Infusion Pump Event Communication
This document is intended to provide background information to support a mechanism for the transmission of event information for large volume (general purpose) infusion pumps
.  Common infusion modalities for these pumps may include continuous, piggyback, bolus, multi-step, and intermittent functionality.  Support for patient-controlled analgesia (PCA) pumps and other types of pumps will be addressed at a later date.
For purposes of this discussion, a distinction is made between events and alarms.  

· Events are operational milestones and key parameter changes.  For example, during normal execution of an infusion therapy protocol, non-alarm conditions such as start of delivery, change of rate, switchover from piggyback to primary drug, completion of delivery, transition to KVO, etc. are important to full recording or state awareness for the therapeutic process. 

· Alarms are a subset of events which are intended to engage immediate response from the clinician, and are handled in the Alarm Communication Management profile.  
The infusion pump group recommends the use of a new event message, PCD-10 Communicate Event Data, based on ORU^R01, to differentiate episodic event information.  The new message will allow receiving systems such as clinical decision support systems (CDSS) and clinical workflow applications 
to more easily separate event information from the overall data stream.  

A major challenge in reporting infusion pump events is that although pumps are able to report programmed and operational parameters, they are typically not “aware” of how or why they are being used clinically.  In medical environments there are an enormous number of use cases for administering an infusion using a pump.  Even a routine delivery of an amount of fluid may involve several instances where the infusion is paused or stopped and then restarted (either within seconds or after several hours or more).  The infusion rate may be changed, or an alarm may cause the infusion to stop until the alarm is addressed.  For various practical and clinical reasons, the values programmed on the pump by the clinician may not relate to the volume that the physician ordered, the actual volume of the fluid container that was hung, or the rate at which the infusion was ordered.
Within the group of pump vendors, there is inconsistency in how event information is reported from pumps.  The same information may be represented differently, or a different set of information may be reported.  Information may be reported periodically or episodically, but not in accordance with a common specification.
As a result, the pump workgroup has decided to standardize using a small number of basic operational events.   In combination with pump mode and status information, these can be used to express the various key operational components of an infusion over time.  Systems that receive event information, such as eMAR or BCMA systems, have the clinical/medication order information and will need to reconcile the reported operational events with this information.
Basic Infusion Events
It may be helpful to think of an infusion as a series of infusion segments, each of which is bounded by one of the following infusion events:

· Infusion Start

· Infusion Stop

· Infusion Complete

The following diagram illustrates a typical scenario where a bag of fluid is infused and a rate change is made:
· An infusion is started at 75 mL/hr.  A volume to be infused is programmed (not shown).

· After a period of time the infusion is stopped (paused), perhaps in order to move the patient.

· The infusion is resumed at 100 mL/hr.

· The programmed volume to be infused is met (infusion is complete).

· Pump switches to KVO (keep vein open) mode.

· Pump is stopped.
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Event Message – PCD-10 Communicate Event Data
A new PCD message, PCD-10 Communicate Event Data, is proposed.  
· The structure of the message is similar to the PCD-01 message (ORU^R01).
· The same OBX sequence is used.
· Each PCD-10 message contains only information relevant to the specific device and channel on which the event occurred.
· A single event is represented in each message.

· Only information pertinent to the event is included.  

· The time of the event will be reported in the message for each parameter.
Infusion Event Parameters
The following parameters will be used when reporting infusion events.

	Parameter
	MDC Code
	Notes

	Drug Name
	MDC_DRUG_NAME_TYPE
	

	Drug Concentration
	MDC_CONC_DRUG
	

	Pump Mode
	MDC_PUMP_MODE
	

	Pump Status
	MDC_PUMP_STAT
	

	Rate
	MDC_FLOW_FLUID_PUMP
	Rate (source and delivery channel)

	Dose Rate
	MDC_RATE_DOSE
	Dose (source channel only)
Used when dosing is not in mL/hr

	Volume Programmed
	MDC_VOL_FLUID_TBI
	

	Volume Remaining
	MDC_VOL_FLUID_TBI_REMAIN
	

	Volume Delivered
	MDC_VOL_FLUID_DELIV
	

	Cumulative Volume Delivered
	MDC_VOL_DELIV_TOTAL_SET
	Depending on manufacturer and model, may be reset by clinician manually (“Clear shift totals”) or when new patient and/or drug are selected

	Time Remaining
	MDC_TIME_PD_REMAIN
	

	Patient Height
	MDC_ATTR_PT_HEIGHT
	

	Patient Weight
	MDC_ATTR_PT_WEIGHT
	


The following table describes the pump events and their attributes.
	Event Name
	Attribute(s)

