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Background Algorithm for extracting treatment regimen Results
e Recently, oncology working group suggests _the reconciliation of cancer dat_a _from _hetgrogeneous * In EHRs, treatment regimen is recorded in the discharge summary with narrative description. . In.total 2243 of colorectal cancer patients, we sub§ampled 200 patients. Among the_m, 112 patients
sources such as cancer registries, Electronic Health Records (EHRs) or clinical trials into newly - . . : with carcinoma were assigned ICD-0O-3 code according to extracted histology and location features.
enerated ‘Episode’ table (Fig 1) * Howeuver, it is challenging to extract treatment regimen from discharge summary, because they are , . _ _ ’ , ;
g P g 1) recorded in a variety terms and not including outpatient records. » The most prevalent ICD-O-3 code is ‘adenocarcinoma of sigmoid colon’ (CONCEPT ID: “44502464”),
* In oncology extension Common Data Model (CDM), diagnosis includes histology and topography S ted aleorithm that extract treatment regi e from d ds with and it accounts for 33% of ICD-O-3 code diagnoses, and the other diagnosis distribution information are
. . . o
features, and treatment regimen records are curated in ‘Episode’ table. rgégsc%ee?elgsee 4 ?)agg:neTer sitt?:r(gr:]c reatment regimen cycie from arug exposure recoras wi below (Table 1).
* However, in EHR, it is challenge to generate ICD-O-3 diagnosis and treatment episode compared with . Th her decided - , . heir coh . . ICD-O,-3 diagnosis codes are curated in ’c{on.dition, occurrence” table and they are linked to ‘Episode
other sources. e researcher, decided to extract certain treatment regimen from their cohort, can extract eac event’ table which is including subitems of ‘Episode’ table (Fig. 5).
cycle start date and end date for target regimen and get results about the distribution of patients
in iterative CyC|e (Fig 3’4)_ ICD-O-3 diagnosis Concept code concept ID N (%)
______ Adenocarcinoma of colon 8140/3-C18.9 44502464 12 10.7 Episode table
; * In oncology CDM, HemOnc is consented as a guideline for treatment regimen, so researchers can e e e, e G A D Condition occurrence table
oEanosis | Vodifor i refer to HemOnc for setting the parameter. It is available at: https://hemonc.org/wiki/Main_Page ncns o1 o — o
: -~ concept, | . . . : . . . . ubular adenocarcinoma of rectosigmoid junction - Episo E_COT;E ti 32528|Disease First OCCUFénCE . .y condition_occurrence_id 1001234
o epresenting . represeniing ciagnostic g * The treatment cycle extraction algorithm code is available at : inecmdnoma ot aendngeaen iscny s 5 g0 | [ sons e | Mercrom sgroieo o i
IS1O DQ‘F an DPDQ'!'HP y i i https ://gith”bocom/ABMI/treatmentCYCIeEXtraCtion ijzzgia;:?:OT:r::nze;::f colon :;ﬁg:zzz :Z::zzz; i Cl)z H ' conden-concept [Adenocarciniigozssdigmoid colon]
E | i Adenocarcinoma of overlapping lesion of colon 8140/3-C18.8 36561605 4 3.6 EpISOde Shert table condition_occurrence 2014-02-21
i E i - . Adenocarcinoma of rectum 8140/3-C20.9 44500130 16 143 Episode id 0012321 . _start_datetime
i E EI ------ In prlor to algorlth m’ user needs to Set the pa ra meter ?::i\:z::iZ:::n:z:::ojf::ﬂdjunCtion :;igg:ii:j :::2122 112 10?;7 ;Zondi:on_occurrence_i-c(I:I 1001234 fovevnrimniinnnnss ;
E :;\_\ : Adenocarcinoma of sigmoid colon 8140/3-C18.7 44504380 37 33.0 rOC;ruL;fee_:pC;Uurrr: n;e_l
i E P Adenocarcinoma of descending colon 8140/3-C18.6 44500497 4 3.6 - -
Episode Lo K Episode_Event i dald mete S Table 1. Distribution of generated ICD-O-3 code in 112  Figure 5. Schematic figure for relationship of disease related
. . i .. . . . sample colorectal patients. table.
