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Setting

The Province of British Columbia, Canada with a population of approximately 5 million
that receive health care through a publicly funded system. The BC health system has
been focused for more than a decade on improving primary care. A health information
standards infrastructure was implemented in 2016 to implement terminology and other
standards to support effective EMR use, interoperability and analytics. This subset is a
product of that infrastructure.

Problem

A list of health concerns (aka “the problem list”) is a core component of the medical A h
record yet it is often poorly maintained. When the problem list is not complete or p p I"O a C
accurate, care coordination, clinical decision support, panel management, context of

clinical issues and other care elements supporting patient safety are significantly . Develop a SNOMED-CT based clinically useful subset that covers most of the diagnoses
compromised'.  Electronic medical records had the promise of tremendously and findings that clinicians encounter in various settings, especially primary care.
improving important components of the clinical record but improvements in the

problem list have been slow to materialize. EMR usability, especially with respect to * Map the subset to the primary classifications that are required to conduct health care
clinician selection of coded items has been identified as a major barrier. Clinicians at the moment such as claim submission to the BC Medical Services Plan (ICD-9),
have challenges thinking abstractly in choosing health concerns so become frustrated reporting in acute care facilities (ICD-10) and Emergency Department encounter
with classification systems, especially systems like ICD-9 which has long been retired reports to Canadian Institute for Health Information (CED-DxS, a small subset of ICD-
and has limited choices. However, classification systems are useful in various 10).

contexts. Also, many vital health system current functions such as claim submissions

and analytics are built around classification systems like ICD9 and ICD10 * Provide vendors with an implementation guide.

* Build a system to maintain the reference set that is responsive to clinical
developments such as Covid-19/SARS Cov2.
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Concept Content  Mapping

The subset was informed by already existing subsets such as the Pan Canadian short Preliminary automated mapping was done using SNOMED-CT mapping tables from the
and long health concerns subset hosted by Canada Health Infoway?, the UMLS CORE NLM. Unfortunately, this was complicated by the significant differences between US
problem list subset of SNOMED-CT3, frequency of use data from the NLM UMLS, the and Canadian version of ICD-9 and ICD-10 but it did provide start content for manual
CED-DxS subset*, the concept coverage provided by DSM-V and the lookup table of an mapping. HIM professionals from the Northern Health Authority were recruited to edit
EMR vendor product in the province that has received clinician feedback on lookup the mapping. It was quickly apparent that mapping to CED-DxS would have to be done
lists for over 2 decades. Pre-coordinated items such as “Hypertensive heart and renal entirely manually. The end-product of the HIM mapping was edited thoroughly by 2
disease...” or terms containing “And/Or” were excluded but pre-coordination physicians experienced with clinical terminologies and classifications. The mapping was
requirements for commonly used terms such as “Bipolar affective disorder, currently iteratively submitted to the Canadian Institute of Health Information for feedback which
depressed” were included. To minimize mapping complications with context (e.g. age was primarily directed towards the challenges of CED-DxS mapping as well as ensuring
and gender) related concepts, some generic high-level items were removed and that mapping was entirely in reference to the Canadian versions of ICD-9 and 10. A
replaced with more specific concepts e.g. adult versus neonatal pneumonia. number of issues of mapping to age and gender specific concepts were identified and
fixed.

