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extreme under-estimates of the inventiveness

of mankind (Fig. 1) and the usefulness of some
of its inventions (Figs. 2 & 3). The internet, on the
other hand, has been almost universally hailed as
one of the greatest of all inventions (Fig. 4). |
believe it is important to recognise the internet
as a means to an end (albeit a very powerful
one), but not the answer to life, the universe and
everything. It is already having an impact
on the way we run clinical trials
and we should be using it
more.

‘ n the past, there have been some fairly

It is generally agreed that
the drug development
process can be made much
more efficient. Each day of
delay in marketing a drug
costs a pharmaceutical
company in the region of
$1.2 million, so there is
considerable pressure to
speed things up.

The days when CRAs reviewed a few
10-page CRFs during monitoring visits,
then took investigators out to lunch, have long
gone and menus have been replaced by lengthy
and detailed SOPs. The advent of Good Clinical
Practice (and ultimately ICH-GCP) has resulted
in an enormous increase in the quality of
clinical trials, but also huge increases in the time
and effort required to run the trials and manage
the large volumes of data generated. In
addition, research by Andersen Consulting! has
indicated that companies will have to produce
four to six New Drug Applications per year to
maintain leading positions in the industry.

However, some companies seem to be much

quicker and more effective at developing new

drugs than others. Writing in the Drug

Information Journal, Kenneth Getz and Annick

DeBruin? identified five practices within

pharmaceutical companies that reduce

development time:

1. Global project planning

2. Realistic protocols

3. Closer and more proactive collaboration
with regulatory authorities

4. Use of project and data management and
communication technologies

5. Project team cohesion and empowerment

@ CRI%US Volume 13 Number 7 October 2002

“Everything
that can be
invented has

been invented.”

Commissioner of
the US Office of
Patents, 1899

Internet-Based Clinical Trials

They pointed out that technological solutions
may be used to enhance internal processes,
including:

® Project team communication

Project planning and management
Statistical analyses

NDA preparation

Earlier cleaning of clinical data

However, a report by Friedman, Billings,
Ramsey3 indicated that process changes and
cross-functional improvements have had as
much impact as they can. They have
reduced the mean time for clinical
development from 86.7 months in the
period 1993-5 to 70.3 months in
1996-8. The authors suggested that
only use of the internet can make the
even more noteworthy improvements
we need.

There are now over 350 million internet
users worldwide, and this number is
expected to almost triple within four

years. Although there are obvious ways in

which the internet could be used to aid
communication between project team members
and between the project team and site staff,
most effort seems to have been devoted to
developing for capturing study data
electronically at the site. In fact, there are now
in the region of 60 Electronic Data Capture

(EDC) systems available. The implication is that

the site is where the delays occur and, to an

extent, this is true. However, there are many
areas where the power of the internet

to enhance communication and

allow real time access to

data can facilitate the

development process.

Many companies,
large and small,
are involved in
developing EDC
and other internet-
based tools for
clinical research.
One would assume
that not all of these
systems (and their
originators) will
survive. What will
characterise the survivors?



It is essential to learn from experience. Lessons
learned relate to the site, Internet Service
Providers (ISPs), training and support. | shall
highlight some key tips for success:

® |t s critical to establish what hardware and
software the site possesses, and to upgrade
if necessary. Nothing is more off-putting
than a slow-running application, so a high-
speed microprocessor, with adequate RAM,
is essential, along with a fast internet
connection (via modem or, preferably,
broadband or permanent connection).

@ |[f the facility to enter data offline is
required it may be better to provide a laptop
with the software already loaded, rather
than attempt to load the software on to the
site PC. However, this is an expensive option
and busy trial sites could end up with a
laptop per triall  Online data entry via a
browser allows the site PC to be used
without additional software, but is less
flexible.

® |t is essential to thoroughly train site staff
who are to use the EDC system. Training
should include connecting to the internet
(via modem or LAN), accessing the
application, and good password practice. On
this latter issue, sharing of passwords

should be strictly forbidden. Where offline
working is possible, staff must know the
export and import processes.

® The choice of Internet Service Provider, or
ISP, is of great importance. Performance
league tables are available for some
countries, but change frequently. It is a
good idea to use large and popular
providers, but there can still be problems.
Some providers have Points of Presence, or
POPs, in several countries and sometimes a
local ISP is used to get to the main ISP. It is
important that the site is able to access the
internet via a local '‘phone call rather than
an international one.

® Once up and running, the site needs
support, which is usually provided by a
helpdesk. This should be available 24 hours
a day, seven days a week and should be
staffed by people with technical and
language skills. Service Level Agreements
should be established relating to such
things as query resolution and hardware
replacement. It goes without saying that
calls should be tracked to resolution.

