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Background

» Regional electronic health record (rEHR) databases in China provide » Data profiling of the Tianjin rEHR database revealed that the dataset includes
comprehensive, longitudinal inpatient and outpatient data across multiple sites approximately 310,000 clinical visits, encompassing both outpatient and
In a region, supporting high-quality real-world evidence (RWE) research. inpatient records. Around 70% of these visits occurred between 2019 and 2021.

» However, achieving semantic interoperability remains a challenge due to varied > A total of 18,745 male PC patients met the selection criteria, with 87.57% aged

vocabularies used across sites.
» To address this, the Observational Medical Outcomes Partnership (OMOP)
Common Data Model (CDM) may be a potential solution.

65 years or older at the time of diagnosis. Among them, over 50% had comorbid
urinary system diseases, followed by orthopedic system diseases (44.13%) and
hypertension (39.75%). The most frequently used concomitant medication was

. C N . :
» Taking the Tlanjln_rEI_-_IR daltabase as an examplle, this study aims to assess pantoprazole (11.03%), followed by hydrocortisone (10.16%). (Table 1)
and prepare the Tianjin rEHR for OMOP conversion to support global prostate
cancer (PC) research. Table 1. Characteristics of Prostate Cancer Patients
*Note: Tianjin City is a municipality in northern China. Tianjin rEHR database is one of the most established rEHR systems in China, integrates data from 82 sites Characteristics % Characteristics %
and covers ~16 million residents. Sex Concomitant medication (Cont.)
Male 100.00% Clonazepam 0.88%
Objective 490 910up o dagnosi B e
_ - _ _ . = 65 years old 87.57%  Vitamins 0.70%
» To evaluate the Tianjin rEHR database for its structure, features, and suitability Medical insurance type N-acetylcysteine 0.70%
. . - UEBMI 10.51%  Zopicl 0.70%
in supporting RWE studies focused on PC. JREMI 265%  Naproxon sodium 0700
» To standardize medical terminology—including diagnoses, drugs, procedures, NRCMS 0.00%  Statins (Calcium tablets) 0.70%
: : : : Other BMI 24.17%  Imatinib 0.53%
and lab teStS—USIng 9|0ba| vocabularies a|l9ned with the OMOP'CDM Off-site BMI 0.00% Recombinant human granulocyte colony-stimulating 0.53%
Self-paid 4.20% factor injection 2P
Unspecified insurance type 58.49%  Tramadol hydrochloride 0.53%
Year of diagnosis Atorvastatin calcium tablets 0.35%
2019 76.18%  Borneol 0.35%
2020 23.82% lodixanol 0.35%
Data source Comorbidity |Ibuprofen 0.35%
» As of 2024, the Tianjin rEHR database includes over 110 billion records from gft?]zfgezgtsefzt:i;e;zgases pypres kﬂaeCtLUy'fpSrzgr:?;;g':e“Zf;etate Oy
. . . . . . - IC Sy | : 0 : 0
public medical institutions, with 29 billion records processed through data Hypertension 39.75%  Clopidogrel bisulfate tablets 0.35%
' I ' ' Cerebral disease 33.80%  Procaine hydrochloride 0.35%
governance, covering over 16 mllllon re§|dents since 1995. | mespiratory systom disease 25.74%  Dihenhydraming 0180
> It integrates data from 43 tertiary hospitals and 39 secondary hospitals, along Digestive system disease 2557%  Finasteride 0.18%
- - - - - Kidney disease 23.99%  Fluvastatin sodium 0.18%
with public health records—such as immunizations and maternal care— Diabetes 18.04%  Lormoxicam sodium 0 189
Covering ~12 million people since 2000. Hyperlipemia g.ggzo glucosde sodium chloride injection 8.1230
. . Heart di .00% imetidi .18%
> For this study, data from 2017 to 2021 were extracted and transformed into o iation | actate dehydrogenass 0189
the OMOP-CDM schema, with research-grade data quality available since 2015. Pantoprazole 11.03%  Sildenafil 0.18%
Hydrocortisone 10.16%  Diclofenac sodium hyaluronate 0.18%
- Corticosteroids 8.58%  Mushroom polysaccharide 0.18%
Sample seleci.:lon _ _ _ _ Levofloxacin 7.53%  Levetiracetam 0.18%
» Included patients had at least one diagnosis of PC recorded during outpatient Diphosphate 6.48%  Sodium phospholine iodide 0.18%
. - - - - - - - Methylprednisolone tablets 3.50% Budesonide suspension 0.18%
visits or hospltallzatlon_s in t_he Tlanj_ln rEHR database. | | Furosermide 333%  Dextromethorphan 0189
» PC diagnoses were identified using ICD-10 code C61 or diagnosis names Eamsulosin ggg; (F:exofenac;ir/\ke . 812;
.. (e py . . e (« ara— (@ w37, == 11 ephalosporin .80% ompound Aztine enteric-coated tablets .18%
Contalnlng EU§UH7? along with terms like }:-—E 3 }?KZEE ’ CA, ;'D]::\rétl—ﬁqjﬁ-? / Mozapridgcitrate 2.45% Methyldopate hydrochloride 0.18%
“PCA”, “CRPC”, or “HSPC”. :Dipelljacillin tazobactam 183;’;0 I(_:idolcaicr;eI t 8123
: : : : § . nsulin 93% yclandelate 18%
» Records were excluded if diagnosis names included terms such as "OPCA”", Nifedipine 175%  Silybin 0.18%
“PCAD”, “BISIIRIZE" | or “BJE" to ensure accurate case identification. Isosorbide mononitrate 1.40%  Sucrose iron 0.18%
Calcium hydroxybenzene sulfonate 1.05%
OMOP-CDM conversion Gare Systom; Other BMI: Other Basic Medical Insurance; Offsite BMI: Oft-ste Bagio Medical Insurane. o o o rre aoperalie Medied

