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0 TrackChanges

Version 4:

- Fixed missing Patient.address.line
- Changedextension URLin OperationOutcome.issue.extension
- Removed code 400 from OperationOutcome error codes

Version5:
- Fixed URI'sfrom health.org.il to health.gov.il
Version 6:

- AddedlIssues & Decisions
- Addedgap analysis against US-Core & IL-Core

1 URI’s

About NamingSystem/CodeSystem URI’s:

The naming system / code system URI is a URI/URL that identifies the namespace that makes the
identifier orcode value unique.

When using a local identifier, such as an Assuta-issued synthetic patient ID (Tafnit encounterID), a
defined and agreed upon namespace URI should be used. This could be a URL-like URI such as
http://fhir.assuta.co.il/identifier/tafnit-mrn that does not resolve atall. Itis recommended that this URL
be made resolvable some timeinfuture, preferably to some human readable description of the naming
system, but thisis not mandatory.

External business identifiers should have theirown URI’s published by theirissuing authority, by the
Israeli Ministry of Health, or by HL7 itself.

Assuta SHALL make sure that any identifier marked as an IsraeliIDnumberreallyisanlsraelild number,
and nota syntheticlD numbergenerated forspecial purposes (e.g. tourists).

Important: To be conformant to the Israeli-Core-Patient profile, an Israeli ID number needs to be an
exactly 9-digits long string, where the last (rightmost) digitis a check-digit calculated from the first 8

digits.
nnyn URI | ant \ T nd>wn ‘
D'09X DY NNY0 9 http://fhir.health.gov.il /identifier/il-national-id nXY TN
n'72m
Not Used
NotUsed | http://fhir.health.gov.il /identifier/pna-national- N'N1'0079 .7.N
id
197 NITAN T RIN [XXX] http://hl7.org/fhir/sid/passport-[xxx] [DYT 90N
(omn 3) ISO-3166
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Not Used

http://fhir.assuta.co.il/identifier/tafnit-mrn N'19N 79101 NNITN

UUID-a D'wNNwNn TWUKRD urn:ietf:rfc:3986 uuiD
N 71707 v ,nnmd
.urn:uuid: NaIT'pENn
INOAIT
urn:uuid:0c3151bd-
1cbf-4d64-b04d-
cd9187a4c6e0

http://fhir.assuta.co.il/cs/search-error NNIY TR

2 Operations

The operations describedin this document are standard HL7® FHIR® R4 search operations. The
implementation will be conformant to the FHIR http framework, butlimited only to:

FHIR version 4.0.1
JSON format
Patient & Bundle resources
Search operations with:
a. ldentifiersearch parameter
b. _idsearchparameter
c. Reverse chainingwith Encounter.subject

Eal A o

These capabilities are justalimited set of the FHIR standard, but whenimplemented successfully can be
regarded as a conformantimplementation. Both clientand server (Datos and Assuta, respectively) CAN
AND SHOULD furtherextend their capabilitiesin the future to support additional resources, operations,
formats & versions.

2.1 Search Patient

To Implement the necessary search operations, Assuta will expose an HTTP endpointthat will serveas
the “FHIR server”.

Datos (the “client”) willquery this endpoint according to the FHIR API syntax.

The HTTP endpointwillbe referenced as BaseURL in this specification.
The BaseURL can be a specificendpoint just for Datos, or a general endpoint that will serve other FHIR
clientsin the future.

Thisis an important consideration, as the policy for handlinglogical resource ID’s is affected by this —

E.g, usingthe TafnitencounterID as the logical ID of the (virtual) Encounterresource would mean these
ID’s could neverbe re-used or changed when other source systemsin Assuta wish to expose encounters.
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If Tafnit has an encounterwithid 123, anothersystem could never have an encounter with the logical ID
123 under the same endpoint.

Theseissuescanbe solvedinthe future by addinga prefix tothe ID’s of any new data source, or by
using UUID’s.

