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Topic 1



SNUH Health System Now SNUH MEDICAL NETWORK in KOREA 



The Advancement of Hospital Information Systems
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[HIS] Bestcare 2.0

• By ezCaretech (SNUH), Fully integrated system, PACS is the only separated system.



[Infra] SNUH Private Cloud

▪ All infrastructure elements 

(server network, storage, and 

computing resources) are 

virtualized and controlled by 

software.

▪ Operating systems(HIS, PACS, 

and so on) are serviced on the 

virtualized servers.

▪ Users connect to the operating 

systems through two dedicated 

lines(Active-Active)



[Research HIS] HIS-FHIR Architecture

• HL7 Standard FHIR (Fast Healthcare Interoperability Resource) based System

• Provides Digital Healthcare APPs through SMART on FHIR

FHIR ServerHIS / CDW

(Fast Healthcare Interoperability Resource)



HL7 FHIR

FHIR(Fast Healthcare Interoperability Resources)

• A method of sharing and systematizing independent medical datasets

• Divides medical information into a unit called “resource”, which can also be comprised of multiple resources

example) 1 patient resource, 2 encounter resources, 2 diagnostic report resources, 1 medication resource

• FHIR is applicable to various scenarios that arise in actual medical practice. It can be used in various situations, 
including in mobile app, cloud communication and Personal Health Records (PHR)

Benefits of FHIR:

1) Can be easily understood by developers

2) High scalability due to its flexible structure

3) Compatible with huge number of data types

4) Guarantees interoperability with existing EMR systems



Plans to create an universal standardization module based on PBM guidelines

• Develop standardized data model to store different medical institution’s PBM related data on the centralized DB

• Medical concept standardization will heavily rely on SNOMED CT*, while data structure will refer to HL7 FHIR*

• Global medical concept standard that 
was adopted in Korea in 2020.

• Pros: Minimizes confusion between 
doctors. Enables PBM system to be 
aligned with international standards

• Standardized data model for improving 
interoperability of medical data.

Highly scalable.

Pros: Can easily adjust PBM data structure
➔ Creates national PBM system that is highly flexible

* SNOMED CT: Systematized Nomenclature of Medicine – Clinical Terms
** HL7 FHIR: Health Level 7 Fast Healthcare Interoperability Resources

Plans for Developing Standardization Module 
for Integrating Global Standards
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Key Message is…
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Topic 2



• Advances in genomics and machine learning will facilitate personalized blood management strategies, 

tailoring interventions to each patient's unique genetic makeup, risk profile, and clinical condition. 

• This approach could minimize the need for blood transfusions and optimize the use of alternatives based 

on individualized patient data.





Clinical Data
Lab Data

MDx Results
VCF

Integrated 
Patient view

MDx Report Molecular 
Tumor Board 

Clinical 
Analytics



• Genetic and nongenetic factors contribute to the heterogeneity of donated 

blood products, storage quality, and transfusion efficacy.

•Clinical factors (e.g., comorbidities, genetics) impact transfusion needs

• Current guidelines may overlook these factors, leading to imprecision medicine

•Fixed protocols may be suboptimal or hazardous for some patients

✓ Further understanding of genetic factors will improve blood storage practices 
and transfusion efficacy.



➢ Omics markers of storage quality and transfusion performances—including hemolysis, post-

transfusion recovery, and hemoglobin increments, can be linked to storage quality, 

including hemolytic propensity. Monitoring of donor “omics” through high-throughput approaches 

can bring about new personalized transfusion medicine strategies, matching donors, products, 

and recipients.

➢ Emerging Molecular Mechanisms

• Polymorphisms like G6PD deficiency impact:  Redox Newly Identified Mechanisms

• Polymorphisms in hemoglobin-related genes (e.g., beta-thalassemia minor, sickle cell trait)

• Potential impacts of blood groups and Rh status on RBC quality under investigation
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Examples of Seoul National University Hospital

Presented as poster in NATA 2025, Munchen
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To develop a standardization module that sends and receives PBM related information 

from each institution’s hospital information system (HIS) for nationwide PBM

Standardization module 
development

KPIs/statistic 
monitoring system

development

Integration with HIS and 
pilot testing

▪ Create data models aligned with EMR 

standards

▪ Align with international standards 

such as SNOMED CT. 