Disease | 1 Eoade ard ondomimg | T Drug conditions Timing conditions | | | | |
Treatment Episodes events : i * In 6,838 colorectal patients, FOLFOX regimen of 1,061 patients and FOLFIRI regimen of 338 patients are
; Primary drug : Drug inspection period : extracted from Ajou University School Of Medicine (AUSOM) database. FOLFOX regimen are mostly
f +  Indexing drugs that represent the start of treatment regimen cycle. nspection period of each cycle whether drug repeated 12 cycles and FOLFIRI regimen are mostly repeated 3 cycles (Fig 6,7).
enmee lsjr"tsat;ﬁ;ﬁrg;?;ﬁi :Z'g’l‘;f;at would be treated in the first day of conditions are satisfying or not. * In 15,958 National Health Insurance-National Sample Cohorts(NHIS-NSC) colorectal patients, FOLFOX
1t doesn’t have to be a single drug. All of drugs that using on the first day regimen are extracted from 884 patients. It is mostly repeated 12 cycles as well (Fig 8).
Figure 1. The table relationship schema of oncology CDM from oncology working group proposall. The modifiers of targeting regimen curated in HemOne methods could be primary drug. * Histogram and distribution table are generated as a result of algorithm, and each cycle records are
. ; ! . . ; . P ) N :
represent diagnostic and treatment feature in Measurement table. Episode and Episode event table are newly established. The quality of algorithm results could be affected by which drug had been set Cycle gap dates:: curated in ‘Episode’ event table with linkage of each drug exposure records (Fig 9).
Disease episode includes diagnostic information, such as first occurrence, Recurrence, aggravation, and alleviation. as primary drug in different COM database.
Treatment episode represents the type of procedure / therapy / treatment or the number of repeated cycle. Secondary drug : Gap dates between each cycle. FOLFOX Treatmen N o TreAtMeNt (o :338) (%
y t l (tt|1061) ’ istogram of treated cycle len Cyce
The rest of drugs in the targeting regimen that are not included in the primary Histogram of treated cycle length c:ce - a96 5 Histogram of treated cycle length ; gg 187;32
P ur p ose drug. 2 68 6.4 3 65 19.2
- Cycle gap dates variation: 3 91 8.6 4 31 9.2
Eliminatory drug : : . 0 e 5 14 4.1
* We purposed to demonstrate conversion of EHR data into oncology extension CDM. As a pilot Drugs that can be factors that indicate other treatment regimen, and thus Dates that are acceptable before and after 5 8 36 ° oW
example, we targeted colorectal cancer diagnosis and their chemotherapy treatment regimen. interfere with finding targeting treatment. the cycle gap dates. 6 116 109 2 : 12 3.6
5 7 34 3.2 5 9 23 6.8
* We aimed to extract histology and topography features from histology reports and generate ICD-O-3 8 62 58 10 g 08
code for diagnosis. Figure 3. Parameter settings for cycle extraction algorithm. The algorithm extract regimen cycle from drug 9 105 9.9 1 58 83
, i , , records, and ‘Drug conditions” are parameters for which drug should be in or not. ‘Timing conditions’ define the 10 42 4 13 1 0.3
* We tried to generate a parameter-based algorithm for extracting each treatment regimen cycle dates apart between each cycle in same treatment line. 1; :070 24;3 : 2 o
records from drug exposure records. Then, we curated treatment episode into ‘Episode’ table. h e > X 03
An algorithm for treatment cycle extraction . e L ) e Lo
Figure 6. Histogram and distribution ™ 2 02 Hgure 7. Histogram and distribution 27 1 03
table for FOLFOX regimen in AUSOM 2 %2 table for regimenin AUSOM —3¢ L 03
Find all the dates that primary drug used.
SteP 1 Primary drug : Oxaliplatin - - FOLFOX Treatment N Drug exposure table
. . . e L ] e . (%)
e |CD-0-3 codes are consisted of Histology ICD-O code and topography ICD-O code. Hitogram of treated ycle length e Lo B Episode table
* The pathology report of subsampled patients are converted into Java Script Object Notation(JSON) , - 2 o 89 I e s e
f ith ‘SOCRA Y, k Drug inspection period 3 79 8.9 Person_id 0001234 © drug_concept_id 1388796
Orm Wlt R Tex pac age' Drugs in FOLFOX regimen [ A \ 4 67 7.6 Episodefconceptj:d 32531[Treatment Regimen] [Leucovorin ]
5 42 4.8 Episode_source_value FOLFOX : drug_exposure Id 0001235
* ‘SOCRATex’is NLP package for clinical text. St 2 " Primary drug: Oxaliplatin [JJJ| B .. oo single records of each . 6 7 88 coisode bvent table  ——
. . e p - . i . : ‘g ' ! :V dru"e:::_e'dt id 09050516233:
* The whole codes are available at: https://github.com/ABMI/SOCRATex Secondary drug : Leucovorin [N drug in secondary drug list should 8 5 48 v N i o
F ISON f histol d hy f d d ) g h i Fluorouracil be in drug inspection period. : 9 54 6.1 Episode d o | oo | oo | .
