Analysis and Management of Computable Operational Definition (CODef)
Concept Variation Based on a Large Real-World Studies Library
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Objective: Methods: Using a newly created CODef library currently leveraged by a few life-science companies, we
profiled the subset of value sets used to support their studies. We aggregated the results at three levels: 1)
Regulatory agencies are requiring counting discrete concepts from related value-set groups together; 2) counting related value-set groups for each
life sciences companies to submit code system that share an 80% or more code overlap; and 3) counting each unique value-set variation. For
more-rigorously developed study example, the discrete concept of “Cerebrovascular Disease Diagnoses” has seven related value-set groups
containing 19 unique value-set variations with similar provenance, but slightly different code lists used by
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operational definitions (CODefs). Value Set Group Variations

7/ Related Value Set Groups |CD-10-CM

Cerebrovascular Disease (CCl) Diagnoses (ICD-10-CM) ICD-10-WHO
1 Discrete Concept Cerebrovascular Disease (CCI) Diagnoses (ICD-10-WHO) |CD-9-CM
Cerebrovascular Cerebrovascular Disease (CCl) Diagnoses (ICD-9-CM)
Disease (CCl) Cerebrovascular Disease (CCIl) Diagnoses (Aurum MedCodelD) Aurum MedCodelD
Diagnoses Cerebrovascular Disease (CCIl) Diagnoses (READ?2) READ?2
Cerebrovascular Disease (CCl) Diagnoses (SNOMED CT UK)
Cerebrovascular Disease (CCl) Diagnoses (SNOMED CT US) SNOMED CT UK
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To date, large-scale CODef concept
libraries have not been profiled or
reported on, nor have maintenance
requirements been delineated.
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Table 1: CODef Library Sample

Variatio

Results: As of January 2025, this new CODef library contains 912 discrete concepts defined DY | s vatmancy oo matnant anyvaignancyoxcopt matignant neoptasmor -
. . . neoplasm of skin (CCl) Diagnhoses skin (CClI) Diaghoses (ICD-9-CM) ICD-9-CM 8
2,580 related value-set groups comprising 27 different code systems (e.g. ICD-10-CM, oy Matgrancy excopt magrant. Ary ialgrarcy, ocopt magrantneopasmof
SNOMED CT, CPT, ATC, LOINC, CVX, etc.) with 2,813 unique value-set variations overall; and Ay Malgnancy exoopt malgnant Ary Malignancy, excopt malgnantnecplasmot
growing. Details by both US and international terminologies are presented. CorsrovascularDisease () Corebrovasiar Disoase (CC) Digroses (0D 4

Cerebrovascular Disease (CCI) Cerebrovascular Disease (CCl) Diagnoses (ICD-

Diagnoses 10-WHO) ICD-10-WHO 4

One interesting finding shows there are 98 discrete concepts with 227 value sets that are slight S o BlesslElQ) S eyl EQUR R .
variations of the same code list. For example, the related value-set group “Cerebrovascular B R R T

Myocardial Infarction (CCIl) Diagnoses (ICD-10-

Disease (CCI) Diagnoses (ICD-10-CM)” contains three unique value-set variations for different Diagnoses e