Prototype

Figure 1: Excerpt of the mapping spreadsheet

SNOMED ID E SNOMED Term '~| icp-10cA CodeJL ICD-10CA Term ECedes (1CD-10CA) CE CedDxs (ICD-10CA) Term | ¥ |cedDxs C
| 372933008 Infection caused by Mycobacterium malmoense (disorder) A318 Other mycobacterial infections A499 Bacterial infection, unspecified Bacterermr - 5 . . - 5
J' 111812000 Atypical mycobacterial infection (disorder) A319 Mycobacterial infection, unspecified A499 Bacterial infection, unspecified Bacteremr An EMR vendor Wh]Ch ]S prOI I " nent ] n the northern pa rt Of the prOV] nce ]nco rpo rated the
J' 240383005 Disseminated mycobacteriosis (disorder) A319 Mycobacterial infection, unspecified A499 Bacterial infection, unspecified Bacteren . . . . .
| 4 -
76902006 Tetanus (d d A35 Other tet A35 Other tet Tet b t t h d t d t d f h b t f f d t
i€ 2tanus (disorder) thertetanus - Supset 1N their product 1n a graduated rasnion supportin rererences or code system
| 397428000 Diphtheria (disorder) A369 Diphtheria, unspecified A499 Bacterial infection, unspecified Bacteren
v . . . L . o . [ ] [ ] [ ] [ ]
27836007 Pertussis (disorder A379 Whooping cough, unspecified A379 Whooping cough, unspecified Pertussis b l A l t t d bl t f th
¥ — : T IR COLE il . PINECHY htprectl . Y various rotes. S per our imptementation guiae, users were abtle to escape 1rom (S
| 77116006 Infection caused by Bordetella parapertussis (disorder) A371 Whooping cough due to Bordetella parapertussis A379 Whooping cough, unspecified Pertussis
| 4 - ° ° ° °
| 30242009 Scarlet fever (disorder) A38 Scarlet fever A38 Scarlet fever Scarlet fe f t t t h f l l m l m t f S N OME D d g d f d g t m
f 192644005 Meningococcal meningitis (disorder) A390 Meningococcal meningitis A390 Meningococcal meningitis Meningit re erence Se O e u CO p e en O ]a nOS]S an ]n ]n S er S ®
J' 186365005 Acute meningococcemia (disorder) A392 Acute meningococcaemia A392 Acute meningococcaemia Meningo
f 23511006 Meningococcal infectious disease (disorder) A399 Meningococcal infection, unspecified A499 Bacterial infection, unspecified Bacterermr
f 448421008 Sepsis caused by Streptococcus pneumoniae (disorder) A403 Sepsis due to Streptococcus pneumoniae A419 Sepsis, unspecified Septicem o MOIS - Universal Search Window - . . .
J' 448418006 Sepsis caused by Streptococcus (disorder) A409 Streptococcal sepsis, unspecified A419 Sepsis, unspecified Septicem F I g U re 2 . Sea rCh I n g fO r
J' 448417001 Sepsis caused by Staphylococcus aureus (disorder) A410 Sepsis due to Staphylococcus aureus A419 Sepsis, unspecified Septicem Select from Code System(s) Al Clear Filter to Reference Set(s) All Clear Parameters . -
4 - . . .- - £ - —
| 447894003 Sepsis caused by Staphylococcus (disorder) A412 Sepsis due to unspecified staphylococcus A419 Sepsis, unspecified Septicem []1cp-9 (] HEALTH CONCERNS Code is te m Iin E M R u Sl N g WO rd
| 447843005 Sepsis caused by anaerobic bacteria (disorder) A414 Sepsis due to anaerobes A419 Sepsis, unspecified Septicem MSP-DIAGCODE 7| HEALTH CONCERNS (BC Cateaory s like .
J' 447899008 Sepsis caused by Escherichia coli (disorder) A4150 Sepsis due to Escherichia coli [E.coli] A419 Sepsis, unspecified Septicem Vi Ci 0 geryiss . o . e frag m e ntS | n a ny O rd e r
f 448813005 Sepsis caused by Pseudomonas (disorder) A4151 Sepsis due to Pseudomonas A419 Sepsis, unspecified Septicem [v] SNOMED-CT Statusis (@ Active /) Inactive \ Either .
J: 449082003 Sepsis caused by Gram negative bacteria (disorder) A4158 Sepsis due to other gram-negative organisms A419 Sepsis, unspecified Septicem Limit 200 a N d retu NiN g p refe rred
| 91302008 Sepsis (disorder) A419 Sepsis, unspecified A419 Sepsis, unspecified Septicem ST = . )
J: 21846001 Pulmonary actinomycosis (disorder) A420 Pulmonary actinomycosis 1989 Respiratory disorder, unspecified Respiratc "Z""":l EEE FRIM HY Search te rms 1IN CI u d IN g th at Of
| 44653001 Erysipelas (disorder) A46 Erysipelas A46 Erysipelas Erysipela Term Category Code Code System
4 - = =
J' 18905‘:3(:369%%01 f:siiizgllraen:éﬂlr:)ﬁzr()disorder) 22:2 f:‘siii:‘:’;rif:j disease 2::2 f:siiir:\gari:se' disease S;Siii?mil E | | l | Syn O n ym S CO n ta I n I n g th e
4 &l P _ &l &l g MALE HYPOGONADISM CLINICAL FINDING 48723006 SNOMED-CT .
| 18504008 Toxic shock syndrome (disorder) A433 Toxic shock syndrome A433 Toxic shock syndrome TSS - Toxi Strl n g S
¥  AncARNINN2 Infartinn ranicad hu Sranhularaceciic aniranc [dicardar) AAQN Ctanhulnrarral infartinn 11incnarifiad cita AAQQ Rartarial infartinn 1incnarifiad === Rartararr PANHYPOPITUITARISM CLINICAL FINDING 32350006 SNOMED-CT
POLYGLANDULAR AUTOIMMUNE SYNDROME, TYPE 2 CLINICAL FINDING 83728000 SNOMED-CT
PRIMARY ADRENOCORTICAL INSUFFICIENCY CLINICAL FINDING 373662000 SNOMED-CT
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Concepts

