SNOMED

International

How well does the Global Patient Set cover the terms needed in
an International Patent Summary?

Cori Thompson | University of Victoria, Canada

SNOMED CT

INTRODUCTION EXPO 2020

Virtual Conference October 8-9

Abstract

This research piloted mapping the inaugural SNOMED International Global Patient Set (GPS)
Release 2019 (R.2019), including the March 2020 COVID-19 terms, into value sets for the
International Patient Summary (IPS) data elements. The research leveraged the use case of a
child with chronic asthma travelling from Canada to Portugal with a paper IPS document.
Comparisons were made with previous GPS-IPS work and pediatric recommendations. Future
research includes identifying granular IPS data elements, addressing gaps in the GPS terms,
and mapping the GPS R.2020 into IPS data element value sets, including identifying alternate
terminologies. Out-of-scope were an independent review of the IPS value sets and developing
and implementing the value sets in an electronic health record (EHR).

The IPS was originally developed for emergency cross-border adult care with the intent to
expand other types of care, including for children (https://www.devdays.com/wp-
content/uploads/2019/12/Robert-Hausam-International-Patient-Summary-DevDays-2019-
Redmond.pdf). Research on IPS has been published.(2)

Various organizations have taken the lead and/or collaborated on the work including the
Joint Initiative Council (JIC), Health Level Seven (HL7), and the Integrating the Healthcare
Enterprise (IHE) (https://hacking-health.org/wp-

content/uploads/2019/02/G_Cangioli_ HHA Hackathon_Feb2019 Webinar.pdf).

Figure 2 shows the progress advancing the IPS from the European Union Guidelines to the
current IHE and HL7 Fast Healthcare Interoperability Resources (FHIR) work
(https://na.eventscloud.com/file uploads/611c5c97f4e8446fccf3f3303c715346 Stephen-
Kay The-Patient-Summary-is-here.pdf). Most recently, IHE has taken the lead in
collaboration with HL7

Background

In February 2019, SNOMED International announced they were providing the GPS flat file of
21,782 Systematized Nomenclature of Medicine-Clinical Terms (SNOMED CT) terms free of
charge in order to make the GPS available to Member, Affiliate, and Non-member countries.(1)
The first release was September 2019 (GPS R.2019) and the next release is Fall 2020.

The GPS is comprised of terms from existing SNOMED CT reference sets, and includes only the
identifiers, whether active, fully specified names, and the United States (US) preferred terms, and

not the full ontology relationships of SNOMED CT. As GPS R.2019 is the first release all terms IR INTERNATIONAL PATIENT SUMMARY
are active.(1) |
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The IPS is comprised of component blocks. The recommended and optional blocks are now
“required if known”(Figure 1) (https://wiki.ihe.net/index.php/International_Patient Summary).
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(https://wiki.ihe.net/index.php/Patient_Care_Coordination_Technical _Committee#Detailed
Proposed_Profile_Review_for 2019-2020_Cycle - F2F Meeting).

The recent IHE June 17, 2020, report provides IPS guidance
(https://www.ihe.net/uploadedFiles/Documents/PCC/IHE_PCC_Suppl IPS_Rev1-
1_TI_2020-06-17.pdf).

Figure 1 — IPS blocks
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Meth Od « Sydney’s mother takes him to a walk-in primary care clinic in Lisbon and has
Sydney's IPS document to provide to the doctor.
Figure 3 details the research process: « Unified modeling language (UML,; https://www.uml.org/) was used to model the use case

 The GPS R.2019 was downloaded from IG (1), including SNOMED CT COVID-19 terms (Figure 5)
(https://confluence.ihtsdotools.org/display/snomed/SNOMED%2BCT%2BCOVID- Patient & Family doctor EMR

] Caregiver
19%2BRelated%2BContent), and formatted into an Excel Spreadsheet N Confirms Sydney's EMR
. Svdne record is up to date (e.g..
» Figure 2 IPS block names leveraged for IPS data element labels for IPS value sets yd” e
IPS document.

