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This year has been one of the most rewarding years of my professional
career. I have had the pleasure of serving as the Chair of the Society
for Clinical Data Management. The conference in LA was successful
as evidenced by the attendance and the enthusiasm of the attendees.
We had the largest and most diverse pool of candidates for the Board
of Trustees. Those elected to the Board attended the Board meeting
immediately prior to the Conference and brought their enthusiasm and
ideas with them. I have had the pleasure of working with Nimita Limaye
and Suresh Bowalekar regarding the planning of our first Asia Pacific
conference in Mumbai in May 2013. This is an exciting development
for SCDM as we expand our offerings outside of the US. My desire
would be that our members share the communications about this conference with their colleagues. I plan to attend and look forward to meeting
people I have previously only communicated with via phone or email.
I can assure everyone that plans for 2013 are well underway at SCDM.
The Annual Conference committee next year will be Co-Chaired by
Emma Banks and Joseph Anderson. Chicago will be the host city for
the 2013 conference. In addition, there is still a search underway for
the location of the Annual Conference in 2014 which will celebrate the
20 years of SCDM.
On November 27 and 28, Jennifer Duggan (2013 Board Chair) and
I went to the Washington, D.C. office to meet with our new Executive
Director Geraldine Damar, her boss Jeroen. The goal of this meeting was to plan for 2013 as well as to ensure that Geraldine had the
opportunity to ask questions about SCDM and understand our history
and our goals. It was an extremely productive meeting. I know that
Jennifer and I both felt that SCDM is now on the right track for the future
with a very experienced Executive Director who has a real vision for
SCDM. We also took the opportunity to meet with all of the staff in the
US office. Geraldine has had group calls with all staff members and
I assure you that they share the vision for the future of SCDM.

BioClinica, Inc.
Suresh Keshav Bowalekar,
Ph.D.
PharmaNet
John C. Estrada
PGE Ventures, Inc.
Linda S. King
Eli Lilly and Company
Marysasser H. Holloway,
CCDM
ClinForce LLC

At this time, I would like to thank all of the departing 2012 Board members for their commitment to the Society. They are: Nimita Limaye,
Gregg Dearhammer, Carol Garvey, John Estrada, Linda King, and
Meredith Nahm. The last few years have been challenging and it all
would not have been possible without their enthusiasm, knowledge
and guidance. Additionally, I’d like to congratulate Jennifer Duggan
on the promotion to the Chair position in January. Jonathan Andrus will
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Letter

from the Chair

Susan Howard

become the Vice Chair, Deb Jendrasek was appointed Treasurer,
and Marysasser Holloway will be the Board Secretary. Also, congratulations to Demetris Zambas, Melissa Lamb, Jaime Baldner,
Teresa Ancukiewicz and Derek Perrin who were elected to the Board
effective 2013.
I have given awards to 2 volunteers for all of their hard work this year
in support of SCDM. Please join me in congratulating Maxine Pestronk
and Tim Breen. They rose to the top of staff recommendations for their
commitment to the Society. Unfortunately, neither were able to attend
the Annual Conference to receive these awards.
In conclusion, I’d like to encourage you all to look at your professional
goals and see how SCDM can advance your career. In the fall of 2000
when I joined SCDM, I never dreamed of becoming Board Chair or
thought that I would do anything more than being an active committee
member. I have absolutely no regrets and can assure you that while
there were many challenges this year I would rather not have faced,
I have grown as a person, a leader and as a data manager.

Susan Howard
2012 Chair,
Board of Trustees
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Letter from the Editors
Winter greetings to all of our members! As the
2012 year closes and we embark into 2013, we
can’t help but think back to how fast the years
seem to pass by.
Just this year, we had an incredible Fall SCDM
Conference in Los Angeles with more than 600
attendees from many companies. The numerous
online courses helped provide guidance about
topics ranging from SAE reconciliation to different facets of EDC. The webinars continue to be a
leading source of professional development and
provide ongoing education for attendees.
The main theme in this issue is something which
has likely impacted all of our lives and will continue to do so in the future. Personalized medicine is a medical model which customizes health
care and allows decisions to be adapted for an
individual patient. Genetic profiling has become
one of the key words in medicine. Do you want
to know how to determine if there’s genetic proof
to why you may not like brussel sprouts as one
of the authors noted in this issue? While traditional medicine is still prevalent, it focuses on
using available data (medical history, labs, etc) to
diagnose and treat a patient. A medication
used to treat a generalized condition such as

high blood pressure will not work the same for
all patients. With numerous advancements in
genetics, drug development can be tailored to
target specific patient populations. This can then
allow for targeted therapies and dosages which
can benefit us all. While the benefits appear farreaching, there are numerous challenges for the
pharmaceutical companies, payers and regulators as you’ll learn in this issue.
We invite you to read more about this fascinating
topic in this issue. Additionally, there are some
other interesting articles, including one about the
move towards risk-based monitoring, also called
centralized monitoring. Discover the advantages
and pitfalls of remote monitoring of trial data carried out either by a Sponsor Representative, DM
Representative, Statistician or Clinical Monitors.
It could be something you’ve seen in your own
organization or are considering in the future.
With this we wish you a WARM and PERSONAL
holiday season and don’t forget to eat your brussel sprouts… unless you have a genetic excuse!
Rehana Blunt and Sanet Olivier
Data Basics Co-Editors

Editorial Board

(also known as Publications
Taskforce)

Chandra Wooten

Task Force Co-leader
Gilead Sciences, Inc.
206.832.2016
chandra.wooten@gilead.com

Margarita Strand, CCDM

Taskforce Co-leader
Novartis Pharmaceuticals
Corporation
862.778.2923
margarita.strand@novartis.com

Rehana Blunt

Amgen
805.447.5729
rehanab@amgen.com

Kit Howard, CCDM

Kestrel Consultants, Inc.
734.576.3031
kit@kestrelconsultants.com

Lynda L. Hunter, CCDM

PRA International
913.410.2065
hunterlynda@praintl.com

Frank McDonald
Start your learning early in 2013! Join us for the first online course of the year and learn all about
Selecting and Implementing Electronic Data Capture (EDC).

