a display 210 device
of the output devices 112, indicating the output signals are
within the “normal range.”

[0031] This may include displaying a numerical value
indicative of the difference between two sensor measure-
ments along with the “normal range,” a textual message
indicating absence of the condition, indicia such as color
indicating absence or presence of the condition, etc. How-
ever, where the output signals are outside of the “normal
range,” the logic 208 invokes the other components of the
triage module 118 to determine the probability and the
severity of the condition of interest.

[0032] A missing data identifier 212, upon being invoked,
determines, for the condition of interest, data needed to
compute the probability and the severity of the condition of
interest. In the illustrated example, the missing data identi-
fier 212 compares the available data with a predetermined
list of data in a guideline 214 to determine the missing data.
The missing data identifier 212 displays a message (in
human readable format), via the display 210 device of the
output devices 112, indicating the missing data and/or sug-
gesting particular procedure to acquire the missing data.
[0033] By way of this example, in one instance, the
missing data identifier 212 identifies imaging data from an
imager 216 as missing data, or data needed to compute the
probability and the severity of the condition of interest. In
this instance, the missing data identifier 212 conveys a signal
to the display 210, which visually presents a message
indicating certain contextual as well as image data is needed
and/or suggests a particular type or imaging procedure to
obtain the certain image data.
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[0034] Subsequent to determining the probability and the
severity, the missing data identifier 212 identifies other or
additional data that may improve an accuracy of the prob-
ability and the severity of the condition of interest, which is
used to update or compute another probability and severity.
In the illustrated example, the other data includes, but is not
limited to, data from other sensors, other imaging data,
demographics, observations, clinical data, and/or other data.
[0035] Likewise, the missing data identifier 212 displays a
message via the display 210 device indicating the additional
missing data and/or suggesting a particular procedure to
acquire the missing data. The signal requesting the initial
missing date and the additional missing data can also be
transmitted to a messaging service 218 of the output devices
112, which, for example, can send a message with this
information through email, a text message, an instant mes-
sage, a cell phone call, a pager page, a central station
notification, etc.

[0036] A probability and severity determiner 220 deter-
mines the probability and the severity based on the currently
available information. In response to receiving any addi-
tional missing data, the probability and severity determiner
220 determines an updated probability and severity. The
determined probability and the severity are displayed via the
display 210. Optionally, the messaging service 218 can be
used to convey the probability and the severity to particular
devices. After other or additional missing data is received,
the probability and severity determiner 220 generates a
signal indicating the updated and most recent probability
and severity.

[0037] An event recommender 222 processes the prob-
ability and the severity in connection with hospital resources
and a predefined event guideline 224, and generates an
output signal that includes a recommended action for the
patient. The action is, for example, a recommendation that
the patient be transferred to another facility which is
equipped to provide healthcare suitable for a patient with the
probability and the severity of the condition of interest.
[0038] The action further suggests, for example, health-
care that should be provided at the current healthcare facility
to mitigate worsening of the health status of patient. Where
the current facility can provide the recommended healthcare,
the recommendation is visually presented and/or provided
personnel at the current healthcare facility. Similar to the
probability and the severity, the recommended action can be
displayed via the display 222 and/or conveyed to the mes-
saging service 224.

[0039] The action may further include a control signal that
controls an operation of one of more medical devices 226 of
the other computing devices 114. For example, the action
may include a control signal that turns on a monitoring
feature of a monitor monitoring the patient, activates a
bedside or central station monitor alarm, adjusts a flow rate
parameter of an infusion (e.g., intravenous) pump, adjusts a
regulator of an oxygen delivery system, etc. Generally, the
action includes a control signal that controls an operation of
an electrical device related to caring for the patient.

[0040] FIG. 3 schematically illustrates a non-limiting
example of the triage module 118 in connection with a
specific condition of interest. In this example, the triage
module 118 includes instructions for facilitating detection of
congenital cardiac defects in newborns, triage and decision
making such as whether to transport a newborn to a health-
care facility more equipped to address the congenital cardiac
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defects. For sake of brevity and clarity, other specific
examples contemplated herein are not included in detail.
[0041] In the illustrated example, the /O 108 of the
computing system 102 receives blood oxygen signals
respectively from at least two blood oxygen (Sp02) sensors
302. In this example, a first or one of the at least two Sp02
sensors 302 is located at a right foot of the subject, and a
second or other one of the at least two Sp02 sensors 302 is
located at a left hand of the subject. The at least two Sp02
sensors 302 concurrently measure blood oxygen for a same
set of cardiac cycles, such as all or a sub-set of cardiac
cycles.