* From orm notes, histology and topography features are extracted and assigned to eac - | I Record of eliminatory drug should 10 31 35 L dmmewonred
) ! ) . . . Eliminatory drug : Bevacizumab / / / / / / . . y_ g . 11 39 4.4 Procedure_occurrence_id PY— 0001234
matching ICD-O- code. ICD-O-3 codes are generated in combination of respective ICD-O code (Fig 2). T not be in drug inspection period. 12 198 224
Cycle gap dates 13 2 0.2 drug_exposure szla;i-l:;inl]
, A Cycle gap dates variation o- - 14 6 0.7 _start_datetime
JSON NOTE ; \ | ; : 5 15 202 . o .
Free Text NOTE 8 — _ o Then, algorithm find the next 16 6 0.7 Figure 9. Schematic relationship of treatment regimen related
Note id : 1008128 Step 3 Primary drug : Oxaliplatin L = gﬁ'ge r:f:%rrt 7 ?na:ﬁe“gnge %?'(‘:‘Vi';g Figure 8. Histogram and distribution > : o table. Extracted each cycle records for treatment regimen are
Secondary drug : Leucovorin i ' ' | stacked in Episode table and linked with all drug exposure records.
Note id : 1008128 Structured in JSON form * pathology Fluorouracil -- gap dates variation. table for FOLFOX regimen in NHIS-NSC . 1 & P &SP
Result: 1. Colon, 30cm from anal verge, (B), biopsy: EH— = lesion I L In reql world data,_not all the ]
Adenocarcinoma, moderately differentiated > n Procedure : biopsy Eliminatory drug : Bevacizumab 7 /% cycle interval are strictly regular, * The extracted number of repeated cycle of FOLFOX,FOLFIRI and XELODA in randomly subsampled
= Histology : adenocarcinoma >0 Variation fates are neeced. 100 patients are compared with the manual review result of text in the discharge summary.
----®  Location : colon, 30cm from anal L.
verge C;’C'e Eapidates Var'at":" * ‘Accuracy’ is a proportion of exactly matching cases except for ‘No information in the discharge note’,
| primary drug : Oxalilatin [l [ and ‘RMSE’ is Root Mean Square Error (RMSE) value for cycle number difference between the
Step 4 . . algorithm result and the summary in the discharge note (Fig 10).
Secondarydrug : Leucovorin .. « o o .. Check the drug conditions
. . Treatment No information In the consistent with discharge
Histology Topography Fluorouracil - using same method in step 2 regimen discharge note note Accuracy RMSE
: - Bevac I i »
Adenocarcinoma Eliminatory drug : Bevacizumab /77777777 i O FOLFOX 8 80 87% 0.64 Figure 10. Algorithm validation
FOLFIRI 21 70 88.60% 1.36 . .
° Terminate algorithm when XELODA 65 24 69% 15 with dlscharge note.
- - o — Cycle gap dates Cycle gap dates ds t‘;‘f\"z ﬁztpion records in out of any
- | —r ——— | is Conclusions
i i ?/VJ?IVMV[;W,V;
l l Step 5 || Find sequential cycle = 5 ﬁﬁﬁfeﬁﬁﬁgﬁn,
Tumor/ Celltype  Behavior ICD10 i .« . < N Ll * To our knowledge, this is the first attempt to convert oncology-specific data from EHR to an
[adeno-] [carcinoma] [sigmoid colon] A% %% WO, | ™ mmBevacizumab episode-based oncology extension model of OMOP-CDM in OHDSI network.
. 2
Figure 2. Schematic flow chart for extracting histology and location information of cancer from JSON form notes and | * By leveraging information from structured pathology reports and the treatment cycle
generating ICD-O-3 code for diagnosis. Figure 4. Overall process for extracting treatment cycle from drug records in parameter setting. extraction algorithm, it is possible to populate oncology data in oncology extended CDM.
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