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Abstract Governmental agencies overseeing pharmaceutical products use a risk/benefit
approach to analyse data and make regulatory decisions. Comprehensive public
dissemination of the safety profile of pharmaceutical products is part of an overall
strategy for reducing risk associated with the use of any medical product. In the
US, reports of postmarketing surveillance of approved drugs are in the public
domain. Some, but not all, of the information in drug interaction studies is avail-
able to the public through the Freedom of Information Act (FOIA). However,
there are concerns over the misuse of these data for commercial or other gain.
The need to protect intellectual property and foster innovation in drug develop-
ment, and concerns of legal liability are often cited as reasons to limit full public
access to data from drug development studies. In contrast, intellectual freedom,
public safety, and a mandate for transparent decision-making processes by regu-
latory agencies are issues that support open access to these data. Ultimately,
concern for the public safety justifies open access to postmarketing surveillance
data, and to a lesser degree, data regarding drug interactions in marketed products,
and should outweigh the potential loss of competitive advantage by pharmaceu-
tical companies.
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Postmarketing reporting systems serve to iden-
tify rare and unexpected adverse drug events. Many
adverse drug reactions are related to the metabo-
lism of a medication, or interactions with metabolic
pathways when different medications are adminis-
tered concomitantly. Examination of adverse drug
reactions in marketed products often has resulted
in the elucidation of metabolic systems in humans.
The molecular characterisation of metabolic path-
ways has directly contributed to successful predic-
tions of the basis of drug metabolism, and to pre-
vention of significant interactions in patients. This
knowledge has been applied to the drug develop-
ment process, in which in vitro studies, in some

cases, can predict interactions for new drug enti-
ties. Thus, the identification of adverse events of-
ten has occurred by examination of postmarketing
surveillance data.

1. Studies of Drug Interactions

Recent efforts to predict drug interactions have
centred on the hepatic mono-oxygenase enzyme
system and the clinical relevance of individual iso-
enzymes in drug metabolism. In the early 1990s,
case reports of fatal torsade des pointes were in-
duced by accumulation of terfenadine, whose me-
tabolism was inhibited by coadministration of keto-
conazole or erythromycin.[1,2] These case reports



focused attention on the enormous clinical impli-
cations of the cytochrome P450 (CYP450) system
in mediating adverse drug reactions and drug inter-
actions. Subsequently, cisapride, astemizole, and mi-
befradil, all Food and Drug Administration (FDA)-
approved drugs, were discontinued from the market
in the US due to adverse, and potentially fatal,
CYP450 metabolic profiles.

These experiences during postmarketing sur-
veillance contributed to the reorganisation of the drug
development process, emphasising the need to
search for predictable adverse reactions in the pre-
approval stage of drug development. More recent-
ly, multidrug resistance transporter P-glycoproteins
have been increasingly recognised as sources of
drug interactions.[3] These advances permit prom-
ising compounds in the drug development pipeline
to be screened for adverse reactions in a 2-stage
process. First, drugs are examined for the their abil-
ity to inhibit metabolic enzymes in vitro using he-
patic microsomes, recombinant CYP450, and hu-
man hepatocytes in culture. Results from these in
vitro screens guide the design of clinical drug in-
teraction studies.

Previously, the interaction of a new agent with
existing medications was examined empirically,
based on the likelihood of its coadministration with
a standard battery of drugs with low therapeutic
indices (e.g. digoxin, warfarin).[4] More recently, a
more rational approach to the choice of agents to
be evaluated in drug interaction studies has become
prominent. This approach is codified by a recent
FDA guideline, which specifies a framework with-
in which to identify drugs that require evaluation
in clinical drug interaction studies.[5] It is recog-
nised that studies in vitro do not always predict
interactions in vivo. For example, drugs that induce
CYP450, undergo significant transport by P-glyco-
proteins, or are significantly protein bound may
have pharmacokinetic profiles that are substan-
tially different from those predicted,[6] highlight-
ing the need for human clinical studies.