Gilead Sciences, Inc.
650.522 2458
Frank.Mcdonald@gilead.com

For more information and to register, please see the website here

Michelle Nusser-Meany

2013 Course Schedule
Selecting and Implementing Electronic Data Capture (EDC)

14 January - 10 February

Metrics and Identifying Data Trends

18 February - 17 March

Data Standards in Clinical Research

18 March - 21 April

Managing Clinical Trials Utilizing Electronic Data Capture

01 April - 28 April

Data Quality in Clinical Research

22 April - 19 May

Developing Data Management Plans

06 May - 09 June

Project Management for the Data Manager

03 June - 30 June

SAE Reconciliation, Safety Review and Coding

24 June - 21 July

Processing Lab Data

30 September - 03 November

Database Lock and Randomization

14 October - 10 November

CRF Design

08 December

2013 Webinar Schedule
Clinical Data Management – State of the Industry

January 31

FDA Update

February 21

Coding – The Foundation of Clinical Data Management

March 21 & 28

CDISC

April 18

Pharmacovigilence – Safety in Clinical Trials

May 16 & 23

Database Lock – Closing the Deal

June 20 & 27

Regulation around the World

October 17 & 2

Risk-based Quality Management
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Novartis Oncology
862.778.6263
michelle.nusser-meany@
novartis.com

Derek C. Perrin, CCDM

Astellas
224-205-8290
derek.perrin@astellas.com

Janet Welsh, CCDM

Boehringer-Ingelheim
+49 7351 54-97905
janet.welsh@
boehringer-ingelheim.com

Nadia Matchum

supernady@yahoo.ca

Sanet Olivier

+27 51 401 4935
sanet.olivier@quintiles.com

Rey Wong, MS

Eisai Inc, Oncology PCU,
Data management
201.949.4730
rey_wong@eisai.com
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2013 Membership
Renewal
SCDM Membership runs on the calendar year, expiring December 31.
As a member of the Society for Clinical Data Management (SCDM),
you choose to engage in a thriving international network of clinical data
professionals. SCDM members are offered a wealth of educational
programs to advance their careers, as well as networking opportunities
with colleagues and industry leaders.

Don’t miss out on these opportunities in 2013!

Renewing your membership can easily be done online by clicking
HERE and is the only way for you to continue enjoying the following
exclusive benefits:
• Unlimited access to Good Clinical Data Management Practices
(GCDMP), SCDM’s award-winning best practices for data
management, including the option to download by chapter
• Discounts on SCDM professional development and event
registration, including:
- Annual Conference registration
- Educational webinars
- Online Courses
• Subscription to Data Basics, the quarterly SCDM peer-reviewed
journal exploring industry issues and trends
• Networking opportunities through the SCDM membership
directory, DataMatters listserv and other forums

• Ability to vote in SCDM elections and serve on committees and
taskforces, shaping the future of the CDM industry
• Access to the Members Only section of the SCDM website,
offering a wide variety of materials such as educational
presentations, journals, recorded webinars
• And more…
In exclusivity this year, all SCDM members will have the opportunity
to view a selection of video-presentations that were recorded at
the last SCDM Annual Conference in Los Angeles last September.
A great opportunity not to be missed!
We look forward to your continued involvement in our association
and to providing you with member-only benefits that will help you
advance your career in the Clinical Data Management field.

Challenges in Adopting Personalized Medicine
By Sachin Tonapi, CDM

Abstract
Personalized medicine provides a
new
paradigm
for drug development and medicine
practice by promising the right dose
of the right drug
to the right patient at the right time. It offers
safer and more effective drugs for specific
disease population at a lower cost. As the
providers, payers, practitioners and regulators work towards realizing the promise of
personalized medicine, they are faced with
some formidable challenges. This article discusses the challenges faced by pharmaceutical industry, medical insurers, physicians and
regulatory agencies in realizing the dream
of personalized medicine.

Introduction
In the history of genetics and genomics the
landmark accomplishments such as Gregor
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Mendel’s discovery of the laws of heredity,
Watson, J.D. & Crick, F. H. C’s recognition
of DNA as the hereditary material, determination of its structure, explanation of the genetic code and establishment of increasingly
automatable methods for DNA sequencing
set the stage for the Human Genome
Project (HGP) in 1990 [1]. On September
6, 2012 Nature Magazine published The
Encyclopedia of DNA Elements (ENCODE),
11 years after the results of the human genome project were published in October
2001. This is the biggest breakthrough since
the human genome project completed the
sequencing of human genome. There is a
very high expectation from almost the last
decade that these revelations will have a
significant impact on the development of
personalized medicine. Although practice
always follows scientific research, it has
been frustratingly delayed in the case of
personalized medicine due to challenges
faced by drug development, medical reimbursement, physicians and regulatory agen-

WINTER 2012

cies. Businessweek in 2001 called personalized medicine as an idea “that has captured
the imagination of biotech futurists”2 but the
delay in making it accessible is very apparent due to equitable access.

Providers Challenge:
Development of personalized medicine
brings in challenge to justify the Return of
Investment (ROI) for the pharmaceutical
companies as the patient population for
each drug will get smaller and smaller in
addition to the cost of companion diagnostic tests and biomarkers will be added to the
development and marketing cost. There are
some incentives such as US Orphan Drug
Act of 1983 which acknowledges the fact
that it may not be possible to test 1,000 patients in a phase III clinical trial, as fewer
than that number may be afflicted with the
disease in question [3]. The ROI issue is
addressed by the government through tax
incentives, enhanced patent protection laws,
Continued on page 7
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Challenges in Adopting Personalized Medicine
Continued from page 6

and clinical research subsidies, but not all
the drugs in personalized medicine will be
categorized as orphan drugs.
The cost of DNA sequencing for each patient needs to be reduced to an affordable
level along with the innovative ways of diagnostic methods for each of the drugs to make
personalized medicine truly inexpensive.

Payers Challenge:
Personalized medicine brings a very real
possibility of predictive and preventive care
where an illness can be predicted before it
occurs and prevented right in its path. Right
dose of the right drug to the right patient
at the right time will become a certainty
but most of the current medical reimbursement methods do not cover preventive care
based on genomics. Eighty percent of all
U.S. health care bills are paid by Medicare,
Medicaid, or employer provided insurance 4.
It is imperative that new ways of reimbursement methods are implemented in order to
make personalized medicine reach a wider
population. The basic premise of pay-forprocedure needs to be changed to pay for
performance backed by safety and efficacy
data.

some sectors about the safety of these new
products. The concept of test “safety” comes
into play when one considers the consequences of misinterpretation: an ineffective
therapy, an unnecessary preventive surgery,
or any number of suboptimal, and sometimes irreversible, medical decisions5. The
diagnostic tests that support personalized
medicine are categorized as diagnostic kits
or laboratory-developed tests (LDTs), while
diagnostic kits are regulated by FDA, the
LDTs are regulated by Centers for Medicare
and Medicaid Services (CMS). The safety
concerns which personalized medicine
bring require regulatory agencies to play
a pivotal role in the adoption of personalized medicine. Another aspect is genetic
information privacy and genetic discrimination which will come under focus due its
extensive use in personalized medicine. A
clear guidance and a defined process for
approval have to be established by the regulatory authorities to promote personalized
medicine. The FDA has made progress by
launching the critical path initiative in 2004
and releasing a guidance document in 2011
to simulate, facilitate and regulate these
products and tests.

