
Case Study

Text Mining At AstraZeneca: Comparing 
Real World Evidence To Clinical Trial Events
AstraZeneca set out to test the hypothesis that adverse reaction information from patients could effectively 
supplement information from clinical trials, to give scientists and clinicians a more accurate, well-rounded 
description of safety data for particular treatments. The IQVIA NLP text mining solution played a key role in rapidly 
assembling comparable data sets.

Situation                                             
One burgeoning category of real world evidence (RWE) 
is patient-generated health data (PGHD). The Biomedical 
Informatics group at AstraZeneca (AZ) wanted to 
explore whether PGHD RWE about adverse reactions 
(ARs) could be of value in complementing or augmenting 
the information on ARs reported during clinical trials to 
the FDA and listed on drug labels. A potential positive 
outcome could be that the RWE would offer physicians 
a more accurate and well-rounded picture of the safety 
data for a particular treatment, rather than relying on 
the drug label data alone. In addition, reliable data on 
drug side effects is useful to feed back into the drug 
discovery pipeline, to improve future compound design.

Two data sets were selected as the basis for the study: 

1. Biopharma companies submit drug label 
information, including reported ARs from clinical 

trials, to the FDA, and the data is contained in 
the online DailyMed repository maintained by 
the National Library of Medicine. The FDA offers 
guidance only on how the data is to be submitted, 
so the label data content and formats are highly 
variable, with some data presented in text and 
others embedded in tables, with multiple flavors 
of drug names (brand names, generic names, etc.) 
and synonyms for side effects. This complicates 
searching, analysis and comparison. 

2. For PGHD, AZ selected the PatientsLikeMe system, 
which has over 43 million RWE disease-related data 
points covering over 2,800 conditions reported 
by 600,000 members. The system contains 
information on symptoms, treatments, medical 
history and side effects, and the data is reasonably 
well structured. 

QUICK FACTS

Situation: Adverse reactions that are observed in clinical trials are listed on drug labels. Once drugs 
are marketed, patients themselves also report adverse reactions, and AstraZeneca wanted to explore 
whether this real world evidence could be used to augment the drug label data.

Solution: The study focused on the adverse reaction “nausea.” The IQVIA NLP platform extracted the 
terms related to this concept from the highly variable drug label information in the online DailyMed 
repository, and created a well-structured data set that was amenable to comparison with the patient-
generated health data in the PatientsLikeMe system.

Success: Analysis of the well-organized data on the adverse reaction “nausea” in around 200 
medications showed quantifiable and consistent differences between the reporting rates on drug 
labels and those self-reported in PatientsLikeMe. 



In order to work with tractable and manageable 
data sets, AZ decided to focus on “nausea” as the 
AR of interest. They selected nausea because it is 
a commonly reported side effect in many illnesses 
and diseases, and it is associated with a large 
number of drugs, so there is a wealth of documented 
information—albeit in a variety of formats. It is also 
often a debilitating side effect, so any steps to avoid 
or reduce its occurrence would be of value to patients. 
The selection criteria for inclusion in the study were 
drugs in DailyMed that listed nausea as a possible 
AR, and, of these, any drug with at least 50 member 
reports of nausea as a side effect in PatientsLikeMe. 
This resulted in a set of just over 200 drugs for further 
evaluation and comparison of the AR data in DailyMed 
and PatientsLikeMe.

Solution                                               
Comparing and analyzing the AR data in the two 
systems in an efficient and timely way is only possible 
if the data is in a clean, consistent, well-structured 
format. As noted above, the DailyMed data is highly 
variable in structure and format, with data in text and 
tables, and with all the issues of multiple drug names, 
and multiple synonyms and phrases for nausea.

AZ opted to use the IQVIA NLP platform to extract 
the relevant AR information from the DailyMed 
unstructured repository into a structured and 
analytics-friendly format. The platform’s powerful 
NLP-based text mining tool identifies facts and 
relationships in source documents and data 
repositories, and transforms them into a structured 
format that is then ideal for rapid review and analysis.

The NLP platform is ideally suited to deal with the 
variety and variability found in much drug-related text 
and data, such as:

• one drug may have many names (e.g. methotrexate 
is listed with five different names and is listed in 46 
different drug labels);

• one concept may be expressed in many different 
ways (e.g. nausea, vomiting, emesis, getting sick);

• dosing regimens may have multiple grammars (e.g. 
t.i.d., three times per day, every eight hours); and

• the same word may have different meanings, 
depending on the context (e.g. “opacity seen on left 
lung” vs. “patient left the hospital”).

NLP platform queries were set up to search the drug 
label information in DailyMed for the occurrence of 
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nausea as an AR, and then to extract and format the 
required information and useful related data. This 
included processing text and data embedded in tables, 
and probing specific locations in a drug label listing.

Using the NLP platform overcame the majority of the 
problems mentioned above (multiple drug names, 
imprecise terminology). Other relevant data, such 
as AR frequency/severity, disease indication, dose 
and population terms were captured. The flexibility 
of the platform enables queries to be designed to 
ensure a balance, and for this work AZ focused the 
NLP platform to ensure high recall, but with lower 
precision to accommodate the heterogeneous data 
source. AZ staff added a manual validation step to 
resolve any resulting ambiguities.

This combination of NLP platform processing and 
manual validation generated a rich, robust and 
analytics-friendly data set from the variable drug 
label information in DailyMed that was then readily 
amenable for exploration, comparison and deeper 
analysis with the structured RWE data set extracted 
from PatientsLikeMe.

Success                                                 
Comparison and analysis of the two data sets is 
ongoing, with a joint AZ–PatientsLikeMe publication 
pending. Initial findings show that there are 

quantifiable and consistent differences in the side-
effect reporting rates for the AR nausea found in 
the drug label information from controlled clinical 
trials in DailyMed, and the self-reported patient RWE 
in PatientsLikeMe. There was a low but significant 
positive correlation between the nausea rates 
in PatientsLikeMe and DailyMed. However, the 
median reporting ratio showed that for half of all 
the observed drugs, the PatientsLikeMe nausea 
rate was at or below 38% of the DailyMed nausea 
rate. Thus, generally, self-reported rates of nausea 
(PatientsLikeMe) were lower than those reported by 
the clinical trial data. 

While some of this discrepancy may be due to different 
dosing regimens or indications, this study suggests 
that at least for the AR nausea, drug product labels 
may not be able to comprehensively describe the RWE 
patient experience alone.

This exploration was made possible by the availability 
of a well-curated and consistently formatted data set 
created using the IQVIA NLP platform. The platform 
is a powerful data transformation tool that converts 
unstructured text in documents into structured 
facts, enabling further review, statistical analysis and 
visualization. This case study demonstrates the value 
of the NLP platform to transform real world data into 
actionable RWE.
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