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Abstract

Background: Online drug information compendia (ODIC) are valuable tools that health care professionals (HCPs) and
consumers use to educate themselves on pharmaceutical products. Research suggests that these resources, although
informative and easily accessible, may contain misinformation, posing risk for product misuse and patient harm. Objective:
Evaluate drug summaries within ODIC for accuracy and completeness and identify product-specific misinformation.
Methods: Between August 2014 and January 2015, medical information (MI) specialists from |1 pharmaceutical/
biotechnology companies systematically evaluated 270 drug summaries within 5 commonly used ODIC for misinformation.
Using a standardized approach, errors were identified; classified as inaccurate, incomplete, or omitted; and categorized
per sections of the Full Prescribing Information (FPI). On review of each drug summary, content-correction requests were
proposed and supported by the respective product’s FPl. Results: Across the 270 drug summaries reviewed within the
5 compendia, the median of the total number of errors identified was 782, with the greatest number of errors occurring
in the categories of Dosage and Administration, Patient Education, and Warnings and Precautions. The majority of errors
were classified as incomplete, followed by inaccurate and omitted. Conclusion: This analysis demonstrates that ODIC
may contain misinformation. HCPs and consumers should be aware of the potential for misinformation and consider
more than | drug information resource, including the FPl and Medication Guide as well as pharmaceutical/biotechnology
companies’ M| departments, to obtain unbiased, accurate, and complete product-specific drug information to help support
the safe and effective use of prescription drug products.
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7 commonly used ODIC, significant variations in the scope
and completeness of the information provided were noted.’

Introduction

Health care professionals (HCPs) and consumers often rely
on a variety of drug information (DI) resources, including
those available online, because they are user-friendly and
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presumed to be accurate, complete, and current. -3 However,
studies surveying consumer-focused online DI compendia
(ODIC) have shown varying quality in the accuracy of
information provided.*® Additionally, inaccuracies, out-
dated and/or incomplete information, and errors of omis-
sion have been identified in DI resources used primarily by
HCPs."”" Commonly used resources were evaluated to
identify inaccurate information about a pharmaceutical
company’s products and revealed errors (omissions) in 32
of the 37 references reviewed.' In another study evaluating
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Furthermore, 5 top DI resources were assessed for pharma-
cogenetic information that was required by the Food and
Drug Administration (FDA) to be included in the certain
products’ Full Prescribing Information (FPI). On average,
pharmacogenetic biomarker information was available for
81.5% of the 65 FDA-listed drugs in 2011, highlighting a
notable gap in information.®

In practice, the choice of a DI compendium may be
influenced by various factors, such as HCP familiarity or
accessibility of subscription-based versus freely available
databases. Multiple studies have noted better performance,
in terms of completeness and accuracy, with subscription-
based as compared with freely available DI compendia.””
Considering that recent surveys of HCPs (eg, medical resi-
dents, physicians, pharmacists) have suggested increased
use of a smartphone or mobile device to access product
information, the platform in which DI compendia are avail-
able may influence use.'>"* In regard to consumers, patients
and caregivers seem to rely on free, internet-based ODIC to
access information."

HCPs and consumers should be aware that DI resources
may contain erroneous information, posing the risk of prod-
uct misuse and patient safety concerns."*'! The purpose of
this study was to evaluate the accuracy and completeness of
drug summaries in selected, commonly used ODIC com-
pared with FDA-approved FPIs across a wide spectrum of
prescription drug products.

Methods

Pharmaceutical/biotechnology companies involved with a
medical information (MI) consortium and/or postdoctoral
MI fellowship programs were contacted to participate in the
Collaborative Compendia Review Project (CCRP). Purdue
Pharma LP served as the lead based on prior compendia
review experience and interest in assessing trends across
multiple therapeutic areas and evaluating a diverse portfolio
of prescription products. Between August 2014 and January
2015, a standardized process in accordance with the FDA’s
“Guidance for industry. Internet/Social media platforms:
correcting independent third-party misinformation about
prescription drug and medical devices”'® and consistent
with previously published work on this topic'” was utilized
to review select third-party (ie, ODIC) drug summaries in
order to inform such third parties of identified misinforma-
tion specific to participating companies’ products.