While there is no mandated number of drug in-
teraction studies that must be performed prior to
approval of a new compound, regulatory agencies

such as the FDA or European Agency for the Eval-
uation of Medicinal Products (EMEA) require an
investigation of possible serious interactions. Al-
though pharmaceutical sponsors have some discre-
tion concerning which studies are performed, ulti-
mately, the number and type of studies required for
approval is determined in collaboration with na-
tional or international regulatory agencies.

2. Postmarketing Surveillance of
Adverse Drug Events

Evaluation of safety and adverse events contin-
ues after a medication has received market ap-
proval by regulatory agencies for therapeutic use.
The importance of postmarketing surveillance is
highlighted by the estimate that studies conducted
in phases I to III (pre-market) of drug development
may miss delayed-type toxic reactions with a fre-
quency of 1 in 1000.[7] However, many are challenges
associated with the collection of spontaneous ad-
verse drug reactions, including low capture rate rel-
ative to incidence, preponderance of reports on
newly-released medications, heterogeneity and
quality of physician[8] and patient-assessed[9] cau-
sality for events, and poor follow-up of reports. In
the US, spontaneous adverse drug event data is col-
lected by the MedWatch system. The Adverse Events
Reporting System (AERS) is a database of these
reports used by the Office of Postmarketing Drug
Risk Assessment (OPDRA) to identify serious ad-
verse drug reactions. In Europe, national agencies
conduct pharmacovigilance, in co-operation with
the EMEA. Standardised reports from Europe,[10]

the US and other part of the world are forwarded to
the World Health Organization (WHO) Collaborat-
ing Centre for International Drug Monitoring in
Uppsala, Sweden [now known as the Uppsala Mon-
itoring Centre (UMC)].[11]

These systems are not designed to be reposito-
ries for all drug reactions but rather, a place to re-
port unexpected and serious reactions.[12] There is
consensus that these reporting systems are effec-
tive in identifying rare and serious adverse events
not identified in pre-marketing studies, and thus can
serve as an early warning system for further inves-
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tigation. However, there have been calls for focus-
sed surveillance when there is a physiological basis
to suspect a specific adverse event or there is in-
conclusive evidence of a drug-associated adverse
event from pre-marketing evaluation.[13]

3. Freedom of Information Act and
Public Access

In the US, the results of all drug interaction
studies are provided to the FDA in the New Drug
Application (NDA). This document is required for
approval of new pharmaceuticals in the US and
must support the language on the product label
as proposed by the manufacturer. The product label
plays a critical role in communicating the risk/
benefit ratio of a pharmaceutical product to the
public. Consequently, the FDA invests substantial
effort in approving the specific wording of prod-
uct labels.

Public access to parts of the NDA is mandated
by the Freedom of Information Act (FOIA). Anal-
yses of NDA data and reports by FDA reviewers
are posted on the FDA website. Confidential and
proprietary information is removed from the NDA
review prior to placement in the public domain.
However, the lag between filing, approval, and post-
ing on the FDA website can be significant. Once the
contents of NDA reviews are made public, they can
be obtained from the FDA by visiting their reading
room in Rockville, Maryland, from postings on the
FDA website or in electronic format on CD ROM.

In the case of the US, the limiting factor in elec-
tronic retrieval is the format in which information
is offered to the requester. Data are not linked to a
search engine and access requires more than casual
expertise in computer information technology.
However, costs are not onerous and the availability
of information to those willing to invest the effort
to retrieve it fulfils the requirements of the FOIA.
Similarly, unprocessed AERS postmarketing sur-
veillance data are available in an electronic format
at a nominal cost. The challenges of searching the
available information in this format are akin to
those associated with retrieving electronic infor-
mation from NDAs. While data sets obtained

through FOIA requests for data compiled through
MedWatch reports are perhaps more complete
compared to NDA filing reviews, there are no as-
sociated analyses or interpretations such as those
available when perusing comments of the review-
ers of the application.

