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SUMMARY RECOMMENDATION

On February 5th and 6th PHER SIG sponsored an “Exposure Summit.”  The purpose of the summit was to come to broad agreement on how to model “Exposure” in the RIM.  This proposal is the outcome of that summit.  The proposal is large; it covers all the known areas which need to be changed based upon the agreements made during the summit.  This proposal includes a recommendation to restore Substance Administration as a child of Act (instead of a child of Exposure). It proposes dropping some attributes from Exposure (which will need to be restored to Substance Administration) and adding other attributes along with supporting vocabulary.  It proposes a new participation type code as well.  Since this is an interlocking set of changes, we request this proposal be addressed as a whole and not handled piecemeal.
	POSITION OF CONCERNED ORGANIZATIONS:



	ORG
	RECOMMENDATION APPROVAL STATUS
	AFFECTED ELEMENTS OF INTEREST TO ORG

	PHER SIG
	Endorsed
	Exposure, Substance Administration

	Patient Care
	Endorsed
	Exposure, Substance Administration

	Patient Safety
	Pending
	Exposure, Substance Administration

	RCRIMM
	Pending
	Exposure, Substance Administration

	Pharmacy
	Pending
	Exposure, Substance Administration

	MnM
	Endorsed
	Exposure, Substance Administration

	Orders and Observations
	Endorsed
	Exposure, Substance Administration


ISSUE:

Based upon the outcome from the previous harmonization cycle, there is a real need to come to consensus on how Exposure is modeled in the RIM.  This includes not just the Exposure class itself, but its relationships with other classes in the RIM such as Substance Administration.
CURRENT STATE:

Exposure is currently a class in the RIM.  It’s a specialization of Act and has Substance Administration as a specialization.
OPTIONS CONSIDERED:

RATIONALE:

The reason for this change request is  the need to address the significant criticism raised in previous harmonization meetings.  We feel we have come up with a solution that is acceptable to all parties involved in the Exposure discussion.
RECOMMENDATION DETAILS:

RIM Class Model Changes
Substance Administration:  Move Substance Administration from being a specialization of Exposure to being a specialization of Act.
· Add the following attributes back to Substance Administration (with the same data types and descriptions they had previously:

· routeCode

· approachSiteCode

· doseQuantity

· rateQuantity

· methodCode

Exposure:  Change the Definition of the Exposure class (and the EXPOS Act Class Code) to the following:

--------------------------------------------------------------------------
Definition:  Exposure is an interaction that provides opportunity for transmission of an agent from an exposure source entity to an exposure target entity.  The agent is a physical (including energy), chemical or biological substance.  (Note: This class deals only with opportunity and not the outcome of the exposure, i.e. not all exposed parties will necessarily acquire the agent nor will all who acquire the agent necessarily experience actual harm or benefit.)
Relationship to Substance Administration:  There is a relationship between Exposure and Substance Administration.  Normally when an entity has been exposed to an agent, and it is known the agent has affected the entity (e.g., caused a disease), then it is logically understood that the agent was introduced into the entity in some fashion.  Commonly, an agent is introduced via a Substance Administration of some sort.  In those instances, there is an act relationship (COMP where Exposure is the source act) between the Exposure and the Substance Administration.  Alternately, when a physician writes a prescription for a drug for a patient, the physician is effectively ordering the patient be exposed to a particular substance in the prescribed fashion (i.e., a specific type of substance administration).  However, this type of administration of the prescribed substance, while normally documented as a Substance Administration, is not typically documented with a related “Exposure” due to the detailed knowledge of cause and effect.

Examples:  The following examples are provided to indicate what interactions are considered exposures vs. other types of Acts.
· A patient accidentally receives three times the recommended dose of their medication due to a dosing error.