	INFUS_START

(If a KVO start, then the MDC_PUMP_STAT = pump-status-kvo)

(Infusion started)
	· MDC_DRUG_NAME_TYPE

· MDC_CONC_DRUG

· MDC_FLOW_FLUID_PUMP

· MDC_PUMP_MODE

· MDC_PUMP_STAT 

· MDC_RATE_DOSE

· MDC_VOL_FLUID_DELIV 

· MDC_VOL_FLUID_DELIV_TOTAL_SET (accumulated/total volume infused) – need to add to Rosetta

· MDC_VOL_FLUID_TBI_REMAIN (relative to the total volume infused)

· MDC_VOL_FLUID_TBI (programmed VTBI)



	INFUS_STOP

(Infusion stopped)
	· MDC_DRUG_NAME_TYPE

· MDC_CONC_DRUG

· MDC_PUMP_MODE

· MDC_VOL_FLUID_DELIV

· MDC_VOL_FLUID_DELIV_TOTAL_SET (accumulated/total volume infused)

· MDC_VOL_FLUID_TBI_REMAIN

	INFUS_COMP

(interpreted as an INFUS_STOP where the VTBI was met)

(Infusion completed)
	Include at least the following:

· MDC_DRUG_NAME_TYPE

· MDC_CONC_DRUG

· MDC_PUMP_MODE

· MDC_VOL_FLUID_DELIV

· MDC_VOL_FLUID_DELIV_TOTAL_SET (accumulated/total volume infused)

· MDC_VOL_FLUID_TBI_REMAIN

	COMM_STATUS_CHANGE
	???


At each INFUS_STOP, include these volume delivered/VTBI elements:

1) MDC_VOL_FLUID_DELIV_TOTAL_SET – total volume delivered since the last programming performed by a user

2) MDC_VOL_FLUID_DELIV – volume delivered over the last delivery segment (i.e. since the last INFUS_START
)

3) MDC_VOL_FLUID_TBI_REMAIN – VTBI remaining relative
 to the total volume infused

Note:  The volume delivered amount is associated to a single channel or line (i.e. drug) – no accumulation will be made across channels or lines (e.g. a bolus on top of a continuous delivery on channel A will still have its own volume delivered amounts
).

The following table describes the optionality of each attribute for each pump event:
	Event Name
	Attribute
	Optionality


	INFUS_START
	MDC_DRUG_NAME_TYPE
	R

	
	MDC_CONC_DRUG
	O

	
	MDC_PUMP_MODE
	R

	
	MDC_PUMP_STAT
	R

	
	MDC_FLOW_FLUID_PUMP
	R

	
	MDC_RATE_DOSE
	O

	
	MDC_VOL_FLUID_TBI
	O


	
	MDC_VOL_FLUID_TBI_REMAIN
	R


	
	MDC_VOL_FLUID_DELIV
	O

	
	MDC_VOL_FLUID_DELIV_TOTAL_SET
	O

	
	MDC_TIME_PD_REMAIN
	O

	
	MDC_ATTR_PT_HEIGHT
	O

	
	MDC_ATTR_PT_WEIGHT
	O

	INFUS_STOP
	MDC_DRUG_NAME_TYPE
	R

	
	MDC_CONC_DRUG
	O

	
	MDC_PUMP_MODE
	R

	
	MDC_PUMP_STAT
	R

	
	MDC_FLOW_FLUID_PUMP
	O

	
	MDC_RATE_DOSE
	O

	
	MDC_VOL_FLUID_TBI
	O

	
	MDC_VOL_FLUID_TBI_REMAIN
	R

	
	MDC_VOL_FLUID_DELIV
	R

	
	MDC_VOL_FLUID_DELIV_TOTAL_SET
	R

	
	MDC_TIME_PD_REMAIN
	O

	
	MDC_ATTR_PT_HEIGHT
	O

	
	MDC_ATTR_PT_WEIGHT
	O

	COMM_STATUS_ CHANGE
	<STATUS enumeration:  on-line, off-line, …>
	R

	
	<event time stamp>
	R

	INFUS_COMP
	MDC_DRUG_NAME_TYPE
	R

	
	MDC_CONC_DRUG
	O

	
	MDC_PUMP_MODE
	R

	
	MDC_PUMP_STAT
	R

	
	MDC_FLOW_FLUID_PUMP
	O

	
	MDC_RATE_DOSE
	O

	
	MDC_VOL_FLUID_TBI
	O

	
	MDC_VOL_FLUID_TBI_REMAIN
	R

	
	MDC_VOL_FLUID_DELIV
	R

	
	MDC_VOL_FLUID_DELIV_TOTAL_SET
	R

	
	MDC_TIME_PD_REMAIN
	O

	
	MDC_ATTR_PT_HEIGHT
	O

	
	MDC_ATTR_PT_WEIGHT
	O


The following table outlines the required and optional attributes for each event.
	ATTRIBUTE
	CHANNEL

