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Strength + Uncertainty



2019 ACC/AHA Guideline on the Primary 

Prevention of Cardiovascular Disease

5

Hierarchy of Evidence
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Hierarchy of Evidence



Real-World Data

China CDE 
Definition (Center 
for Drug 
Evaluation):

"Data collected from routine sources about various aspects of patient health status and/or healthcare.“
“来源于日常所收集的各种与患者健康状况和/或诊疗及保健有关的数据”

Source: Guiding Principles for Real-World Evidence Supporting Drug Development and Evaluation (Trial Version) 

《真实世界证据支持药物研发与审评的指导原则》 （试行）

China CMDE 
Definition (Center 
for Medical Device 
Evaluation):

"Data collected from various sources other than traditional clinical trials, including information on patient 
health status and/or routine diagnosis and healthcare.“

“传统临床试验以外的，从多种来源收集的各种与患者健康状况和/或常规诊疗及保健有关的数据”

Source: Guiding Principles for Real-World Data Used in Medical Device Clinical Evaluation (Trial Version)

《真实世界数据用于医疗器械临床评价技术指导原则》 （试行）

FDA Definition "Data relating to patient health status and/or the delivery of healthcare that are routinely collected from 
a variety of sources other than traditional clinical trials."

Source: FDA Guidance for Industry: Use of Real-World Evidence to Support Regulatory Decision-Making for 
Medical Devices



RWD Sources

✓ Hospital Information System (HIS): Structured and unstructured patient records, including demographics, clinical 
features, diagnoses, treatments, lab tests, safety, and outcomes.

✓ Health Insurance System: Data on patient information, medical service utilization, diagnoses, prescriptions, billing, 
and preventive care.

✓ Disease Registry System: Databases for specific diseases, often chronic, derived from hospital-based disease cohort 
registries.

✓ ADR Sentinel Surveillance Alliance: Monitoring and evaluation of drug and medical device safety using electronic 
healthcare data.

✓ Natural Population and Disease-Specific Cohort Databases: Cohort databases for natural populations and specific 
diseases.

✓ Omics-Related Databases: Information on pharmacogenomics, metabolomics, proteomics, and other biological 
interactions.

✓ Mortality Registry Database: Death records confirmed by hospitals, disease control centers, and household 
registration departments.

✓ Patient-Reported Outcome Data: Self-reported assessments or measurements by patients.

✓ Data from Mobile Devices: Data collected via wearable or mobile medical devices.

✓ Other Special Data Sources: Data for imported overseas drugs for specific medical purposes; infectious disease 
reporting databases; immunization program databases…… 8



From RWD to RWE
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Real-world Data Real-world Evidence

Study design

Risk of Bias assessment



Clinical Question

• Studies the relationship between risk factors 
and diseases, as well as the mechanisms 
causing diseases.

Etiological 
Research

• Focuses on the accuracy of new methods for 
diagnosing specific diseases and evaluates their 
clinical value.

Diagnostic 
Research

• Investigates the efficacy and side effects of 
specific treatment plans for diseases.

Therapeutic 
Research

• Predicts possible outcomes of disease 
progression and identifies factors influencing 
prognosis.

Prognostic 
Research

• Includes studies such as pharmacoeconomic 
research.

Other 
Research

Question Study design
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Research case example

Definitive diagnose is to distinguish 

AAD from other sudden-onset severe 

chest pain diseases

AD
患者

MI
患者
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Elements Relevant questions

Population
Which patients / population? and what problem(s) will the study 
address? 

Intervention or 
Exposure(s)

What is the intervention or exposure being studied? (e.g., 
drugs, devices, surgery, or tests)

Comparator
What is the comparator intervention or exposure for 
evaluating the target intervention's effect?

Outcomes What are the outcomes or endpoints of interest?

Timing
What is the time frame for evaluating outcomes? Short-
term or long-term outcomes?

Setting
What is the setting of interest? (e.g., hospitals, private 
clinics, community health centers, etc.)

PICOTS elements

Selection Bias

Bias caused by the selection process of 
study samples, leading to results that 
do not represent the entire population.

Information Bias

Systematic errors caused by inaccurate 
measurement of exposures, outcomes, 
or other key factors during data 
collection.

Confounding Bias

Bias caused by confounding factors 
related to both the exposure and the 
disease, distorting the true relationship 
between them.