· There is a substance administration.  Public health and/or safety authorities may also be interested in documenting this with an associated exposure.
· A patient accidentally is dispensed an incorrect medicine (clomiphene instead of clomipramine).  They have taken several doses before the mistake is detected.  They are therefore “exposed” to a medicine that there was no therapeutic indication for them to receive.
· There are several substance administrations.  Public health and/or safety authorities may also be interested in documenting this with associated exposures.
· In a busy medical ward, a patient is receiving chemotherapy for a lymphoma.  Unfortunately, the IV infusion bag containing the medicine splits, spraying cytotoxic medication over the patient being treated and the patient in the adjacent bed.
· There are three substance administrations.  The first is the intended one (IV infusion) with its associated (implicit) exposure.  There is an incident with an associated substance administration to the same patient involving the medication sprayed over the patient as well as an associated exposure.  Additionally, the incident includes a substance administration involving the spraying of medication on the adjacent patient, also  with an associated exposure.
· A patient who is a refugee from a war-torn African nation arrives in a busy inner city A&E department suffering from a cough with bloody sputum.  Not understanding the registration and triage process, they sit in the waiting room for several hours before it is noticed that they have not booked in.  As soon as they are being processed, it is suspected that they are suffering from TB.  Vulnerable (immunosuppressed) patients who were sharing the waiting room with this patient may have been exposed to the tubercule bacillus, and must be traced for investigation.
· There is an exposure (or possibly multiple exposures) in the waiting room involving the refugee and everyone else in the waiting room during the period.  There might also be a number of known or presumed substance administrations (coughing) via several possible routes.  The substance administrations are only hypotheses until confirmed by further testing.

· A patient who has received an elective total hip replacement procedure suffers a prolonged stay in hospital, due to contracting an MRSA infection in the surgical wound site after the surgery.
· There was an exposure to MRSA.  Although there was some sort of substance administration, it’s possible the exact mechanism for introduction of the MRSA into the wound will not be identified.

· Routine maintenance of the X-ray machines at a local hospital reveals a serious breach of the shielding on one of the machines.  Patients who have undergone investigations using that machine in the last month are likely to have been exposed to significantly higher doses of X-rays than was intended, and must be tracked for possible adverse effects.
· There has been an exposure of each patient who used the machine in the past 30 days.

· A new member of staff is employed in the laundry processing room of a small cottage hospital, and a misreading of the instructions for adding detergents results in fifty times the usual concentration of cleaning materials being added to a batch of hospital bedding.  As a result, several patients have been exposed to very high levels of detergents still present in the “clean” bedding, and have experienced dermatological reactions to this.
· There has been an incident with multiple exposures to several patients.  Although there are substance administrations involving the application of the detergent to the skin of the patients, it is expected that the substance administrations would not be directly documented.

· Seven patients who are resident in a facility for the care of the elderly mentally ill have developed respiratory problems.  After several months, during which various tests are performed and various medications prescribed to the patients, the problem is traced to their being “sensitive” to a new fungicide which has been used in the plaster of the walls of the ward they are patients on.
· The patients have been continuously exposed to the fungicide.  Although there have been continuous substance administrations (via breathing) this would not normally be documented as a substance administration.

· A patient with osteoarthritis of the knees is treated symptomatically using analgesia, paracetamol (acetaminophen) 1g up to four times a day for pain relief.  His GP does not realize that the patient has, 20 years previously (whilst at college) had severe alcohol addiction problems, and now, although this is completely under control, his liver has suffered significantly, leaving him more sensitive to hepatic toxicity from paracetamol use.  Later that year, the patient returns with a noticeable level of jaundice.  Paracetamol is immediately withdrawn and alternative solutions for the knee pain are sought.  The jaundice gradually subsides with conservative management, but referral to the gastroenterologist is required for advice and monitoring.
· There is a substance administration with an associated exposure.  The exposure component is based on the relative toxic level of the substance to a patient with a compromised liver function.

· A patient goes to their GP complaining of abdominal pain, having been discharged from the local hospital ten days’ previously after an emergency appendectomy.  The GP can find nothing particularly amiss, and presumes it is post operative surgical pain that will resolve.  The patient returns a fortnight later, when the GP prescribes further analgesia, but does decide to request an outpatient surgical follow-up appointment.  At this post-surgical outpatient review, the registrar decides to order an ultrasound, which, when performed three weeks later, shows a small faint inexplicable mass.  A laparoscopy is then performed, as a day case procedure, and a piece of a surgical swab is removed from the patient’s abdominal cavity.  Thankfully, a full recovery then takes place.
· This is a procedural sequelae.  There may be an Incident recorded for this also.
· A patient is slightly late for their regular pacemaker battery check in the Cardiology department of the local hospital.  They are hurrying down the second floor corridor.  A sudden summer squall has recently passed over the area, and rain has come in through an open corridor window leaving a small puddle on the corridor floor.  In their haste, the patient slips in the puddle and falls so badly that they have to be taken to the A&E department, where it is discovered on investigation they have slightly torn the cruciate ligament in their left knee.
· This is not an exposure.  There has been an incident.  