+ Health Level Seven (HL7) Fast Healthcare Interoperability Resources (FHIR) version 4.0.1 (e.g.,
hitp://hl7.org/fhir/versions.html#maturity), Health Informatics Standards Lifecycle (Figure 4)(3) and IPS s v
governance model(4) were relied on

* Atable of common medical terminologies was adapted to identify Canada-endorsed terminologies.(3,
Table 3.1) Figure 5 — Pre study UML use case

Results
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—— e e I S s During the mapping it was found that the IPS blocks as value set labels did not provide enough granularity
ocks and data | | alternative - i . - | - . - .
o e W) estandaras (R to group like with like. For example, dog and flower pollen might both be allergens, but they are dissimilar.

¢ T y Therefore, SNOMED CT concepts such as “body site” were leveraged but, again, these groupings did not
=

Assurance and
8. Compare to earlier 9 Apalyze GES ierms 10. Test use c'ase 11. Create sample GPS- 12. Explore transferring
GPS-IPS work _»| against ONC Peds concepts, revise

st ONCBets | o copi e || (S Aol NN provide sufficient granularity (Figure 6). To better understand the ecosystem, the FHIR IPS value sets
crate PS Mockap | | OO e | | were reviewed (https://build.fhir.org/ig/HL7/fhir-ips/terminology.html). It was found that 14 IPS data
Figure 4 — Standards Life cycle elements had GPS-IPS value sets (Figure 7).
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Figure 3 — Research process

Allergy intolerance substance condition (GPS) - IPS

ConceptID FSN USPreferredTerm IPS Block / value set 1 IPS Block / value set 2 A
111002 Parathyroid structure (body structure) Parathyroid structure Target site History of Procedures Aller F2AY Reaction (GPS) -IPS
* Ause case was developed: e Lo oo e e CORE ProiemList Fiding SitationEvent (GPS) - PS
I I h . I . h h . h h / / h / h . 187006 Cyanocobalamin (57-Co) (substance) Cyanocobalamin (57-Co) Diagnostic results indicated in the diagnosis of pernicious anemi gesuits ‘éBdozli}aIlGrozp tEGPS) - Hésps IPS
- " [r— - 7 { i i » { » ’ i t 7 t 4 -
° 8 ye a r O d m a e C I d J S yd n ey’ W It C ro n I C a St m a ( tt p S 2 a St m a z Ca W at I S ;;gggg imcm:;bir:;e;o;fl:;?(o;r(ginmﬁf)) imcmzc:b(:r:t]::jrohnsonﬁ PDri;);e:slﬁI:Srfesults a bacterial species of the genus Acinetobacter R:zzltz Czdzd Valzzz p:thc::-lao(g);?(épS))_ IPS
270002 Female first cousin (person) Female first cousin Social History .
a St h m a / ) 271003 Bone plate, device (physical object) Bone plate History of Procedures Results Orgamsm (GPS) -IPS
281004 Dementia associated with alcoholism (disorder) Dementia associated with alcoholism Problem List History of Past Illness Results Labor atory Presence/Absence (GPS) -1PS
. . . . 283001 Sttuc.ture of central axillary 1;~fmph node (body structure) Sl:tuc.ture of central axillary lymph node Target site. History of Procedures Results Radi ology Measurements (GPS-DICOM) _IPS
¢ ex h | b | te d C OV I D - 1 9 Sy m ptO MSsS IN AU g u St 2 O 2 O b u t te Ste d ne g a t lve ;ggggg i?ﬁt;i;:ﬁ;ﬁ?;@smm i?ic;;;;?“mm iﬁﬁm IL'I:: Results Radiology Textual Observations (GPS-DICOM-LOINC) - IPS
. . 30(3004 Miniature schnauzer (organism) Miniature schnauzer Allergies and Intolerances Results Specimen Collection Method (GPS) - IPS
« early October 2020 he and his family traveled from Canada to Portugal, where he 15005/ s o s oy S St s of s Taget i Results Specimen Type (GPS) - IPS
; ; ; 330007 Occipital headache (finding) Occipital headache Problem List Vaccines (GPS) - IPS
again prese nted with COVID-19 symptoms (h IJ h fever, shortness of breath). 345000 Atoventicular bl strucure (body siructire) ____ Atovenricuar bundle strucure Tagetse Vaccine Target Diseases (GPS) - IPS
» Prior to leaving Canada, his mother obtained paper copies of the IPS for each Figure 6 — Pilot mapping GPS terms into IPS value sets Figure 7 — GPS-IPS value sets

