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Drug Facts(continued)
Sore throat warning: if sore throat is sever, lasts for more than 
2 days, is accompanied or followed by fever, headache, rash, 
nausea, or vomiting, consult a doctor promptly.
Do not use
 With any other drug containing acetaminophen 

(prescription or nonprescription). If you are not sure 
whether a drug contains acetaminophen, ask a doctor or 
pharmacist.
 If you are now taking a prescription monoamine oxidase 

inhibit or (MAOI) (certain drugs for depression, psychiatric, 
or emotional conditions, or Parkinson’s disease), or for 2 
weeks after stopping the MAOI drug…
 If you have ever had an allergic reaction to this product or 

any of its ingredients.
…
Ask a doctor or pharmacist before use if you are taking 
sedatives or tranquilizers       taking the blood thinning drug 
warfarin.
…
Stop use and ask a doctor if 
 Pin or cough gets worse or lasts more than 7 days
 Fever gets worse or lasts more than 3 days
 Redness or swelling is present
 New symptoms occur
 Cough comes back or occurs with rash or headache that 

lasts. These could be signs of a serious condition.

Warnings
 For external use only.
 Do not use on damaged or broken skin.
 When using this product, keep out of eyes. Rinse with 

water to remove.
 Stop use and ask a doctor if rash occurs.
 Keep out of reach of children. If product is swallowed, get 

medical help or contact a poison control center right 
away.

Warnings
Liver warning: This product contains acetaminophen. Severe 
Liver damage may occur if you take
 More than 4,000 mg of acetaminophen in 24 hours
 With other drugs containing acetaminophen
 3 or more alcoholic drinks every day while using this 

product
Allergy alert: Acetaminophen may cause severe skin reactions.
Symptoms may include:      skin reddening        blisters       rash 
If a skin reaction occurs, stop use and seek medical help right 
away 
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INTRODUCTION

The use of dietary supplements (including vitamin, minerals, fiber acids, etc.), a kind of over-
the-counter (OTC) drugs, by U.S. adults is significantly increasing nowadays [1]. However, 
the supplements can cause side effects and interactions with conventional prescriptions.
The DailyMed [2] provides OTC drug labels containing black box warnings. The information 
embedded in narrative is not directly searchable, thus preventing its wide use by clinical 
decision support system and consumers.

The objective of this research is to develop an automatic program to categorize (e.g., 
interactions, side effects) warning statements from drug labels. After developing the patterns to 
extract safety information, we can categorize warning statements with precision of 0.948 and 
recall of 0.918.

[1] Park, Madison. "Half of Americans use supplements". CNN. Retrieved 3 October 2013. 
[2] DailyMed. Available athttps://dailymed.nlm.nih.gov/dailymed/

A system to automatically categorize warning statements in OTC drugs was developed and 
evaluated by comparing with human annotated reference standard, with precision of 0.948 and 
recall of 0.918 (macro average). 
Limitations:     Only one annotate build reference standard      Evaluation sample size is small 
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DATA: 
• 35,000 OTC structured product labels 

were downloaded from DailyMed

Methods: (Fig. 1)
• Only warning sections (10,000 OTC 

drugs) were extracted
• Training data set (4,000) and testing data 

set (80)
• Patterns were summarized through 

iterate review to classify the categories 
of statements

• Category: Contents, Interaction, Side 
Effects, Allergy, Storage, Applicable 
objects

Evaluation : (Fig. 1)
• Annotations: 80 warnings were 

randomly selected and annotated to 
classify the statements/sentences used 
for evaluation

• precision and recall were used to 
evaluate the performance of the program 

Figure 1. Overview of workflow
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Patterns

1. May occur if you take* + acetaminophen + 
alcoholic drinks

2. If you are, taking*
3. Any other product containing*
4. If you are, now taking*
5. If you are using any*
6. May interact with*

1. Severe or persistent sore throat or sore 
throat accompanied by*

2. Stomach bleeding
3. Is accompanied or followed by*
4. *may be a sign of a serious condition
5. More than the recommended dose*
6. Liver damage

1. Keep away from*
2. Keep out of*
3. Do not use over*
4. Do not apply over*
5. Avoid*
6. Do not use near*

1. * use only
2. This product has been shown*

Allergy
1. *may cause a severe allergic reaction
2. Allergic to*
3. Allergicreaction from*
4. Sensitive to*
5. Or to an*
6. Allergic reaction to*
7. Allergic reaction from*
8. Symptoms may include*

1. This product contains*
2. These products contain*

Categories Evaluation

Precision: 0.93
Recall: 1.00

Precision: 1.00
Recall: 0.72

Precision: 1.00
Recall: 0.84

Precision: 0.85
Recall: 1.00

Precision: 1.00
Recall: 1.00

Precision: 0.92
Recall: 0.95 Macro Average

Precision: 0.948
Recall: 0.918

Total Evaluation

Micro Average
Precision: 0.973

Recall: 0.823

Annotations:
* means omitted texts 

needed to be extracted.
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Figure 2. Example of warning statements categorization 
Download OTC drug labels from 

DailyMed

Extract warning section from 
each drug label

Define the specific categories for 
warning information

Manually find specific 
patterns that can 

distinguish these categories

Implement these patterns 
in Python to distinguish 
different categories in 

warning section

Manually categorize 
warning statements

Error analysis

CONCLUSION
Threshold:

Precision>= 80%
Recall >= 80%

Test data set
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