Practitioners Challenge:

Conclusion:

Clinical trials based on genetically stratified patient population means less potential
adverse events and higher possibility of the
illness being cured. The challenge for practitioners is keeping up with the every changing world of genomics. As all the practitioners are successfully practicing the old school
of medicine, there is no incentive for them to
adopt new forms of preventive medicine immediately. Pharmaceutical companies will
have to spend a significant amount of their
research and development budget for investigator and patient education.

The one size fits all approach taken by the
health care industry today is reactive and
ineffective in most cases but is still followed
due to lack of alternative approaches.
Personalized medicine is the answer for
making health care more preventive and
hence proactive along with increasing the
effectiveness of the treatment. We should
understand that personalized medicine is
not the final answer for the health care industry. Research needs to be performed to
understand the correlation between genomics and diet, health habits and environment
exposure. Pharmaceutical companies can
overcome the above mentioned challenges
by working with the regulatory authorities,
partnering with diagnostic labs and CROs
to create a new business model of sharing
the risk and reward proportionately to benefit the society as whole.

Regulatory Challenge:
Recent developments in personalized medicine, in particular the proliferation of complex diagnostic tests and services linked to
major health decisions and targeted directly
to consumers, have prompted concerns in
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Author Biography:
Sachin Tonapi holds a bachelor’s degree in
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over 10 years’ experience in Data Management.
He currently works as an Associate Director,
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Personalized Medicine: A New Science Amidst a Pool of Challenges
By Mrunalini Jagtap, PMP (Manager Clinical Data Management, Wockhardt, India)
As is said in Sanskrit, “pinde pinde matirbhinna” or in Marathi, “vyakti titkya prakruti”
or in English, “Each one his own”!

3. Preventive- focusing on wellness, not illness
4. Participatory- empowering patients to take more responsibility
for healthcare

Each individual is unique and varies from
one another in many ways — life style, the
types and amount of stress one experiences, exposure to environmental factors
and most importantly basic entity DNA
sequence. Many of the variations in DNA
sequences play a role in health and disease. For example, the variations found in our genes could influence our risk of developing a
certain disease, and the degree to which it progresses.

Figure 1: Traditional Medicine Vs Personalized Medicine Approach

The completion of the Human Genome Project in 2003 and advances in automated DNA sequencing and analysis have set the stage to
answer a number of questions like: What makes us similar and what
makes us different both in physical appearance and in predisposition to a disease and mechanism of action to a particular drug medication? This forms the rationale and foundation for a new science
of personalized medicine! This article discusses what personalized
medicine is, how it is different from traditional medicine, challenges
in its way and the efforts to make this concept a success.

This difference in approach is clear from figure 1 and the table
below:

Personalized MedicineA New Science
“Personalized medicine” refers to the tailoring of medical treatment
to the individual characteristics of each patient. It does not literally
mean the creation of drugs or medical devices that are unique to a
patient but rather the ability to classify individuals into subpopulations that differ in their susceptibility to a particular disease or their
response to a specific treatment. Preventive or therapeutic interventions can then be concentrated on those who will benefit, sparing
expense and side effects for those who will not.1
Treatments may include administration of drug therapy as well as recommendations for lifestyle changes that can delay onset of a disease
or reduce its impact.
Knowledge of an individual’s genetic and molecular profile can predict predisposition to certain diseases, and it can guide disease prevention strategies and facilitate the smarter use of therapies—that is,
selecting treatments that are more likely to be effective and less likely
to be dangerous based on someone’s genetic characteristics. (direct
from: https://www.regonline.com/custImages/253701/CER%20
and%20PM%20Issue%20Brief.pdf)

How the Personalized medicines are different from
traditional medicine
Personalized medicine is different from the traditional medicine in its
approach that is characterized by its four attributes:
1. Personalized- taking into account genetic variation
2. Predictive/Prognostic- anticipating health problems
and drug reactions

Past and Present

Example

Present and Future

Example

Diagnosis-Disease
by Symptoms

High Blood Pressure
- Many Causes

Diagnosis and
Prognosis - Disease
by Mechanisms

Breast Cancer HER2 Gene and
Oncotype Dx

Treatment
Guidelines Disease Uniformity

Non-Hodgkin’s
Lymphoma - Many
Cancers of Immune
System

Customized
Guidelines - Disease
Heterogeneity

Subclass of B-cell
and T-Cell - Use of
Rituximab if CD-20
Positive

Patient Uniformity
- One Size Fits All
Dosing

Oral Warfarin
Anticoagulation 5mg per day

Patient Variability Genetic-Guided Dosing

Genotypes Defined
by 2C9 and VKORC 0.5 to 6 mg/day

Industry
Blockbuster Model

Few with Sales
Between $5 - $10
Billion

Mixed Blockbuster
and Mini-Buster
Model

Many with Sales
Between $1 - $5
billion

Lack of Physician
and Patient
Awareness

Absence of Formal
Education-Access to
Information

Patient
Empowerment and
Societal Expectations

deCode SNP
Analysis, Paternity
Testing Kits, Safe

Ultimately, the success of personalized medicine will rise or fall on
its ability to demonstrate its value—to the healthcare system, to the
industries that develop its products, and to patients. The promise of
personalized medicine, for which tangible evidence already exists,
includes the ability to: 2
n
n

Shift emphasis in medicine from reaction to prevention
Enable the selection of optimal therapy and reduce trial-and-error
prescribing

n

Make the use of drugs safer by avoiding adverse drug reactions

n

Increase patient compliance with treatment

n

Reduce the time and cost of clinical trials

Continued on page 9
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Personalized Medicine: A New Science Amidst a Pool of Challenges
Continued from page 8

n

n

Revive drugs that are failing in clinical trials or were withdrawn 		
from the market
Reduce the overall cost of healthcare

Challenges To Enable Personalized Medicine
There are a number of policy and operational challenges that interfere with the public’s ability to gain the benefits of personalized medicine through health information technology. These include issues
such as interoperability, inconsistent coding and language standards,
problems in data sharing, weak feedback loops, privacy concerns,
and ineffective reimbursement policies.
Interoperability represents a major challenge because of the difficulty of integrating data from different sources. If researchers and
healthcare providers are not able to exchange information, it raises
the cost of health care and makes it difficult to learn in real-time. A
considerable amount of medical information is collected, but too little
of it is integrated or put into data bases that are usable for research
or public health purposes.3
Despite approval of a handful of personalized medicine diagnostic tests, the FDA has yet to clearly define a regulatory approval
pathway for this new class of products and to issue useful guidance
on the subject. The process is time-consuming, labour-intensive, and
costly. The success of personalized medicine is contingent upon the
ability of scientists and healthcare providers to capture, manage,
store, and provide access to large amounts of data and medical information. This will require the use of high-speed computer networks
and large databases composed of electronic health records (EHRs).
Finally, and perhaps most importantly, there are many privacy, confidentiality, and fair-use concerns about personalized medicine. Mark
Rothstein, J.D., at the University of Louisville Centre for Health Policy
and Bioethics, believes that the advent of personalized medicine
coupled with the federal initiative to digitize healthcare records will
invariably raise privacy issues. Surprisingly, at present, it isn’t clear
who owns or ultimately controls a person’s genetic information and
DNA sequence data after it is generated.4