4
. . h 1 (0] I . h h . . I I . . I . . h (0] I Myocardial Infarction (CCl)
studies (one with 100% overlap with the original literature review list and two with 96% overlap Diagnoses Myocardial Infarction (CCI) Diagnoses (ICD-9-CM) ICD-8-CHM 4
. AIDS/HIV (CCI) Diagnoses AIDS/HIV (CCI) Diagnoses (ICD-10-WHO) ICD-10-WHO 3
after drOppl ng 23 Of 528 COd eS)_ Bone Marrow Procedures Bone Marrow Procedures (ICD-9-CM) ICD-9-CM 3
Bone Marrow Transplant Diagnoses Bone Marrow Transplant Diagnoses (ICD-10-WHO) ICD-10-WHO 3
Cardiac Failure Diagnoses Cardiac Failure Diagnoses (ICD-10-CM) ICD-10-CM 3
Cardiovascular Disease Diagnoses Cardiovascular Disease Diagnoses (ICD-10-CM) ICD-10-CM 3
Cardiovascular Disease Diagnoses Cardiovascular Disease Diagnoses (ICD-10-WHO) ICD-10-WHO 3
Cardiovascular Disease Diagnoses Cardiovascular Disease Diagnoses (ICD-9-CM) ICD-9-CM 3
Cerebrovascular Disease (CCl) Cerebrovascular Disease (CCl) Diagnoses (ICD-9-
Diagnoses CM) ICD-9-CM 3
F i g ure 1 . Com pa ri son Re po rts Navidence Sherpa  nme  Libeacies  Studies  Valus S6ts  foiter  Help & Support @ Congestive Heart Failure (CCl) Congestive Heart Failure (CCl) Diagnoses (ICD-10-
" o _ N - - Diagnoses CM) ICD-10-CM 3
Value Sets * Cerebrovascular Disease (CCI) Diagnases (ICD-16-CH)
Congestive Heart Failure (CClI) Congestive Heart Failure (CCI) Diagnoses (ICD-9-
R — " Diagnoses CM) ICD-9-CM 3
Navidence EhEFpH Home Libraries studies value Sets Editor Help & Support Filter... e | 3 walne sets selectad v | Coronary Artery Disease (CAD) Coronary Artery Disease (CAD) Diagnoses for
. _ o Diagnoses for Frailty (Customer2) Frailty (Customer2) (ICD-10-CM) ICD-10-CM 3
value Sets » cerebrovascular Disease (CCI) Diagnoses (ICD-18-CM) 528 concepts f, 58S concepts e Diabetes Mellitus Diagnosis Codes Diabetes Mellitus Diagnosis Codes (Customer1)
I ley  Cede n  Label u e e T T E— (Customer1) (ICD-9-CM) ICD-9-CM 3
Diabetes Mellitus, Any Type (Broad) Diabetes Mellitus, Any Type (Broad) Diagnoses
v ICD-18-CH Diagnoses (1CD-10-WHO) ICD-10-WHO 3
The table below identifies all wvalue sets in your subscription that share at least one concept with the G45 "E'”;‘iem cemahirel inghena: sitachs and relabad X Dialys.is Procedures Dialysis Procedures (CPT) CPT 3
Cerebrovascular Disease (CCI) Diagnoses (ICD-18-CM) walue set. cClick onm a value set label to cpen the compare value 450 ! bro bai ) . Hepatlc Encephampathy
sets wview, which depicts common and unigque concepts across compared value sets. 3 e Bess AR syneEne Diagnoses Hepatic EncephalOpathy Diagnoses (ICD'1 O'CM) ICD-10-CM 3
J mmﬂ cared arey synarome (emEpnenc " Peripheral Vascular Disease (CCIl) Peripheral Vascular Disease (CCI) Diagnoses (ICD-
- - | | - zj:; multiple én:‘ bilatzral precerebral artery syndromes : Diagnoses 1 O-CM) |CD-1 O-CM 3
B Unigque to Current Row [l Concepts in Common [l Unigue to Cerebrovascular Disease (CCI) Diagnoses (ICD-18-CM) [528 concepts] Gd-’-d EMAUroEis '-I:E:H x AIDS/HIV (CCI) Diagnoses AIDS/HIV (CCI) Diagnoses (|CD-1 O-CM) ICD-10-CM 2
5. transient global amnesia
ather I:rangsient cersbral ischemic attacks and related AIDS/H IV Diagnoses (CUStom er1 ’