Since the requirements are to search for a patientaccording to some criteria (encounter D or a business
identifier), as opposed to simply reading a patient usingit’slogical resource ID, than the operations
describedinthisdocument SHALLall be regarded as search operations and as such:

I Theymay return more than one resource that match the criteria, even whenonlyone
encounter/patientIDis requested (not necessarily with Assuta, but with other “servers” it could
happen)

I Theymay returnzeroresources, and thisis NOT regarded as an error

T Theywill alwaysreturnaBundle resource with zero or more Patientresources nestedinsideit(as
opposedtojustreturninga Patient resource by itself)

2.1.1 Search Patients by business identifier

2.1.1.1 Single identifier:
GET [BaseURL]/Patient?identifier=[NamingSystemuUri] | [Businessldentifier]

Example:
GET https://fhir.assuta.co.il/Patient?identifier=http://fhir.assuta.co.il/identifier/tafnit-mrn | 012345678

In this example, the client asks for patients that have an Tafnit ID of 012345678.

2.1.1.2 Multiple identifiers with the same URI
GET [BaseURL]/Patient?identifier=[NamingSystemUri] | &identifier=012345678,000000123

Example:
GET https://fhir.assuta.co.il/Patient?identifier=http://fhir.assuta.co.il/identifier/tafnit-
mrn | &identifier=012345678,000000123

In thisexample, the client asks for patients that have Tafnit ID of 012345678 or 000000123.

3 Headers
In any HTTP requestthe clientshould pass a Content-Type header parameterwith the following value:
oapplicatifomi/rf\errstijcmo=4. 00.

In addition, an authorization parameter shall be included. Example:

Authorization: Basic TW92ZW90ZXNOVXNIcjpBYjEyMzQ=
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4 Body

In search operations, the serverreturns aBundle resource containing the patient resource(s) that match
the search query. Thisisalsotrue for e.g. a search by an a single encounter’s logical ID, even though this
search will neverreturn more than one resource.

The structure of the Resourcesis based on FHIR® Release 4(v4.0.1) and in JSON format. Otherformats
(such as XML) and versions (STU3, DSTU2) may be supported if Assutaand/or Datos choose to — but
these capabilities are not describedin this document.

4.1 Search response (Bundle resource)

‘ Elementname | Cardinality Type Value Notes
resourceType 1.1 string fixed:"Bundle"
A unique UUID per
id 1.1 string uuiD response
type 1.1 string fixed: "searchset"
total number of matched
total 1.1 number | resources

A containerfora

entry 0..* Object resource

Thisis the full absolute
URL of the patient
resource.

For OperationOutcome
resources, there’sno
needto populate this
entry.fullUrl 0..1 string [BaseURL]/Patient/[LogicallD] | field.

The actual Patientor
OperationOutcome
entry.resource 1.1 Object resource

information about the
relationship between the
search criteriaand this

entry.search 1.1 Object resource
entry.search.mode | 1..1 string match | outcome

Example:

{

"resourceType": "Bundle”,
"id": "ff5a1b38-c3c1-4c40-91d2-b9831ebfdc25",

"type": "searchset",

"total": 2,
"entry": [
{

"fullUrl": "https://fhir.assuta.co.il/Patient/601c05c9-bf16-4962-ac46-3eeacab9fd58",
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"resource": { -- Patient resource, snipped for brevity -- },

"search": {

"mode":

}
A

"fullUrl": "https://fhir.assuta.o.il/Patient/120fdb8b-08a6-4e8a-9749-399e9b06f5fd",

"resource":
"search":{

"mode":

M

-- Patient resource, snipped for brevity -- },

"resource": { -- OperationOutcome resource, snipped for brevity -- },

"search": {

"mode":

}
}
]
}

4.2 The Patient resource

Elementname Cardinality | Type
resourceType 1.1 string fixed: "Patient"
The logical ID of | A patientspecific
id 1.1 string the resource uuID
identifier 0..* Object
A URI that acts as a
namespace forthe
identifier.system 0.1 string identifiervalues
Shall be unique
The identifier withinthe
identifier.value 0..1 string value namespace
Whether this
patient'srecordisin
active 0..1 boolean active use
name 0..* Object
name.family 0..1 string
name.given 0..* string
telecom 0..* Object
telecom.system 0.1 string fixed: “phone”
telecom.use 0..1 string mobile | home
The mobile orhome
phone number,
correspondingto the
telecom.value 0..1 string +I72XXXXXXXXX value of telecom.use
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male | female |

other |
gender 0..1 string unknown
birthDate 0..1 string YYYY-MM-DD
address 0..* Object
address.city 0.1 string

addressline (street
address.line 0..* string and house number)
a containerfor
extensionson
address._line 0..* Object address.line

address._line.extension 1.* Object the actual extensions
This URL identifies
the extension. The
defined URL’s for
streetname, house
numberand
apartmentare listed
address._line.extension.url 1.1 string below thistable