Interpretation of Exposure.statusCode:  The Exposure.statusCode attribute should be interpreted as the state of the Exposure business object (e.g., active, aborted, completed) and not the “clinical” status of the exposure (e.g., probable, confirmed).  The “clinical” status of the exposure would be associated with the exposure via a subject observation.

Constraints:  The following participations should be used with the following participations to distinguish the specific entities:

· The exposed entity is the entity of interest that is the recipient of the exposure and potentially affected.  This is conveyed through the "exposure target" (EXPTRGT) participation.
· An entity that has carried the agent transmitted in the exposure is the "exposure source" (EXSRC).  For example:  

· a person or animal who carried an infectious disease and interacts (EXSRC) with another person or animal (EXPTRGT) transmitting the disease agent; 

· a place or other environment (EXSRC) and a person or animal (EXPTRGT) who is exposed in the presence of this environment.

· When it is unknown whether a participating entity is the source of the agent (EXSRC) or the target of the transmission (EXPTRGT), the "exposure participant" (EXPART) is used.
· The physical (including energy), chemical or biological substance which is participating in the exposure uses the “exposure agent” (EXPAGNT) participation.  There are at least three configurations: (a) the player of the Role that participates as EXPAGNT is the chemical or biological substance mixed or carried by the scoper-entity of the Role (e.g., ingredient role); or (b) the player of the Role that participates as EXPAGNT is a mixture known to contain the chemical, radiological or biological substance of interest; or (c) the player of the Role that participates as a EXPAGNT is known to carry the agent (i.e., the player is a fomite, vector, etc.).
--------------------------------------------------------------------------

· Remove (or deprecate) the following attributes from the Exposure class:
· approachSiteCode

· doseQuantity

· rateQuantity

· methodCode

Note:  These attributes are restored to Substance Administration (see above).

· Add the following new attributes to Exposure:

· exposureLevel Cardinality: [0..1], Datatype: CE, Domain: ActExposureLevelCode (CWE):  A qualitative measure of the degree of exposure to the causative agent.  This includes concepts such as “low”, “medium” and “high”.  This quantifies how the quantity that was available to be administered to the target differs from typical or background levels of the substance.
· exposureModeCode (Cardinality: [0..1], Datatype: CE, Domain: ExposureMode CWE):  Code for the mechanism by which exposure agent was exchanged or potentially exchanged by the participants involved in the exposure. 
Structural Vocabulary Changes
Change #1

EXISTING CONTEXT
RIM 2.16
ParticipationType
PART (PART)
DIR (ParticipationTargetDirect)
EXPART (Exposure Participation)

RECOMMENDATION:

Add EXPTRGT as a specialization of EXPART.

RIM 2.16

ParticipationType
S: PART (PART)

S: DIR (ParticipationTargetDirect)
S: EXPART (ExposureParticipation)

L: EXPTRGT (ExposureTarget)

Description:  The entity playing the associated role is the target (contact) of exposure.

RECOMMENDATION:

Add EXPAGNT as a specialization of DIR.

RIM 2.16

ParticipationType
S: PART (PART)

S: DIR (ParticipationTargetDirect)
L: EXPAGNT (ExposureAgent)

Description:  The entity playing the associated role is the physical (including energy), chemical or biological substance that is participating in the exposure.  For example in communicable diseases, the associated playing entity is the disease causing pathogen.
Change #2
EXISTING CONTEXT
RIM 2.16

ParticipationType
S: PART (PART)

S: DIR (ParticipationTargetDirect)
S: EXPART (Exposure Participation)
Description: Direct participation in an exposure act where it is unknown whether the participant is the source or subject of the exposure.  If the participant is known to be the contact of an exposure then the SBJ participation type should be used.  If the participant is known to be the source then the EXSRC participation type should be used.

RECOMMENDATION:
In the EXPART description, change SBJ to EXPTRGT.

Change #3
EXISTING CONTEXT
RIM_0216

ActClass

S: ACT (ActClassRoot)

S: EXPOS (ActClassExposure)

RECOMMENDATION

Add two new Act class codes, TEXPOS and AEXPOS, as specializations of EXPOS (ActClassExposure).