In several European countries, drug regulation
is excluded from freedom of information legi-
slation.[14] In 1998, the Cochrane Injury Group re-
quested safety data associated with albumin use
from the UK Medicines Control Agency. The re-
luctance of the Agency to provide the information
caused a call for increased freedom of information
in Europe.[15,16] The level of public and profes-
sional access to pharmacovigilance data in Europe
is heterogenous on a country-to-country basis.
However, this has been mitigated in part by the
compilation of Europe-wide surveillance data for
all centrally authorised products at a single site,[17]

the use of standardised dictionaries such as the
Medical Dictionary for Drug Regulatory Activities
(MedDRA), strict attention to privacy concerns of
member states, and use of unified electronic report-
ing.[18] Moreover, the UMC will make available
requests for numerical data to third parties. With
full access, this worldwide database has the poten-
tial to be a powerful resource in pharmacovigil-
ance and signal detection.

4. Risk Management

What are the goals of extensive pre-marketing
drug interaction studies and postmarketing surveil-
lance? It is clear the complete elimination of risk
is untenable. The goal of regulatory agencies world-
wide is congruent with that outlined by the FDA,
which is not the elimination of risk of a given med-
ical product, but rather the management of risk as-
sociated with use.[19] This process involves ele-
ments in both pre- (drug interaction studies) and
postmarketing (pharmacovigilance) processes.

The first step in the management of risk in the
life cycle of a pharmaceutical product is interaction
between a regulatory agency and a pharmaceutical
sponsor regarding requisite pre-clinical testing of
a compound. The previously mentioned emphasis
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on in vitro models of metabolism is an example of
such risk management. In the US, the next step is
Investigational New Drug (IND) approval. When
this has been granted and the drug moves into clin-
ical development, the next level of risk manage-
ment revolves around FDA guidance concerning
appropriate in vivo studies required to gain appro-
val. Approval of a compound for marketing based
upon the NDA is the ultimate in risk management:
does the anticipated benefit of the new compound
outweigh the actual or theoretical risks associated
with its use?

The product label is the primary mechanism by
which agencies regulate information disseminated
to medical practitioners and consumers. All known
drug interactions and data from postmarketing sur-
veillance are compiled in this document. Finally,
as mentioned previously, there is an ongoing as-
sessment of risk in the monitoring of postmarket-
ing events.

5. Dissemination of Information and the
Management of Risk

It is clear that drug interactions considered to be
significant are included on the product label. How-
ever, although all studies performed prior to drug
approval are available to the FDA as part of the
NDA filing, details of specific studies performed
in support of approval of a product may not be
listed on the product label and may not be available
to the general public. The significant results of
drug-drug interaction studies are generally clearly
reported on the product label. This may not be the
case with specific details of pre-clinical and clini-
cal trials, such as sample sizes and statistical vari-
ances, which can be valuable to competitors devel-
oping new drugs in the same class.[20]

The amount of information released to the pub-
lic from pre-approval drug studies is a balance be-
tween the public’s right to know and the manufac-
turer’s intellectual property interests. Consumer
advocacy groups have argued that dissemination of
safety information should always take precedence
over propriety interests.[21] Industry supporters
have argued that the cost of developing a successful

drug is approximately $US500 000 000, and con-
tinued innovation is dependent upon perceived re-
turn on investment of research capital.[22] Industry
will not deny the importance of disseminating in-
formation that has an impact on public safety. In
contrast to manufacturing and chemistry informa-
tion for new drugs, which are clearly protected as
intellectual property, the quantity of information
from drug interaction studies appropriate for re-
lease to the public remains open to debate.

Clearly, the recent explosion of pharmaceutical
innovation was facilitated, in part, by patent pro-
tection of intellectual property. However, while a
reasonable case can be made to protect details of
drug formulation and chemistry for marketed
drugs, it is less clear that information concerning
safety in general, and drug interactions specific-
ally, should be protected similarly.