ODIC were selected based on surveys of top DI sources
utilized by HCPs and a cross-sectional study evaluating the
top DI websites/sources.”'**° For this study, a compendium
was defined as follows: a comprehensive listing of FDA-
approved drugs and biologicals or a specific subset of drugs
and biologicals and may include a summary of the pharma-
cological characteristics of each drug or biological; it also
includes information on dosage as well as recommended or

endorsed uses in specific diseases.”’ Five ODIC were
included: Medscape Reference,” Lexicomp Online: Lexi-
Drugs,” Epocrates Online,”* Drugs.com, and RxList.*
For those ODIC having an online version and a smart device
application, the online version was reviewed because the
content is generally more comprehensive.

A fellow/specialist, who is a pharmacist with MI exper-
tise, within each company’s MI department was identified
to participate in compendia review (reviewer) with preceptor/
manager oversight (peer reviewer). Participants were asked to
select up to 5 of their company’s prescription products, one of
which was required to be later in its life cycle or a nonpro-
moted product. Only products with drug summaries available
within the selected ODIC, either represented as brand name or
drug substance (ie, active ingredient), were considered for
review. The objectives of the CCRP were to identify misinfor-
mation within drug summaries and to propose truthful, evi-
dence-based content correction requests to ODIC.

Drug Summary Review

The reviewer compared on-label content (ie, content consis-
tent with the FPI) in ODIC drug summaries with the respec-
tive products’ FPIs, including Instructions for Use (IFU)
and Medication Guide, as appropriate. Drug summaries in
HCP-ODIC (ie, Medscape Reference, Lexi-Drug, and
Epocrates) were reviewed in their entirety. For consumer-
ODIC (ie, Drugs.com and RxList), only patient education
content within drug summaries was reviewed (eg, user
reviews of products and verbatim FPI information provided
for HCPs were not reviewed). Reviewers maintained a con-
sistent level of detail and specificity while recognizing the
intended audience (HCPs vs consumers). Additionally, drug
summary reviews focused on safety information (eg, boxed
warnings, dosage and administration, contraindications).
However, misinformation that may have an impact on treat-
ment decisions was also evaluated, whereas review of off-
label content was deemed outside the scope of this project.
For drug summaries based on active ingredient, only con-
tent specific to the products selected for inclusion in the
CCRP was evaluated. Reviewers acknowledged that drug
summaries are written per each compendium’s editorial
style and are not intended to be identical to FPIs, IFUs, and
Medication Guides.

Identification and Classification of
Misinformation

The Content-Correction Requests table'” was the tool used
to ensure efficiency and consistency among participating
companies. The table, developed by Purdue Pharma LP, is a
standardized table designed to capture: (1) misinformation
(errors) within drug summaries, (2) proposed corrections,
and (3) supporting evidence from product FPIs, IFUs, and/
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or Medication Guides. Content-correction requests were to
be specific, unambiguous, nonpromotional, and consistent
with FPIs, IFUs, and/or Medication Guides.

Identified errors were also classified as one of the
following'":

e Inaccurate: information within the drug summary
was inconsistent with the FPI, IFU, and/or Medication
Guide.

e Incomplete: some but not all relevant information
from the FPI, IFU, and/or Medication Guide was
provided in the drug summary.

e Omitted: information from a section of the FPI, IFU,
and/or Medication Guide was missing in its entirety
in the drug summary.

The reviewer completed drug summary review and popu-
lated the Content-Correction Requests table within a 2-week
timeframe. The table was then provided to the peer reviewer
for review and approval; simultaneously, the drug summary
review for the next compendium was initiated. The peer
reviewer was required to complete review of the table
within 1 week. On completion of the peer review, the
reviewer reconciled changes within a week. Reconciliation
disagreements on proposed content-correction requests
were resolved by consensus between the reviewer and peer
reviewer. If agreement could not be obtained, disagree-
ments were escalated to the lead investigator at Purdue
Pharma LP for consultation. The total duration of drug sum-
mary review, peer review, and reconciliation was ~1 month
per compendium. A strict timeline of 1 month was used
because ODIC may update drug summaries at any time.
Completed tables were submitted to the lead investigator
for data collection. However, content-correction requests
were submitted to the respective ODIC editors according to
each MI department’s practice.