family member from their family doctor
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: — — Patient & Family doctor Sending EMR Transformation server Translation server Receiving EMR
No. | Short title Description of issue Findings and comments . . .
1 | Immunization review of the SNOMED-CT concepts under Infant/child immunizations appears to be in GPS. , Careglver (temnOIOgleS) (languages)
values 398827000 Vaccine (substance) seems to be
missing a few concepts for vaccines — are there The immunizations are not all in GPS (e.g., Confirms . .
plans to update the list? Dengue Fever is not in GPS as vaccine). ( ! S u S C O | I Requests IPS for Svd '« EMR Maps Send.lng country’s Translates labels Sends
, Raises additional questi afl slobal Svdne yaney's to international to from sending
e dengue fever vaccine : ses ad 1t1c_>n q;:stwn— are all glo Y y record 1s up to date destination countrv’s trv’s 1
e  hantavirus vaccine vaccinations in GPS? d ‘ . ry country s language
*  hepatitis C vaccine Recommend: in-depth review and comparison (e.g.r cminders, terminologies (e.g., into destination
. hepatmsiE vacc:.im - flgai.nst.a range of countries’ rfzcommeﬂded well child VISIL, CCDD -> SNOMED country 'S language.
®  herpes simplex virus, type 2 vaccine immunization schedules for disparate age groups, immunizati OIIS) . . ..
®  human immunodeficiency virus vaccine [including ranges set out in the under-18-age ’ CT Active medicine
®  malaria vaccine pediatric domain. Select destination ingredients -> RxNorm

Vessseon e gl i The issues in the prior GPS-IPS work ((L.F, personal country

Also, this tree only covers the antigen, but not the
racci d thich as indicated into thy . ] " .
I AR ————— communication, 2020 Mar 17) appear to persist (Figure 8). For L Prinis |
identifiers

2 Medical devices | https:/build.fhir.org/ig/HL 7/fhir-ips/ValueSet- All medical devices (e.g.. Spirometer) are not Lb. Prints

e | peba e s il s i e e oot @XAMPle, the GPS does not contain all the needed vaccinations. - 2. Sends

value set Includes concepts that don't appear to belong (possibly as therapeutic equipment e.g., baseball)
like: Molten la‘-a’ 01l well ﬁg’ Hand saw, Motor are listed. ‘ EEE S S S . .. I S S S . .. N S S S S S .. N S S S S S .. EEE S S S S S ..
home;
Discussion in response is what is the cost benefit  |[Recommend: review of terms and creation of 3. Upndates and returns
/maintenance consideration behind teasing out granular IPS value set labels (e.g., medical - P

those concepts that are not really medical devices. |implant devices, tools. equipment (e.g., beds,
transfer 1ifts), therapeutic interventions, toys).