Key elements evaluated in the study design



Evaluating the Quality of Evidence

To assess the risk of bias in randomized trials included in 
systematic reviews. The tool is designed to ensure a more 
structured and transparent evaluation of bias, improving the 
reliability and validity of systematic reviews. Assess across five 
key domains:

Randomized trials: Risk of Bias 

1. Bias arising from the randomization process: Ensures that randomization was conducted properly to avoid selection 
bias.

2. Bias due to deviations from intended interventions: Assesses whether participants received the intended 
interventions and whether deviations could affect outcomes.

3. Bias due to missing outcome data: Evaluates the impact of incomplete data on the reliability of results.

4. Bias in measurement of the outcome: Checks whether outcomes were measured consistently and without influence 
from knowledge of the intervention.

5. Bias in selection of the reported result: Ensures that the reported results are not selectively chosen based on their 
significance.



Evaluating the Quality of Evidence

✓ Purpose:

• To assess the risk of bias in a specific result 
from an individual non-randomized study.

• Focuses on studies examining the effect of 
an intervention on an outcome.

✓ Launch Date: November 22, 2024.

✓ Target Studies: Follow-up (cohort) studies.

Observational studies: ROBINS-I V2 



Key Features of ROBINS-I V2

 Bias Focus:

• Evaluates bias that could cause a significant change in the estimated effect compared to the true value.

 Hypothetical ‘Target Trial’:

• Defines a hypothetical randomized trial to estimate causal effects and guide bias assessment.

• essential for assessment of risk of bias, because the causal effect defines the result that would be seen (other 
than the impact of sampling variation) in the absence of bias.

 Seven Bias Domains:

• Risk of bias due to confounding.

• Risk of bias in classification of interventions.

• Risk of bias in selection of participants.

• Risk of bias due to deviations from intended interventions.

• Risk of bias due to missing data.

• Risk of bias in measurement of the outcome.

• Risk of bias in selection of the reported result.



How Does ROBINS-I V2 Work?

1. Planning Stage Identify important confounding factors that could influence the 
intervention-outcome relationship.

Specify these factors in the protocol or systematic review.

2. Assessment Process Answer signaling questions for each bias domain (e.g., Yes, Probably Yes, 
Probably No, No, No Information).

Use an algorithm to map responses to a proposed risk-of-bias judgment.

3. Judgment Levels Low Risk of Bias: Little or no concern.

Moderate Risk of Bias: Some concern, but not critical.

Serious Risk of Bias: Important problems in the domain.

Critical Risk of Bias: Severe issues; result should be excluded from evidence 
synthesis.

4. Override Option Users can override algorithm-generated judgments with justification for 
transparency.



How Does ROBINS-I V2 Work?

When to Stop Assessment?

Critical Risk of Bias:

If confounding is not 
controlled or the outcome 
measurement method is 
inappropriate, the result is 
judged at Critical Risk of 
Bias, and no further 
assessment is required.
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Real-world Data Real-world Evidence

Study design

Risk of Bias assessment

• Background:

o Importance of study design in minimizing bias risk for Real-World Evidence (RWE) in regulatory
decisions.

o Growing maturity of linked large-scale databases and their role in RWE generation.

• Objective:

o Propose the addition of a dedicated session on data source quality control to enhance the reliability of
RWE for regulatory use.

Real-world Data

Data source quality control
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Proposed Key Topics to Cover
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Data Source Selection

• Criteria for selecting reliable and representative data sources.

• Evaluating the completeness, accuracy, and timeliness of data.

Data Linkage and Integration

• Addressing challenges in linking multiple data sources.

• Ensuring consistency and reducing errors in integrated datasets.

Data Cleaning and Validation

• Methods for identifying and correcting errors or inconsistencies.

• Validation techniques to ensure data reliability.

Metadata Documentation

• Importance of documenting data provenance, transformations, and quality checks.

Regulatory Expectations

• Aligning data quality control practices with regulatory requirements.

• Case studies of successful RWE submissions supported by high-quality data.



Next Steps & Conclusion
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Next Steps

 Implementation Plan

• Develop detailed session content and materials.

• Engage experts in data quality and RWE for session delivery.

 Integration into RWE Framework

• Incorporate data source quality control as a standard component to evaluate quality of RWE evidence.

• Promote collaboration between database providers, researchers, regulators and other stakeholders.

Conclusion

✓ Emphasize the critical role of study design as well as the data source quality in generating reliable RWE.

✓ Advocate for the inclusion of a dedicated part on data source quality control to evaluate the quality of 
RWE to support regulatory decision-making for medical devices.



Thank you 
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