Categorization of Misinformation

Once the Content-Correction Requests table for each com-
pendium was finalized, it was retrospectively evaluated by
the reviewer to categorize identified misinformation. Errors
were categorized according to the relevant section of the
FPI (eg, boxed warning, indications and use) or as patient
education if identified in the patient education section of the
drug summary. Errors that could not be categorized based
on a section of the FPI or as related to patient education
were placed in the general category, “other.” After categori-
zation, errors were totaled by the reviewer.

Data Analysis

Analyses included: (1) evaluation of errors within the 5
ODIC, (2) evaluation of errors within the 3 HCP-ODIC, and

(3) evaluation of errors within the 2 consumer-ODIC. For
each of these analyses, the errors were also summed per
category and classification. In an effort to avoid the influ-
ence of outliers and skewing of the data, the median value
(ie, the middle value in the data set) was identified as an
appropriate representation of the data for each analysis. The
minimum and maximum values were also provided for each
analysis.

Results

Overall

Of the 21 companies invited to join the CCRP, 11 (52%)
agreed to participate. Drug summaries for 54 products in 3
HCP-ODIC and 2 consumer-ODIC were assessed, resulting
in review of 270 drug summaries. The products included
constitute a diverse portfolio of therapies used in the man-
agement of various disease states: cancer, n = 12; diabetes,
n = 7; infectious disease, n = 6; nervous system/psychiatric,
n=5; pain, n = 5; autoimmune, n = 4; cardiovascular, n = 3;
endocrine, n = 3; hematological, n = 3; gastrointestinal,
n = 2; musculoskeletal, n = 1; ocular, n = 1; respiratory, n =
1; urogenital, n = 1. Of the selected products, 46% (n = 25)
are boxed warning products, 28% (n = 15) are listed in the
Medscape’s Top 100 Most Prescribed, Top Selling Drugs
list,”” and 19% (n = 10) are products that are later in their life
cycle/nonpromoted. Furthermore, 22 products are required
to have Medication Guides, 15 have patient package inserts,
and 12 have IFUs. Additionally, 11 products are subject to a
risk evaluation and mitigation strategy (REMS).?

Across the 270 drug summaries in the 5 ODIC reviewed,
the median of the total number of errors identified was 782
(range, n = 444-1094). As shown in Figure 1, the categories
with the greatest total (median) number of errors were the fol-
lowing: dosage and administration (n = 149), patient educa-
tion (n = 137), and warnings and precautions (n = 123).
Content related to clinical studies, abuse and dependence, and
limitations of use had the least (median) number of errors.

Classifications of errors as identified across the 5 ODIC
are shown in Figure 2. Errors classified as incomplete were
most frequently related to the following categories: dosage
and administration, warnings and precautions, and patient
education. Most inaccuracies were related to dosage and
administration, drug interactions, and clinical pharmacol-
ogy information within drug summaries. The greatest fre-
quency of errors classified as omitted was in the categories
of dosage and administration, warnings and precautions,
and patient education.

HCP-Focused Compendia

Across the 162 drug summaries reviewed within the 3 HCP-
ODIC, the median of the total number of errors identified
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Figure |. Analysis of total errors® identified across 270 drug summaries within all compendia.
*The median most appropriately represents the number of errors because this value avoids the influence of outliers.

53%

= Omitted
n (median) = 152
[range, n = 75-299]

M [naccurate
n (median) = 177
[range, n = 108-398]

Incomplete
n (median) =378
[range, n = 192-456]

Figure 2. Classification of errors® across 270 drug summaries
within all compendia.