Way Forward To a Success of Personalized Medicine
To make the concept of personalized medicine a success, we need
to drive the following changes:
n

n

n

n

Creating “meaningful use” rules from the Office of National
Coordinator of the Department of Health and Human Services
that facilitates more effective use of health information
technology for personalized medicine.

n

Having differentiated codes for various molecular or genetic tests
so that researchers can link genomic information to disease
diagnosis and treatment.
Building data systems and language semantics that help
researchers compare, evaluate, and frequently update information.

Enabling feedback loops so that new discoveries get incorporate
into treatment. Faster knowledge management would enable
“rapid learning” models and evidence-based decision-making on
the part of physicians and public health officials.

n

n

n

Deploying predict models in physician practices to help them
handle the flow of information from medical history, vital signs,
genetic background, and lab testing into diagnosis and treatment.
Funding health care projects demonstrating the value of
innovation in health care.

Personalized medicine has the latent to change the way the healthcare is practiced. While there is much work to be done, personalized
medicine promises to deliver the right drug to the right person at the
right time.

References:
1 “Priorities for Personalized Medicine”, September 2008, President’s
Council of Advisors on Science and Technology (PCAST), available
online on http://www.whitehouse.gov/files/documents/ostp/PCAST/
pcast_report_v2.pdf
2 “The case for Personalized Medicine”, May 2009, available online on
PMC innovation.org
3 “Enabling Personalized Medicine through Health Information
Technology” by Darrell West http://www.brookings.edu/~/media/
research/files/papers/2011/1/28%20personalized%20medicine%20
west/0128_personalized_medicine_west
4 “The Potential of Personalized Medicine” by Cliff Mintz in Life Sciences
Leader http://www.lifescienceleader.com/magazine/past-issues3/
item/3416-the-potential-of-personalized-medicine?list=n
Author Biography:
Mrunalini possesses expertise in managing end-to-end clinical data
management activities for global clinical trials conducted across US, Europe
and APAC. Currently, she is associated as a Manager-CDM with Wockhardt
Ltd. where she collaborates with vendors for effective and efficient delivery of
clinical trial data at the optimum cost. She is passionate about streamlining
processes and continuous improvement. Mrunalini is a certified project
management professional (PMP) by PMI, USA.

Reducing the isolation of health research from clinical practice,
and creating mechanisms that connect information from multiple
sources into databases for secondary usage.
Developing privacy rules that strike the right balance between
privacy and innovation.
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CDM Role in Risk Based Approach to Monitoring
A.V.PRABHAKAR., PhD
Associate Director, CDM, Quintiles
Faced with the near-perfect storm of an increase in drug development costs due to some of the challenges like reduction in number of
drug approvals, increase in level of drug safety scrutiny, increased
trial complexity, competition for trial participants, availability of physicians etc the pharmaceutical industry is under enormous pressure to
make their operations leaner & more efficient which means how can
we create more value by doing the things differently.
One of the reasons for increased clinical trial conduct cost could be
attributed to the current practice of carrying out 100% source data
verification (SDV) which has been criticized as a waste of time and
money in the clinical monitoring process.
However, it has been a long standing perception among the sponsors
that frequent on-site monitoring with 100% SDV of all data items is
FDA’s preferred way to meet monitoring obligations. Even one of the
SCDM reports found that SDV, which is a manual review process, is
only 85% accurate.
Some of the literature reported metrics on total cost involved in the
clinical monitoring process are as follows:
n
n

n

by helping out the clinical team in addressing the data quality related
issues.
The current mechanism for accomplishing data quality by CDM on
any given trial is through:
n

Edit Checks & SAS Listings

n

Quality Control process

n

Audits conducted by QA

n

Double Data Entry (For Paper Study)

Clinical Monitoring is one component of a multi-factor approach to
ensure ‘quality’ & ‘integrity’ of clinical trial data. Other areas where
CDM can significantly contribute during the project life cycle are as
follows:
Start-Up Phase

CDM Role
Identifying data items during e-CRF build post
discussion with biostatistics team as “critical” will
help clinical monitors be focused during their MV
and also allow them to perform 100% SDV for
those data items.

e-CRF Design

34% of total Phase III study budget is usually spent on SDV1.
30% of Phase III study budget can be eaten up by clinical site
monitoring1.
$90 million was the total cost for SDV in a Phase III trial1.

Of the numerous clinical development processes that need to be conducted in a smarter and more cost effective way, ‘clinical data monitoring’ stands out as one of the promising areas where operational
efficiencies could be generated which not only could reduce the cost
but also can improve upon the “patient safety” and “quality” of collected data.
In the past two decades, the number and complexity of clinical trials
has grown significantly which has added new challenges in clinical
trial oversight. In light of those challenges, FDA guidance encourages us to make use of more effective methods of monitoring like
“Centralized Monitoring” wherever applicable.
Centralized Monitoring is remote monitoring of the trial data carried out either by a Sponsor Representative, DM Representative,
Statisticians or Clinical Monitors and has many of the capabilities of
on-site monitoring as well as some additional capabilities.
Literature review indicates that the average error rate reported for
a DB audit vs. CRF is 0.14% while that for source to CRF (mainly
registries) is 70 times larger at 9.76%2. This is clearly indicative of the
fact that the data errors introduced during CDM data processing is
only small component of overall errors introduced during the average
data lifecycle.

Ensure having majority of edit checks around
“most critical data” items rather than all data
items.

Edit Checks

Ensuring that e-CRF completion guidelines has
adequately captured completion steps for ‘most
critical ‘data items.

e-CRF completion guidelines

Monitoring data quality of “critical data*” during ongoing phase:
Data Types

Examples

Purpose

Standard
Range Checks

Age, Height, Weight, Vitals (SBP, DBP,
HR, PR), Labs etc.

Checking for outliers or out of range
values.

Consistency

Capturing of visit dates.
Vital signs measurements.
Capturing “DEMOG” details across sites.

Ensure data quality and also avoid any
challenges during data analysis.

