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Transitioning to ICD-10-CM in the U.S.
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http://www.roadto10.org/icd-10-basics


Sentinel System

• A component of the U.S. FDA Sentinel Initiative 

• Active surveillance system to monitor regulated products
• Pre-existing electronic healthcare data from multiple sources

• Routine querying tools (pre-tested, parameterizable modular programs)

• Sentinel Distributed Database
• 66.9 million members with medical 

and drug coverage currently accruing

new data

• 14.4 billion pharmacy dispensings

• 13.3 billion medical encounters
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sentinelinitiative.org

http://www.sentinelinitiative.org/


Background

• Need for a systematic approach to rapidly assess use of previously 
validated ICD-9-CM algorithms in newer data encoded with ICD-10-
CM/PCS codes
• ICD: International Classification of Diseases
• ICD-9-CM: ICD, 9th Revision, Clinical Modification
• ICD-10-CM: ICD, 10th Revision, Clinical Modification
• ICD-10-PCS: ICD, 10th Revision, Procedure Coding System

Study Objective

• To explore methods for crude evaluation of algorithm performance in 
identifying medical conditions across the ICD eras
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• Data: MarketScan® Databases (converted to Sentinel Common Data Model)

• Sentinel tool used: Cohort Identification and Descriptive Analysis v5.4.3

• Test case: medical conditions commonly examined in anticoagulant safety studies 
and identifiable by diagnosis and procedure codes recorded in claims

1. Outcome: gastrointestinal bleeding (GIB), intracranial hemorrhage (ICH) 

2. Inclusion: atrial fibrillation (AFib)

3. Exclusion: dialysis (outpatient care setting only; Dia), deep vein thrombosis (DVT), and 
joint replacement (JntR)
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ICD-9-CM
algorithms

Literature or prior 
Sentinel studies

ICD-10-CM/PCS 
algorithms

Forward-Backward Mapping 
(FBM: Fung 2016 and Panozzo, 2018)

2017 Centers for Medicare and Medicaid Services
General Equivalence Mappings (GEMs)

Methods



Forward-Backward Mapping

Ischemic stroke example

1. Utilize GEMs forward mapping files

2. Map ICD-9-CM codes 434.91 to ICD-10-CM 
codes I63.50

3. Utilize GEMs backward mapping files

4. Find ICD-10-CM codes pointing back to 434.91 

5. Define FBM algorithm using ICD-10-CM codes 
found in Steps 2 and 4
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www.sentinelinitiative.org/sentinel/methods/building-internal-processes-and-planning-validation-
activities-related-use-icd-10

www.cms.gov/Medicare/Coding/ICD10/2017-ICD-10-CM-and-GEMs.html

GEMs Forward Mapping File

ICD-9-CM ICD-10-CM Flag

GEMs Backward Mapping File 

ICD-10-CM ICD-9-CM Flag

http://www.sentinelinitiative.org/sentinel/methods/building-internal-processes-and-planning-validation-activities-related-use-icd-10
http://www.cms.gov/Medicare/Coding/ICD10/2017-ICD-10-CM-and-GEMs.html


Methods

• Per condition, conduct two analyses that separately identifies
1. Members with a qualifying ICD-9-CM code

2. Members with a qualifying ICD-10-CM/PCS code

• For each analysis, visualize trend in monthly occurrence per 1,000 
eligible members of the following:
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Washout 
period

Washout
codes

Observation 
sequence

Cohort 
re-entry

Incidence 183 days ICD-9-CM and
ICD-10-CM/PCS

1st No

New occurrence 183 days Any Yes

Prevalence None Any Yes



Results
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GIB
ICD-9-CM codes (algorithm) Occurrence per 1,000 Eligible Members (12-month average)

ICD-10-CM codes (FBM results) Pre-transition Post-transition

Incidence
1.18 1.47

New 
Occurrence

1.39 1.48

Prevalence 1.99 2.04



ICH
ICD-9-CM codes (algorithm) Occurrence per 1,000 Eligible Members (12-month average)

ICD-10-CM codes (FBM results) Pre-transition Post-transition

Incidence
0.09 0.11

New 
Occurrence

0.11 0.11

Prevalence
0.21 0.21

0.00

0.00



AFib
ICD-9-CM codes (algorithm) Occurrence per 1,000 Eligible Members (12-month average)

ICD-10-CM codes (FBM results) Pre-transition Post-transition

Incidence
0.45 0.91

New 
Occurrence

0.93 0.95

Prevalence
4.77 4.83

0.00

0.00



DVT
ICD-9-CM codes (algorithm) Occurrence per 1,000 Eligible Members (12-month average)

ICD-10-CM codes (FBM results) Pre-transition Post-transition

Incidence 0.24 0.31

New 
Occurrence 0.32 0.32

Prevalence 0.94 0.83

0.00

0.00



JntR
ICD-9-CM codes (algorithm) Occurrence per 1,000 Eligible Members (12-month average)

ICD-10-CM codes (FBM results) Pre-transition Post-transition

Incidence
0.41

0.69

New 
Occurrence 0.66 0.70

Prevalence 1.47 1.61

0.00

0.00



Dia
ICD-9-CM HCPCS ICD-9-CM/HCPCS Occurrence per 1,000 Eligible Members (12-month average)

ICD-10-CM ICD-10-CM/HCPCS Pre-transition Post-transition

Incidence
0.030 0.032

New 
Occurrence

0.032 0.034

Prevalence 0.711 0.745

↓
Healthcare Common Procedure Coding System
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Summary

• Incidence: moderate-to-high increases after ICD transition
• Trends affected by left-censoring in the beginning of each ICD era

• New occurrence: attenuated increases from incidence findings

• Prevalence: mostly consistent across ICD transition time
• DVT changed from increasing to decreasing trend after ICD transition

• Dialysis
• A condition more frequently identified by procedure codes than diagnosis 

codes

• Trends aligned better when using
1) non-ICD procedure codes only (not affected by ICD transition), or 

2) both mapped ICD diagnosis and non-ICD procedure codes
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Strengths

• A systematic approach to rapidly assessing use of previously validated 
ICD-9-CM algorithms in newer data encoded with ICD-10-CM/PCS 
codes

• A fast solution to trend evaluation of medical condition occurrence in 
database population

• Ready for implementation in Sentinel System (or any dataset 
transformed to Sentinel Common Data Model)
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Limitations

• Study results may not be generalizable to algorithm-mapping 
schemes other than Forward-Backward Mapping via CMS GEMs

• Our study method did not involve formal statistical tests on data 
trends
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Recommendations

• A simple algorithm performance check, such as methods proposed by 
this study, is a necessary step before using data crossing the ICD eras

• A trend analysis on prevalence is highly recommended in general

• A trend analysis on new occurrence is preferred, when application of a 
washout period prior to code occurrence is of interest

• For conditions more frequently coded by non-ICD procedure codes, 
both the mapped results and the non-ICD procedure codes are 
recommended to be used in trend analyses
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Questions?