The street name,
house numberor
apartment,
dependingonthe
value of
address._line.extensi
address._line.extension.valueString 0..1 string on.url

Extension URL’s:

Streetname: http://hl7.org/fhir/Structure Definition/is021090-ADXP-streetName
House number: http://hl7.org/fhir/Structure Definition/is021090-ADXP-houseNumber
Apartment: http://hl7.org/fhir/StructureDefinition/is021090-ADXP-unitlD

Example:
{ |
"resourceType" : "Patient" ,
"id" : "0c3151bd- 1cbf - 4d64- b04d- cd9187a4c6e0",
"identifier" R
"system” : “http:/thir. health.gov.il /identifier/il - national -id" ,
"value" : "000000018"
1A
"system” : "http://fhir.assuta.co.il/identifier/tafnit -mrn",
"value" : "123456"
1A
"system” . "urn:ietf:rfc:3986
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"value" : "urn:uuid:0c3151bd - 1cbf - 4d64- b04d- cd9187a4c6e0"
1,
"active" :true
"name": [ {
“family" " T,
"given" @ [ "4, "]
1
"telecom" : [ {
"system" : “phone",
"use": "mobile ",
"value" : "+972509000009"
hoA
"system” . "phone",
"use": "home,
"value" : "+97233333333"
L
"gender" : "female" ,
"birthDate" : "1969-07-16",
"address" : [ {
"oity M: K4 %o
“line " ["4 © L0 L0
"line " [ {
"extension ":
"url ": "http://hl7.org/fhir/StructureDefinition/iso21090 - ADXPstreetName ",
"valueString ": R
boA
"url ": "http://hl7.org/thir/StructureDefinition/iso21090 - ADXPhouseNumbet',
"valueString ": "4"
boA
“url ": "http://hl7.org/fhir/StructureDefinition/iso21090 - ADXPunitiD ",
"valueString "18"
bl
]
b

}

4.3 OperationOutcome Resource

Thisresource is used to conveyinformation aboutissues detected during the search. In this
implementation it would be used toreportissues aboutrequested patients that where notreturned. A
dedicated extension will be used to report the missing patients’ identifiers.

Elementname Card. | Type Value Notes
resourceType 1.1 string fixed: "OperationOutcome"
issue 1.* Object Array of detected issues
issue.extension 0..* Object

fixed:

http://fhir.outburn.co.il/Struct | URL identifyingthe
issue.extension.url 1..1 string ureDefinition/issue-regards extension
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Identifier of the resource
issue.extension.valueldentifier Object that was not returned
fixed:
issue.extension.valueldentifier http://fhir.assuta.co.il/identifi
.system string er/tafnit-mrn URI for the identifier
issue.extension.valueldentifier
.value string The patientidentifier
Use warning for not-found
patients, and error for
issue.severity string warning | error technical failures
Use exceptionforinternal
issue.code string not-found | exception technical failures
Specificerrortextand
issue.details Object codings
issue.details.coding Object Error coding
fixed:
http://fhir.assuta.co.il/cs/sear
issue.details.coding.system string ch-error URI for error code system
issue.details.coding.code string ENS404 | ENS502 Error code
issue.details.text string Error description
Detailed diagnostic
issue.diagnostics string information
Example:
{
"resourceType" "OperationOutcome”
"issue" [ {
"extension" : [ {
"url" : "http://fhir.outburn.co.il/StructureDefinition/issue -regards ",

"valueldentifier"

-mrn",

-error"

"system" : "http://fhir.assuta.co.il/identifier/tafnit
"value" : "9876543"
}
Pl |
"severity" "warning" ,
"code" : "not -found" ,
"details" : {
"coding" : [ {
"system” : "http://fhir.assuta.co.il/cs/search
"code" : "ENS404"
FL
"text" : "Patient notfound"
}
}]

}
4.3.1 Error Codes
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Http Status | Body Error Code Error Message |

