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DISCLOSURE
• Employed by Mercy Hospital St. Louis since April, 1984

• Manager of Perfusion Services

• ECMO Coordinator

• New Technologies Committee Coordinator

• Administrative Co-Lead Mercy Healthcare Cardiac Surgery 
Specialty Council



“It was very painful”

Verbal communication to me in Boston
May, 2017

“But it’s done” I said
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THE NEED
• How do we effectively chart cardiopulmonary bypass and get information 

into Epic when the timeframe involves days and or weeks instead of a few 
hours? (I really want this for both of my needs).

• What capital equipment needs are there?

• What implications are there for Mercy Technology Services (MTS)?

• What implications are there for the Epic team?

• How do we create the interface?

• And, I know via the Mercy CTS Specialty Council, that there is a need 
throughout Mercy for perfusion EMR capability in all of the hospitals.

• GOAL: find a vendor that fits everyone’s needs and make it an enterprise 
solution throughout Mercy.

• St. Louis was the first to bat in this game, so get it right and build on it so 
that all Mercy perfusionists benefit from this work.
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THE PREPARATION
• Decide what I want this to do for me.

• Pick a vendor for a perfusion EMR.

• This product must do more than create a perfusion record on a document 
that can be viewed (i.e. a PDF media file).

• This product must allow 2-way communication between the hardware and 
the Mercy network (Epic)

• Needs to be able to accept an ADT feed and have an HL7 interface.

• Build the cost into the ECMO 5 year pro forma.

• Place capital into the Capital Request Committee (CRC) process; identified in 
the ECMO 5 year pro forma.

• Assist in creating the business plan for MTS and Epic integration.

• Be the facilitator  between MTS, Epic Team, and administration.
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THE REALITY
• I need an EMR for ECMO and an EMR for perfusion in the CVOR.

• Each one is going to cost a lot of money.

• I cannot expect to pick a different vendor for each application.  One vendor 
had to be able to ultimately supply both needs.

• That meant one vendor had to be able to function with a wide variety of 
equipment, both in St. Louis and other Mercy facilities (if we are being good 
stewards of Mercy’s financial resources).

• I knew early on that I get a single option for third party Epic integration.  

• I had no idea what it would take to both create a local perfusion EMR and 
integrate it into Epic.

• It means allowing a non-Mercy entity access to Mercy’s network.

• Mercy guards their network like Fort Knox.  There’s a big legal issue here 
with allowing access to third party vendors.

• This will likely be a multi-phased endeavor.
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HOW DO I GET THIS INFO INTO EPIC?
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EQUIPMENT PURCHASED
• Quantum workstation (3) with VIPER software.

• M3 functionality (saturations, Hgb, flow).

• Additional “m” functionality would have to come later.

• On-site installation & configuration.

• Sentinel & Vigilance Total Care.**

• The rest of the ECMO equipment (heater/cooler, etc.).
** 

Once this becomes a standard Mercy Healthcare will make it an 
enterprise solution and pick up the annual cost for software & 
maintenance.
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EQUIPMENT FOR THE FUTURE
• Newest Quantum workstation that combines QDMU & “M” 

options (we actually purchased this and are awaiting its release).

• Spectrum M4 functionality.

• Includes: gas module & CO2 exhaust sensor.

• Gas module provides FiCO2, FiO2, and total sweep.

• CO2 exhaust sensor provides FeCO2.

• Using those inputs, plus the SaO2, SvO2, blood flow, and 
Hemoglobin, we can then predict PaO2 and PaCO2.

• That makes these calculations available to us: VCO2, DO2, VO2, 
oxygen extraction ratio.

• Calculations can also be indexed to BSA.

• Ratio of oxygen delivery to CO2 production.



10 |

COMMUNICATION WISHES
• CentriMag and CardioQuip information sent to Quantum (flow, 

RPM, pressures, temperatures).

• CVICU Phillips monitor patient data sent to Quantum.

• Bi-directional communication between Quantum & Epic for 
charting, checklists, lab data, etc.

• Capturing of gas data (sweep flow, FIO2) from blender.

• Functionality regardless of where the patient was located.
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COMMUNICATION ISSUES
• Latest generation CentriMag pump console has no RS232 communication 

port.

• The CentriMag monitor has a European-spec communications port that is 
not FDA certified (and apparently never will be).

• The CardioQuip mini heater/cooler has no temperature monitoring inputs 
and Bob didn’t specify inclusion of a data output.

• The Phillips monitors in our CVICU have no network cards for data output 
(we need to buy those too).

• Spectrum integration into Epic would need to be multi-phased, so bi-
directional communication would not be ready by ECMO program launch 
date.

• We need to assure network access for Spectrum in the CVICU and CVOR.

• No blender sold in the USA has a digital output, meaning we would not be 
able to capture gas data electronically.
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FACILITY CONSIDERATIONS
• We would only provide ECMO in 3 rooms in our CVICU; the 3 

largest, and those monitors would be configured for network 
cards for patient data output.

• Spectrum required a virtual server space be created by MTS.

• Spectrum functionality necessitated Mercy approved access by 
the Spectrum company to Mercy Healthcare’s network (Legal 
Department had to get involved).

• Initially we would not have network access anywhere but the 
CVICU (not available initially in the CVOR, cath lab, or anywhere 
else).

• Mercy would require that Spectrum had to be hard-wired to the 
network, meaning no wireless would be allowed.
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THE PLAN
• Mercy required a business plan to implement Spectrum for 

ECMO in a phase one, phase two, etc., plan.

• Epic support would create for us a St. Louis-specific Adult ECMO 
flow sheet for the bedside RN and ECMO Specialist to use for a 
variety of periodic charting (we customized Springfield’s existing 
flow sheet).