(S)ource, (D)elivery, (B)oth
	INFUS_START
	INFUS_STOP
	INFUS_COMP
	COMM_STATUS_ CHANGE

	Drug Name
	S
	R
	R
	R
	N/A

	Concentration
	S
	O
	O
	O
	N/A

	Pump Mode
	
	R
	R
	R
	N/A

	Pump Status
	
	R
	R
	R
	N/A

	Rate
	
	R
	O
	O
	N/A

	Dose Rate
	
	O
	O
	O
	N/A

	Volume Programmed
	
	R
	O
	O
	N/A

	Volume Remaining
	
	O
	R
	R
	N/A

	Volume Delivered
	
	O
	R
	R
	N/A

	Cumulative Volume Delivered
	
	O
	R
	R
	N/A

	Time Remaining
	
	O
	O
	O
	N/A

	Patient Height
	
	O
	O
	O
	N/A

	Patient Weight
	
	O
	O
	O
	N/A

	<STATUS enumeration: online, offline>
	N/A
	N/A
	N/A
	N/A
	R

	<event time stamp>
	N/A
	N/A
	N/A
	N/A
	R


The following table (not yet complete) describes the mapping of clinical events to pump events:
	Clinical Event
	PCD-10    Event
	Required Parameters

	Discussion

	Transition to KVO
	INFUS_COMP
	Rate(source)=programmed rate

Rate(delivery)=0

VTBI=0
Mode=

Status=

Rate=

Dose Rate=

Volume Programmed=

Volume Remaining=

Volume Delivered=

Cumulative Volume Delivered=
	Depending on pump make/model, Rate may not be specific to KVO rate and volume infused may continue to increase after the transition to KVO even though the VTBI has been met

	
	INFUS_START
	Pump status=pump-status-kvo
Rate(source)= KVO rate

Rate(delivery)=KVO rate

VTBI=0
Mode=

Status=

Rate=

Dose Rate=

Volume Programmed=

Volume Remaining=

Volume Delivered=

Cumulative Volume Delivered=
	

	Start/restart an infusion 
	INFUS_START
	Rate(source)=programmed rate

Rate(delivery)=programmed rate

<mode specific parameters>
	

	Pause a running infusion
	INFUS_STOP
	Rate(source)=programmed rate

Rate(delivery)=0

<mode specific parameters>
	

	Change Rate 
	INFUS_STOP
	Rate(source)=old programmed rate

Rate(delivery)=0
	

	
	INFUS_START
	Rate(source)= new programmed rate

Rate(delivery)=new programmed rate
	

	Piggyback Start
	INFUS_STOP
	Rate(source)=primary rate
Rate(delivery)=0
	INFUS_STOP –  Used i
f the pump is switching from primary to piggyback. Not
 needed if starting piggyback from a pause or stop.

	
	INFUS_START
	MODE = Piggyback



Rate(source)= piggyback rate
Rate(delivery)= piggyback rate
VTBI=piggyback VTBI
	

	Piggyback End
	INFUS_COMP

	Rate(source)=piggyback rate

Rate(delivery)=0

VTBI=0
	Assumes pump is programmed to revert to primary rate once piggyback VTBI is achieved

	
	INFUS_START
	MODE = Primary

Rate(source)= primary rate

Rate(delivery)= primary rate

VTBI= primary VTBI
	

	Bolus Start

	INFUS_STOP
	Rate(source)=continuous rate

Rate(delivery)=0
	INFUS_STOP –  
Used if the pump is switching from continuous to bolus. Not needed if starting bolus from a pause or stop.