Attention to such factors and refinement of the
process in the light of experience leads to
successful EDC.
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Beyond EDC...

There is now a great opportunity to go beyond
EDC and re-think the entire clinical trial process,
using the internet as the catalyst. What are the
barriers we need to overcome? Perhaps
resistance is something to do
with the comfort factor.
Everyone is familiar
with paper and most
people like it. It is
tactile, smooth and
pleasing to touch

and acts like a
security blanket. We
can see it and know
that it is there,
containing our
precious clinical trial
data. The fact that we
have to go to considerable
trouble to extract those data
and analyse them is of little
account, or has been until quite

recently. There are also many myths and tales of
internet use and problems with connection. In
the end it is, of course, the safer option to allow
someone else to pioneer electronic or eBusiness
processes and learn from their mistakes.

and keep

Mew

“The problem
with television is that
the people must sit

glued on a screen.

The average American
hasn't the time for it."”

limes,

A useful starting point for a review of the
use of the internet in clinical trials is to
examine the drivers of eBusiness in the
pharmaceutical industry.

Genomics, combinatorial chemistry and high
throughput screening are generating
unprecedented numbers of drug candidates for
clinical development. In addition, many top
tier pharmaceutical companies are now
committed to launching three or more
major New Chemical Entities per year,
instead of the traditional one. These factors
are straining development resources to, or
beyond, their limit.

Their eyes

The average New Drug Application submitted

to the FDA now includes data from 60 to 70
trials, including 4000-5000 patients. The
volumes of data involved are enormous. The
new wave of trials will require access to many
more patients than are attainable by
conventional means. Pharmaceutical companies
and Contract Research Organisations are already
conducting trials in Eastern Europe, South East
Asia, India, China and Latin America, but even
these sources may be insufficient if patients are
recruited by conventional means. When they are
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recruited, gathering, managing and processing
the data by conventional means will be beyond
the capacity of sites, pharmaceutical companies
and CROs.

Sales and Marketing considerations also drive
the adoption of new technologies in the
pharmaceutical industry. Multiple products
competing for a limited number of
prescriptions has led companies to employ
large numbers of sales representatives, who are
finding it increasingly difficult to see
prescribers, despite the use of increasingly
sophisticated electronic territory management
systems. Alternative means of reaching the
physicians are therefore required. In the US, at
least, requlations regarding direct-to-consumer
promotion of medicines have been relaxed and
advertisements for a number of products may
be seen on TV. However, consumers, whether
patients or not, are increasingly interested in
becoming participants with their doctors in
safeguarding their health and health-related
websites are extremely popular. The related
growth in prescribing over the internet may be
less desirable.

Technology is also a driver, with new hardware
and software constantly becoming available. |
believe that we shall have to get used to more
frequent upgrades and replacement of hardware
and software than we are accustomed to.
Standards are required in order that different
systems are compatible with each other.

Steps to full eResearch

Implementing eBusiness processes within an

organisation may take the form of a series of

steps.

® The ground level is where many companies
are now, using people in well-defined job
roles that involve processing large
quantities of paper. These processes may
have been progressively refined to be as
efficient as possible, so that maintaining the
status quo can seem an attractive option. As
they say: "If it ain't broke, don't fix it!"
However, this approach could be
commercially unwise, given the strategic
factors discussed earlier.

® The first step in implementing eBusiness
processes is to automate some existing
functions, to relieve the burden on the
people. Internal consolidation and
integration of internal functions and
selection of a small number of preferred
external suppliers leads to cost savings. Use
is made of email technology or an intranet
to facilitate internal communication, while
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the internet is used to provide a point of
contact or exchange for suppliers and
customers.

® |n step two, web-based EDC, project
websites and web-based recruitment enter
the equation. These lead to significant cost
and resource savings and more rapid
decision-making, but again impact only part
of the clinical trial process.

® The final stage is one in which there are
true inter-enterprise processes through
common goals, streamlined processes across
enterprises and corporate use of knowledge,
resulting in a 'learning organisation’ that is
able to react rapidly and effectively to
changes in its environment.

Companies that automate most of their internal
processes effectively are able to turn their
attention outwards, towards their customers,
rather than focussing on internal processes.

