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Closed Loop HealthCare Team: Home to Hospital to Home
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Randall at Home

Depth camera for #Wnome fall detection
so Randall gets help fast
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Bed sensor logs sleep patterns.
Motion sensors log activity.



ReaiTime Fall Detection

A Alert sent to caregivers with embedded link to depth video clip

Possible fall detected!

Fall confidence: 0.86
ID: 3012

IP: 10.0.1.200

Date: 12 04 2013
Tirne: 16_08_45_531

Another person was not detected walking in the room.
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Fal | Detection and anal :
Can change the course and outcome of the even

More information about the fall can influence medical intervention
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Hospital will have standards-based nl ntegrated
Environmentso, for full dat a |
closed-l oop control , nbloTd ok MHex |l 1t

Operating Room

Emergency Department

In ED: Retrievindata from remoteEHR
Then: Transfer all data and device settings
from ED>OR
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Integrated Clinical EnvironmentSimplified Architecture

From ASTM F27419
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Standard recognized by FDA in August 2013




PatientControlled Analgesia (PCA)
systemsafety concerns

Pain
— R —
| ﬁ o
PCA Pump utton Patient Overdoss Nurse call

A Patientscan call to request more analgesia, but, cannot call for
help when ovemedicated

A Overmedication can cause respiratory and cardiac arrest

A Comprehensive monitoring gt typically used due to high false
and nuisance alarm rate
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http://ppahs.wordpress.com/2012/02/01/guegbostyesreaktime-monitoringwould-have
savedleah2/

This is the story of an 11 year old who died from naremititiced respiratory depression.
"Ten years after my daughter's death, nothing has changed in the codes of monitoriag po
op patients continuously, until they leave the hospital. Alive."

http://www.apsf.org/newsletters/html/2010/spring/12 coalition.htm

This is a statement from a muhiospital coalition frustrated by ongoing adverse patient
events:

"A closedloop system, which stops or pauses opioid dosing if respiratory depression is
detected, is desirable. Systems are most ideally centrally monitored. In any case, alarms
should be audible or otherwise available to the primary caregiver, and a mechanism for
prompt response should be in place."

http://ppahs.wordpress.com/about/

"Carly Ann Pritchard ... suffered an ankle injury and then underwent surgery to reduce
lingering pain from her ankle injury. Unfortunately, although she survived surgery, she
suffered brain damage because of an accidental overdose from a morpleaepain pump-
after surgery. A California appeals court recently upheld a jury's award of about $9.9 milli
damages."
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MD PnP

ICE = Integrated Clinical Environment

O pe N I C E Bitly.confopen_ice
A OpenICEncompasses
I Medical Device Interfaces
I Patient Simulation
I HIS Connectivity
I Safety Assurance
I Validation and testing
I Regulatory Pathway
I ICE ApplicatioaXchanggICE AX)

A Med apps, device management

A Everything is open source p— —
A OpenICEis a work in progress S .,
I Currently useful for clinical and CS research, . viswazation é”‘d’ |

prototyping, standards development/ref . W-i‘::‘;_‘ -
implementation, starting point for med device =
deployment, etc.




Implementing ASTM ICE Standard
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