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Abstract Results and Discussion 
Background: The OVERDOSAGE section of prescription drug labels
require analysis for outdated information that may be inaccurate or
misleading. Prescription drug labels containing the same active ingredient 
in the same formulation should be identical. Natural language processing
(NLP) text-mining can be used to efficiently query labeling to identify 
differences. Purpose: Perform a comparison of results extracted through 
text-mining, using Linguamatics and FDALabel, to search DailyMed for 
targeted information in the OVERDOSAGE section of tramadol drug 
labeling. Identify differences among labeling versions. Methodology: The
OVERDOSAGE sections of tramadol drug labeling was extracted using a
custom query in Linguamatics, an NLP text-mining tool. Using the unique 
ingredient identifier (UNII) code, the query was able to identify drugs with 
the same active ingredient. The results were then compared to a search of
the OVERDOSAGE sections of tramadol drug labeling performed on 
FDALabel. Labeling was then manually analyzed for differences. Results: 
The query in Linguamatics, retrieved 237 drug labeling, under 30 drug 
application numbers; seven (23%) drugs are New Drug Application(s) 
(NDA); 23 (77%) are generic drugs approved under an Abbreviated New 
Drug Application(s) (ANDA). Results retrieved using the FDALabel 
platform are identical. Depending on the link re-packagers use for labeling, 
a single drug application number may appear multiple times with different 
labeling versions (ex. ANDA201384), others may appear with the same 
labeling (ex. ANDA200503). Four different versions of the OVERDOSAGE 
section were identified for tramadol NDAs. Clinical manifestations were
similar across versions. However, two (50%) versions did not mention
seizures, one (25%) did not mention QT prolongation, and only three (75%) 
discussed increased risk of fatal overdose with co-ingestants. Management 
was also similar. However, one (25%) version mentioned the use of 
nalmefene, three (75%) discussed monitoring patients for spontaneous
respiration, potential need of additional administration of antagonist, and 
management of opioid dependent individuals. Conclusions: Linguamatics 
and FDALabel natural language processing text-mining efficiently extracted 
identical information of the OVERDOSAGE sections of tramadol drug 
labeling. Depending on the product selected, a search on DailyMed may not 
provide the most up to date labeling. This is due to re-packagers not linking 
the most recent labeling version. 

Introduction 
• In the United States, drug overdose continues to be a leading cause of

injury related deaths, with an increase of 31% in 2020, compared to the
year prior. 1, 2 

• FDA regulations requires that CDER updates outdated information in the
OVERDOSAGE section. 3 Prescription drug labeling that contain the same 
active ingredient in the same formulation should be identical.

• Linguamatics and FDALabels are two Natural Language Processing 
(NLP) text mining platforms that can be used to query labeling in 
DailyMed. Manual analysis identifies the similarities and differences. 

Disclaimer: This poster reflects the views of the authors and should not be 
construed to represent the FDA’s views or policies. 
Acknowledment: This project was supported in part by an appointment to the Research Fellowship Program Figure 2. Linguamatics Query Used to Extract Wording in the
at US Food and Drug Administration (FDA), administered by the Oak Ridge Institute for Science and Education 
through an interagency agreement between the U.S. Department of Energy and FDA OVERDOSAGE Section for Labeling with Active Ingredient tramadol. 

Figure 1. Rate of drug overdose deaths involving opioids, by type of opioid: 
United States, 2001–2021 

Materials and Methods 
• A custom query in Linguamatics, a machine learning based NLP text-

mining platform, was used to extract the OVERDOSAGE section of
tramadol drug labeling in the National Institutes of Health’s (NIH)
DailyMed labeling database (Fig. 2). 

• Using the active ingredient’s Unique Identifier (UNII) for the drug class, 
the query was able to extract all the labeling in the drug class, on 
December 1st 2022. 

• The language of the labeling are then manually analyzed for their 
differences. 

• FDALabel was used to extract the OVERDOSAGE section of tramadol.
• Results from FDALabel were then compared to results retrieved through 

Linguamatics. 

• The query retrieved 237 labels on both the Linguamatics and FDALabel 
platforms under 30 drug application numbers; seven (23%) drugs are 
New Drug Application(s) (NDA); 23 (77%) are generic drugs approved 
under an Abbreviated New Drug Application(s) (ANDA) (Fig. 3). 

• Among Tramadol NDAs four versions of the OVERDOSAGE section 
were identified. 
1. Clinical manifestations were similar across versions. However, two

(50%) did not mention seizures, one (25%) did not mention QT 
prolongation, and only three (75%) discussed increased risk of fatal
overdose with co-ingestants.

2. Management was also similar. However, one (25%) version 
mentioned the use of nalmefene, three (75%) discussed monitoring
patients for spontaneous respiration, potential need of additional
administration of antagonist, and management of opioid dependent 
individuals.

• Preliminary analysis suggests that some re-packagers may not be 
referencing the latest labeling versions.5

• Depending on the link re-packagers use for labeling, a single drug 
application number may appear multiple times with different labeling 
versions (ex. ANDA201384), others may appear with the same labeling 
(ex. ANDA200503). 

• Results from Linguamatics and FDALabel were identical. 

Figure 3. Linguamatics Output – List of Labeling with Different Wording in 
the OVERDOSAGE Section of Active Ingredient X 

Table 1. Representative Example of the Similarities and Differences (Color-
coordinated) Between Two OVERDOSAGE Sections of Labeling for 
Amphetamine. 

Conclusion 
• Linguamatics and FDALabel NLP text-mining was able to efficiently 

extract identical content from the OVERDOSAGE section of tramadol
drug labeling for manual analysis.

• Manual review identified differences across tramadol labeling, which 
provided opportunities for harmonization. 

• Re-packagers may not always contain the most up to date label version. 
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