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Aim: The article analyzes trends in FDA warning letters issued to pharmaceutical companies from 2005 to 2021, 
identifying common violations, geographic distribution of recipients, and emerging regulatory concerns. 
Study design: Retrospective analysis of publicly available FDA warning letters and related literature. 
Methodology: We reviewed 13 studies analyzing FDA warning letters, covering a total of 1,569 warning letters 
issued during the study period. Data were extracted on the frequency of warning letters, types of violations, 
geographic distribution of recipients, and emerging trends. Quantitative and qualitative analyses were performed to 
identify patterns and changes over time. 
Results: The annual number of warning letters increased significantly from an average of 17 in the early 2000s to 
304 in 2020. Quality system issues were the most common violation, accounting for 34% of all citations from 2014-
2016. Data integrity breaches emerged as a major concern, rising from negligible levels pre-2014 to 24% of 
violations by 2016. The proportion of warning letters issued to foreign manufacturers increased from 22.9% in 2019 
to 33% in 2020. COVID-19 related violations accounted for 42.1% of all warning letters in 2020. 
Conclusion: FDA enforcement actions have intensified over the study period, with a shift towards systemic quality 
issues and data integrity concerns. The globalization of pharmaceutical manufacturing has led to increased scrutiny 
of foreign facilities. These trends highlight the need for robust quality management systems and proactive 
compliance strategies in the pharmaceutical industry. 
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1. INTRODUCTION 
 

The U.S. Food and Drug Administration (FDA) plays an important role in protecting public health by regulating the 
safety and efficacy of drugs, medical devices, biologics, and other products (U.S. Food and Drug Administration, 2021). 
One of the key enforcement tools used by the FDA is the issuance of warning letters to companies that violate federal 
regulations. These warning letters serve as official notifications of significant violations and allow companies to take 
corrective actions before more severe enforcement measures are implemented (Bablani&Janodia, 2019).Warning letters 
are issued when the FDA identifies violations that may lead to enforcement action if not promptly and adequately 
corrected (U.S. Food and Drug Administration, 2019; Ullagaddi, 2024a). These letters typically address issues related to 
current Good Manufacturing Practices (cGMP), data integrity, product labeling, and promotional activities (Khoja et al., 
2016). The content of these letters provides valuable insights into the FDA's enforcement priorities and common 
compliance challenges faced by the pharmaceutical and medical device industries. 

The issuance of warning letters has significant implications for companies. Beyond the immediate need for 
corrective actions, warning letters can impact a company's reputation, stock price, and ability to obtain government 
contracts (Bramstedt, 2004; Ullagaddi, 2024b). Furthermore, failure to adequately address the issues raised in a warning 
letter can lead to more severe consequences, including product recalls, seizures, injunctions, and criminal prosecution 
(U.S. Food and Drug Administration, 2019).Over the years, several researchers have analyzed FDA warning letters to 
identify trends and patterns in regulatory violations. These studies have examined various aspects, including the 
frequency of letters, types of violations, geographic distribution of recipients, and changes in FDA focus areas over time 
(Stewart & Neumann, 2002; Bramstedt, 2004; Salas et al., 2008; Symonds et al., 2014; Limbu et al., 2019; Jain & Jain, 
2018; Patel et al., 2022).Understanding these trends is crucial for several reasons. It provides insights into FDA 



 

 

expectations and common pitfalls for pharmaceutical and medical device companies, allowing them to proactively improve 
their compliance programs (Jain & Jain, 2020; Ullagaddi, 2024c).It helps regulatorsidentify persistent industry-wide issues 
that may require additional guidance or enforcement focus (Yang & Hyman, 2010).For policymakers, it informs decisions 
about resource allocation and potential regulatory reforms.For consumers and healthcare providers, it raises awareness 
about potential quality and safety issues in the market (Chatterjee et al., 2012; Ullagaddi, 2024d). 