*The median most appropriately represents the number of errors
because this value avoids the influence of outliers.

was 899 (range, n = 782-1094); however, when comparing
the number of errors per compendium across the 11 partici-
pating companies, the median number of errors was 71. The
3 categories with the greatest (median) number of errors
were warnings and precautions, dosage and administration,
and patient education (Figure 3). Categories with the least

(median) number of errors identified were the same as those
having the least number among all 5 ODIC (clinical studies,
abuse and dependence, and limitations of use).

The proportion of errors classified as inaccurate was
similar in HCP-ODIC (24%) as compared to across all 5
ODIC (25%). For errors classified as incomplete or omit-
ted, 46% and 30%, respectively, were observed for HCP-
ODIC compared with 53% and 22%, respectively, across all
5 ODIC.

Select examples of HCP-ODIC errors include the
following:

e Inaccurate: Dosing information for product A was
incorrect for pediatric patients with type 1 diabetes
mellitus (dosage and administration, 1 error).

e Incomplete: Boxed warning information for product
B was incomplete because the warning regarding
addiction, abuse, and misuse was not provided
(boxed warning, 1 error).

e Omitted: Warnings regarding product C and the risk
of new-onset or worsening heart failure, pulmonary
toxicity, and renal impairment and failure were miss-
ing (warnings and precautions, 3 errors).

In a separate analysis of errors identified in patient educa-
tion within HCP-ODIC (median errors, n = 142; range,
n=137-172), the dosage and administration, general patient
education, and warnings and precautions categories con-
tained the greatest (median) number of errors (n = 34,
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n =34, and n = 25, respectively), whereas information spe-
cific to abuse and dependence contained the least (median)
number of errors (n = 0). Furthermore, of the 142 errors
(median) identified, a median number of 25 errors (17%)
were classified as inaccurate, 62 (44%) as incomplete, and
55 (39%) as omitted. The patient education category dem-
onstrated a shift toward more errors classified as omitted
and fewer errors classified as inaccurate compared with all
other categories. Median rates for errors identified as
incomplete were comparable between patient education—
specific content and the overall drug summary.

Consumer-Focused Compendia

Among the 108 drug summaries reviewed within the 2 con-
sumer-ODIC, the median of the total number of errors iden-
tified was 456 (range, n = 444-467); however, when
comparing the number of errors per compendium across the
11 participating companies, the median number of errors
was 24. The greatest (median) number of errors (Figure 4)
were identified in the dosage and administration category (n
=121), followed by general patient education (n = 73). The
categories with the least (median) number of errors included
the following: clinical studies (n = 0), limitations of use (n
= 1), and abuse and dependence (n = 1).

The proportion of errors classified as incomplete in con-
sumer-ODIC (51%) was comparable to that across all 5
ODIC (53%). Of the remaining errors, 31% were classified
as inaccurate and 18% as omitted.

Select examples of consumer-ODIC errors include the
following:

e Inaccurate: Information related to product D passing
into breast milk and “rarely hav[ing] undesirable
effects on the nursing infant” is inaccurate as “rarely”
minimizes the risk of neonatal opioid withdrawal
syndrome, which is described in the Medication
Guide (use in specific populations, 1 error).

e Incomplete: Symptoms of overdose for product E
were not all provided per Medication Guide (over-
dosage, 1 error).

e Omitted: The warning that product F may cause diz-
ziness and somnolence and impair the ability to drive
or operate machinery as described in the Medication
Guide was missing (warnings and precautions, 1
error).

HCP-Focused Compendia Versus Consumer-
Focused Compendia

Each CCRP company identified a median of 24 errors per
consumer-focused compendium compared with a median of
71 errors per HCP-focused compendium. Whereas the cat-
egories with the greatest (median) number of identified
errors within drug summaries for the both the HCP- and
consumer-ODIC were the same (warnings and precautions,
dosage and administration, patient education, and drug
interactions), the warnings and precautions category had the
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greatest frequency of errors for HCP-ODIC and the fourth
greatest frequency of errors for consumer-ODIC (median
number of errors, n =206 and n = 52, respectively).