Completeness

To check for any missing data items for
most critical data items

Required data available for statistical
analysis.

Unusual Data
Distribution

Lab parameters for all patients for a
site are on higher side.
BP readings for all patients at all sites
in a trial are above the normal ranges.
Increase in height of pts across visits.
Vital readings being same across all
visits.

Detection of ‘fraud’ or ‘fabrication’
of data.

Both Clinical and CDM have a greater role to play for addressing
these data quality issues. However, the focus of this article would be
to highlight the additional responsibilities that CDM could undertake
Continued on page 12
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Drug code: 01166801015

Drug code: 00661201001

WHO Drug Dictionary Enhanced
(WHO DDE) is the world’s most
comprehensive and widely
applied drug coding reference.
“It is strongly preferred that
a consistent drug dictionary
(for example, the WHO Drug
Dictionary) terminology be used
for coding of the concomitant
medications.”
From the CDER Common Data Standards Issues
Document (Version 1.1/December 2011).

> Further information:
Email: sales@umc-products.com

www.umc-products.com

Uppsala Monitoring Centre
Ever-expanding array of products
and services
As global leader in pharmacovigilance, Uppsala
Monitoring Centre’s products and services com
prise the world’s most comprehensive source of
medicinal product information. Our renowned
WHO Drug Dictionary Enhanced, the recently
introduced Japanese Cross Reference Tool,
and now the Chinese Drug Dictionary all help
safeguard patients by ensuring the fast, safe
and correct communication of clinical and drug
safety data.
We continually update our dictionaries with
thousands of new medicinal products each
quarter – together with their active ingredients
and therapeutic uses.

CDM Role in Risk Based Approach to Monitoring
Continued from page 10

Data Types
Data Trends

Examples

Purpose

Total number of queries / sites.
Total number of AEs or SAEs / sites.
Total number of pts enrolled / sites.
Total number of major PDs / sites.

High Risk Clinical Sites.

* Critical data would be defined as the data that are critical to the reliability
of study findings (i.e. Primary, Secondary & Safety endpoints).

In addition to regular data cleaning activities, monitoring parameters across various sites during the project life cycle would help us
to assess performing and non-compliant sites:
Data Types

one can turn the voluminous amount of raw data into predictive
information which would enable a sponsor to make faster decisions.
Going forward in the near future, the clinical data manager would
be seen more playing the role of ‘information manager’ whose major
responsibility would be to provide information to respective stakeholders by converting data into information using various statistical/
analytical tools; helping customers to make timely decisions and improve upon the overall quality of clinical trial data.

REFERENCES
1.The Center Watch Monthly, Volume 18, Issue 02: February 2011, Karyn
Korieth.
2. Where do data errors come from? Data Basics, Fall 2010, Reza Rostami,
CCDM.

Number of screen failures & dropouts
Total number of eligibility violations
Open-Answered queries cycle time
Average Number of days from “Patient Visit” to “Date of Entry”
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Total number of major Protocol Deviations
Query Rate
CRF / e-CRF Backlog
Total number of audit findings

CDM personnel could provide the site monitors with various routine
reports (as mentioned above) which would help them to focus on
sites where they think might be an issue or on the critical data end
points.
Focusing on critical data items would ensure overall subject protection and quality of the study. It would allow sponsors to monitor the
conduct of clinical investigations more effectively than the current
procedure of 100% SDV.
Some literatures suggest that data anomalies (fraud, fabrication of
data, other non-random data distributions, etc.) can more easily be
detected using the centralized monitoring technique rather than onsite monitoring. The extent to which centralized monitoring practices
could be employed may vary from study to study as we cannot have
a generalized rule across all.
Literature Reported ‘Advantages’ of Risk Based
Monitoring
n

Reduction of 20% overall trial costs for large phase III trial3.

Savings of up to 23% on phase III study that combined risk-based
approach with traditional resulting to potential savings of 3-4
billions in US alone3.
n Reduced SDV has potential to save $3 - $4 billion per year3.
n

Today’s sponsor needs to make faster and more informed decisions
about their trials and it’s only through the use of “data analytics”
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Genetic Testing and Enrichment Clinical Trial Design
Dave Hammond, BS, Jinling Wei, MS

It is often stated that the first controlled clinical trial was conducted by James Lind, a
Scottish surgeon serving in the Royal Navy.1
He was studying sailors who had fallen ill
with scurvy, and addressed the question of
whether the use of citrus fruits, in addition
to other treatments like seawater, vinegar,
and dilute sulfuric acid, could be effective
in treating the scorbutic seamen.2 This study
went on to demonstrate that the citrus fruitswere an effective treatment. Lind’s clinical
trial design was not dissimilar to our current structure for clinical studies, with several groups of subjects (hopefully selected
randomly) assigned to parallel treatment
groups. To qualify for entry into Lind’s study,
one had, presumably, to meet two criteria:
diagnosis with scurvy and service on the
same ship as Lind. Today, the list of entry
criteria for a clinical study often covers multiple pages and involves far more complex
criteria, which may include laboratory test
results, radiographic imaging, lack of concurrent conditions, and no previous exposure to certain therapies.

Why Have Inclusion and Exclusion
Criteria?
Inclusion and exclusion criteria serve a
series of purposes: The first is to ensure that
the subjects enrolled in the study are those
likely to receive benefit from the treatment
(e.g., only those with high cholesterol are enrolled in a study of a new statin). The second
is to ensure that the enrolled subjects have
a disease state of the correct severity; for
example, a treatment of a certain oncologic
therapy may be appropriate only for Stage
III tumors. An additional reason for the entry
criteria is to control the overall health state
of the subjects enrolled, to ensure that the
safety and efficacy of the investigational
product are not obscured by other conditions that could mask new safety risks or diminish the benefit of the drug. A final reason
for the entry criteria, especially in earlystage studies, is to find subjects in whom
the product is likely to be efficacious.
Fine-tuning the entry criteria
to select proper subjects early in the product
research and development process can help

to minimize the size and duration of the studies, and thereby reduce the overall costs of
the effort, whether or not it eventually results
in bringing the product to market.