6. Drug Interaction Studies and 
Public Access

What case can be made for withholding details
of drug interaction studies? The reluctance on the
part of the pharmaceutical industry to release such
results appears to be based on concerns regarding
competitive advantage and litigation. There is evi-
dence that studies performed during drug develop-
ment that demonstrate an adverse effect profile for
a compound are less likely to be published in the
scientific literature than those which demonstrate
a favourable profile.[23] Practitioners of medicine
are denied critically important clinical information
for guidance in utilisation of a marketed drug when
unpublished data are not included on the product
label or the NDA review. On the other hand, a com-
petitor may focus their marketing effort on data
that reveal significant drug interactions and which
are obtained from the public domain; a manufac-
turer’s own data might be used in a negative man-
ner by the competition.

In the US, the FDA is not in the business of
promoting products of one manufacturer over
those of another. Rather, the FDA has a mandate to
promote the proper use of medications. Dissemina-
tion of information concerning drug interactions is
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a critical part of mitigating risk, not only for the
healthcare provider and consumer, but also for the
pharmaceutical scientist screening new products.

From a safety perspective, it is difficult to jus-
tify anything short of full public access to relevant
studies of drug interactions for marketed products.
Recent advances in the pharmacology and bio-
chemistry of CYP450 systems have rationalised the
evaluation of drug interactions. FDA guidelines
specifically delineate those potential interactions
that require further investigation from those that do
not. Furthermore, these guidelines define criteria
that demonstrate the lack of drug interactions, such
as no-effect boundaries, and the method by which
such interactions should be reported on the product
label.[5]

It may be argued that ‘misuse’ of unpublished
drug interaction data for the purpose of competi-
tive marketing by rival pharmaceutical companies
may represent a benefit to healthcare practitioners
and patients. The promulgation of factual informa-
tion contained in publicly accessible documents by
pharmaceutical rivals may reduce drug interac-
tions. In a therapeutic armamentarium with multi-
ple agents within a particular class (lipid lowering,
antidiabetic and antihypertensive agents to name
but a few), it is logical to avoid drugs with metabol-
ic properties known to be associated with adverse
drug interactions. Some of these unfavourable char-
acteristics include: inhibition of multiple CYP450
isoenzymes; extensive metabolism by a single cy-
tochrome with wide pharmacogenetic heterogene-
ity; single isoenzyme substrate specificity; and in-
duction of metabolism of a drug.

Avoiding drugs with these characteristics is es-
pecially important if there are other therapeutically
efficacious agents without these properties avail-
able for an indication. While the size of marketing
budgets between large and small pharmaceutical
companies differ by orders of magnitude, all must
abide by the same regulations for dissemination of
marketing materials to practitioners and the mass
market.[24] The mandate of regulatory agencies to
disseminate safety information extends to the po-
licing of advertisement and product detailing.

7. Postmarketing Surveillance and
Public Access

Data regarding postmarketing events are com-
monly misunderstood and can be easily misrep-
resented. As noted previously, the power of phar-
macovigilance will likely improve with increased
automation in case collection and data analysis.
However, surveillance for postmarketing events
works best as a system for the detection of rare,
serious events. Other conclusions cannot be reli-
ably generated based solely on these data, though
such observations can be used as a basis for further
investigation under more controlled circumstan-
ces. Under-reporting of events and failure to nor-
malise the number of cases (e.g. events per units
sold) make estimation of true annual incidence ten-
uous at best.[25]

In addition, the difficulty of assessing causality
confuses these issues further. For example, re-
ported events in critically ill patients may represent
the underlying condition, the effect of the drug in
question, another drug administered to the patient,
or a combination of any of these variables. There
are limited methods to control for these factors or
to assess the quality of individual reports when ex-
amining surveillance data. Despite these difficul-
ties, authors and groups have inappropriately cited
surveillance data to support their claim of associa-
tions with adverse events, or claims of comparative
safety between drugs.[26] Even drugs in the same
therapeutic class cannot be reliably compared us-
ing surveillance data, due to their use for different
indications and in patients with varying disease se-
verity.