RIM_0216

ActClass

S: ACT (ActClassRoot)

S: EXPOS (ActClassExposure)

L: TEXPOS (transmission exposure)
Description: A transmission exposure act describes the proximity (time and location) over which the participating source entity was capable of transmitting a physical (including energy), chemical or biological substance agent to another entity.  The transmission exposure act is used in conjunction with acquisition exposure acts as part of an analysis technique for contact tracing.  Although an exposure can be decomposed into transmission and acquisition exposures, there is no requirement that all exposures be treated in this fashion.
Constraints:  The Transmission Exposure inherits the participation constraints that apply to Exposure with the following exception.  The EXPTRGT (exposure target) participation must never be associated with the Transmission Exposure either directly or via context conduction.  
L: AEXPOS (acquisition exposure)
Description: An acquisition exposure act describes the proximity (location and time) through which the participating entity was potentially exposed to a physical (including energy), chemical or biological agent from another entity.  The acquisition exposure act is used in conjunction with transmission exposure acts as part of an analysis technique for contact tracing.  Although an exposure can be decomposed into transmission and acquisition exposures, there is no requirement that all exposures be treated in this fashion.
Constraints:  The Acquisition Exposure inherits the participation constraints that apply to Exposure with the following exception.  The EXPSRC (exposure source) participation must never be associated with the Transmission Exposure either directly or via context conduction.
Change #4
EXISTING CONTEXT
RIM_0216

RoleClass

S:RoleClassRoot (ROL)

A:RoleClassPartitive

RECOMMENDATION

Add three new Role Class codes under RoleClassPartitive for EXPAGTCAR, FOMITE and EXPVECTOR.

RIM_0216

RoleClass

S:RoleClassRoot (ROL)

A:RoleClassPartitive

S: EXPAGTCAR (exposure agent carrier)
Description:  A carrier is an entity that is capable of conveying an exposure agent from one entity to another.  The scoper of the role must be the exposure agent (e.g., pathogen).
L:FOMITE (fomite)

Description: A fomite is a non-living entity that is capable of conveying exposure agent from one entity to another.  A doorknob contaminated with a Norovirus is an example of a fomite.  Anyone touching the doorknob would be exposed to the virus.  The scoper of the role must be the exposure agent (e.g., pathogen).
L:EXPVECTOR (exposure vector)

Description: A vector is a living subject that carries an exposure agent.  The vector does not cause the disease itself, but exposes targets to the exposure agent.  A mosquito carrying malaria is an example of a vector.  The scoper of the role must be the exposure agent (e.g., pathogen).
Vocabulary Changes
ActCode Changes

EXISTING CONTEXT
RIM 2.16
ActCode (ACT)

RECOMMENDATION

Add ActExposureCode domain as an abstract domain under ActCode(ACT) 
RIM 2.16
A: ActCode (ACT)

A: ActExposureCode
Definition: Identifies the type or nature of exposure interaction.  Examples include ‘household’, ‘care giver’, ‘intimate partner’, ‘common space’, ‘common substance’, etc. to further describe the nature of interaction.
Add the following example concepts to the new ActExposureCode domain:
RIM 2.16
A: ActCode (ACT)

A: ActExposureCode
	Type, Domain name and/or Mnemonic code
	Print Name
	Definition

	L: CONVEYNC
	Common Conveyance Interaction
	An interaction where the exposure participants traveled in/on the same vehicle (not necessarily concurrently, e.g. both are passengers of the same plane, but on different flights of that plane).

	L: TRAVEL
	Common Travel Interaction
	An interaction where the exposure participants traveled together in/on the same vehicle/trip (e.g. concurrent co-passengers).

	L: PLACE
	Common Space Interaction
	An interaction where the exposure participants were both present in the same location/place/space.

	L: SUBSTNCE
	Common Substance Interaction
	An interaction where the exposure participants shared or co-used a common substance (e.g. drugs, needles, or common food item).

	L: CHLDCARE
	Day care/Child care Interaction
	Exposure participants' interaction occurred in a child care setting

	L: HOMECARE
	Care Giver Interaction
	Exposure interaction occurred in context of one providing care for the other, i.e. a babysitter providing care for a child, a home-care aide providing assistance to a paraplegic.