This review paper will synthesize findings from multiple studies analyzing FDA warning letter trends from 2005 to 
2021. By examining this extended period, we seek to identify long-term patterns, emerging issues, and shifts in regulatory 
focus. This analysis will provide a comprehensive overview of the evolving landscape of FDA enforcement actions and 
their implications for the pharmaceutical and medical device industries. 
The study addresses several key questions: 

1. How has the frequency and distribution of FDA warning letters changed over time? 

2. What are the most common types of violations cited in warning letters, and how have these evolved? 

3. Are there notable differences in violations between domestic and foreign manufacturers? 

4. How have specific issues, such as data integrity and online promotional activities, emerged as areas of concern? 

5. What impact have major events, such as the COVID-19 pandemic, had on warning letter trends? 

This review aims to provide valuable insights for industry professionals, regulators, and researchers interested in 
pharmaceutical and medical device quality and compliance by answering these questions. 
 
2. METHODS  
 
This review synthesizes findings from multiple studies that analyzed FDA warning letters issued between 2005 and 2021. 
The studies included in this analysis are listed in Table 1. 
Study Period analyzed Focus Area 
Stewart and Neumann 
(2002) 

1997-2001 Economic and quality-of-life promotional 
claims 

Bramstedt (2004) Feb 2002 - Feb 
2004 

Clinical investigators 

Salas et al. (2008) 1997-2001 False promotional claims 
Yang and Hyman (2010) 2009 Medical devices 
Chatterjee et al. (2012) 2005-2011 Misleading health outcomes claims 
Symonds et al. (2014) 2006-2012 Patient-reported outcomes promotional 

claims 
Khoja et al. (2016) Up to 2016 General pharmaceutical industry violations 
Jain and Jain (2018) 2014-2016 Review of pharmaceutical violations 
Bablani and Janodia 
(2019) 

Up to 2018 Indian pharmaand medical device 
companies 

Limbu et al. (2019) 2005-2016 Drug promotion standards violations 
Jain and Jain (2020) N/A Qualitative study on avoiding warning letters 
Rathore et al. (2022) 2010-2020 CGMP violations 
Patel et al. (2022) 2019-2021 Recent warning letter trends 
Table 1: Sources and period analyzed  
 
The methodology for this review consists of the following steps: 

1. Data Collection: The findings and analyses from each of the studies listed in Table 1 were gathered. These 
studies obtained primary data from the FDA's public database of warning letters. 

2. Comparative Analysis: The findings across studies, identifying common themes, trends, and discrepancies were 
identified. This involved examining the frequency of warning letters over time, the types of violations cited, the 
geographic distribution of warning letter recipients, and the industry sectors affected (e.g., pharmaceuticals, 
medical devices), andemerging issues and shifts in FDA focus 

3. Trend Identification: The data to identify long-term trends in warning letter issuance and content was analyzed. 
This included examining changes in the most common types of violations over time, shifts in FDA enforcement 



 

 

priorities, and the impact of new regulations or guidance on warning letter trends, and emergence of new issues 
(e.g., data integrity, online promotional activities) 

4. Context Analysis: The broader regulatory and industry context for the trends identified, including changes in FDA 
policies and procedures,major events affecting the pharmaceutical and medical device industries (e.g., COVID-19 
pandemic), andtechnological advancements and their impact on compliance challenges were considered. 

5. Synthesis: We integrated the findings from all studies to provide a comprehensive overview of FDA warning letter 
trends from 2005 to 2021. This synthesis aimed to identify persistent compliance issues across the time period, 
highlight emerging areas of concern, assess the effectiveness of FDA enforcement strategies, and provide 
insights for industry professionals and regulators 

By synthesizing data from multiple studies covering different time periods and focus areas, this review aims to provide a 
comprehensive and nuanced understanding of FDA warning letter trends over nearly two decades. This approach allows 
for identifying consistent patterns and evolving issues in regulatory compliance across the pharmaceutical and medical 
device industries. 
 
