		Category
	Keywords

	Clinical Efficacy
		not demonstrated
	trial design
	insufficient evidence
	failed to demonstrate

	substantial evidence
	study design
	efficacy data
	insufficient efficacy data

	clinical benefit
	additional study
	primary endpoint was not met
	

	did not demonstrate
	failed to establish efficacy
	adequate information
	




	Clinical Safety
		insufficient safety
	liver toxicity
	safety concern
	injury

	risk benefit
	Mortality
	insufficient safety
	safety database

	benefit risk
	unacceptable toxicity
	accurate exposure
	evaluate the risk

	outweigh
	benefit-risk
	risk-benefit
	




	Statistical
		statistically significant
	multiplicity
	analysis does not support

	imputation
	statistical concerns
	appropriate statistical methods




	Quality/CMC
		impurity
	analytical method
	contamination
	purity

	CMC deficiency
	method validation
	levels unacceptable
	strength

	quality concerns
	process validation
	batch formula
	sterility

	validation data
	impurity profile
	testing method
	




	Nonclinical
		genotoxicity
	in vivo 
	reproductive toxicity
	toxicology program

	toxicology concern
	mutagenicity
	in vitro
	animal study findings

	in vivo
	nonclinical studies inadequate
	




	Labeling/ Regulatory
		labeling deficiencies
	misleading
	revise the statement
	product identifier

	label revisions required
	warning
	submit revised 
	proposed carton

	package insert
	boxed warning
	labeling issues
	




	Inspections / Facilities
		inspection findings
	form 483
	objectionable conditions
	deficiencies to the
	483

	GMP violations
	not ready for inspection
	facility inspections
	refused inspection
	




	Clinical Pharmacology / PK / PD
		clinical pharmacology
	bridging
	bioanalytical method did not meet

	bioequivalence   
	bioequivalence failure
	bioequivalence/bioavailability

	biosimilarity
	dose selection not justified
	






	
	
	
	
	
	
	


Table 1. Codebook used for CRL deficiency categorization.

	
	Approved
	Unapproved
	Total

	year
	NDA
	BLA
	NDA
	BLA
	NDA
	BLA

	2002
	1
	 
	 
	 
	1
	 

	2004
	1
	 
	 
	 
	1
	 

	2007
	1
	 
	 
	 
	1
	 

	2008
	1
	 
	 
	 
	1
	 

	2009
	1
	 
	 
	 
	1
	 

	2010
	2
	 
	 
	 
	2
	 

	2011
	2
	 
	 
	 
	2
	 

	2012
	1
	 
	 
	 
	1
	 

	2013
	10
	 
	 
	 
	10
	 

	2014
	8
	 
	 
	 
	8
	 

	2015
	8
	1
	 
	 
	8
	1

	2016
	18
	1
	 
	 
	18
	1

	2017
	23
	2
	 
	 
	23
	2

	2018
	26
	7
	 
	 
	26
	7

	2019
	33
	4
	 
	 
	33
	4

	2020
	33
	2
	 
	 
	33
	2

	2021
	32
	14
	 
	 
	32
	14

	2022
	18
	6
	 
	 
	18
	6

	2023
	15
	12
	 
	 
	15
	12

	2024
	6
	6
	39
	16
	45
	22

	2025
	0
	0
	30
	28
	30
	28

	2026
	0
	0
	6
	3
	6
	3

	Total
	240
	55
	75
	47
	315
	102

	
	295
	122
	417



Table 2. Distribution of CRL publicly available and present in the JSON file, by year, type, and outcome. 