[0042] The illustrated at least two Sp02 sensors 302 are,
for example, part of a pulse oximeter, which indirectly
monitors the oxygen saturation of a subject’s blood and
changes in blood volume in the skin, producing a photopl-
ethysmogram. In a variation, the oxygen saturation is, for
example, measured directly through a blood sample. In yet
another variation, a combination of indirect and direct
measurements are made using a pulse oximeter, blood
sample and/or other approach to measuring blood oxygen
saturation.

[0043] A Sp02 monitor 304 processes the signals from the
at least two Sp02 sensors 302. Such processing, for example,
includes pre-processing the signal to improve signal quality.
The Sp02 monitor 304 determines and outputs a difference
between the pre-processed blood oxygen measurement val-
ues (or a pre-post Sp02 value). Generally, the difference
indicates whether blood is flowing through the lungs and
being oxygenated or through a shunt and not being oxygen-
ated. The Sp02 monitor 304 also measures other values such
as, for example, a pulse transient time.

[0044] The illustrated triage module 118 includes a pre-
post Sp02 evaluator 306 that receives and evaluates the
pre-post Sp02 value. In the illustrated embodiment, the
pre-post Sp02 evaluator 306 evaluates the pre-post Sp02
value based on a pre-determined pre-post Sp02 guideline
that indicates a “normal” range for the pre-post Sp02 value,
which is a range deemed by the medical community as
indicating an absence of a congenital cardiac defect that
would result in a newborn being transported to a different
medical facility.

[0045] The logic, based on the signal from the evaluator
306, indicates that no further action is required (e.g., where
the signal indicates the pre-post Sp02 value is within the
“normal” range) or invokes further action (e.g., where the
signal indicates the pre-post Sp02 value is outside of the
“normal” range) of the other components of the triage
module 118, as described in comnection with FIG. 2 and/or
otherwise.

[0046] In this example, the missing data identifier 212,
upon being invoked, outputs a signal that indicates missing
data required to generate the probability and severity of a
congenital cardiac defect. The missing data identifier 212
determines the missing information based on the data guide-
line 214. The signal can be conveyed to the display 222
and/or messaging service, as described in connection with
FIG. 2 and/or otherwise.

[0047] In the illustrated example, the missing data iden-
tifier 212 identifies ultrasound (US) image data from a scan
of the newborn performed, for example, with an US imager
227. Generally, a suitable US imager is capable of providing
feedback to a user as to the acceptability of imaging tech-
nique for assessment (such as 2D frechand, 2D with tracking
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device, mechanical 3D acquisition, electronic matrix array)
of biometry like inter-cardiac shunt and gross anatomy
assessment based on organ models.

[0048] The probability and severity determiner 212 deter-
mines a probability and severity a congenital cardiac defects
based on the currently available information. The probabil-
ity and severity determiner 212, for example, quantifies a
probability of absence of congenital heart disease normalcy
of the US image data with regards to probability and severity
of congenital heart defects. In the illustrated example, this is
achieved in part by processing the image data using the
image atlas of organ defects, in connection with machine
learning, to yield the probability and the severity of specific
organ defects based on US image data.

[0049] The missing data identifier 212 also identifies an
ECG of the newborn generated by an ECG monitor 228
based on electrical heat activity data sensed by ECG sensors
230 (3 lead, 12 lead, etc.). The missing data identifier 212
also identifies demographics, observations and clinical data,
such as a presence and significance or cardiac murmur,
acrocyanosis or central cyanosis, history of pregnancy, his-
tory of delivery, and other laboratory findings. As data
becomes available, the probability and severity determiner
220 updates the probability and severity. The probability and
severity determiner 220 also takes into account the SPO2
difference and/or other data obtained by the system.

[0050] The determined probability and the severity is
output and displayed via the display 210, as described herein
or otherwise. The displayed data provides, for example,
guidance to the clinician as to the secondary investigations
including additional sensor information, lab tests, other
image procedures, and detailed physical exam input needed
to refine the model findings. By way of example, the
displayed data may indicate a list of congenital cardiac
defects (e.g., defect A: 10%, defect B: 3%, etc.), and, for
each defect provide a probability of the defect and a severity
of the defect.

[0051] The event recommender 222 processes the prob-
ability and the severity based on the event guidelines 224
and generates an output signal that includes a recommended
action for the patient. Where the triage module 118 deter-
mines the newborn has a congenital cardiac defect and that
the present facility is not able to provide suitable care, the
recommendation is to transport the newborn. The corre-
sponding action may include, for example, notifying the
transport service, controlling an electronic device associated
with healthcare of the newborn, etc.

[0052] As discussed herein, the probability, the severity,
and the recommendation facilitates early detection of diffi-
cult to detect acute diseases and application of suitable
healthcare. With newborns and congenital cardiac defect,
such care may stabilize the newborn, mitigating worsening
of the condition, and improving the chances of survival of
the newborn, and mitagating irreversible injury or death.
Again, the probability, the severity, and the recommendation
also facilitates early detection of other acute diseases and/or
chronic diseases.