	
	INFUS_START
	MODE = Bolus

Rate(source)= bolus rate

Rate(delivery)= bolus rate
VTBI = bolus VTBI
	

	Bolus End
	INFUS_STOP
	Rate(source)=bolus rate

Rate(delivery)=0

VTBI=0
	Assumes pump is programmed to revert to continuous rate once bolus VTBI is achieved

	
	INFUS_START
	MODE = continuous
Rate(source)= continuous rate

Rate(delivery)= continuous rate

VTBI= continuous VTBI
	

	Multi-Step Start
	
	
	

	Multi-Step Transition
	
	
	Handled like a change rate

	Multi-Step Stop
	
	
	

	Intermittent Step Start
	
	
	

	Intermittent Step Stop
	
	
	

	PCA Demand Bolus Start
	
	
	


	PCA Demand Bolus End
	
	
	

	PCA Denied 
	
	
	

	Loading Dose Start
	
	
	


	Loading Dose Stop
	
	
	

	Infusion Stopped Due to Alarm
	
	
	

	Auto-restart after alarm resolved 
	
	
	e.g., occlusion resolved or AIL

	Nurse restart after alarm resolved
	
	
	

	Nurse changes VTBI
	
	
	e.g., bag change, hourly check, etc.

	Ramp/Taper Start
	
	
	

	Ramp/Taper Rate Change
	
	
	

	Ramp/Taper Stop
	
	
	

	Nurse Reviews Pump w/o Changes
	
	
	e.g., based on button pushes
?

	New Patient
	
	
	

	New Drug (same patient)
	
	
	

	New Weight (same patient)
	
	
	e.g., when weight changed during an active weight-based infusion 

	Switch to Library-based
 Infusion
	
	
	

	Switch from Library-based Infusion
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Sample Messages
The sample messages relate to the following diagram, where the following scenario occurs:
· A continuous infusion is started

· A piggyback infusion is programmed by the clinician

· The normal pump operation of starting the piggyback results in 2 events: stopping the continuous infusion and starting the piggyback
· The piggyback completes when the programmed volume is infused
· Normal pump operation switches back to the continuous infusion
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Continuous Infusion Started
 (Event Name in OBX-5)
MSH|^~\&|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|||20100706154719-0800||ORU^R01^ORU_R01|PCD10_20100706154719|P|2.5|||ER|ER|||EN^English^ISO659||IHE PCD ORU-R01

PID|1||HO60002^^^PAT_DEVICE_HOSPIRA^MR||Darwin^Charles^^^^^L||1962010100000000000|M

PV1|1|I|3 West ICU^3002^1

OBR|1|AB12345^PCD-03|CD12345^HL7^ACDE48234567ABCD^EUI-64|69985^MDC_DEV_PUMP_INFUS_MDS^MDC|||20100706154704-0800

OBX|1||999999^MDC_ATTR_EVT_COND^MDC|14591346.0.0.0
|infus-start||||||X|||||||Symbiq002|20100706154704-0800

OBX|2||69985^MDC_DEV_PUMP_INFUS_MDS^MDC|14591346.0.0.0|||||||X|||20100706154704-0800||||Symbiq002|20100706154704-0800

OBX|3||69986^MDC_DEV_PUMP_INFUS_VMD^MDC|14591346.1.0.0|||||||X|||20100706154704-0800|||||20100706154704-0800

OBX|4||126978^MDC_DEV_PUMP_INFUS_CHAN_DELIVERY^MDC|14591346.1.1.0|||||||X|||20100706154704-0800|||||20100706154704-0800

OBX|5|ST|184508^MDC_PUMP_STAT^MDC|14591346.1.1.101|pump-status-infusing||||||R|||20100706154704-0800|||||20100706154704-0800

OBX|6|ST|184504^MDC_PUMP_MODE^MDC|14591346.1.1.102|pump-mode-continuous||||||R|||20100706154704-0800|||||20100706154704-0800

OBX|7|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.1.103|24.9|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|8|NM|157864^MDC_VOL_FLUID_DELIV^MDC
|14591346.1.1.104|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|9|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.1.105|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|10||126977^MDC_DEV_PUMP_INFUS_CHAN_SOURCE^MDC|14591346.1.2.0|||||||X|||20100706154704-0800|||||20100706154704-0800

OBX|11|ST|184330^MDC_DRUG_NAME_TYPE^MDC|14591346.1.2.201|Dopamine||||||R|||20100706154704-0800|||||20100706154704-0800

OBX|12|NM|157760^MDC_CONC_DRUG^MDC|14591346.1.2.202|1.6|264306^MDC_DIM_MILLI_G_PER_ML^MDC^mg/mL^mg/mL^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|13|NM|157924^MDC_RATE_DOSE^MDC|14591346.1.2.203|7|265619^MDC_DIM_MICRO_G_PER_KG_PER_MIN^MDC^ug/kg/min^ug/kg/min^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|14|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.2.204|24.9|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|15|NM|999999^MDC_VOL_FLUID_TBI^MDC|14591346.1.2.205|250|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|16|NM|157872^MDC_VOL_FLUID_TBI_REMAIN^MDC|14591346.1.2.206|250|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|17|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14591346.1.2.207|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|18|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.2.208|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