Considering Different
Study Designs
Several new techniques for creating a clinical study with an adequate sample size have
come to the forefront in recent years, including the group sequential design, the adaptive
design, and the enrichment design. The most
common and simplest method for calculating
sample size involves, with the best information available, determining the effect rate
in the placebo group and in the treatment
group, and the number of subjects required
to reject the null hypothesis (that the event
rate is not different between the two groups).3
This is referred to as the “fixed sample size
design.” This study design quickly leads to
incredibly large sample sizes if the event rate
in the placebo group is similar to that in the
treatment group, or if the magnitude of the
treatment effect is small.3 In an example cited
by Mehtaet al in Circulation in 2009, a shift
in event rate from 7% to 8% in a study designed to detect a 20% risk reduction with
80% power necessitated an increase of
1,267 subjects. According to a benchmarking report from Cutting Edge Information, the
average cost per subject in a Phase III clinical trial was approximately $26,000.4 This
increase in sample size alone would result
in an increase of almost $33 million in study
costs. This would also lengthen enrollment
times, increase the time to market, reduce
revenue for the manufacturer, and perhaps
negate the opportunity to be first to market
with a new type of therapeutic. Meanwhile,
the principle of the enrichment design is not
novel. As discussed above, the refinement
of entry criteria to find subjects in which the
product may be more efficacious (or is more
likely to show any efficacy) is currently employed in most clinical trials. Until recently,
that refinement was limited to clinical signs
and symptoms, and brought with it performance limitations caused by the fact that clinical signs and symptomsmay be induced by
a myriad of factors that can obscure the

direct relation of a symptom to the underlying disease. However, using genetic testing
to enhance the study’s entry criteria may enrich the study population with subjects more
likely to show a treatment effect or less likely
to have a safety event. This enrichment can
increase the difference in the event rate or
treatment effect and reduce the study population considerably.

Genetic Testing in Action
In this section, we consider a sample study
of a hypothetical product. Imagine an anticoagulant drug (for reducing the likelihood
of a patient experiencing a clot and having
a stroke or a myocardial infarction) that is
similar to warfarin. Warfarin treatment has,
for several years, used a genetic test to
identify genetic factors that may increase
a patient’s susceptibility to the side effect
of excessive anticoagulation that can cause
hemorrhagic events.5 These genetic factors
often cause physicians to underdose a patient for fear of inducing bleeding or causing
a thromboembolic event (a clot).6 At some
point in its development, the novel anticoagulant will have to undergo a study to evaluate its safety. If this study includes a genetic
test for the markers for warfarin sensitivity,
subjects with an increased sensitivity to the
drug (more likely to have an event) could
be selected, thus increasing the difference
in the event rate between the treatment and
placebo groups and reducing the number of
subjects needed to reach statistical power.
The question of how much efficiency can
be expected from the use of the enrichment
design was demonstrated in the formula
below by Simon et al in Clinical Cancer
Research in 2005:7
Ns/Ne < f / (prev + (1 – prev) d– / d+)2
n

n

n

n

Ns = # of patients needed in
standard design
Ne = # of patients needed in
enrichment design
prev = proportion of patients
who are test-positive
d– = treatment effectiveness for
test-negative patients
Continued on page 14
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Genetic Testing and Enrichment Clinical Trial Design
Continued from page 13

n

d+ = treatment effectiveness for
test-positive patients

The formula shows that the difference in
treatment effectiveness for test-positive and
test-negative patients and theprevalence of
the genetic marker in the population can significantly increase or decrease the value of
creating a study using the enrichment design.
In our example study, the values behind the
formula are:
Ns/Ne < 1/(0.3)2
This shows that, in our example, the efficiency
of the study is 11 times that of a fixed sample
size study design; therefore, you could enroll
approximately 10% of the subjects that you
would need otherwise. However, the complexity of implementing the enrichment design goes beyond simply calculating the statistical efficiency, and the enrichment design
may not always be appropriate. If there is no
accurate, easily replicated genetic test to use
as an entry criterion, then the efficiency of
the enrichment design decreases significantly.
Furthermore, if an incorrect genetic test is
used, it may adversely affect the study.

Matters of Approval and
Other Complications
As with all study designs to be used when
seeking product approval for U.S. markets,
the Food and Drug Administration (FDA)
should be consulted prior to the implementation of an enrichment study design. When
the FDA considers different study designs beyond the standard fixed sample size design
(for example, the adaptive design), a key
consideration will be the relevance of the
genetic marker to the therapy. If a well-characterized genetic marker is not available, the
study design will not work. In later stages of
a drug’s development, it is important that the
entry criteria in a study mirror the population
likely to take a drug once it is publicly available. If a drug will not require a genetic test
prior to its prescription, then the genetic entry
criteria should be removed for the final studies of the drug prior to submission of the New
Drug Application (the Phase IIIb studies) to
the FDA. The implementation of studies using
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a genetic test–based enrichment design
can create recruitment and execution complications for the clinical site. Personalized
medicine and genetic testing are sensitive
topics for many subjects, and there may be
hesitation in many potential volunteers about
participating in a clinical study that requires
a genetic test. It is important at this point to
remind subjects of the Genetic Information
Non-discrimination Act (GINA), which clarifies that genetic information cannot be used
to exclude a person from insurance coverage,
housing, or employment.8 This study design
may also result in a high number of screen
failures in which subjects are evaluated, but
not able to enroll due to failure to meet the
study’s entry criteria. With a study that simply has clinical entry criteria, the site personnel have a fairly clear picture of whether a
subject may qualify for a study before the
screening visit starts. However, with genetic
entry criteria, it is harder to “pre-select” these
subjects, and thus the site will have to conduct full screening visits on more subjects
to fill a study. These studies often result in
the collection of biological samples that will
be stored for later analysis to help enhance
the understanding of the genetic markers
and their effect on the safety and efficacy
of the drug.9 Long-term storage of samples
and their eventual analysis can raise issues
with institutional review boards and with subjects, who may fear that their samples will
be used to create products or will not remain
de-identified (with the possibility that they
will be linked back to the subject in the future.

Conclusion
In conclusion, the enrichment study designcan increase the efficiency of a clinical study
and, therefore, the development of a product,
but there are limitations in its use, and studiesusing this design carry additional complications in terms of regulatory compliance
and clinical operations management.

3. Mehta G, Gao P, Bhatt DL, Harrington RA,
Skerjanec S, Ware JH. 2009. Optimizing trial
design: sequential, adaptive, and enrichment
strategies. Circulation 119: 597–60.
4. Cutting Edge Information. Clinical Operations:
Accelerating Trials, Allocating Resources,
and Measuring Performance. Described at
http://www.prnewswire.com/news-releases/
phase-3-clinical-trial-costs-exceed-26000perpatient-56447427.html. Accessed May 27,
2011.
5. Horton JD, Bushwick BM. 1999. Warfarin
therapy: evolving strategies in anticoagulation.
Am Fam Physician 59(3): 635–46.
6. Ingelgård A, Hollowell J, Reddy P, Gold K,
Tran K, Fitzmaurice D. 2006. What are the
barriers to warfarin use in atrial fibrillation?
Development of a questionnaire. Journal of
Thrombosis and Thrombolysis 21(3): 257–65.
7. Simon et al. 2005. Evaluating the efficiency
of targeted designs for randomized clinical
trials. Clinical Cancer Research 10: 6759–63.
8. U.S. Public Law 110–233.
9. Reflection Paper on Pharmacogenomic
Samples, Testing, and Data Handling. European
Medicines Agency. November 15, 2007.
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How Much Do You Really Want To Know?
By Jennifer Froio, CCDM