Vate Sot # of #in a, . e Gas8 symdromes . Kidney Transplant, Study1) AIDS/HIV Diagnoses (Customer1) (ICD-9-CM) ICD-9-CM 2
e =e Concepts Common Overlap e G45.9 transient cerebral ischemic attack, unspecified X Acute Kidney Injury Diagnoses Acute Kidney Injury Diagnoses (ICD-10-CM) ICD-10-CM 2
4 ;?Ei::gzgsvﬂdfﬂmes of brgin if Cemebnmes Cules % Acute Kidney Injury Diagnoses Acute Kidney Injury Diagnoses (ICD-9-CM) ICD-9-CM 2
Cerebrovascular Disease Diagnoses ([JJJj (ico-10-cm) 526 526 100% ° °20 - 6460  middie cercbral sriery syndrome . Alcohol Dependence Diagnoses  Alcohol Dependence Diagnoses (Customer1)
.
G481 anterior cersbral artery syndroms ¥ (CUStomer1) (ICD-1 O_CM) ICD-1 O-CM 2
. os ’s cago posterior cerebral artery syndrome . All-Cause Pneumonia Diagnoses All-Cause Pneumonia Diagnoses (Customer1)
Cerebrovascular Disease Diagnoses (ICD-10-CM) [silver] 505 505 96 % cdE3 Lvasin sham stroke syndrome " (Customer1) (ICD-10-CM) ICD-10-CM 2
G454 corabelar Shoke Eyndnome - All-Cause Pneumonia Diagnoses All-Cause Pneumonia Diagnoses (Customer1)
G46.5 ure motor lacunar syndrome X (CUStomer1) (ICD'g'CM) ICD'g'CM 2
1,266 505 23 F !
Diseases of Circulatory System Diagnoses (ICD-10-CM) 1,797 505 2B% - G466 pure sensory lacunar syndrome X Anti-lymphocyte receptor Anti-lymphocyte receptor antibodies (ALA)
S EEEEEEE—
G467 ather lacunar syndromes X antibodies (ALA) Therapies Therapy Procedures (HCPCS) HCPCS 2
| | " 494 480 a8 c4gE ntherbvas-:ula:zyg_dmmezrbrain in . Any Malignancy, except malignant Any Malignancy, except malignant neoplasm of Aurum
Cardiovascular Death Diagnoses (ICD-10-CM) 974 480 47 % . e Stk ; neoplasm of skin (CCl) Diagnoses skin (CCI) Diagnoses (Aurum MedCodelD) MedCodelD 2
: transient retinal artery occlusion
eio et reﬁnalm;cmim mspeciied eye » Any Malignancy, except malignant Any Malignancy, except malignant neoplasm of
Cerebrovascular Accident (CVA) Diagnoses for Frailty - 2os - . . 297 131 o oot vt ariry oo, rght eye ; neoplasm of skin (CCl) Diagnoses skin (CCI) Diagnoses (SNOMED CT UK) SNOMED CT UK 2
(icp-10-CM) ’ I (SRS Hemientretieal iy ook MiLeye . Asthma Diagnoses Asthma Diagnoses (ICD-10-CM) ICD-10-CM 2
43002 tansient retnal ariery occlusion, bilatera . Asthma Diagnoses . Asthma Diagnoses (ICD-10-WHO) ICD-10-WHO 2
Cerebrovascular Diabetes Complications (DCSI) Diagnoses (ICD- 160 60 o 0 169 ass 160 nonirnmtic subarachnoid hermorhege X X Multiple Myeloma Diagnoses Asthma Diagnoses (ICD-9-CM) |ICD-9-CM 2
1D_CM:I ’ .| nontraumatic subarachnoid hemorrhage from BCG Procedures BCG Procedures (C PT) CPT 2
0.0 carotid siphon and bifurcation . g Aurum
. nontraumsatic subarachnoid hemorrhage from . . . . . .
COVID-19 Related Sequetae Diagnosas (ICD-10-CM) 158 s - 42 17 A11 IE0.00 unspecified carotid siphon and bifurcation X X Body He!ght V!tal S!gns Body He!ght V!tal S!gns (Aurum MedCodelD) MedCodelD 2
- HE oo nonraumatic subarachnoid hemorthage from right ; ; Body Height Vital Signs Body Height Vital Signs (SNOMED CT UK) SNOMED CT UK 2
: carotid siphon and bifurcation Bone MarrOW Tra ns pla nt
" nontraumatic subarachnoid hemorrhage from left
Ischemic Stroke Diagnoses (ICD-10-CM) 117 17 999 0 17 41 180 02 E ¥ i Procedures Bone Marrow Transplant Procedures (ICD-9-CM) [ICD-9-CM 2
