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▪ Before Meaningful Use, most EHRs were encoding 

clinical information by ICD codes

▪ ICD-9-CM / ICD-10-CM have been shown to be inferior 

to SNOMED CT to support clinical care
▪ Insufficient content coverage and granularity
▪ Not clinically oriented
▪ Not computable – no logical definitions, no post-coordination

▪ A SNOMED CT to ICD-10-CM map will
▪ Encourage EHRs to switch to SNOMED CT 
▪ Enable re-use of SNOMED CT-coded data to generate 

administrative codes
▪ Support data analytics – allow integration of clinical and claims 

data 

Motivation to map 



▪ “Rule-based map” – to accommodate one-to-many 

maps 

▪ Combination of ICD-10-CM codes
▪ SNOMED CT: Escherichia coli urinary tract infection 
▪ ICD-10-CM:  

▪ N39.0 Urinary tract infection, site not specified AND
▪ B96.20 Unspecified Escherichia coli as the cause of diseases 

classified elsewhere
▪ More than one possible target codes

▪ SNOMED CT: Sleep apnea 
▪ ICD-10-CM: 

▪ P28.3 Primary sleep apnea of newborn (for neonates) OR
▪ G47.30 Sleep apnea, unspecified (for adults)

Mapping method



Mapping procedure
▪ “Dual independent mapping” – built-in quality assurance
▪ Each map has to be corroborated by 2 independent 

sources
▪ For most concepts, 2 map specialists independently create maps 

which are compared:
▪ If identical → final
▪ Otherwise, map reviewed by a third specialist and difference 

reconciled
▪ For some concepts, an existing map is available (e.g. donated 

content from Kaiser Permanente), map created by 1 specialist is 
compared to existing map:

▪ If identical → final
▪ Otherwise, disregard external map and follow workflow 

above



Scope of mapping

▪ Any SNOMED CT concept which can appear in a 
problem list and are considered in scope for 
mapping

▪ This includes most concepts from the 3 hierarchies
▪ Clinical finding
▪ Event
▪ Situation with explicit context

▪ Altogether about 120,000 concepts in scope
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Usage of the map

▪ 2017 UMLS user report: 2,357 users are using the 
SNOMED CT to ICD-10-CM map

▪ Users include health care providers (e.g., Partners 
HealthCare, Indian Health Service), EHR vendors, 
terminology services vendors

▪ Some SNOMED International member countries also 
use the map. To expedite the creation of the map, 
Belgium contributed a map specialist who worked on the 
project for one year



Intended uses of the map

▪ Embedded in the EHR for real-time, interactive ICD 
codes generation with the I-MAGIC algorithm (Interactive 
Map-Assisted Generation of ICD Codes)

▪ To assist coding professionals by suggesting ICD codes 
based on SNOMED CT-encoded problem list entries

▪ To facilitate integration of administrative and clinical data 
for data analytics



Interactive Map-Assisted Generation of ICD Codes (I-MAGIC) 
Algorithm



I-MAGIC demo tool for the ICD-10-CM map

▪ http://imagic.nlm.nih.gov/imagic/code/map

http://imagic.nlm.nih.gov/imagic/code/map
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ICD-10-CM codes

Options to refine 

ICD-10-CM codes
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ICD coding notes



ICD-10-CM code 

for adult



ICD-10-CM code 

for child
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for male



ICD-10-CM code 

for female



Trimester specification

Fetus specification



Different ICD-10-CM codes 
if these more specific 
conditions apply
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Thank you!