[0053] FIG. 4 illustrates example method in accordance
with the examples discussed herein. Similar to FIG. 3, FIG.
4 is discussed in connection with a particular example,
congenital cardiac defects, for sake of brevity and clarity.

[0054] It is to be appreciated that the ordering of the acts
of these methods is not limiting. As such, other orderings are
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contemplated herein. In addition, one or more acts may be
omitted and/or one or more additional acts may be included.
[0055] At 402, signals from at least two SpO2 sensors,
which simultaneously sense SpO2, are received.

[0056] As discussed herein, sensors located at a right foot
and the left hand of the newborn provide information for
determining whether blood is flowing through the lungs and
being oxygenated as it is supposed to or is being shunted
around the lungs and not being oxygenated.

[0057] At 404, the received signals are processed to deter-
mine a pre-post SpO2 difference value.

[0058] As discussed herein, this includes calculating a
difference between two blood oxygen concentration mea-
surements, measured at two right foot and left hand, respec-
tively.

[0059] At 406, in response to the pre-post SpO2 value
being outside of a range from a predetermined guideline,
data for determining a probability and a severity of con-
genital heart disease is acquired.

[0060] As disclosed herein, in one instance, with congeni-
tal heart disease of a newborn, at least US imaging data is
identified as being required for determining the probability
and the severity.

[0061] At 408, the probability and the severity of congeni-
tal heart disease are computed based on the acquired data.
[0062] At 410, missing data likely to improve an accuracy
of the probability and the severity is identified.

[0063] At 412, the missing data is obtained. This act is
omitted where no missing data is identified and/or an
operator determines not to acquire the identified missing
data.

[0064] At 414, the probability and the severity of congeni-

tal heart disease are updated based on the obtained missing
data.

[0065] At 416, the probability and the severity are evalu-
ated in connection with available local healthcare resources
and an event guideline.

[0066] At 418, a result of the evaluation is used to generate
a suggested course of healthcare for the newborn.

[0067] As discussed herein, the suggested course of
healthcare includes, for example, transporting the newborn
to a different healthcare facility better equipped for the
patient, healthcare to mitigate worsening of the health status
of patient at the current healthcare facility, etc. The sug-
gested course of healthcare may also include transmitting a
control signal that controls an operation of at least one
electrical device associated with the care.

[0068] The above acts may be implemented by way of
computer readable instructions, encoded or embedded on
computer readable storage medium, which, when executed
by a computer processor cause the processor to carry out the
described acts. Additionally or alternatively, at least one of
the computer readable instructions is carried by a signal,
carrier wave and other transitory medium and implemented
by the computer processor.

[0069] The invention has been described with reference to
the preferred embodiments. Modifications and alterations
may occur to others upon reading and understanding the
preceding detailed description. It is intended that the inven-
tion be constructed as including all such modifications and
alterations insofar as they come within the scope of the
appended claims or the equivalents thereof.
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1. A method, comprising:

receiving an electrical signal that includes a set of at least
two sensed physiologic measurements of a patient;

comparing the at least two physiologic measurements
with a predetermined physiologic measurement range
from a sensor output guideline, which is in electronic
format;
identifying data required to determine a probability and a
severity of a condition of interest of the patient based
on a data guideline, in response to determining the at
least two physiologic measurements do not satisfy the
physiologic measurement range;
obtaining the identified data in electronic format;
determining a probability and a severity of the condition
of interest based on the received identified data;

determining a recommended course of action for the
patient based on the probability and the severity,
resources of a healthcare facility, and an event guide-
line; and

causing a display to visually present the probability and

first severity and the recommended course of action.

2. The method of claim 1, further comprising:

generating a control signal that controls an operation of an

electronic device associated with healthcare for the
patient based on the recommended course of action and
the event guideline; and

controlling the operation of the electronic device with the

control signal.

3. The method of claim 1, wherein the identified data
includes image data.

4. (canceled)

5. The method of claim 3, further comprising:

receiving an image atlas of organ defects, wherein the

determining the probability includes determining the
probability and the severity of the condition of interest
based on the image data and the image atlas of organ
defects.

6. (canceled)

7. The method of claim 5, further comprising:

identifying other data likely to improve an accuracy of the

probability and the severity of the condition of interest;
and

updating the probability and the severity, based on the

other data to generate an updated probability and an
updated severity of the condition of interest.

