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Importance of monitoring ADRs

• All medications present a double-edged sword, offering both effectiveness and potential risks

• In United States, adverse drug reaction (ADR) is estimated to cause over 2 million hospitalizations and 

more than 100,000 deaths each year 

• Thus, it is important to monitor the effectiveness and safety of drugs before and after the approval

Jha, Ashish K., et al, Pharmacoepidemiology and drug safety, 2001.



Needs for post-marketing drug surveillance

• To evaluate the effectiveness and safety of drugs, pre-approval clinical trials are widely conducted

• However, pre-approval trials are sometimes limited due to the low generalizability and the lack of 

information on long-term effects 

• For about 10% of all drugs, new and serious safety issues are identified after market approval; It 

underscores the importance of post-marketing drug surveillance

Monti, Sara, et al., Rheumatology, 2018.



Safety-related regulatory actions

• In response to postmarket drug surveillance, regulatory authorizations implement safety-related 

regulatory actions to inform the updated safety information to clinicians and patients

• Implementing safety-related regulatory actions can lead to changes in prescribing patterns or 

clinical practices



Safety-related regulatory actions

• However, the effectiveness of regulatory actions for drug surveillance is unclear and their impact 

can vary by clinical indication or method of dissemination

• Thus, our study aims to access the impact of the drug safety-related regulatory decisions on the 

changes in the prescribing patterns using the nationwide claims data and multi-center electronic 

medical records (EMR) in Korea

PHA = Public Health Advisories; 
BBW = Black Box Warning; 
DHPC = Direct Healthcare Professional Communications; 
SRRA = Safety-related regulatory actions

Piening, Sigrid et al. Drug safety, 2012.



I. Introduction

II. Methods

III. Results

IV. Conclusion

Contents



Data sources

• 6 Observational Medical Outcomes Partnership-Common Data Model (OMOP-CDM) based databases 

from Korea

Database
Patients 

(millions)

History

Claims data

Health Insurance Review and Assessment Service (HIRA) 10 2018-2022

Electronic medical records

Ajou University School of Medicine (AUSOM) 2.8 1993-2023

Kangdong Sacred Heart Hospital (KDH) 1.7 1986-2023

Kangwon National University Hospital (KWMC) 0.6 2003-2023

Wonkwang University Hospital (WKUH) 1.4 1998-2023

Yonsei University Health System (YUHS) 5.4 1997-2023



Definition of regulatory actions

• We selected 12 drugs regulatory-related post-market safety advisories from 2016 to 2020

1. Safety warning: systemic fluoroquinolones (FQs), febuxostat, ranitidine, and nizatidine

2. real-time safety alarm (contraindications in specific populations): mirtazapine and tramadol

3. real-time safety alarm (requiring attention in elderly patients): haloperidol, chlorpheniramine, 

dimenhydrinate, hydroxyzine, propiverine, and solifenacin



Study population and drug exposure

• The patients who were prescribed drugs with announced safety issues were included to 

compare the impact of post-market safety advisory 

• The exposure was defined as the implementation of post-market safety advisories, with 

the intervention point defined as the next month of the introduction date of post-market 

safety advisories



Statistical analysis

• To assess changes in drug prescribing patterns before and after the regulatory decisions, we used 

interrupted time series analyses using segmented linear regression model

• The study period spanned from January 2018 to December 2021 in the claims dataset. For analysis 

using hospital data, we used data spanning the 2 years before and 3 years after the publication of 

post-market safety advisories for each drug
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Regulatory post-market advisories
• We selected 12 regulatory post-market advisories for analysis, including four safety warnings issued 

via letter and eight real-time safety alarms during prescribing and dispensing (contraindications for 

specific populations or requiring attention for elderly patients)

• Among the safety alarm, 75% of drugs required attention when prescribed to older adults



Changes in drug utilization related to safety warning

• The impact of safety warning on drug utilization practice varied, with effects ranging from −11% to 

+1%

• In the claims data, the result of meta-analysis indicated an average relative change in the number of 

prescriptions was −8% (95% confidence interval [CI] −10% to −6%)

• The results using meta-analysis showed the number of prescriptions decreased by −8% (95% CI 

−13.01% to −3.26% in the hospital

Claims data Hospital data



Changes in drug utilization related to safety alarm (Contraindication)

• In the case of nationwide claims data, the number of prescriptions for tramadol immediately 

decreased by −93% after the introduction of the real-time safety alarm

• In the hospital data, significant decreased in the number of prescriptions were observed in the meta-

analysis (relative change [95% CI]: −73% [−80% to −63%]

Claims data Hospital data



Changes in drug utilization related to safety alarm (Requiring attention)

• Among the real-time safety alarm drugs requiring caution when prescribed to older adults, the 

average change in the number of prescriptions showed a relative decrease of −8% (95% CI −10% to 

−6%) in the claims data

• The average relative change of the regulatory decisions was not significant using hospital data 

(relative change [95% CI]: −3% [−7% to +1%])

Claims data Hospital data
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Summary of the results

• In our study, the regulatory post-market safety advisories, including four safety warnings and eight 

real-time safety alarms, had an overall immediate effect (safety warning: relative change [95% CI]: 

−8% [−10% to −6%], safety alarm on contraindications: −93% [−96% to −88%], and safety alarm on 

requiring attention: −8% [−10% to −6%]). 

• However, the impacts of post-market safety advisories varied by type of intervention, particularly 

for safety warnings. 



Summary of the results

• The real-time safety alarm proved to be more effective than the safety warning 

• Variation in impact between the same communication methods is an important factor to consider



Conclusion

• The impacts of regulatory post-market safety advisories varied by type of intervention. Even within 

the same type of advisories, the effects differed according to the contents and recommendations

• Understanding the differential impacts of post-market safety advisories can inform the development 

of more effective communication strategies

• Given the varying effects, 

✓Continuous monitoring and reproducibility assessment of safety-related regulatory decisions 

should be warranted by researchers

✓Regulatory agency should determine how to communicate the risk information in a timely and 

effective manner.
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