OBX|19|NM|68063^MDC_ATTR_PT_WEIGHT^MDC|14591346.1.2.209|95|263875^MDC_DIM_KILO_G^MDC^kg^kg^UCUM|||||R|||20100706154704-0800|||||20100706154704-0800

Continuous Infusion Paused (Before Piggyback)
 (Event Name in OBX-5)
MSH|^~\&|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|||20100706163708-0800||ORU^R01^ORU_R01|PCD10_20100706163708|P|2.5|||ER|ER|||EN^English^ISO659||IHE PCD ORU-R01

PID|1||HO60002^^^PAT_DEVICE_HOSPIRA^MR||Darwin^Charles^^^^^L||1962010100000000000|M

PV1|1|I|3 West ICU^3002^1

OBR|1|AB12345^PCD-03|CD12345^HL7^ACDE48234567ABCD^EUI-64|69985^MDC_DEV_PUMP_INFUS_MDS^MDC|||20100706163629-0800

OBX|1||999999^MDC_ATTR_EVT_COND^MDC|14591346.0.0.0|infus-stop||||||X|||||||Symbiq002|20100706163629-0800

OBX|2||69985^MDC_DEV_PUMP_INFUS_MDS^MDC|14591346.0.0.0|||||||X|||20100706163629-0800||||Symbiq002|20100706163629-0800

OBX|3||69986^MDC_DEV_PUMP_INFUS_VMD^MDC|14591346.1.0.0|||||||X|||20100706163629-0800|||||20100706163629-0800

OBX|4||126978^MDC_DEV_PUMP_INFUS_CHAN_DELIVERY^MDC|14591346.1.1.0|||||||X|||20100706163629-0800|||||20100706163629-0800

OBX|5|ST|184508^MDC_PUMP_STAT^MDC|14591346.1.1.101|pump-status-paused||||||R|||20100706163629-0800|||||20100706163629-0800

OBX|6|ST|184504^MDC_PUMP_MODE^MDC|14591346.1.1.102|pump-mode-continuous||||||R|||20100706163629-0800|||||20100706163629-0800

OBX|7|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.1.103|0|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|8|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14591346.1.1.104|25.6|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|9|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.1.105|25.6|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|10||126977^MDC_DEV_PUMP_INFUS_CHAN_SOURCE^MDC|14591346.1.2.0|||||||X|||20100706163629-0800|||||20100706163629-0800

OBX|11|ST|184330^MDC_DRUG_NAME_TYPE^MDC|14591346.1.2.201|Dopamine||||||R|||20100706163629-0800|||||20100706163629-0800

OBX|12|NM|157760^MDC_CONC_DRUG^MDC|14591346.1.2.202|1.6|264306^MDC_DIM_MILLI_G_PER_ML^MDC^mg/mL^mg/mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|13|NM|157924^MDC_RATE_DOSE^MDC|14591346.1.2.203|7|265619^MDC_DIM_MICRO_G_PER_KG_PER_MIN^MDC^ug/kg/min^ug/kg/min^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|14|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.2.204|24.9|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|15|NM|999999^MDC_VOL_FLUID_TBI^MDC|14591346.1.2.205|250|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|16|NM|157872^MDC_VOL_FLUID_TBI_REMAIN^MDC|14591346.1.2.206|224.4|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|17|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14591346.1.2.207|25.6|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|18|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.2.208|25.6|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|19|NM|68063^MDC_ATTR_PT_WEIGHT^MDC|14591346.1.2.209|95|263875^MDC_DIM_KILO_G^MDC^kg^kg^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

Piggyback Infusion Started
 (Event Name in OBX-5)
MSH|^~\&|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|||20100706163726-0800||ORU^R01^ORU_R01|PCD10_20100706163726|P|2.5|||ER|ER|||EN^English^ISO659||IHE PCD ORU-R01

PID|1||HO60002^^^PAT_DEVICE_HOSPIRA^MR||Darwin^Charles^^^^^L||1962010100000000000|M

PV1|1|I|3 West ICU^3002^1

OBR|1|AB12345^PCD-03|CD12345^HL7^ACDE48234567ABCD^EUI-64|69985^MDC_DEV_PUMP_INFUS_MDS^MDC|||20100706163629-0800

OBX|1||999999^MDC_ATTR_EVT_COND^MDC|14591346.0.0.0|infus-start||||||X|||||||Symbiq002|20100706163629-0800