The pharmaceutical industry spends less on IT
than other industries. The advent of the internet
will result in a significant increase in hardware
and software expenditure, in the expectation of
reduced costs in other areas. Compliance with
regulatory requirements relating to electronic
records and electronic signatures will be costly:
indeed it has been estimated that companies
may spend more than twice as much to comply
with FDA 21 CFR Part 11 as they did to become
Y2K compliant!4

The objectives of eBusiness in the

pharmaceutical industry are to:

® Widen access to the clinical trial process for
both physicians and patients

® Streamline and speed up the clinical trial
process

® [ducate physicians and patients on
emerging products and therapies

® Speed up penetration of markets by new
products

@ Facilitate earlier and better decision-making
by creating an information-rich
environment

A large number of potential internet-based
products may be envisioned that may be
grouped together and accessed by the
interested parties via portals. A portal is a
website that allows access to authorised users,
in these cases consumers (who may or may not
be patients), physicians (who may or may not be
investigators) and pharmaceutical company and
CRO staff. Having accessed the portal, they may
enter data, review documents, communicate
with a project team, review payment status or



request a phone call, amongst other things.
Access through each portal may be free or
restricted, as appropriate.

Key ingredients

Key ingredients to success in developing

internet-based products include:

® Finding the right partners;

® Making adequate human and financial
resources available - dedicated teams and
significant money are required

® Encouraging innovation

® |nvolving cross-enterprise participation

It is important to realise that becoming an
eBusiness involves significant changes in
working practices and attitudes, and sufficient
management resource must be devoted to
encouraging and managing the necessary shift
in culture.

oom temperature
refrigerated

| bench top

| centrifuges

The internet offers connectivity between the
players in the clinical research game. It and
associated technologies can offer real-time
access to study data and ad hoc querying of
data warehouses, so that decision-making can
be based on knowledge, not projections.

"R iiossiszzoesas

There are a number of clear requirements for :

web-based products for clinical development: A ——

® They should make use of industry standards y
for data interchange, software, databases, = ﬁ -4
etc. The Clinical Data Interchange Standards PalB1N
Consortium (CDISC), for example, is “an R
open, multidisciplinary, non-profit
organization committed to the development
of industry standards to support the
electronic acquisition, exchange, submission
and archiving of clinical trials data and
metadata for medical and
biopharmaceutical product development.”

® They should adhere to the highest practical
security standards, as governed by
regulatory or governmental requirements,
including the regulations relating to
electronic records and signatures (e.g. FDA
21 CFR Part 11) and data protection. At the
same time, they should cater for practical
user needs.

® \When considering a system, stability of the
IT components and of the suppliers of the
components is critical. Partner companies
should have financial strength and domain
expertise.

® Applications should be operable for 2, 2000,

or 20,000 users with no difference in

performance and available globally and not

just regionally.

Helpline and support capabilities should

Compact

revolution
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offer 24 by 7 hours availability, highly
skilled, responsive staff and true multi-
lingual capability, so that one call resolution
will be a reality.

The re-thinking of the clinical trial process leads
to a suite of integrated internet-based
products, rather than a number
of discrete modules.

« 1940s:

It is important that we do not
just web-enable our current
processes, but re-think those
processes in the light of
available technologies. At

the moment, electronic

data entry screens often
closely resemble paper

forms, whereas technology
could allow a format more
suitable for the workflow of the
Investigator, using portable devices
with smaller screens.

of IBM pred

Fig 3

EDC and patient recruitment are merely the first
stage of the eClinical trial. It is possible to
develop ways of presenting data relating to trial
progress in real time that may be customised
according to the needs of the reviewer. New
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global market for
computers will be 5

* 2000: 300 million
computers in use
worldwide

ways of gathering data from patients are in use
or in development, for example via WAP-phones,
GSM-enabled PDAs and monitoring devices that
transmit data by radio to the internet.

Changing roles
Once the elements of the internet-based clinical
trial are in place, how will the jobs of the
CRAs and data management staff be
affected? It is clear that it will be
necessary to re-think processes,
workflow and roles. There is no
point in automating a bad process
and so a fundamental re-think of
the way we do things, taking
account of the technologies
available, should be the first step.
Once systems are in place, we should
listen to feedback from the users and
take corrective action where necessary:
their buy-in is critical to success. Many
software vendors take the attitude that 'if
we don't make it, you don't need it', and this is
not acceptable: we, as customers, are entitled to
expect products that are flexible enough to
meet our changing needs.

icts

The eClinical trial product portfolio will also
cater for other interested parties, such as
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regulatory authorities and independent ethics
committees. Although regulators are
generally in favour of
electronic submissions,
the position is less
clear with respect
to independent
ethics committees
and the question
of funding of
hardware,
software and
internet access is
likely to arise.

“1T and
the internet
amplify brain power
in the same way that
the technologies of the
industrial revolution
amplified muscle
power."

Brad Delong. University
of California

In conclusion, the
internet-based clinical
trial process is inevitable
and requires standards,
money, resources, innovation and Fig 4
a step-wise evolutionary approach.

We should learn from internet applications

such as EDC, as some greater opportunities lie

just around the corner.

David Kill is Director, Contract Quality Assurance Services,
Europe, PAREXEL International.
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