3 Fc_>r Target FH]R s'pec.iﬁes: httn:.f':m7.ore,"'ﬂ1ir.-’R4./:valueset- ) Related to issue #2. Suggest reviewing in pgrallel . . ] " " Informedion model
Dicw e | mmsen gl - e s o compitcaes (e £ Dot er st Figure 10 — Revised UML diagram adding workflow permutations
v plete -- missing key concepts in this |GPS as vaccine, but Dengue is present as a (e )
list (e.g. HepA, HepB, polio, influenza, meningitis, [disorder and as a symptom). Adress
varicella, dengue, cholera, hantavirus, leprosy, (" coromer ) WL Tl
leishmaniasis, rabies, tularemia, smallpox, yellow / \ ~ 4 \ _ “:’::d :g[d;;s,s au:m
fever, etc...). Datum In 2019 GPSR.1 | Altemate Comment EMR "I EM RZ e ! Rl i
4 | Concepts e 220819007 SNOMED CT Tobacco use and  |Spot check: o (incl. COVID- | termmology 1 = 2P code
sup_pom_ng some exposure Smoking concepts — exist in GPS. 19 ) - Prefemed Contct o
social history * 256235009 SNOMED CT Exercise . o F : 9 h It f h : f G P S R 2 O 1 9 t T Data Data Veldonikinsg stae
metries arenot | o 160573003 SNOMED CT Aleohol intake  [190773003 = Alcohol Intake - does exist in GPS. I g ure SNOWS resSults o1 searcnin g or . conce p S Male 248153007 R oty
B B aRae ] SHORED £ Sutatonal 256235009 — Exercise - does exist in GPS. . . . . oHT ?N"alelgsﬁtﬁns) model, model, o e/
observable t Order moar
. S64RO SNOMED CY Emphpmmt et e oo bt et suggested by the 10 ONC recommendations for functionality in a T T I 1T Towru e —
e 425400000 SNOMED CT Toxic exposure individual’s full social history. . . ) . . . for Units of s-//uniteofmeasure. fucum. html 231 . Z:y:l\li:; method e
 ot00 SOMED OT Dt Recommet: il v ot e, pediatric EHR(https://www.healthit.gov/sites/default/files/facas/03- Msuran Figure 11 — EMR.,, Data model
misuse behavior ) CUN Mailadress

. tziﬁzgos SNOMED CT Health-related 2 9_ 1 9_H I TC C_T F_M e etl n g N Ot e S_ 5 O 8 . D d f) parazraph $31 Leverarctons

e 105421008 SNOMED CT Educational Well child visits 2020 Aug 19

410620009 Figure 12 — Dual language data model

Immunizations 171258008

:Igure 8 — Prlor GPS-IPS mapplng Work anaIySIS Allergy/Intolerance 31136308333 No known allergy — alternative value included to . . .
No ko show exists in GPS R2019 The IPS workflow permutations: generate in paper, hybrid,

Recommendation  |Short title Description Comments 2019 GPS R.1 plus COVID-19 terms findings Analysis comments allergy )
height - no, weight - no; partially head circumference - yes as |Review needed to ascertain whether all 91936005 - - .
a procedure (56792006 - Measurement of skull circumference |pediatric measurements are present, or are Penicillin O r S e n a a O n e e C ro n I Ca I u I n e ro e ra e
=N b
Allow unknown patient sex; Record Gestational Age Assessment and Persistin |(procedure)) but not as an "cbservable entity" as included for [added to the IPS using other terminclogies. In < <
_ . . . - . ) iy _ N _ Mother 656356005 5
Use biometric-specific norms for growth the EHR; Support growth charts for children; also Common Clinical Data Set chest circumference." Some growth and aging concepts are addition, an assessment is needed to N ] ﬂl I d t d t t E M R F 1 O
curves and support growth charts for (CCDS), Demographic, Clinical Decision Support (CDS); and United States Core present (e.g., 709479007 - Assessment of fetal gestational age |compare the CCDS, CDS, and USCDI datum d mother CO u re u rn a a O 1 I g u re
Recommendation 1 |Growth charts children Data for Interoperability (USCDI), Application Programming Interface (API). (procedure)) elements are present in form that enables (person)
Recommendation 2 [Compute weight-based drug Qut of scope for SNOMED CT? weight not present in GPS Unable to calculate without "weight" As‘thma (dugnosxs) 19596'}001
Ability to document all guardians Include Document decisionmaking authority of Caregiver roles present (e.g., 65656005 - Natural mother Azthma
Recommendation 3 |and caregivers patient representative (person)) Unknown if all caregiver roles are included .
Review of SNOMED CT consent concepts (disorder) D d g th kfl t t = th I t g
= B I =
needed to determine if all age-consent Spirometry (asthma | [Not listed] LOINC - A code for “Spirometry Test™ did not appear to be epen Ing On e Wor OW pe rl | lu a IOn, e e eC rOn IC
concepts are present and if SNOMED CT is diagnostic test) 19866-3 — Vital | listed. There are several LOINC codes. This code

il et Ao capacity and description seem the bast it medical record (EMR) data models for data exchange

"unknown " concepts such as Unknow if allergic. [Volume]