OBX|2||69985^MDC_DEV_PUMP_INFUS_MDS^MDC|14591346.0.0.0|||||||X|||20100706163629-0800||||Symbiq002|20100706163629-0800

OBX|3||69986^MDC_DEV_PUMP_INFUS_VMD^MDC|14591346.1.0.0|||||||X|||20100706163629-0800|||||20100706163629-0800

OBX|4||126978^MDC_DEV_PUMP_INFUS_CHAN_DELIVERY^MDC|14591346.1.1.0|||||||X|||20100706163629-0800|||||20100706163629-0800

OBX|5|ST|184508^MDC_PUMP_STAT^MDC|14591346.1.1.101|pump-status-infusing||||||R|||20100706163629-0800|||||20100706163629-0800

OBX|6|ST|184504^MDC_PUMP_MODE^MDC|14591346.1.1.102|pump-mode-piggyback||||||R|||20100706163629-0800|||||20100706163629-0800

OBX|7|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.1.103|100|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|8|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14591346.1.1.104|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|9|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.1.105|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706163629-0800|||||20100706163629-0800

OBX|10||126977^MDC_DEV_PUMP_INFUS_CHAN_SOURCE^MDC|14590964.1.3.0|||||||X|||20091130154440-0800|||||20091130154440-0800

OBX|11|ST|184330^MDC_DRUG_NAME_TYPE^MDC|14590964.1.3.301|Amoxicillin||||||R|||20091130154441-0800|||||20091130154441-0800

OBX|12|NM|157760^MDC_CONC_DRUG^MDC|14590964.1.3.302|10|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|13|NM|157924^MDC_RATE_DOSE^MDC|14590964.1.3.303|100|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|14|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14590964.1.3.304|100|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|15|NM|999999^MDC_VOL_FLUID_TBI^MDC|14590964.1.3.305|100|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|16|NM|157872^MDC_VOL_FLUID_TBI_REMAIN^MDC|14590964.1.3.305|100|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|17|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14590964.1.3.306|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|18|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14590964.1.3.306|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|19|NM|68063^MDC_ATTR_PT_WEIGHT^MDC|14590964.1.3.307|0|263875^MDC_DIM_KILO_G^MDC^kg^kg^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

Piggyback Infusion Completed
 (Event Name in OBX-5)
MSH|^~\&|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|||20100706173718-0800||ORU^R01^ORU_R01|PCD10_20100706173718|P|2.5|||ER|ER|||EN^English^ISO659||IHE PCD ORU-R01

PID|1||HO60002^^^PAT_DEVICE_HOSPIRA^MR||Darwin^Charles^^^^^L||1962010100000000000|M

PV1|1|I|3 West ICU^3002^1

OBR|1|AB12345^PCD-03|CD12345^HL7^ACDE48234567ABCD^EUI-64|69985^MDC_DEV_PUMP_INFUS_MDS^MDC|||20100706173629-0800

OBX|1||999999^MDC_ATTR_EVT_COND^MDC|14591346.0.0.0|infus-comp||||||X|||||||Symbiq002|20100706173629-0800

OBX|2||69985^MDC_DEV_PUMP_INFUS_MDS^MDC|14591346.0.0.0|||||||X|||20100706173629-0800||||Symbiq002|20100706173629-0800

OBX|3||69986^MDC_DEV_PUMP_INFUS_VMD^MDC|14591346.1.0.0|||||||X|||20100706173629-0800|||||20100706173629-0800

OBX|4||126978^MDC_DEV_PUMP_INFUS_CHAN_DELIVERY^MDC|14591346.1.1.0|||||||X|||20100706173629-0800|||||20100706173629-0800

OBX|5|ST|184508^MDC_PUMP_STAT^MDC|14591346.1.1.101|pump-status-vtbi-complete||||||R|||20100706173629-0800|||||20100706173629-0800

OBX|6|ST|184504^MDC_PUMP_MODE^MDC|14591346.1.1.102|pump-mode-piggyback||||||R|||20100706173629-0800|||||20100706173629-0800

OBX|7|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.1.103|0|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|8|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14591346.1.1.104|100|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|9|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.1.105|100|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|10||126977^MDC_DEV_PUMP_INFUS_CHAN_SOURCE^MDC|14590964.1.3.0|||||||X|||20091130154440-0800|||||20091130154440-0800

OBX|11|ST|184330^MDC_DRUG_NAME_TYPE^MDC|14590964.1.3.301|Amoxicillin||||||R|||20091130154441-0800|||||20091130154441-0800