The concept of personalized medicine is
undoubtedly exciting: how can a physician best target preventive and therapeutic
interventions to an individual with a given
biological profile? Targeted treatment offers the hope of effective treatment with
fewer side effects and at a lesser expense.1
But with this excitement comes additional
legal and ethical concerns of genetic testing.
From the moment I heard how accessible
personalized genetic testing had become,
I was intrigued. For a few hundred dollars,
companies like 23andMe would trade me
a vial of saliva for a factual report covering
hundreds of conditions and traits, including
everything from my risk of thyroid cancer to
genetic proof of why I dislike brussel sprouts.
But what exactly would I do with that information? Certainly it was appealing, the idea
of waving a report in front of my mother
who practically force fed me brussel sprouts
because to this day she insists they are delicious. Finally I would have concrete, scientific proof that brussel sprouts do, in fact, taste
horrible to me! But what of the other traits
that I had no control over, and the traits that I
simply may not want to know about?
Gregor Mendel started this excitement in
the 1860s as he sought to understand why
some pea pods were green while others
were yellow, and why some peas were wrinkled while others were smooth. Mendel is
the namesake for mendelian, or monogenic,
traits and disorders thoroughly described in
OMIM®, Online Mendelian Inheritance in
Man®. But the 1,200 or so disease-causing
genes represented in OMIM represent approximately 3% of the estimated number of
genes in the entire human genome.2 And
we’ve discovered that humans aren’t always
as straightforward as peas; many diseases
have multiple genetic and non-genetic
factors at play.
An individual who knows he or she is more
likely to develop macular degeneration has
an opportunity to take preventive steps such
as dietary changes. For the “glass half full”
types, even in the case of presently-incurable
diseases such as Alzheimer’s, an individual
who knows his or her predisposition could
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adjust financial and retirement goals or
choose whether purchasing long term care
insurance is worth the premiums. But for
many diseases, this is still a gamble. A predisposition to a disease does not guarantee it
will occur. Similarly, the absence of a gene or
biomarker does not guarantee health. While
it could be argued that increased vigilance
and preventive care in a predisposed individual is a positive, there is also the risk of
overtreatment. For example, although it decreases overall risk, not all women with the
BRCA1 and BRCA2 mutation who made the
difficult decision to prophylactically remove
their breasts would have ever developed
breast cancer.3 Such overtreatment comes at
the expense of a patient’s physical and emotional health, in addition to the unnecessary
expense for the healthcare industry.
Many individuals also fear genetic discrimination by health insurance companies seeking to reduce costs or employers who only want the most productive
employees. The Council for Responsible
Genetics has compiled information on at
least 500 cases where an individual or
family has lost employment or insurance
based on a real or perceived genetic abnormality.4 In the United States in 2008,
President Bush signed into law the Genetic
Information Nondiscrimination Act (GINA)
to protect Americans against discrimination
based on their genetic information when
it comes to health insurance and employment. However, GINA does not protect life
insurance, disability insurance, or long-term
care insurance.

assessment. Healthy individuals should
decide for themselves how much they want
to know and the reasons why.
Personally, I just want to know why my
mother likes brussel sprouts.
1. President’s Council of Advisors on Science
and Technology, Priorities for Personalized
Medicine (Washington DC, 2008), http://
www.whitehouse.gov/files/documents/ostp/
PCAST/pcast_report_v2.pdf
2. David Botstein & Neil Risch, “Discovering
genotypes underlying human phenotypes:
past successes for mendelian disease, future
approaches for complex disease,” Nature
Genetics 33, 228 - 237 (2003).
3. American Cancer Society, Cancer
Facts and Figures 2012 (Atlanta, Ga:
American Cancer Society, 2012), http://
www.cancer.org/acs/groups/content/@
epidemiologysurveilance/documents/
document/acspc-031941.pdf
4. Council for Responsible Genetics.
“Genetic Testing, Privacy and Discrimination”,
Council for Responsible Genetics, Last
accessed October 04, 2012, http://www.
councilforresponsiblegenetics.org/Projects/
PastProject.aspx?projectId=1
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Genetic testing offers much promise in assigning disease risk, as well as identifying
those individuals who would benefit from
various available treatments. For some, ignorance truly is bliss as opposed to the anxiety,
doom, and hang-wringing that information
from such testing might provide. Some may
take results as a motivator to make lifestyle
changes, while others see a message to
live life to the fullest. Ultimately each individual must work with their physician and/
or genetic counselor to understand whether
test results are a diagnosis or merely a risk
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The Case for Personalized Medicine
Edward Abrahams, PhD, Mike Silver, PhD

The emphasis that personalized medicine places on targeting treatment to the unique molecular and genetic makeup of each individual
presents both challenges and opportunities in healthcare management and the industrial and social infrastructure required to support
it. The implications, which range from reconfiguring drug development strategies and clinical trials, to implementing protections against
genetic discrimination, have drawn the attention of many in industry,
academia, and government. In industry, collaborations have formed
to couple genetic tests to therapeutic treatment, and virtually every
drug in development today has a parallel program exploring whether variation in the patient population may affect response or safety.
Global regulatory agencies are publishing recommendations on how
to use and submit genetic findings; new and established drugs are being relabeled to recommend and sometimes require genetic testing to
segment the treated population.1,2 The implications of these trends are
that not only will treatment options improve for patients over time, but
the benefits will extend to industry and the healthcare system as they
take advantage of the efficiencies of getting the right treatment to the
right patient in a timely fashion.3,4