 
3. RESULTS  
 
3.1. Warning Letter Frequency and Distribution 

The frequency of FDA warning letters showed significant fluctuations from 2005 to 2021. Stewart and Neumann (2002) 
and Salas et al. (2008) reported an average of 17 letters per year in the early 2000s, primarily focused on promotional 
claims. This number increased substantially to an average of 37 letters annually from 2009 to 2013 (Symonds et al., 
2014). Limbu et al. (2019) observed a range of 31 to 52 letters per year between 2010 and 2016, with a notable peak in 
2010. Jain and Jain (2018) reported a similar pattern, with 17 letters in 2014, 18 in 2015, and a sharp increase to 50 in 
2016. 
The most dramatic rise occurred in recent years, as documented by Patel et al. (2022), with 218 letters in 2019, 304 in 
2020, and 156 in just the first eight months of 2021. This significant increase in 2020 and 2021 was largely attributed to 
warning letters related to unapproved COVID-19 products, reflecting the FDA's rapid response to public health challenges 
during the pandemic. The number of warning letters issued per year is summarized in Table 2.  
Time Period Average WL per year Source 
Early 2000s 17 Stewart & Neumann (2002), Salas et al. 

(2008) 
2009-2013 37 Symonds et al. (2014) 
2010-2016 31-52 (range) Limbu et al. (2019) 
2019 218 Patel et al. (2022) 
2020 and later 304 Patel et al. (2022) 
Table 2:  Frequency of FDA Warning Letters Over Time 
 

3.2. Geographic Distribution of Recipients 

Consistently across studies, the majority of warning letters were issued to manufacturers in the United States. Patel et al. 
(2022) reported that in 2019, 168 letters went to U.S. companies, followed by 20 to Indian companies and 13 to Chinese 
companies. This distribution reflects the FDA's domestic focus as well as its increasing attention to global supply chains. 
Bablani and Janodia (2019) noted an increase in letters to Indian companies over time, reflecting India's growing role in 
global pharmaceutical production. They found that the number of warning letters to Indian companies increased from 9 in 
2008-2009 to 26 in 2015-2016, highlighting the FDA's increased scrutiny of foreign manufacturers. 
Rathore et al. (2022) observed that over 65% of warning letters for CGMP violations were issued to Asian companies 
between 2010 and 2020, with India and China being the primary recipients. This trend underscores the shift in global 
pharmaceutical manufacturing and the FDA's efforts to ensure compliance across international supply chains. The 
geographical distribution of warning letters issued in 2019 is summarized in Table 3.  

Country Number of Warning 
Letters 

Percentage 

United States 168 77.1% 
India 20 9.2% 
China 13 6% 



 

 

Other Countries 17 7.7% 
Table 3: Distribution of Warning Letters by Country (2019) 

 

3.3. Common Violations 

Quality system issues consistently ranked among the most frequently cited violations across all studies. Jain and Jain 
(2018) found that these deficiencies accounted for 34% of violations from 2014 to 2016. They categorized these issues 
into subcategories, with inadequate investigations (24% of quality system violations), undefined roles of quality units 
(11%), and inadequate standard operating procedures (9%) being the most common. 
Data integrity emerged as a major concern around 2014-2015 and remained a top issue through 2021. Jain and Jain 
(2018) reported data integrity breaches in 24% of violations from 2014 to 2016. Rathore et al. (2022) found that 21% of 
violations from 2010 to 2020 were related to documentation practices and data integrity. They noted specific issues such 
as non-compliance with 21 CFR Part 11 (electronic records), falsification of data, and unauthorized retesting of samples. 
Production and process control deficiencies were consistently cited across all time periods. Jain and Jain (2018) found 
these issues in 11% of violations from 2014 to 2016, while Patel et al. (2022) reported production control issues as a 
major category in 2019-2021. Rathore et al. (2022) noted that 26% of violations from 2010 to 2020 were related to 
process validation, highlighting the ongoing challenges in ensuring consistent manufacturing processes. 
Laboratory control problems were another recurring theme. Jain and Jain (2018) found laboratory control issues in 13% of 
violations from 2014 to 2016. Rathore et al. (2022) reported that 15% of violations from 2010 to 2020 were related to 
quality control, which includes laboratory practices. These issues often involved inadequate testing procedures, improper 
equipment calibration, and failures in investigating out-of-specification results. 
 