OBX|12|NM|157760^MDC_CONC_DRUG^MDC|14590964.1.3.302|10|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|13|NM|157924^MDC_RATE_DOSE^MDC|14590964.1.3.303|100|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|14|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14590964.1.3.304|100|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|15|NM|999999^MDC_VOL_FLUID_TBI^MDC|14590964.1.3.305|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|16|NM|157872^MDC_VOL_FLUID_TBI_REMAIN^MDC|14590964.1.3.305|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|17|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14590964.1.3.306|100|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|18|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14590964.1.3.306|100|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

OBX|19|NM|68063^MDC_ATTR_PT_WEIGHT^MDC|14590964.1.3.307|0|263875^MDC_DIM_KILO_G^MDC^kg^kg^UCUM|||||R|||20091130154441-0800|||||20091130154441-0800

Continuous Infusion Resumed
 (Event Name in OBX-5)
MSH|^~\&|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|PAT_DEVICE_HOSPIRA^0003B10000000001^EUI-64|||20100706173721-0800||ORU^R01^ORU_R01|PCD10_20100706173721|P|2.5|||ER|ER|||EN^English^ISO659||IHE PCD ORU-R01

PID|1||HO60002^^^PAT_DEVICE_HOSPIRA^MR||Darwin^Charles^^^^^L||1962010100000000000|M

PV1|1|I|3 West ICU^3002^1

OBR|1|AB12345^PCD-03|CD12345^HL7^ACDE48234567ABCD^EUI-64|69985^MDC_DEV_PUMP_INFUS_MDS^MDC|||20100706173629-0800

OBX|1||999999^MDC_ATTR_EVT_COND^MDC|14591346.0.0.0|infus-start||||||X|||||||Symbiq002|20100706173629-0800

OBX|2||69985^MDC_DEV_PUMP_INFUS_MDS^MDC|14591346.0.0.0|||||||X|||20100706173629-0800||||Symbiq002|20100706173629-0800

OBX|3||69986^MDC_DEV_PUMP_INFUS_VMD^MDC|14591346.1.0.0|||||||X|||20100706173629-0800|||||20100706173629-0800

OBX|4||126978^MDC_DEV_PUMP_INFUS_CHAN_DELIVERY^MDC|14591346.1.1.0|||||||X|||20100706173629-0800|||||20100706173629-0800

OBX|5|ST|184508^MDC_PUMP_STAT^MDC|14591346.1.1.101|pump-status-infusing||||||R|||20100706173629-0800|||||20100706173629-0800

OBX|6|ST|184504^MDC_PUMP_MODE^MDC|14591346.1.1.102|pump-mode-continuous||||||R|||20100706173629-0800|||||20100706173629-0800

OBX|7|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.1.103|24.9|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|8|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14591346.1.1.104|0|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|9|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.1.105|25.6|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|10||126977^MDC_DEV_PUMP_INFUS_CHAN_SOURCE^MDC|14591346.1.2.0|||||||X|||20100706173629-0800|||||20100706173629-0800

OBX|11|ST|184330^MDC_DRUG_NAME_TYPE^MDC|14591346.1.2.201|Dopamine||||||R|||20100706173629-0800|||||20100706173629-0800

OBX|12|NM|157760^MDC_CONC_DRUG^MDC|14591346.1.2.202|1.6|264306^MDC_DIM_MILLI_G_PER_ML^MDC^mg/mL^mg/mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|13|NM|157924^MDC_RATE_DOSE^MDC|14591346.1.2.203|7|265619^MDC_DIM_MICRO_G_PER_KG_PER_MIN^MDC^ug/kg/min^ug/kg/min^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|14|NM|157784^MDC_FLOW_FLUID_PUMP^MDC|14591346.1.2.204|24.9|265266^MDC_DIM_MILLI_L_PER_HR^MDC^mL/h^mL/h^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|15|NM|999999^MDC_VOL_FLUID_TBI^MDC|14591346.1.2.205|250|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|16|NM|157872^MDC_VOL_FLUID_TBI_REMAIN^MDC|14591346.1.2.206|224.4|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|17|NM|157864^MDC_VOL_FLUID_DELIV^MDC|14591346.1.2.207|25.6|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|18|NM|999999^MDC_VOL_FLUID_DELIV_TOTAL_SET^MDC|14591346.1.2.208|25.6|263762^MDC_DIM_MILLI_L^MDC^mL^mL^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

OBX|19|NM|68063^MDC_ATTR_PT_WEIGHT^MDC|14591346.1.2.209|95|263875^MDC_DIM_KILO_G^MDC^kg^kg^UCUM|||||R|||20100706173629-0800|||||20100706173629-0800

