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BACKGROUND
 At the time of approval, information regarding safety of new medications i.e., new molecular entity (NME) drugs and therapeutic biologics, are often limited to results from 

clinical trials. 

 The U.S. Food and Drug Administration (FDA) primarily depends on spontaneous reporting systems and other passive information sources for identifying new safety signals 
after approval. 

 Recently, the FDA began implementing an active surveillance approach by applying tree-based scan statistics to the Sentinel Distributed Database (SDD) to enhance post-
marketing safety surveillance activities. However, the effectiveness of tree-based scan statistics relies heavily on the size of the exposed population.

OBJECTIVES
To identify medications with adequate population exposure, approved by the FDA from 2017-2021, for effective post-marketing surveillance using 
tree-scanned based statistics.

METHODS

Data source: Sentinel Distributed Database (the number of Data 
Partners and their available data depended on the time at the 
query distribution for each run in each NME approval year)

Exposures of interest: 260 medications for 256 NMEs 
approved 2017-2021 (48 in 2017, 60 in 2018, 48 in 2019, 53 in 
2020, and 51 in 2021). 
 As the number of medications in each NME approval year is 

large, we split each NME approval year into two or three runs 
to maintain the query size and efficiency (e.g., in 2019, the 1st 
run included 26 medications with approval dates from Jan 1st 
to Aug 31st and the 2nd run included the 22 remaining 
medications) 

 Some NMEs have medications with both single ingredient and 
more than one ingredient. We included medications with more 
than one ingredient as separate analyses

Sex: male and female; Age: no restriction

Outcome of interest: Number of initiators with at least one 
exposed episode of the evaluated NME during the query period

The study design diagram is shown in Figure 1 

Query start date: January of the year of approval 
Query end date: the most recent available data at the query 
distribution time. 

Query end 
date

Query 
start date

Enrollment requirement
Drug and Medical Coverage

Allowed coverage gap

Episode length

Baseline Characteristics1

Cohort entry date
Day 0

Pre-index: [-183,-1]

I

45 days

II: (-183, -1)

Episode gap

Exposure 
Episode 1

Exposure 
Episode 2

None (0 days)

None (0 days)

(0, censoring2)

Episode extension

1 Baseline characteristics: 
        Window I: Age, Sex, Year
        Window II: The Centers for Medicare and Medicaid Services (CMS) Chronic Conditions Data Warehouse (CCW): Acute Myocardial Infarction, Alzheimer’s Disease and related conditions, Atrial Fibrillation, Diabetes, Heart Failure, 
Hyperlipidemia, Hypertension, Depression, Ischemic Heart Disease, Rheumatoid Arthritis/Osteoarthritis, Stroke/Transient Ischemic Attack (TIA), Breast Cancer, Colorectal Cancer, Prostate Cancer, Lung Cancer, Endometrial Cancer, Acquired 
Hypothyroidism, Anemia, Asthma, Benign Prostatic Hyperplasia, Chronic Kidney Disease, COPD and Bronchiectasis, Glaucoma, Osteoporosis; and Other: Obesity Diagnosis/Procedure, Obesity NDCs, Overweight, Smoking Diagnosis/Procedure, 
Smoking NDCs, Alcohol Abuse or Dependence, Drug Abuse or Dependence, History of Cardiac Arrest, History of Coronary Angioplasty or Bypass

2 Censoring: earliest of death, disenrollment, data partner data end date, query end date

Figure 1. Design diagram  
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Figure 2. Number of NME approved medications with 
different cut-off categories of utilization

Figure 3. Top 20 NME medications with highest utilization

982,602175,440
158,717
151,751
145,444

111,136
110,106

83,061
78,091
74,786
71,338
66,616
59,590
54,803
53,102
51,437
43,225
43,156
41,892
38,408

Semaglutide (Diabetes)
Bictegravir/emtricitabine/tenofovir* (HIV)

Erenumab-aooe (Migraine)
Netarsudil (Glaucoma or ocular hypertension)

Galcanezumab-gnlm (Migraine)
Ubrogepant (Migraine)

Baloxavir marboxil (Influenza)
Dupilumab (Atopic dermatitis)

Sodium zirconium cyclosilicate (Hyperkalemia)
Glecaprevir/Pibrentasvir (Hepatitis C)

Rimegepant (Migraine)
Plecanatide (Chronic Idiopathic Constipation)

Fremanezumab-vfrm (Migraine)
Latanoprostene Bunod (Intraocular pressure)

Etelcalcetide (Secondary hyperparathyroidism)
Baricitinib (Rheumatoid arthritis)

Piflufolastat F 18 (Prostate cancer diagnosis)
Ocrelizumab (Multiple sclerosis)

Vibegron (Overactive bladder)
Romosozumab-aqqg (Osteoporosis)

Number of initiators
Note: The listed indication is the indication when NME was first approved. There could be other 
indications post approval
* Bictegravir sodium, emtricitabine, tenofovir alafenamide

Table 1. Number of Data Partners and Years of 
Available Data by NME Approval Years

NME 
approval 

year
Run

Number of 
Data Partners 

included

Number of years and 
months with available 

data**

2017
1 14 5 years and 11 months

2 14 6 years

2018
1 13 5 years and 5 months
2 13 5 years and 5 months

2019
1 13 4 years and 5 months
2 13 4 years and 5 months

2020
1 14 2 years and 8 months
2 13 3 years
3 12 3 years

2021
1 12 2 years and 5 months
2 13 2 years and 6 months

** Number of years and months with available data was counted from January of the 
approval year to the most recent available data at the query time.

CONCLUSION

 Few of the analyzed medications accrued enough new initiators since approval to be 
robust candidates for signal identification analysis using tree-based scan statistics 
and most of NMEs with highest number of initiators were approved in or before 
2019. 

 Most of the evaluated NME medications (74%) had fewer than 5000 new initiators, 
which makes them weak candidates for signal identification analyses. 

 However, in the initial years post-approval, several new medications have recently 
undergone successful tree-based scan analyses in the Sentinel Distributed 
Databases. 

 To facilitate the application of active surveillance strategies for products with lower 
initial uptake, periodic exposure assessments will be needed.

LIMITATIONS

 The analyses for each NME approval year (as shown in Table 1) were conducted at 
different times. Thus, number of Data Partners and the available data were not the 
same across NMEs 2017-2021.
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