200

ENS404

Patient Not Found

200

ENS502

Description"

Connection Errorto interface:"Interface Name+Error

5 Mapping

5.1 Assuta APl to FHIR

Field

usersMap

FHIR mapping (Patient
resource)

id

Notes
To be discussed - Logical ID

usersMap[Assutald].FIRST
NAME

name[0].given[0]

usersMap[Assutald].LAST
NAME

name[0].family

usersMap[Assutald].CELL

telecom[0].value

telecom[0].system should be setto
“phone” and telecom[0].useshould
be set to “mobile”

usersMap[Assutald].ID

identifier[0].value

identifier[0].system should be set to:
“http://fhir.health.gov.il
/identifier/il-national-id”

usersMap[Assutald].GEND

values should be converted to

ER gender lowercase (male, female)
usersMap[Assutald].AGE UNMAPPED to be discussed
usersMap[Assutald].BIRTH

DATE birthDate

usersMap[Assutald].HOM
E_PHONE

telecom[1].value

telecom[1].system should be setto
“phone” and telecom[1].useshould
be set to “home”

usersMap[Assutald].CITY

address[0].city

usersMap[Assutald].STREE
-

address[0]._line[0].extension[0].

valueString

address[0]._line[0].extension[0].url
should be setto:
http://hl7.org/fhir/StructureDefinitio
n/is021090-ADXP-streetName

usersMap[Assutald].HOUS
E_NO

address[0]._line[0].extension[1].

valueString

address[0]._line[0].extension[1].url
should be set to:
http://hl7.org/fhir/StructureDefinitio
n/is021090-ADXP-houseNumber

usersMap[Assutald].APAR
TMENT

address[0]._line[0].extension[2].

valueString

address[0]._line[0].extension[2].url
should be setto:
http://hl7.org/fhir/StructureDefinitio
n/is021090-ADXP-unitID
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5.2 FHIR to Datos

Whenreceiving FHIR resources from external systems there are several issues to consider:

I  Theymay contain elementsthatdo not existin Datos’s internal data model.

I Theymay be missingsome elements that Datos considers mandatory.

I Theorder of array elements may differfromthe order by which they are mapped when
creatinga FHIR resource from Assuta’s data. E.g, mobile and home phones may appearin
the reverse orderthanthey are inthe example above

I Theymay contain multiple values forelements that have amaximum cardinality of 1in
Datos’s data model (e.g. name.givenisanarray in FHIR)

These issues require Datos to define a policy for the handling of external resources.

For the firsttwo bullets - A good policy would include profiling the “Assuta patient profile” and using
this profile to communicate the constraintsinherited from the internaldata model. This document
doesnotdive into profilingand does not definethe policy.

As forthe last two bullets —a conditional mappinglogicshould be used. E.g, mappingthe phone and
email according to the value of telecom.system and notaccordingto the index inthe array.

The table below uses aconvenient syntax to represent this mappinglogic.

| Field Description FHIR mapping ‘ Notes
Israelinational ID | identifier[system="http://fhir.health.gov.il
number /identifier/il-national-id’] .value
birth date birthDate

If multiple array elements
satisfy the condition, take
lastname name[use=official OR usual OR missing].family the firstone
If multiple array elements
satisfy the condition, take
firstname name[use=official OR usual OR missing].given[0] | thefirstone

If multiple array elements
satisfy the condition, take
home phone telecom[system="phone’ and use="home’].value | thefirstone

If multiple array elements

telecom[system="phone’ and satisfy the condition, take
cell phone use="mobile’].value the firstone
gender gender
age calculate according to birthDate & current date
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If multiple array elements
satisfy the condition, take
city address[use="home’ OR use.missing].city the firstone
address[use="home’ OR
use.missing]._line[*].extension[url=’ If multiple array elements
http://hl7.org/fhir/StructureDefinition/is021090- | satisfy the condition, take
street ADXP-streetName’].valueString the firstone
address[use="home’ OR
use.missing]._line[*].extension[url=’ If multiple array elements
http://hl7.org/fhir/StructureDefinition/is021090- | satisfy the condition, take
house number ADXP-houseNumber’].valueString thefirstone
address[use="home’ OR
use.missing]._line[*].extension[url=’ If multiple array elements
http://hl7.org/fhir/StructureDefinition/is021090- | satisfy the condition, take
apartment ADXP-unitlD’].valueString the firstone

6 HTTP Status Codes

The status code 200 OK should be returned wheneverasearch operation has been completed
successfully, regardless of the number of matching results. A 200 code with an empty search result
Bundle resource (with atotal=0) isthe expected response whenthereis no match, as long as the server
has notencountered a technical error that prevents the wholesearch from being performed.