Notes (WIP)
Volume reporting:

i. Report all available volumes, incl. VI incremental & cumulative

ii. VI Incremental = since last _INFUS_START event

iii. VI Cumulative = See above discussion Volume Infused (Cumulative) Definition
iv. @ _INFUS_START, VI(I)=0

v. Verify 11073 / Rosetta terminology supports incremental & cumulative volumes

vi. Documentation system may bear responsibility for associating volume (cumulative) delivered per bag or per order

1. For example, in the case of an IOP order for 1000 mL, but nurse overrides VTBI @ pump to be called back after each 250 mL 

vii. Documentation system will bear the responsibility for calculating the Volume Remaining per bag or per order.

viii. ACTION:  Develop a set of scenarios that correlate events w/ values of volume delivered (cumulative & incremental).  Identify how & where to document make / model differences.

Additional info

a. Investigate where to locate the transaction:

i. As part of DEC using existing actors

ii. As part of DEC w/ Event Reporter actor

iii. As an option of DEC:  Event Communication

b. Update DEC language for usage of PCD-01 to report events for data logging / archival purposes vs. -99

2. General Reporting Considerations

i. Serialize each reported event uniquely (currently present in alarm profile)

ii. Events are episodic … but may be reported periodically (???) 

iii. Distinguishing “events” should be explicit … easily identified 

iv. Reporting must support associated parametric information (see event table)

v. OBX-13:  can indicate reporting classification of observation (e.g., event!)

vi. Need to accurately define TIME semantics around event (e.g., period, punctilliar, … start/end/continue time points)

vii. All events must tie back to a specific device and infusion channel

b. Content Profiling

i. Per infusion protocol / mode

ii. Per device type

�Can the scope be wide enough to accommodate Events other than IV pumps (IABP, ventilator)? Can it be independent of the actors (e.g., as WCM does) and be used by MEM or other profiles, for example to indicate power was turned off, battery was changed, unit was disconnected from patient? 


�The Event concept will be very useful. Can it also be used to communicate “button pushes” and other history. E.g., sending a record (when requested) to a person investigating an incident or trying to trouble shoot a reported problem with the pump (may overlap with MEM if taken far)? 


�I’m not sure about this…two questions come to mind:  (1) what about programming via PCD-03, and  (2) is a rate change considered “programming performed by a user” – I thought that a rate change would not reset the “total set” volume, but things like new drug, new concentration, etc. would.


�Clarify as to whether a bolus is included – will help interpret the next item as well.


�This could be interpreted as a ratio or fraction even though the term is “volume”


�That include the bolus?


�Add “Conditionality”; profile based on device type and operational mode;  cardinality=0..1 & 1..1


�This change makes it consistent with the INFUS_STOP and INFUS_COMP events


�This change makes it consistent with the INFUS_STOP and INFUS_COMP events


�Do we explain the terms “source” and “delivery” above? 


�Is followed by INFUS_START for piggyback.


�I’m giving a stab. Please delete or modify if wrong (


�You’ll want to check my terminology for modes. We’ll probably need a table in here stating the options for the ‘Mode” attribute. I know we’ve come up with many, but have we stated them anywhere?


�We should simply reference Rosetta for the “Mode” values (and other enumerated values)


�Oh no- just realized- are we able to handle boluses off the piggyback? If continuous vs. bolus vs. intermittent is handled under “mode” AND primary vs. piggyback is handled under “mode”, we could be in trouble unless we wither use two attributes or just name the attributes “primary continuous”, “primary intermittent”, “piggyback bolus”, etc.


�See event sequence diagram below


�Since Primary ins’t in Rosetta, should be Nominal or Continuous (which begs the question:  what differentiates pump-mode-nominal and pump-mode-continuous?)


�Is followed by INFUS_START for bolus.


�These 2 should be identical to ‘bolus start/end’ with the possible exception of the mode attribute- although I think it would be nice if we could differentiate between nurse-administered boluses and patient-administered boluses, I don’t know if it’s possible- PCA pumps only know that a nurse is interacting with the pump (and not the patient) if they are using a key or passcode.


�Should look just like the bolus stop/start, except that it’s starting from zero, not from an existing infusion.


�I’m thinking some pumps can track this through use of “history” or “menu” keys?


�Could this need to be interpreted by the EMR system? If there is no drug name reported by the pump, you know it’s not in the library, but I don’t think they actually transmit “hey, someone left my library”…


�We’ll have to discuss at what level of containment the event should be reported.


�I think the MDC_VOL_FLUID_DELIV and MDC_VOL_FLUID_DELIV_TOTAL_SET values should be at the source channel level only, since that is where the TBI values are reported.  This is something that the group will need to discuss and reach consensus on.