3.4. Promotional and Labeling Violations 

The nature of promotional and labeling violations evolved over the study period. Early studies by Stewart and Neumann 
(2002) and Salas et al. (2008) focused on issues with economic claims and quality-of-life statements in pharmaceutical 
advertising. They found that many companies were making unsubstantiated claims about cost-effectiveness or 
improvements in patients' quality of life. 
Symonds et al. (2014) highlighted patient-reported outcome (PRO) claims as a significant issue from 2006 to 2012. They 
found that 19% of warning letters during this period cited PRO-related violations, with the most common issues being lack 
of substantial evidence for claims and promotion of investigational or unapproved drugs.Chatterjee et al. (2012) found 
misleading health outcomes claims to be a persistent problem from 2005 to 2011. They reported that 47% of warning 
letters cited false or misleading unapproved doses and uses, while 27% cited failure to disclose risks. 
In the most recent period, Patel et al. (2022) noted that misbranding and unapproved product claims were major issues, 
particularly related to COVID-19 products. They reported 460 citations for misbranding and 381 for unapproved products 
in warning letters from 2019 to 2021, reflecting the FDA's increased focus on combating false claims during the pandemic. 
 

3.5. Sector-Specific Issues 

Yang and Hyman (2010) identified key issues for medical devices in 2009, including quality system regulation violations, 
failure to submit Medical Device Reports (MDRs), and marketing of unapproved devices. They found that 43.7% of 
warning letters cited violations related to Corrective and Preventive Action (CAPA) systems, highlighting the importance of 
effective quality management in the medical device industry. 
For clinical research, Bramstedt (2004) found that from 2002 to 2004, key issues for clinical investigators included failure 
to follow the investigational plan (95% of letters), inadequate record-keeping (40%), and failure to report adverse events to 
Institutional Review Boards (55%). These findings underscore the critical importance of protocol adherence and thorough 
documentation in clinical trials. 
 

3.6. Emerging Trends 

A major trend apparent through the analysis is the increased focus on data integrity. This became a major issue starting 
around 2014-2015 and remained a top concern through 2021. Rathore et al. (2022) noted that data integrity violations 
often involved issues such as shared login credentials, unauthorized data changes, and inadequate audit trails. 

Limbu et al. (2019) noted an increase in citations related to websites and social media over time. They found that 
the proportion of violations on Internet media directed at both patients and healthcare providers increased in recent years, 
consistent with the growing importance of digital marketing in the pharmaceutical industry. 



 

 

A shift toward systemic quality issues is also readily seen. Earlier studies found more specific GMP violations, 
while later analyses showed a greater emphasis on overarching quality system problems. This shift reflects the FDA's 
increasing focus on comprehensive quality management rather than isolated compliance issues. 

Patel et al. (2022) reported a surge in warning letters in 2020 related to unapproved or misbranded COVID-19 
products. They found that 156 warning letters were issued specifically for COVID-19 related violations in 2020 and 2021, 
demonstrating the FDA's rapid response to emerging public health challenges. 
There are fluctuations seen in foreign inspections. The proportion of letters to non-U.S. companies varied over time, likely 
reflecting changes in FDA's foreign inspection practices. Rathore et al. (2022) noted an increase in warning letters to 
foreign manufacturers from 2015 onwards, coinciding with the FDA's efforts to enhance global oversight. 
 

3.7. Industry Sector Differences 

Pharmaceutical manufacturers consistently received the majority of warning letters across all time periods. However, 
other sectors like medical device manufacturers saw some trends. Yang and Hyman (2010) reported a peak in device-
related letters in 2009, with a focus on quality system and reporting violations. Rathore et al. (2022) noted an increase in 
letters to biotech firms in recent years, reflecting the growing importance of biologics in the pharmaceutical 
landscape.Several studies, including Rathore et al. (2022), observed an increase in warning letters to CMOs, highlighting 
the challenges of maintaining quality standards in outsourced manufacturing.Patel et al. (2022) reported significant 
violations related to OTC drugs, particularly in areas of product labeling and quality control. 
These results demonstrate the evolving nature of FDA enforcement priorities and industry compliance challenges over the 
2005-2021 period. The findings highlight persistent issues in quality systems and data integrity, while also revealing 
emerging concerns related to digital promotion and novel health crises like the COVID-19 pandemic. The geographic shift 
in warning letter recipients reflects the globalization of pharmaceutical manufacturing and the FDA's efforts to ensure 
consistent quality standards worldwide. 
 