Problem-specific age of consent - does it also say to remove this? Also, meeting Consideration might be given to whether concept Respumy i n CI u d i n te rm i n O I O tra n Sfo rm ati O n F i u re 1 1 a n d d u a I
Recommendation 4 [Segmented access to information discussion included need to know if information has been removed. Consent concept present mapping for "information removed" is needed? system by g g y g

et :re mandatory imml.;nézati'an? differe(r;; Spuometq . .
ynchronize immunization etweeen countries? E.g., Malaria in Ghana - |] - . I d t m d I f I t I t F 1 2
Recommendation 5 |histories with registries ) ) ) Mandatory immunizations appear present versus in Canada. Spu?:lett:rt(de . ) [NOt hsted] a n g u a g e a a O e O r a n g u a g e ra n S a I O n I g u re "
Py — " med1 g vice
Age and weight-specific single - - - . .
o s TN = https://www.softwaresuperglue.com/2018/11/information-
Age of emancipation; More control needs to be at the end user (e.g., mark COVID-19 m.ED form mmb]e ! u u ! = u
Recommendation 7 [Transferrable access authority individuals with specific privileges until standard nomenclature can be Related to Recommendation 4 .- . . . : o _
e Eraition form | il apbesteniriie™ == model-vs-data-model.html; international-patient-
infermation and demographics GPS contains many maternal and neonatal concepts, including |Clinical review recommended to confirm set of — ~ E u b}
Recommendation 8 (with newborn Social, Psychological, and Behavioral Data those that might impact or require higher care than normal. concepts meets pediatric information needs. Sa.l.wa - spedimen 119342007 . . R ’? . . .
While the GPS contains preventative care concepts for Saliva sp-ecimen t/ d k / d h t tI — I P S I t t
Saliva sp summary.net/mediawiki/index. 2title implementatio
hearing screening, child wellness visits), education, and . poe .
171258008 Up-to-date with immunizations (finding) or COVID-19 te‘st 84387000 . n u I d e 1
171259000 Not up to date with immunizations (finding) Clinical review recommended to confirm set of rezults (negaht’e) As}'mptomahc O
Track incomplete preventative care concepts are present in GPS, some tracking functionality might |concepts meetsng pediatric information (M)
Recommendation 8 |opportunities [Relevant for SNOMED CT7?] be a system design and development recommendation. needs. Dlﬁl!llk!r bmﬁm' g (I!I!Ull ﬁ’l’
Additional Implementation Considerations: L i l- .

o Ability to determine generic flags o Ability to transmit in coded way from

Flag special health care needs zyz:)ei:?t;c:;:f;::lmentalhealthforchildrenochildabu582019-04’19SIide130 mbe Figure 13 teSted the narrative Of Syd ney againSt the GPS

GPS contains many special health care needs concepts

Flag special health care needs support the needs of children with complex conditions through childhood and including maternal, pregnancy, delivery, infant, child (e.g., Clinical review recommended to confirm set of m ]PS) - = T = T
(NB: Neonatal abstinence the transition to care in adult settings and can provide guidance on appropriate |205788004 Fetal alcohol syndrome (disorder), 371779005 concepts meets pediatric information needs. Hlﬂl for R 2 O 1 9 te rm S a n d fo u n d SO m e a pS I n CI u d I n C h I I d a n d
Recommendation ([syndrome (NAS) was also follow-up and preventive actions for this vulnerable population.” (Report, 2018 |Physical child abuse (event)), including those that might For example, NAS concept is not included mme [I.ESUII L. -
10 discussed) In Problem List; Clinical Quality Measures [Jun 3, p.59) impact or require higher care than normal. currently. me 13 " 1)
2019 Meeting notes and ppts - downloaded 2020-Jul-18. Available from: https://www.healthit.gov/hitac/meetings/2771/2019; Jun 3, 2019 Final report available from: wvizit — would be S p I ro I I Iete r to te St asth I I la
https://www.healthit.gov/sites/default/files/page/2019-07/2019-06-03_Al13620FINAL3%20HITAC% 20NPRM3%20Recs_508-signed.pdf completed m "
response IPS)

~igure 9 — Concepts in ONC 10 pediatric recommendations compared to GPS R.2019

Figure 13 — Testing use case concepts to GPS R.2019
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Figure 14 shows a sample IPS mock-up. For structure, a PS template and model were leveraged

(https://art-decor.org/art-decor/decor-templates--hl7ips-

?section=templates&id=2.16.840.1.113883.10.22.3.2&effectiveDate=2016-11-

11T00:00:00&language=en-US; https://www.slideshare.net/TrilliumlIHorizon/international-patient-

summary-workshop, Slide 31).