When the server cannot perform the search operation due to some error, or due to problems processing
the input parameters, the response HTTP code should be 5xx/4xx, depending on the type of error.

When a search fails only for specific Patients, a Bundle containing an OperationOutcome resource will
be returned.

7 Gap Analysis against Cores
7.1 US Core

The Patientresource is conformanttothe US core Patient profilesince:

Thereisat leastone identifier

Thereisa name

The telecomvalues have both system and value
The genderis populated

7.2 lIsrael Core

HwoNe

The Patientresource is conformanttothe IL-core Patient profile since:

1. Thereisat leastoneidentifier
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Thereisa name
The telecomvalues have both system and value

The genderis populated

The address elementis conformanttothe ILCoreAddress datatype profile

-,

8 Issues & Decisions

Resource Element Issue Decision IL-Core
Action
Required?
Patient identifier The identifiertobe | The Tafnit MRN identifier will notbe used | No
usedina patient as alogical id, butit willbe usedasa
searchis nottrulya | patient’s businessidentifier. We have
patientidentifier discussed the meaning of this with Assuta
but more of an (multiple MRN’s forthe same patient) and
‘Encounter’ this approach was preferred overthe other
identifier,inthe option -searchinga patientusing reverse
FHIR sense. This chaining with an Encounterresource.
meansitis not 1-1
for a patientand
therefore cannot
be used as a logical
idand may alsonot
be good as a
patient business
identifier.
Patient id Thereisn’tagood | Datos will alwaysfetch patients usinga No
candidate fora search operation onthe identifierelement
Patient’slogicalid | and will notuse simple read (getsingle
inthis use case, patientbyid).
onlyabusiness This also meansthe result will always be a
identifier. Bundle resource of type ‘searchset’ with
Patient identifier Needtosearchfor | zeroor more Patientresources.
(search) multiple patientsin
asingle API call
Bundle entry Needaway to The standard FHIR search behaviorindeed | No
supplyinformation | does nottreat a not-found patientasan
aboutthe reason error. The standard also supportsthe
any of the returning of an OperationOutcome
requested patients | resource inthe bundle tosupply some
were notreturned, | more information aboutthe performed
withoutreturning | search. We decidedtoimplementthisasa
an error forthe solution.
whole search. This
should alsobe the
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case whena
technical interface
error preventsa
single patient’s
demographics from
beingreturned

OperationOutcome | issue In additiontoan To avoid usinga textelementandthenuse | Maybe
error code for ‘not | stringmanipulationto extract this
found’ and information, we decided touse an
‘interface error’, extension. The ‘issue-regards’ extensionis
whichissupported | maintained by Outburn specifically for this
by the base use and it’sdefinitionis availableon
resource structure | simplifier:

(usingcustom https://simplifier.net/outburn/issueregards
terminology), we

needawayto The value of the extension will be of type
determine which Identifierand it will supply the business
patientisthe identifierasitwasrequestedinthe search
subjectof each parameters.

error. Using the

base structure, this

canonlybe

achievedusinga

textelement.

Patient id Needtoreference | Assutawill generate a GUID foreach No
a Patientresource | patientandreturnit as the Patient.id. This
that has been logical id will only be kept on Datos’s side
returned. To duringa session forreference purposes
reference usinga and will not be saved for later use outside
URL thereisa of the scope of the session. When Datos
needtodefinea will POST Observations and
logicalidfora DocumentReferences they will reference
patientthat will act | the patientusingthisid.
as the objectkey. Assutawill keep aninternal mappingtable

to covertbetweenapatient’sinternal
identifierandit’s FHIR logical id.
Patient address.line | Needtosupport Re-usedthe IL-Core referencestostandard | No

the current data
model foraddress,
including street
name, house
numberand
apartment

HL7 extensions forstreet name, house
numberand apartment.
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