• This flow sheet would contain space for intermittent data 
capture and most routine checklists. 

• Initially the Specialist would do their charting in the Spectrum 
VIPER software (on the pump) and then duplicate some of that 
in Epic.

• Down the road all charting would occur in the Spectrum VIPER 
software and this would be sent directly into the Epic flow 
sheet.
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SPECTRUM FUNCTIONALITY
• Continuous capture of pump flow, hemoglobin, arterial saturation, venous 

saturation.

• Sustained recording of gas sweep flow and FIO2 with display and trending 
(requires manual entry for each change of parameter).

• All patient and case demographics (ADT feed to capture some data).

• Continuous trending all data.

• Main Intra-operative display with key elements.

• Space to record a wide variety of laboratory test data.

• All checklists with manual entry. (hourly equipment, pump settings, hourly 
circuit clot assessment, change of shift, transport).

• Event chart summary with notation abilities.

• Eventually: communication of all of this directly into Epic.
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THE PROCESS (sometimes painful)
• All hardware purchased (QDMU, M2, which later became M3 since we 

needed more functionality).

• Work with Spectrum to plan for connectivity with our hardware.

• Mercy MTS sets up a virtual server which includes 1 test database, 1 test 
applications database, 1 production database, 1 production applications 
database.

• Spectrum makes a site visit to Mercy St. Louis to view our infrastructure in all 
areas where their product will be utilized, identifies potential issues.

• Spectrum goes through process with Mercy MTS and legal department to 
gain access to our network.

• Both sides sign legal documents.

• Spectrum installs their software remotely; given a unique VPN (encrypted 
connection).

• MTS configures QDMU to be able to talk to the Mercy server.

• Manual test.
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MTS RESTRICTIONS
• The vendor (Spectrum) must go through a security review by Mercy.

• They have many forms to sign off on to meet Mercy’s criteria for network 
access.

• Spectrum employee visits and meets with our chief of security to discuss 
these issues.

• Mercy makes sure that Spectrum’s facilities, equipment, software meets our 
standards and protects our data so that Mercy information is secure.

• Anytime Spectrum needs to remote in to Mercy’s network they are given 
access via a challenge question, password reset, and then granted access 
which will expire at midnight (cannot enter the network independently of 
Mercy’s protocol which requires our contact to initiate the access process).
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IMPLEMENT THE PLAN
• Bob sits down and works from the Springfield Epic Adult ECMO flow sheet and 

formulates a new one for St. Louis.

• Multiple meetings with Epic Team to design and build the new flow sheet.

• Parallel to this work is the Spectrum process.

• PHASE ONE creates the ADT communication between Mercy’s network and 
Spectrum.

• It includes communication of the Spectrum ECMO record into the Mercy virtual 
server.

• That’s it! For now the flow sheet is filled out in Epic, and a nearly identical set of 
data is entered into Spectrum via multiple checklists and data entry screens.

• PHASE TWO will enable charting in the QDMU and that information will 
populate lines in the Adult ECMO flow sheet in Epic (one way).

• It will also include implementing communication between the patient monitor 
vitals into the QDMU (didn’t get done in phase one).

• PHASE THREE will hopefully include Spectrum gas analytics.
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EPIC ADULT ECMO FLOWSHEET
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EPIC ADULT ECMO FLOWSHEET
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EPIC ADULT ECMO FLOWSHEET
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EPIC ADULT ECMO FLOWSHEET
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EPIC ADULT ECMO FLOWSHEET
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EPIC ADULT ECMO FLOWSHEET
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EPIC ADULT ECMO FLOWSHEET
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SPECTRUM VIPER QDMU
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QDMU MAIN RECORD PAGE



27 |

QDMU DEMOGRAPHICS SCREEN
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QDMU INTRA-OP SCREEN
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SPECTRUM M3 DISPLAY
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TRENDED PARAMETERS



31 |

CHECKLISTS
• Preparation for ECMO initiation equipment and circuit checklist.

• Initiation of ECMO checklist.

• ECMO pump settings (hourly)

• Equipment and circuit assessment (hourly)

• Circuit clot assessment (hourly)

• Change of shift circuit checklist and associated charting.

• Equipment and circuit check Q shift/post transport.

• Transport specific to perfusionist and ECMO Specialist.

• Transport: arriving in receiving department.
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CIRCUIT CHECK ASSESSMENT
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CHANGE OF SHIFT CHECKLIST
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CIRCUIT CLOT ASSESSMENT
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CIRCUIT SCHEMATIC
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CHECKLIST SUMMARY SCREEN
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NOTE ENTRY
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EVENT CHART SUMMARY SCREEN
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LAB VALUES SCREEN



40 |

CURRENT RESULTS & OPINIONS
• We’ve uncovered nagging network connectivity issues that have hopefully 

been corrected.

• Our M3 monitors are loaners until the latest Quantum workstation is 
available, then QDMU & M3 will be swapped for the latest iteration.

• I believe I can simplify the checklists we use (work in progress).

• There’s a learning curve to navigating features in the Quantum.

• I really wish I could trend the RPMs of the CentriMag in addition to the flow.

• It’s great to have critical data constantly trended and displayed.

• We do ACT testing via an HMS (same convention as in he CVOR, and results 
have to be manually entered into Spectrum and also in the lab’s software.

• I’ve learned that the 2-way communication from Epic to the Quantum will be 
limited to the ADT feed.  Virtually all info will go from Quantum to Epic.

• Electronic records for Perfusion (and especially for ECMO) are big files that 
require time to navigate, unlike our paper records. We’re learning!
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QUESTIONS?