	L: HLTHCARE
	Health Care Interaction - Not Patient Care
	Exposure participants' interaction occurred during the course of health care delivery or in a health care delivery setting, but did not involve the direct provision of care (e.g. a janitor cleaning a patient's hospital room).

	L: PTNTCARE
	Health Care Interaction - Patient Care
	Exposure participants' interaction occurred during the course of  health care delivery by a provider (e.g. a physician treating a patient in her office).

	L: HOSPPTNT
	Hospital Patient Interaction
	Exposure participants' interaction occurred when both were patients being treated in the same (acute) health care delivery facility.

	L: HOSPVSTR
	Hospital Visitor Interaction
	Exposure participants' interaction occurred when one visited the other who was a patient being treated in a health care delivery facility.

	L: HOUSEHLD
	Household Interaction
	Exposure interaction occurred in context of domestic interaction, i.e. both participants reside in the same household.

	L: INMATE
	Inmate Interaction
	Exposure participants' interaction occurred in the course of one or both participants being incarcerated at a correctional facility

	L: INTIMATE
	Intimate Interaction
	Exposure interaction was intimate, i.e. participants are intimate companions (e.g. spouses, domestic partners).

	L: LTRMCARE
	Long Term Care Facility Interaction
	Exposure participants' interaction occurred in the course of one or both participants being resident at a long term care facility (second participant may be a visitor, worker, resident or a physical place or object within the facility).

	L: SCHOOL
	School Interaction
	Exposure participants' interaction occurred in an academic setting (e.g., participants are fellow students, or student and teacher).

	L: SOCIAL
	Social/Extended Family Interaction
	An interaction where the exposure participants are social associates or members of the same extended family

	L: WORK
	Work Interaction
	Exposure interaction occurred in a work setting, i.e. participants are co-workers.


Add the following Abstract domain under the new ActExposureCode domain:

Other Vocabulary Changes

EXISTING CONTEXT
RIM 2.16
RECOMMENDATION

Add ActExposureLevelCode domain as an abstract top level domain.  
RIM 2.16
A: Add ActExposureLevelCode domain.
ActExposureLevelCode

Definition:  A qualitative measure of the degree of exposure to the causative agent.  This includes concepts such as “low”, “medium” and “high”.  This quantifies how the quantity that was available to be administered to the target differs from typical or background levels of the substance.
Add the following example concepts to the new domain:

RIM 2.16
A: ActExposureLevelCode

L: LOW (low) - Exposure to an agent at a relatively low level above background.

L: MEDIUM (medium) - Exposure to an agent at a relatively moderate level above background.

L: HIGH (high) - Exposure to an agent at a relatively high level above background
RECOMMENDATION

Add ActExposureModeCode domain as an abstract top-level domain.  

RIM 2.16
A:ActExposureModeCode domain.

Definition:  Code for the mechanism by which the exposure agent was exchanged or potentially exchanged by the participants involved in the exposure.
Add the following example concepts to the new domain:

RIM 2.16
A: ActExposureModeCode

L:CONTACT (contact) - Communication of an agent from a living subject or environmental source to a living subject through direct physical contact.
L:AIRBORNE (airborne) – Communication of an agent from a living subject or environmental source to a living subject through indirect contact via oral or nasal inhalation.
L:FOODBORNE (foodborne) – Communication of an agent from a food source to a living subject via oral consumption.
L:WATERBORNE (waterborne) – Communication of an agent to a living subject by contact and/or consumption via an aqueous medium

DISCUSSION:

Example use of Exposure Class and associated participations:
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Exposure Triangle Model:
The exposure triangle model is a method of analyzing exposures to support contact tracing.  Transmission and Acquisition Exposures are intended to support this type of analysis.  
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ACTION ITEMS:

M&M to implement recommendations.

RESOLUTION:

Ted proposed a friendly amendment asking that the relationship between Exposure and Substance Administration acts be more explicitly addressed in the future.  Austin accepted this.

Clarification:  All examples under the Vocabulary Changes section and everything under ActCode are intended to be added to the Example Realm.

Anita asked what the relationship between a performer and an exposure is.  Austin replied that since exposure is now separated from Substance Administration that there is no direct relationship with performer.
(10:0:1)
Accepted as amended:
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