» The OMOP-CDM conversion process includes data profiling, Extract, L | | | |
Transform, Load (ETL) mapping, vocabulary standardization, and quality » All clinical information required for the OMOP-CDM structure was contained in

assurance. (Figure 1) the Tianjin rEHR database, with over 85% of records successfully mapped
using the specified logic. (Table 2)

Source Data Profiling ETL Mapping to CDM Vocabulary Standardization Quality Assurance > The transformed database passed a” 126 qua“ty CheCkS, inCIUding ValidatiOnS
for patient information, diagnoses, medications, procedures, and laboratory

* Analyze the structure -+ Map source data ~ « Translate source codes =+ Perform validation and measurements.
and content of the ~ elements to the CDM ~and values into ~quality checks to ensure
source data to ~ schema using extract, ~standardized CDM ~ data accuracy, Table 2. Domain Distribution and Record-Level Mapping Rate
understand its format, . transform, and load . vocabularies for . completeness, and ]
completeness, and ~ operations. ~ consistency and ~ conformance to CDM _
quality. ~ interoperability. ~ standards. Domain Mapping logic Mapping rate

(records level)

Figure 1. OMOP-CDM Conversion Workflow

o _ _ _  Mapping was based on raw diagnosis hames, as diagnosis codes were
» The Tianjin rEHR database contains all clinical information required for the gonsig?red unreliable. - o 1CD10CN codos by match
: : : . . aw diagnosis names were first mapped to codes by matching
OMOP'CDM structure. The mappmgs between tables in the T|anj|n rEHR Diagnosis (inpatient + Chinese names. Remaining unmatched names were mapped to OMOP 899%
database and thOSG in the OMOP_CDM are Summarized in Figure 2 outpatient) concepts where feasible. All mapped names will ultimately be standardized °

to OMOP condition concepts.
For raw diagnosis entries containing multiple diagnoses, mapping to multiple

Tianjin rEHR database OMOP-CDM concepts was performed where applicable.

Source data Standardized clinical data
Raw drug names were mapped to ATC codes, and any remaining names
PATIENT (BEE A S %) . PERSON (£2Z%) Drug (inpatient + outpatient) were mapped to OMOE concepts where fe.asible.. All mapped names will 85%
ultimately be standardized to OMOP drug ingredient concepts.

DEATH (3t T-it 3k 3R)
REGISTER ({1i¢#5%) \ « Raw operation names were mapped to ICD9ProcCN codes by matching
DEATH (3£ 1-3R)

Chinese names. Remaining names were mapped to OMOP concepts where

CASE_FIRST ({xpx Procedure . T e . 89%
= (BEFEm 3R E TLR) feasible. All mapped names will ultimately be standardized to OMOP °
INPATIENT_RECORD ({3p2it &%) procedure concepts.
OUTPAT _DIAG ({1122« was . .
(T TIZ2HR) VISIT_OCCURRENCE (35%) Raw lab names were mapped to LOINC CN codes by matching Chinese
INPAT_DIAG ({£f5i5Bi5) Lab tests names. Remaining ngmeg were mapped to O_MOP concepts where feasible. 879%
All mapped names will ultimately be standardized to OMOP measurement
OUTPAT_DRUG_ORDER (i]i2% mEIB3R) concepts.
CONDITION_OCCURRENCE ¥
INPAT_DRUG_ORDER ({£p225 & 5) = (RARITE)
i . : : : o
INPAT_ORDER (EEERE) Lab test units Raw lab test units were mapped directly to OMOP unit concepts. 98%
OUTPAT_CHECK_ORDER (I7123F 25 i R IR R) DRUG_EXPOSURE (HZ5i0 &%) Abbreviations: ICD10CN: International Classification of Diseases, 10" Revision, China Version; OMOP: Observational Medical Outcomes Partnership; ATC:
— s Anatomical Therapeutic Chemical Classification System; ICD9ProcCN: International Classification of Diseases, 9" Revision, Procedure Codes, China Version;
LABMASTER (1% £ 58) LOINC CN: Logical Observation Identifiers Names and Codes, China Version.

LAB_SUBITEM (% 73%)

EXAM (&) MEASUREMENT (1664 %) Conclusion
PHY (&5 %)
VITAL (& B » The Tianjin rEHR database was successfully converted to the CDM,

OBSERVATION (55%) demonstrating that standardizing regional EHR data in China is feasible
with minimal information loss.
» This success highlights the potential to scale the OMOP-CDM approach to

EMR_ADMI (EMRARIC R E)

EMR_DIS (EMRH BRI F %)

OPERA (FAR) | PROCEDURE_QCCURRENCE (T A ZRER) other regional or standalone EMR systems across China.
OUTPAT_FEEMASTER (1345 %) » This standardization effort supports enhanced data interoperability, aligns
OUTPAT_FEEDETAIL (11353 RF4E) SUENE L ATl EE L el =2 with national health data integration goals, and reinforces the value of
INPAT_FEEMASTER ({:B: 455 %) COST (A% applying this framework in the current study.
INPAT_FEEDETAIL ({¥z 3% FIRZE3R)
OUTPAT FEEMASTER D (754 & FB4E%) Standardized health system
Department names in relevant tables > PROVIDER (E# A 7 %R)
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Figure 2. Transformation of the Tianjin rEHR Database into OMOP-CDM Tables Beijing, China.
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