Design in accordance with HL7 FHIR 

standard

▪ Develop KPI and statistic 

monitoring system for 

tracking national PBM status

▪ Integrate the standardization 

module with existing HIS for 

pilot testing



SCREENING INITIATION ACTIVATION EVALUATION

Determines PBM 
candidates based on 
existing guidelines

Notify doctors that the 
patient is a blood 
management candidate 

Scenario-based CDSS
- Scenario 1) Create a patient specific blood transfusion orders
- Scenario 2) Disease specific functionalities

National-level PBM monitoring
Access results from EMR

• Deployed CDSS on BestCare 2.0 (HIS of SNUH) as a pilot test

• Comprised of 4 stages





When screening criteria are satisfied, a doctor creating an order will be notified that the patient is a candidate for PBM. 
Pop-up screen is generated to encourage the doctor to include examinations for collecting key dataset

[Example]
This patient is a candidate for PBM. Following 
examination orders are required to register this 
patient for PBM.

▢ CBC diff, reti (L2018)

▢ Iron panel (L3053)

▢ Coagulation panel (L2201)

▢ Ferritin(L7620) 

Do you wish to create a new order?
Proceed Cancel

SCREENING INITIATION ACTIVATION EVALUATION



I. Displaying the patient’s transfusion history

• Orders for transfusions are created on a separate 
order panel.

• When transfusion orders are published, patient’s past 
transfusion history, consent form status and 
transfusion medication status will be displayed

SCREENING INITIATION ACTIVATION EVALUATION



As a reference, this is an actual screenshot from our HIS that allows us to view the patient’s transfusion history in detail.
From this screen, we are able to identify the patient’s transfusion order date, order ID, blood id, time of transfusion, time
of blood arrival, location of transfusion, and the patient’s vital before and after the transfusion. 



II. PBM indicator example

> PBM KPIs

PBM indicators 
(1) For patient: PBM related 
treatments
(2) For doctors: PBM CDSS compliance

★ Nudge!
When transfusion orders are published, weekly or 
monthly PBM KPIs and compliance related data are 
presented, encouraging doctors to adhere to PBM 
guidelines.

SCREENING INITIATION ACTIVATION EVALUATION



Prescription 
statistics are 
available. 
You can choose the 
Tx method that best 
suits your patient’s 
needs.

Guidelines are presented based on the items 
selected on the previous screen.



스크리닝 기준 만족 시, 오더 발생 시 PBM 대상 환자임을 알리고
Key dataset 확보를 위한 검사 발행을 독려하는 팝업 제시

If the screening criteria are met, the following pop-up will be presented when the physician issues 
an order, notifying the patient of PBM eligibility and encouraging testing to secure a key dataset.



• Provides PBM data to central PBM system

• Creates KPI based on the collected data from medical institutions and Big Data provided by 

National Health Insurance Service(NHIS)

• Provides feedbacks to each medical institution

SCREENING INITIATION ACTIVATION EVALUATION



• Plans to develop a standard integration module that will receive PBM related information from each medical institution’s HIS, enabling 

nationwide PBM

• Plans to create a universal standardization module based on 6 types of PBM guidelines that will be developed

• Currently, plans to integrate global standards such as SNOMED CT* (concept standardization), FHIR** (data structure standardization)

Medical 
Institution A

EMR

Medical 
Institution B

EMR

Medical 
Institution C

EMR

Standardized
PBM related
data format

National-level
• PBM KPIs monitoring
• Analytic system

P
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M 
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I
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A
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O
N

Blood management
logic/algorithms
that conforms to 
PBM guidelines

Central
DB

API

medical institution → centralized monitoring system

medical institution → centralized monitoring system

* SNOMED CT: Systematized Nomenclature of Medicine – Clinical Terms
** FHIR: Fast Healthcare Interoperability Resources



Patient Blood Management 

Prospective Cohort Comparative Study

Courtesy from Prof Young Woo Kim

Special Thanks!
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Pilot Project Joint Research System

Seoul National 
University Hospital

National Cancer Center 
Inje University Ilsan 

Paik Hospital
Gachon University 

Hospital

PBM Intervention 
Group

Reference Group

Patient blood management pilot project

Courtesy from Prof YW Kim

Special Thanks!



Patient Registration by Institution

Name of Institution
No. Registered 

Persons
Department Total by Department

National Cancer Center 104

Stomach Cancer Center

34Hepatobiliary and Pancreatic Cancer Center

Colorectal Cancer Center

Orthopedics 28

Gynecological cancer 42

Seoul National University 

Hospital
96

Cardiothoracic Surgery 25

Colorectal Surgery
21

Gastrointestinal Surgery

Orthopedics 14

Gynecology 36

Gachon University Gil Hospital 105

Colorectal Surgery

45Gastrointestinal Surgery

Hepatobiliary and Pancreatic Surgery

Orthopedics 32

Obstetrics and gynecology 

(gynecological tumors)
28

Ilsan Paik Hospital 101

Gynecology 36

Orthopedics 39

Gastric Cancer Surgery

26Hepatobiliary and Pancreatic Surgery

Colorectal Surgery

Courtesy from Prof YW Kim

Special Thanks!