The subset currently contains 5384 concepts that are mapped to ICD-9, ICD-10 and
CeDx. A review of the final product to date by CIHI found only one ICD-9 code block
that was not represented (Late effects of injuries, poisonings, toxic effects and other
external causes). Twenty-seven ICD-9 code blocks had less than 10 terms and 9 code

blocks had more than 100 terms.

The concept coverage is broad and granular enough to support most parts of the record
where a coded element for findings or diagnosis are required e.g. the problem list,
encounter diagnosis, indication for a drug or procedure and reason for referral.
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Implementation guide.

Alternate Terms [3]

LEWY BODY DEMENTIA

SDLT - SENILE DEMENTIA OF LEWY BODY TYPE

SENILE DEMENTIA OF THE LEWY BODY TYPE (DISORDER)

Save My Default Settings | | Restore System Settings
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Cancel
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Feedback from clinicians using SNOMED terms was very positive as they found it

much easier to get to the concept that they wanted to express.
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Medical Office

Assistants on the other hand, were initially not so positive as it disrupted their use

of a memorized subset of ICD-9 codes gleaned over years of billing.

For them,

using SNOMED required invoking a lookup instead of direct entry of the memorized
codes. On the positive side, switching to SNOMED-CT would decrease the heavy
reliance on “General symptoms” codes and therefore result in more usable data.
Subset use across practices is variable but increasingly, SNOMED-CT coded entries
are appearing in the problem list as well as encounter diagnosis documentation.

The quality of problem list management can be monitored by the Health Data
Coalition measures viewable through HDC Discover>. Currently, physician governed
HDC primary care measures cover nearly a million of BC’s citizens through a
distributed approach to aggregation. Measures are available for monitoring the net
effect of coding and usability interventions for EMR elements like health concerns,
medications and adverse reaction risk.
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Figure 4. Ratio of coded
health conditions over total
number of health conditions
for patients seen in the last 3
years — HDC Discover.
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Conclusions

Despite having many sources to inform start content of this subset, it took an
unexpected amount of time and effort to produce a releasable product. It is
challenging to find the sweet spot between minimizing need to escape to the full
SNOMED findings and diagnosis content while also constraining the list to a
manageable size for mapping and good user experience. Mapping was difficult
especially to a small reference set like CED-DxS and an old classification like ICD-
9. Further complications included the need to limit pre-coordination while also
not including concepts that are too general for mapping (e.g. the age and gender
specific concepts). In the end, we feel that this subset meets our original goals
and only time will tell if it achieves broad adoption.

Implementation success is hugely dependent on good EMR implementation -
hence the value of the implementation guide®.
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Next Steps

* Provide a way to request the subset via the MOH Health Information Standards
website

* Publish the implementation guide on the MOH standards website

 Continue vendor engagement and provide implementation assistance as
needed

* Monitor usage and provide a mechanism to receive feedback and requests for
content

* Maintain the content - keep up with SNOMED-CT content changes and actively
participate in the evolution of SNOMED-CT concept based on what we learn
from user and health system experience

» Utilize terminology server functionality to manage changes and publishing
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