8. (canceled)

9. (canceled)

10. (canceled)

11. (canceled)

12. The method of claim 1, wherein the condition of
interest is a congenital cardiac defect of a newborn and the
at least sensed physiologic measurements are blood oxygen
concentrations, one sensed at a right foot of the newborn and
the other sensed at a left hand of the newborn.

13. (canceled)

14. The method of claim 12, wherein comparing the at
least two physiologic measurements includes taking a dif-
ference between the at least two physiologic measurements
and determining a difference blood oxygen concentration
value, comparing the difference blood oxygen concentration
value with the measurement range from the sensor output
guideline, and determining blood is being shunted around
the lungs.
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15. A system, comprising;
a computing system, including:
at least one computer processor;
input/output; and
computer readable storage medium encoded with a
triage module
wherein
the input/output is configured to receive an electrical
signal that includes a set of at least two sensed physi-
ologic measurements of a patient; and

the at least one computer processor is configured to

execute instructions of the triage module, said instruc-

tions including:

comparing the at least two physiologic measurements
with a predetermined physiologic measurement
range from a sensor output guideline, which is in
electronic format;

identifying data required to determine a probability and
a severity of a condition of interest of the patient
based on a data guideline, in response to determining
the at least two physiologic measurements do not
satisfy the physiologic measurement range;

obtaining the identified data in electronic format;

determining a probability and severity of the condition
of interest based on the received identified data; and

determining a recommended course of action for the
patient based on the probability and the severity,
resources of a healthcare facility, and an event guide-
line; and

causing a display to visually present the probability and
the severity and the recommended course of action.

16. The system of claim 15, wherein the at least one
computer processor is configured to control an operation of
at least one electronic device based on the recommended
course of action.

17. The system of claim 16, wherein the at least one
computer processor is configured to further determine the
probability and the severity based on image data and an
image atlas of organ defects.

18. The system of claim 17, wherein the at least one
computer processor is configured to further determine the
probability and the severity based on physiologic sensor
data, demographics, observations, and clinical data.

19. (canceled)

20. The system of claim 15, wherein the recommended
course of action includes transporting the patient to another
healthcare facility better equipped for the condition of
interest.

21. The system of claim 20, wherein the recommended
course of action further includes suggested healthcare to
mitigate worsening of the condition of interest before the
patient is transported.

22. The system of claim 15, wherein the recommended
course of action includes suggested healthcare to mitigate
worsening of the condition of interest at the healthcare
facility using the resources available at the healthcare facil-
ity.

23. (canceled)

24. (canceled)

25. A non-transitory computer readable storage medium
encoded with computer readable instructions, which, when
executed by a processer, cause the processor to:

receive an electrical signal that includes a set of at least

two sensed physiologic measurements of a patient;
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compare a difference value of the at least two physiologic
measurements with a predetermined physiologic mea-
surement range from a sensor output guideline, wherein
the at least two physiologic measurements correspond
to blood oxygen concentration levels respectively
sensed at a right foot of the patient and a left hand of
the patient;

identify an ultrasound imaging procedure for acquiring

data to determine a probability and a severity of a
condition of interest of the patient, in response to
determining the difference value falls outside of the
physiologic measurement range;

obtain image data from a scan based on the identified

ultrasound imaging procedure;

determine the probability and the first severity of the

condition of interest based on the received image data;
identify other data likely to improve an accuracy of the
probability and the severity;
update the probability and the severity in response to
receiving at least a sub-set of the identified other data;

determine a recommended course of action for the patient
based on the updated probability, the updated severity,
resources of the healthcare facility, and an event guide-
line; and

visually present the updated probability and updated

severity and the recommended of action.

26. The non-transitory computer readable storage medium
of claim 25, wherein computer readable instructions further
cause the processor to:

generate a control signal that controls an operation of an

electronic device associated with healthcare for the
patient based on the recommended course of action and
the event guideline; and

control the operation of the electronic device with the

control signal.

27. The non-transitory computer readable storage medium
of claim 25, wherein the identified data includes imaging
data.

28. The non-transitory computer readable storage medium
of claim 27, wherein computer readable instructions further
cause the processor to:

receive an image atlas of organ defects, wherein the

determining the probability includes determining the
probability and the severity of the condition of interest
based on the image data and the image atlas of organ
defects.

29. The non-transitory computer readable storage medium
of claim 28, wherein computer readable instructions further
cause the processor to:

identify other data likely to improve an accuracy of the

probability and the severity of the condition of interest;
and

update the probability and the severity, based on the other

data to generate an updated probability and an updated
severity of the condition of interest.

30. The non-transitory computer readable storage medium
of claim 25, wherein the condition of interest is a congenital
cardiac defect of a newborn and the at least two sensed
physiologic measurements are blood oxygen concentrations,
one sensed at a right foot of the newborn and the other
sensed at a left hand of the newborn.
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