Preoperative Anemia Assessment Rate & 
Preoperative Blood Transfusion Rate
*Serum ferritin, defined as completion of anemia assessment upon completion of transferrin saturation test

The completion rate of 
preoperative anemia assessment 
at the pilot project institution was 
high at 100%.
(p-value < 0.0001)

The preoperative blood 
transfusion rate at the pilot 
institution was significantly lower 
at 3.5% (p-value = 0.02)

The transfusion rate of the pilot project institution 
was significantly lower
Pilot institution-> Blood transfusion treatment0 (0%)
5 patients treated with blood transfusion at the 
control institution-> (29.4%)
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Courtesy from Prof YW Kim

Special Thanks!



Need for Second-Stage Expanded Pilot Project

• Cluster Randomized Trial needed: Random assignment at the group or healthcare system level

• Can evaluate the effect of PBM introduction in real clinical environments

• Validation study of PBM indicators (PBMI, Patient Blood Management Index) 

Development of candidate 
indicators

Expert consultation on 
indicator selection and 
adjustment variables (at least 
3 times)

Validation of candidate 
indicators

Establishment of 
validation plan, sampling, 
implementation, analysis, 
revision, and revalidation

Evaluation of 
candidate indicators

Expert consultation 
for prioritization of 
indicators

Final PBMI deliberation 

and selection

Courtesy from Prof YW Kim

Special Thanks!



Efficient processing of large 
volumes of data

Data analysis capabilities



To generate nationwide PBM statistics, you need to develop an IT system that operates a database server and provides real-time updates on 
PBM status. Interactive visualizations can be used to allow users to freely monitor various PBM-related KPIs. Ultimately, you can monitor PBM 
KPIs at the patient, department, institution, or any other data level with Implementation of a feedback loop that provides alerts when 
abnormal patterns are detected.

Example of interactive visualization: Blood glucose level monitoring system at SNUH

Map chart based on interactive visualization

Can monitor PBM KPIs at a regional level



HIS CDW

Data update by 1 day batch PBM data

Dynamic Visualization

You can view the blood transfusion status by surgeon, the 
blood transfusion status for each surgeon for the past 10 
years for the same surgery, and the blood waste status in real 
time, and you can inform clinicians of this in various ways.
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Key Message is…



43

Topic 4



• AI and Machine learning models can enhance PBM by prediction of bleeding and transfusion, outcome 

prediction, decision support(Hemoglobin Determination and Laboratory Studies Coagulopathy). This trend will 

likely expand, enabling continuous quality improvement and benchmarking of PBM practices across institutions.
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We demonstrate that it must be taken seriously if 
we are to sustain the benefits of training from 
large-scale data scraped from the web. 
Indeed, the value of data collected about genuine
human interactions with systems will be increasingly 
valuable in the presence of LLM-generated 
content in data crawled from the Internet.

When seeking to gain accurate insights into PBM 
through AI, repetitively applying existing data and 
attempting to find new target values ​​using new 
models will only lead to repeated, undesirable 
results. This suggests that AI can play a significant 
role in critical areas like PBM through the 
continuous updating and accumulation of real-time 
patient data. This is something we must consider 
when integrating PBM with healthcare IT.
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• If standardized HIS data can be merged with PBM related data, we can make potent and meaningful Clinical Decision 

Support System(CDSS) for patient safety.

• Genomic precision medicine platform can be introduced to PBM to identify various omics changes following the 

administration of blood and blood-related products to It would be a significant benefit for improvement of 

PBM.(Improving patient outcomes, reduce costs, and use blood resources more efficiently)

• We've demonstrated the actual implementation of the PBM module in HIS. With the concept of nudging, rather than 

forcing it, PBM can be flexibly applied to clinicians.

• Development of a standard integration module enables national PBM and PBM related KPIs tracking. It will support 

comprehensive performance evaluation of the overall PBM project via comparative studies

• The future of PBM will be more patient-centric, technology-optimized, and focused on minimizing 

unnecessary transfusions through harmonious integration with healthcare IT.
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Thank you! 

kkh726@snu.ac.kr