One specific concern regarding postmarketing
surveillance data is a lack of sensitivity, or ‘power’,
to detect moderate increases in common conditions
or events separated in time from administration of
the drug.[27] Another is the false attribution of an
adverse effect to a drug. There is neither standard-
isation of epidemiological methods to analyse
spontaneous reporting nor an understanding by the
scientific community of the limitations of sponta-
neous reporting.[28]

Manufacturer’s Drug Interaction and PMS Data 641

  Adis International Limited. All rights reserved. Drug Safety 2001; 24 (9)



A problem with any postmarketing surveillance
system is the misrepresentation of data to support
marketing or nonscientific issues. Restriction of
access to this information will not decrease its mis-
use. In fact, it can be argued that free dissemination
of data levels the competitive playing field in the
pharmaceutical market. Furthermore, adverse event
reports are generated from the populace and prac-
titioners, and can be argued to be property in the
public domain. A system that is open and trans-
parent engenders the most popular support and
compliance. Japanese public pressure at perceived
failures in pharmacovigilance have pressed the
Japanese health ministry to mandate increased re-
porting of adverse events for new products.[29] In
addition to their analysis of spontaneous adverse
event reports, regulatory agencies share a critical
role in ensuring that data are not grossly misrepre-
sented in advertisements to those without the time
(practitioners) or expertise (the mass market) to
critically assess claims based on postmarketing
surveillance data.

Misrepresentation of adverse event and drug-
drug interaction study data in legal proceedings
can be compared to the misuse of those data for
marketing purposes. Thus, whereas data them-
selves are neutral, their interpretation and presen-
tation are subject to abuse. The recent experience
with silicon breast implants demonstrated that the
US judicial system has not uniformly acknow-
ledged the general scientific consensus regarding
the safety of medical products and issues of causal-
ity of adverse events.[30,31] However, this should
not serve as an excuse to suppress important infor-
mation that has potential to improve public health.
A more rational approach would be to amend the
American tort process. A less ambitious, but more
practical, approach is to improve the process by
which scientific evidence is evaluated in the court-
room. Efforts toward this goal, such as court-man-
dated independent experts, have been imple-
mented.[32]

Finally, while pharmaceutical manufacturers
under FDA mandate provide the majority of events
reported to the MedWatch system, the most valu-

able reports are those submitted by physicians.
However, there is general acknowledgement of
significant under-reporting of events by physici-
ans, a critique levelled at the FDA in a recent report
by the Office of Inspector General of the US De-
partment of Health and Human Services.[33] In ad-
dition, the relevance of MedWatch data derived
from a population of adults to the paediatric popu-
lation has been questioned.[34] It is vital to ensure
that physicians and patients realise they are impor-
tant participants in the postmarketing surveillance
process. Integral to this is open access to the data
generated by their experiences with pharmaceuti-
cal products.

8. Conclusions

Dissemination of information about pharma-
ceutical products is one of the ways in which reg-
ulatory agencies manage risks associated with the
use of drugs. A number of approved products have
been withdrawn from the market due to adverse
events observed during postmarketing surveil-
lance. Many of these withdrawals have been based
on the observation of significant drug interactions.
Though innovation depends, in part, on the protec-
tion of intellectual property, these issues do not
justify confidentiality of data regarding the safety
of a marketed drug. It is clear that data concerning
the safety of a drug can be misrepresented, espe-
cially in the case of postmarketing surveillance.
However, the solution to this issue is the continued
maintenance of marketing standards by the appro-
priate regulatory agency. This creates a more level
playing field for manufactures of all sizes. The so-
lution to the legal misuse of such information in the
US lies more in a re-examination of the tort system
rather than limiting the access of the public to in-
formation on the safety of drugs.
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