I—— Brain Natriuretic Peptide Lab Tests Brain Natriuretic Peptide Lab Tests (CPT) CPT 2
CAR-T Therapy Procedure Codes  CAR-T Therapy Procedure Codes (Study2) (ICD-10-
Thromboembolic Event Diagnoses (ICD-10-CM) 313 108 15% 20% 108 420 (Study2) PCS) ICD-10-PCS 2
. EEEEEENiihhhmhmhmmaaaaaaaaaaaaaaaaaax=
- = u COVID-19 Related Procedures COVID-19 Related Procedures (CPT) CPT 2
Tab Ie 2 . D u pl Icate D ISC rete COVID-19 Related Procedures COVID-19 Related Procedures (HCPCS) HCPCS 2
COVID-19 Related Procedures COVID-19 Related Procedures (ICD-10-PCS) ICD-10-PCS 2
CO“CG ptS On Iy COVID-19 Vaccination COVID-19 Vaccination (Name) Name 2
Carcinoma In Situ Diagnoses Carcinoma In Situ Diagnoses (ICD-10-CM) ICD-10-CM 2
Related Variati Carcinoma In Situ Diagnoses Carcinoma In Situ Diagnoses (SNOMED CT US) SNOMED CTUS 2
Rnelatea variation Cerebrovascular Disease (CCI) Cerebrovascular Disease (CCl) Diagnoses (Aurum Aurum
Code System Groups Count Difference  Diagnoses MedCodelD) MedCodelD 2
. c- Cerebrovascular Disease (CCl) Cerebrovascular Disease (CCl) Diagnoses
Not Specified 3 7 4 Diagnoses (READ2) READ2 2
ATC 4 8 4  Cerebrovascular Disease (CClI) Cerebrovascular Disease (CCI) Diagnoses
A Diagnoses (SNOMED CT UK) SNOMED CT UK 2
urum Cerebrovascular Disease (CCI) Cerebrovascular Disease (CCI) Diagnoses
MedCodelD 14 28 14 Diagnoses (SNOMED CT US) SNOMED CTUS 2
: - - H Chronic Ischemic Heart Disease  Chronic Ischemic Heart Disease Diagnoses (ICD-
[ ]
Conclusion: As organizations strive to adhere to regulatory Aurum Chronic s Chron oo ;
. t CO D . t ProdCodelD 1 2 1 Chronic Ischemic Heart Disease  Chronic Ischemic Heart Disease Diagnoses
reauirements for efs. manaegin he combplex Diagnoses (Customer1) (Customer1) (READ2) READ2 2
q ’ g g p CPT S 13 7 Chronic Ischemic Heart Disease @ Chronic Ischemic Heart Disease Diagnoses
. . . HCPCS ®) 20 11 Diagnoses (Customer1) (Customer1) (SNOMED CT US) SNOMED CTUS 2
representations of CODefs can quickly become challenging when | ="-° o i~ c4  ChronicKidney Disease (CKD)  Chronic Kidney Disease (CKD) Narrow Diagnoses Aurur
LA Narrow Diagnoses (Aurum MedCodelD) MedCodelD 2
moving from the discrete concept to related groups for each ICD-10-PCS 4 10 © Chronic Kidney Disease (CKD) Chronic Kidney Disease (CKD) Stage IV Diagnoses Aurum
Stage IV Diagnoses (Aurum MedCodelD) MedCodelD 2
. . . . ICD-10-WHO 26 59 33 Chronic Kidney Disease (CKD) Chronic Kidney Disease (CKD) Stage IV Diagnoses
code system, to unique variations used in real-world research. ICD-9-CM 36 85 49  Stage IV Disgnoses (ICD-10-WHO) CDAOWHO 2
N 6 12 6 Chronic Kidney Disease (CKD) Chronic Kidney Disease (CKD) Stage V Diagnoses
ame Stage V Diagnoses (ICD-10-WHO) ICD-10-WHO 2
NDC 1 9 1 Chronic Pulmonary Disease (CCIl) Chronic Pulmonary Disease (CCIl) Diagnoses (ICD-
Diagnoses 10-CM) ICD-10-CM 2
READ2 3 16 3 Chronic Pulmonary Disease (CCl) Chronic Pulmonary Disease (CCIl) Diagnhoses (ICD-
RxNorm 3 6 3 Diagnoses 10-WHO) ICD-10-WHO 2
Chronic Pulmonary Disease (CCIl) Chronic Pulmonary Disease (CCIl) Diagnoses (ICD-
SNOMED CT UK 12 24 12 Diagnoses 9-CM) ICD-9-CM 2
SNOMED CT US 11 25 14
Grand Total 183 410 227
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