For HCP- and consumer-ODIC, the majority of errors
identified were classified as incomplete (46% and 51%,
respectively). When looking at variations in errors identi-
fied, HCP-ODIC had a higher proportion of errors classi-
fied as omitted than inaccurate, whereas consumer-ODIC
had more errors classified as inaccurate than omitted.

Discussion

Undoubtedly, DI compendia are faced with the difficult task
of maintaining current information for a number of prod-
ucts. Although valuable resources to both HCPs and con-
sumers that often aid in clinical decisions, ODIC may
contain misinformation, presenting a concern for patient
safety.

In this study, 11 MI departments reviewed on-label con-
tent contained in 270 drug summaries within 5 ODIC.
Although not validated,'” a standardized approach was uti-
lized to identify misinformation and propose nonpromo-
tional and accurate content-correction requests supported
by product FPIs. Products included in compendia review
were in all stages of the postmarketing life cycle, including
newly approved products as well as established products.
The selected products covered a variety of therapeutic areas
and had varying levels of risk, with nearly half being boxed

warning products, constituting a diverse sample of drug
summaries. However, this sampling is small in comparison
to the number of drug summaries maintained by ODIC,
highlighting the necessity of reviewing and updating drug
summaries to help ensure availability of complete and cur-
rent information.

Potential limitations should be considered when inter-
preting the study results. No analytical software or technol-
ogy was used to compare the product FPI with the respective
drug summary. Despite the protocol in place to ensure sys-
tematic review when evaluating drug summaries for misin-
formation, drug summary reviews were subject to human
error and variability when identifying errors and classifying
types of misinformation (ie, inaccurate, omitted, and incom-
plete). In addition, the approach in identifying misinforma-
tion included a particular focus on safety-related
information, which may have resulted in more errors in
safety-related categories. Other categories may have yielded
fewer errors because product FPIs may not contain content
in specific sections, whereas a larger number of errors may
have been identified in certain sections because of greater
detail and depth of drug summary content. Furthermore, the
number of errors identified in the drug summaries within
each compendium ranged greatly because of the variety of
selected products (and thereby, the variety of detail and
complexity in drug summaries). As such, to avoid influence
of outliers and skewing of the data, the median (ie, the mid-
dle value within the data set) was chosen to represent the
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number of errors per analysis rather than the mean (ie, the
average of the data set).

However, in an effort to address these potential limita-
tions, a standard template was created, reviewed, and distrib-
uted to ensure consistency among reviewers. Furthermore, to
reduce bias and variability, each drug product was reviewed
across all 5 ODIC by the same reviewer. Reviews were con-
ducted within a set timeline to ensure that all ODIC were
evaluated during the same time period. In addition, all con-
tent-correction requests were consistently reviewed and
approved by the same peer reviewer. Additionally, all
instances of difficulty in classifying errors were escalated to
the lead investigator at Purdue Pharma LP for consultation.

The ODIC included in this study have inherent differ-
ences as well. HCP-ODIC drug summaries were more clini-
cal and comprehensive, whereas consumer- ODIC contained
information written in plain language for easier comprehen-
sion. Although the intent of this study was not to compare
one compendium with another, it should not be surprising
that HCP-ODIC contained a greater number of errors com-
pared with consumer-ODIC because of the detailed and in-
depth nature of HCP-focused drug summaries.

To our knowledge, the CCRP is the largest study of its
kind based on the number of drug summaries evaluated and
number of companies involved. Given the misinformation
identified in this study, it is essential for HCPs and consum-
ers to utilize more than 1 DI resource. Apart from ODIC,
useful DI resources may include: (1) the National Library of
Medicine’s DailyMed,” (2) Drugs@FDA,* and (3) MI
departments within pharmaceutical companies.

Conclusion

As ODIC use expands, it is crucial to have current, accurate,
and complete information. Although valuable and presumed
to be correct and complete, they may contain misinforma-
tion, potentially jeopardizing patient safety. As such, to help
support treatment decisions, HCPs and consumers should
utilize multiple DI resources, one of which may include
pharmaceutical companies’ MI departments, consisting of
specially trained HCPs, who are readily available to provide
evidence-based and balanced product-specific information
in response to unsolicited requests.
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