
Demonstration Title: Heart Transplant

Short Description: Michael has been fighting heart failure for several years and now his cardiologist feels his only option is a heart 
transplant. She refers Michael to the transplant team as he waits in the hospital for a donor heart. Michael is at the top of the transplant 
list and when a heart becomes available the team acts quickly to confirm the donor is appropriate and schedule surgery. The surgery is 
a success and Michael recovers in the cardiac ICU and step-down floor as he gains strength and gets ready for his release from the 
hospital. Throughout his journey Michael depends on the ability of his clinical team to rapidly communicate medical data. The 
cardiologist sends data and images on his condition, the viability of the donated heart is quickly assessed with interoperable data 
transfer, and medical device connectivity in the OR, ICU and step-down floor assures his clinical team can quickly and easily monitor 
and document his care.

Participating Organizations: Cerner, InnoVision Medical, Qvera

Scenario Vendor Products Standards

Introduction

Complex treatments like heart transplant surgery require careful choreography of
care among multiple clinicians and institutions in order to make a candidate
determination. Interoperability through data sharing and fast communication is key
to driving the best outcomes. It allows clinicians to save time in accessing and
communicating on important data, enabling more focus on Michael’s medical care.

In the scenario today we follow Michael’s heart transplant journey. We also monitor
the journey of his donor heart, and how the critical information on the donor is
rapidly transmitted to facilitate the coordination and prioritization of Michael’s organ
donation.

Qvera

Cerner

InnoVision

Michael’s cardiologist refers him to the transplant team

Michael’s heart failure has progressed, and he is admitted to the hospital in crisis.
His care team reviews his current symptoms, obtains past images, as well as clinical
information from previous visits. Using the Qvera Interface Engine, both DICOM

Qvera Qvera Interface
Engine

(QIE)

DICOM
C-Store
XDR-I
XDS-I.b
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images and clinical documents from the past are received and reviewed from the
Cerner HIE.  An echocardiogram is performed, confirming the worsened
cardiomyopathy and end-stage heart failure. It is determined that medical
management is no longer sufficient. The new images are pushed to the Cerner HIE
to support Michael’s referral to the transplant team, where we hope he can receive a
new heart.

XDS.b

The Transplant Team develops a plan based on Michael’s health history and
status

Michael is now in the care of the Transplant Team, which leverages all clinical data
available to support his current status and maintain a plan of care while he waits for
a donated heart. Because the hospital leverages the Cerner HIE, every team
member has access to Michael’s current and historical interventions, diagnostics,
and testing, irrespective of service location. Leveraging the HIE’s embedded,
EMR-agnostic HIE view, the Transplant Team members are able to view these
current and historical records in an aggregated, consolidated view that groups
clinical concepts together. This includes the new echocardiogram that was
performed and relayed to the Cerner HIE by Qvera’s interface engine.

Cerner Embedded Cerner
HIE view in EMR of
Qvera-sent
image(s) and
clinical docs

DICOM
C-Store
XDR-I
XDS-I.b
XDS.b

A donor heart becomes available

At a hospital 10 miles away, John Smith is admitted unconscious to the ED
following a motorcycle accident. He is placed on life support and when assessed is
found to have a Glasgow Coma Score of 3, so is determined to be near end-life.
Based on the assessment, the care team nurse recognizes that they must now
notify the region’s Organ Procurement Organization, which in this case is the Gift of
Life of Michigan.

Instead of calling Gift of Life to report the potential donor, which can take upwards
of 40 minutes for both the clinician and Gift of Life coordinators, and include oral
relay of key clinical information, this hospital is leveraging Cerner’s electronic donor

Cerner ● iReferral receipt
of notification
(from Gift of Life) 

● OPO iReferral
receipt of
electronic
notification
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notification solution. Leveraging the clinician’s existing orders workflow, the nurse is
able to trigger the immediate notification to Gift of Life. This notification
automatically pulls in key clinical information on the patient to assist Gift of Life in
evaluating and coordinating on donor eligibility as well as recipient matching.

As a result of the compressed timeline and simplified referral process, Gift of Life is
able to quickly coordinate with the key parties to find a match, which happens to be
Michael who is urgently awaiting a heart donation.
Michael goes into surgery

Michael’s surgery begins with anesthesia delivering the drugs and breathing gases
to provide both sedation and respiratory support. There are many medical devices
used in Michael’s patient journey that could use connectivity. We will focus on
anesthesia and respiratory support used during and after Michael’s surgery.