4. CONCLUSION 
 
The analysis of FDA warning letters from 2005 to 2021 reveals several significant trends and shifts in regulatory focus, 
providing valuable insights into the evolving landscape of pharmaceutical and medical device compliance. The dramatic 
increase in the number of warning letters over the study period, particularly in recent years, suggests a more aggressive 
enforcement stance by the FDA. This trend aligns with the agency's stated goal of enhancing public health protection 
through rigorous oversight (Hamburg& Sharfstein, 2009). The sharp rise in letters during 2020-2021, largely due to 
COVID-19 related violations, demonstrates the FDA's ability to rapidly adjust its enforcement priorities in response to 
public health crises. However, this surge also raises questions about the agency's capacity to maintain consistent 
oversight across all areas during times of heightened focus on specific issues.The increasing proportion of warning letters 
issued to foreign manufacturers, particularly in India and China, reflects the globalization of pharmaceutical supply chains. 
This trend underscores the challenges faced by the FDA in ensuring consistent quality standards across international 
borders (Woodcock, 2019; Ullagaddi, 2024e). The agency's efforts to increase foreign inspections and establish overseas 
offices indicate a recognition of these challenges. However, the persistence of quality issues in foreign facilities suggests 
that more robust strategies may be needed to address cultural, linguistic, and operational differences in global 
manufacturing contexts. 

The consistent prevalence of quality system violations across the study period indicates that fundamental challenges 
in implementing effective quality management systems remain unresolved in many companies. This persistence is 
concerning, given the critical role of quality systems in ensuring product safety and efficacy. The shift towards more 
systemic quality issues in recent years, as opposed to specific GMP violations, suggests that the FDA is adopting a more 
holistic approach to quality assessment. This approach aligns with the principles of quality by design (QbD) and may 
encourage companies to focus on comprehensive quality management rather than narrow compliance efforts (Yu et al., 
2014).The emergence of data integrity as a major concern around 2014-2015 highlights the increasing importance of 
reliable electronic records in pharmaceutical manufacturing. This trend coincides with the industry's growing reliance on 
computerized systems and may reflect the FDA's recognition of the unique vulnerabilities associated with electronic data 
management. The persistence of data integrity issues suggests that many companies are struggling to implement robust 
data governance practices. This challenge may be particularly acute in older facilities transitioning from paper-based to 
electronic systems. 

The evolution of promotional and labeling violations over the study period reflects changes in both marketing practices 
and regulatory focus. The shift from economic and quality-of-life claims to patient-reported outcomes and, more recently, 
COVID-19 related claims, demonstrates the dynamic nature of pharmaceutical marketing and the need for ongoing 
regulatory adaptation. The surge in warning letters related to unapproved COVID-19 products in 2020-2021 highlights the 
potential for public health crises to create new compliance risks, particularly in the realm of product promotion.The growth 
in online and digital violations noted by Limbu et al. (2019) reflects the pharmaceutical industry's increasing use of digital 



 

 

platforms for marketing and communication. This trend presents new challenges for both companies and regulators in 
ensuring compliance across diverse and rapidly evolving digital channels. The FDA's efforts to provide guidance on social 
media use (FDA, 2014) indicate recognition of these challenges, but the continued prevalence of digital violations 
suggests that more comprehensive regulatory frameworks may be needed. 

The variations in warning letter trends across different sectors of the healthcare industry (pharmaceuticals, medical 
devices, biotechnology, etc.) highlight the need for tailored regulatory approaches. The increase in warning letters to 
biotechnology companies and contract manufacturing organizations in recent years, as noted by Rathore et al. (2022), 
suggests that these rapidly growing sectors may require additional regulatory attention and guidance. 

The persistent nature of many violations, despite increased regulatory scrutiny, suggests that achieving and 
maintaining compliance remains a significant challenge for many companies. This persistence may indicate a need for 
more fundamental changes in organizational culture and quality management approaches, rather than simply reactive 
compliance efforts. The increasing focus on systemic quality issues and data integrity underscores the importance of 
implementing comprehensive, proactive quality management systems that address both technical and cultural aspects of 
compliance. 
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