Patient/Paciente: Sydney Campbell Birth date: 2012 Aug 16 (8 vrs)
Gender: Male (Masculino) Patient ID: 999.999.999 (CA-BC PHN) ,
Author: Giuseppe BLACK Authored on: Aug 19, :o:i). 15:00:00 (-8 UTC) Disguestic Zests Date sacalle Felowep
Attestor: Same as author SARS-CoV-2 RNA S8339 (qualitative) 2020 Aug 04  Negative (260385009) None
Custodian: Mana Campbell, Mother/ Guardian EI

Testes de diagnosticos

Chronsc asthma 2018

Advance Directive (310303009) - all measures
BN Diretniz antecspada (310305009) - todo
Medication Summary Strength  Form  Dosage Notes
Fluticasone (397192001) Inhaler Daly
Albuterol (Salbutamol) (372897005) Inhaler PRN Sywomoter - 2018 Aps 05
Medicamento Forca Formato Dosagem istérd i

Notas
% ) - ‘l’ R y )
B Fluticasona (397192001) Inalador = Espirbmetro — 2018 abal 05

Dianamente

Bl Albuterol (Salbutamol) (372897005) Inalador PRN
Allergies and Intolerances Medical Devices

No known allergy (716186003) . .
” Penicillin - Consider translating free text:

Alergias ¢ intoleréncias _
(91936005)
Bl Sem alergias conbecidas (716186003) Plan of Care

reviewed. No changes. Next well child visit
(immunization): 2021-Jan-19

Immunizations (US pediatnc schedule) Up to date (171258008)
BN Imunizagées (US pediatric schedule) Atualizado (171258008) Social History

Care Plan: Well child visit 2020-Aug-19. No nev
= concerns. Current problem(s): chronic asthma. Rx

History of Past Ilness En

Well child visit (410620005) - 2020 Aug 19 Note: as the IPS is illustrative only some labels

Histéria de doenca passada

BN check up pedidtrico - 2020 agosto 19 [ & | and terms have been translated into Portuguese.

have corresponding data and only a sample of labels

Figure 14 — IPS mock-up for Sydney

Discussion

Considerations in addition to mapping IPS data element value sets to realize globally interoperability:
the GPS and IPS are in their infancy and the ecosystem is constantly changing

Formal request for change to add new terms to GPS is needed
Granular IPS data elements needed

Highlights:

Country flag may indicate
translated-to language while
keeping originating language

“No known allergies” concept
indicates allergies assessed but no
allergies found rather than leave
field blank

A challenge to translate any free
text (e.qg., inset Care Plan
narrative)

An automatic translator (i.e.,
Google translator) would not
translate the meaning accurately

International reference table of health terminology and interoperability standards would support

transformations

Bridging strategy might be paper IPS with human medical and language translator

Of note, limitations include that one researcher designed, conducted, and reported on the research.

INTRODUCTION

METHODS

DISCUSSION

Future Direction

The IPS projects to date have set a solid framework for realizing the benefit of implementing an
interoperable IPS. For creating the IPS, a hybrid approach may be needed while interoperability is
fully developed and implemented. Future research includes mapping the GPS R.2020 into more
granular IPS data element value sets. Once the granular IPS data element value sets have been
mapped using GPS and other terminologies, the IPS value sets could be formatted in a tool such as
the Ontario Clinical Document Header template
(https://www.ehealthontario.on.ca/en/standards/view/provincial-clinical-document-architecture-cda-
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header-standard). Next, the IPS value sets need transferred into software for profiling and then
publishing as an IG in such tools as Forge Editor and Simplifier (https://fire.ly/products/).
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