The anesthesia at this hospital is managed by a contracted service. The
anesthesiologist works at multiple hospitals but always uses a standardized
patient chart for consistency in documentation.

InnoVision translates the data from the anesthesia machine and patient monitor
and auto-fills the chart in real time by connecting the monitor and anesthesia
machine to wifi and transmitting data to the EMR.

At the end of the procedure the case record is stored in Michael’s EMR. The case
record is also stored in the clinical practice records of the anesthesia service.

InnoVision AIMS UX showing
anesthesia
case with
auto-recording of
vitals and key
respiratory
parameters 

InnoVision Medical
Gateway

InnoVision Medical
Interoperability
Platform

Embedded Cerner
HIE view in EMR of
patient vitals.

HL7
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NTP

Michael recovers

Once the surgery is complete Michael is transferred to the Cardiovascular Intensive
Care Unit (CVICU) where respiratory support is initially provided by a mechanical
ventilator. InnoVision consolidates data from the ventilator for transfer to the EMR.

InnoVision InnoVision Medical
Gateway

InnoVision Medical
Interoperability
Platform

HL7
IEEE 11073
IHE DEC
PCD
hRTM
TLS
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Michael gets stronger and sufficient respiratory support is then provided less
invasively by high flow nasal cannula (HFNC) from a Vapotherm system.

InnoVision Medical provides the data transfer from the Vapotherm system into the
EMR, even as Michael is moved out of the CVICU to a step-down floor. Because
the data is now accessible from the chart, the status can be tracked by the
respiratory therapist anywhere in the hospital.

NTP

Transplant team confirms Michael’s new heart is working

Michael’s heart transplant journey continues to be closely monitored with data from
key sources and equipment being regularly shared with his facility and
community-based care teams.

In a post-surgical consult visit, an MRI confirms Michael’s transplanted heart
maintains a healthy structure and function. Since this too was forwarded on to the
Cerner HIE, it is not only available to his post-surgical team at the Transplant
Center but also his cardiologist and primary care physician, who leverage the
embedded EMR-agnostic HIE view in their practice EMRs.

Cerner Embedded Cerner
HIE view in EMR of
patient vitals and
images

DICOM
C-Store
XDR-I
XDS-I.b
XDS.b

Conclusion

Heart transplants are complex and time-sensitive scenarios, and interoperability
standards enable the exchange of DICOM images and medical records,
coordination of referral data with Gift of Life, and the administration, monitoring and
recording of anesthesia and physiologic data during surgery.

The seamless exchange of health data improves patient outcomes and experience,
saves precious time, reduces costs, and ensures smooth coordination of patient
centered care.

Qvera
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Data exchange standards:

Vendor Product Category Protoc
ol

Interop
Body

Interop
Profile Interop Actor

Interop
Messag

e

Send
or

Receiv
e

Transaction
Description

Qvera QIE Interface
Engine

DICOM
/

HTTPS
RAD

SWF.b/
XDS-I.b/
XDR-I

Imaging
Document

Source

RAD-8/
RAD-68

/
RAD-16

/

Send Exchange DICOM with
HIE

HTTPS IHE XDS.b/
XDR

Initiating
Gateway

ITI-41/
ITI-43 Send Exchange CDAs with

HIE

Cerner

Cerner HIE Data
Exchange

DICOM
/

HTTPS
RAD

SWF.b/
XDS-I.b/
XDR-I

Document
Repository

RAD-8/
RAD-68

/
RAD-16

/

Receiv
e

Exchange DICOM with
HIE

HTTPS IHE XDS.b/
XDR

Responding
Gateway

ITI-41/
ITI-43

Receiv
e

Exchange CDAs with
HIE

HL7 IHE
PCD DEC Device Obs

Consumer
PCD-01
(ORU)

Receiv
e

Communicate PCD
Data

Organ
Donor
Notification

Data
Exchange

HL7 IHE
PCD DEC Nursing Care

Team
ORU/A

PI Send Organ donor
notification

HL7 IHE
PCD DEC Nursing Care

Team API Receiv
e

Notification receipt
acknowledgement

InnoVision
InnoVision
Medical
Gateway

Point of
Care
Medical
Devices

HL7 IHE
PCD DEC Device Obs

Reporter PCD-01 Send Communicate PCD
Data
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Hl7 IHE
PCD DEC

Device
Management
Inf. Reporter

PCD-15 Send Communicate Device
Information

InnoVision
Medical
Platform

Device
Managemen
t

HL7 IHE
PCD DEC

Device
Management
Inf. Consumer

PCD-15 Receiv
e

Communicate Device
Information
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