Background
Personalized medicine may be considered an extension of traditional
approaches to understanding and treating disease. Physicians have
always used observable evidence tomake a diagnosis or prescribe
a treatment tailored to each individual. In the modern conception of
personalized medicine, the tools provided to the physician are more
precise, probing not just the visually obvious, such as a tumor on a
mammogram or the appearance of cells under a microscope, but the
very molecular makeup of each patient.
A profile of a patient’s genetic variation can guide the selection of drugs
or treatment protocols that minimize harmful side effects or ensure a
more successful outcome. It can also indicate susceptibility to certain
diseases before they become manifest, allowing the physician and
patient to set out a plan for monitoring and prevention.
The ability to profile the structure, sequence, and expression levels of
genes, proteins, and metabolites is redefining how we classify diseases and select treatments, allowing physicians to go beyond the
“one size fits all” model of medicine to make the most effective clinical
decisions for each patient.
This approach is well suited to the medical challenges of the 21st century. Although in the developed world we have prevailed over many
of the diseases that have plagued humanity throughout the ages, what
remains are diseases with greater complexity— diabetes, cancer,
heart disease, and Alzheimer’s disease, to name a few. They are not
caused by a single gene or a single event, but by a combination of genetic and environmental factors, and they tend to be chronic, placing
a heavy burden on the global healthcare system. Personalized medicine provides the tools needed to better manage chronic diseases
and treat them more effectively.1,2 We can now point to real-world applications of almost every aspect of personalized medicine’s promise.
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For example, genetic profiles can better discern different subgroups of
breast cancer, guiding physicians to select the best treatment protocol
or, in some cases, forego the expense and risks of chemotherapy altogether;1 tests detecting variation in the way individuals metabolize the
blood thinning drug warfarin can help predetermine the right dose for
a patient, navigating the narrow therapeutic passage between reducing risk of clots and triggering internal bleeding;2 and a test for mutations in the genetic coding for an enzyme can help physicians select
the most effective drug for a colon cancer patient from an expanding
pharmacopoeia of choices, avoiding a costly and protracted trialand-error approach that can leave the patient suffering needlessly
from adverse effects or losing precious time in battling the disease.3,4
As evidence of the benefits continues to grow, an infrastructure of laws,
policy, education, and clinical practice is building around personalized medicine to support its use:
Medical institutions across the United
States and Europe have announced their commitment to putting
personalized medicine into practice through centers dedicated to
personalized medicine and prevention.3
n Personalized medicine approaches are becoming best practice
in hospitals, in order to ensure that patients with serious
conditions are given optimum therapy from the start.4
n The regulatory system is integrating genetic testing into the labels
of pharmaceutical products, ensuring that a drug is administered
in a way that minimizes the risk of adverse effects and improves
the chances of effective treatment.5
n Public-private partnerships are encouraged to invest in pharm
ceutical development to incorporate information on genetic
variation and its effects on the safety and effectiveness of
candidate drugs.5
n Personalized medicine applications have extended beyond
cancer to improve treatments in cardiovascular disease, infectious
diseases, psychiatric disorders, and transplantation medicine.
n Associations and collaborations are being developed with a truly
global focus on understanding the broad application of personalized medicine.
n The American Association of Health Plans has advocated policy
encouraging genetic testing and preventive care, and several
large private insurers have begun paying for genetic tests identifying presymptomatic, high-risk populations.
n The U.S. Department of Health and Human Services, the
President’s Council of Advisors in Science and Technology,6 and
the Personalized Medicine Coalition have defined wide-ranging
policy recommendations for personalized medicine. Furthermore,
a genetic privacy law has been passed, and other legislation
supporting personalized medicine has been introduced in the
U.S. Senate and House of Representatives.
n The International Conference on Harmonization has published
guidelines on Genomic Biomarkers E15 and E16 for regulatory
submission.7
Continued on page 18
n
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Clinical Applications
Ultimately, the success of personalized medicine will rise or fall on
its ability to demonstrate its value to the healthcare system, to the
industries that develop its products, and to patients. The promise of
personalized medicine, for which tangible evidence already exists,
includes the ability to:
shift emphasis in medicine from reaction to prevention—identifying
at-risk individuals through biomarker identification rather than
treating physical symptoms;
n enable the selection of optimal therapy and reduce
trial-anderror prescribing;
n make the use of drugs safer by avoiding adverse drug reactions;
n increase patient compliance with treatment;
n reduce the time and cost of clinical trials;
n revive drugs that are failing in clinical trials or were withdrawn
from the market; and
n reduce the overall cost of healthcare.
n

Shift Emphasis in Medicine from
Reaction to Prevention
Personalized medicine introduces the ability to use molecular markers that signal the risk of disease, or its presence, before clinical
signs and symptoms appear. This information underlies a healthcare
strategy focused on prevention and early intervention, rather than a
reaction to advanced stages of disease. Such a strategy can delay
disease onset or minimize symptom severity. One example is a test
used to look for BRCA1 and BRCA2 genetic mutations indicating a
hereditary propensity for breast and ovarian cancer.8 Women with
BRCA1 or BRCA2 genetic risk factors have a 36–85% lifetime chance
of developing breast cancer, compared to a 13% chance among the
general female population.9-11 For ovarian cancer, women with certain BRCA1 or BRCA2 gene mutations have a 16–60% chance of
disease, compared to a 1.7% chance among the general population.
The BRCA1 and BRCA2 genetic test can guide preventive measures,
such asincreased frequency of mammography, prophylactic surgery,
and chemoprevention.
More than 1,300 genetic tests exist that signal inherited susceptibility
to conditions as wide-ranging as hearing loss and sudden cardiac
arrest. Although not every test has a therapeutic option, a genetic
diagnosis often permits targeted prevention or mitigation strategies

Select Optimal Therapy
On average, a drug on the market works for only 50% of the people
who take it.12 The consequences in terms of quality and cost of care
are significant, leaving patients to contend with their disease and their
medical bills as they switch from one drug to another until they find
an effective therapy. Studies have linked variations in response to the
differences in genes that code for the drug-metabolizing enzymes,
drug transporters, or drug targets.13-15 The use of genetic and other
forms of molecular screening allows the physician to select an optimal

therapy the first time and avoid the frustrating and costly practice of
trial-and-error prescriptions.

Make Drugs Safer
According to a review of several studies, about 5.3% of hospital admissions are associated with adverse drug reactions.16 Many are the
result of variations in genes coding for the cytochrome P450 (CYP450)
family of enzymes and other metabolizing enzymes.17,18 These variants
may cause a drug to be metabolized in an individual more quickly or
slowly than in the general population.
As a result, some individuals may have trouble eliminating a drug
from their bodies, leading in essence to an overdose as it accumulates,
while others eliminate the drug before it has a chance to work. The
consequences of not considering variation in these genes when dosing can range from futility of treatment to unpleasant, or even fatal,
side effects.

Increase Patient Compliance to Treatment
Patient noncompliance to treatment leads to adverse health effects
and increased costs. When personalized therapies prove more effective or present fewer side effects, patients will be more likely to comply
with their treatments.
The greatest impact could be for the treatment of diseases such as
asthma and diabetes, in which noncompliance commonly exacerbates the condition. At least one study supports this point. Inherited
forms of hypercholesterolemia (high cholesterol) can increase the risk
of myocardial infarction before the age of 40 more than 50-fold in
men and 125-fold in women. Conventional monitoring of cholesterol
levels can catch the condition early, but genetic testing offers additional benefits. In addition to detecting the condition before there are
observable signs of disease, knowledgeof a genetic predisposition for
hypercholesterolemia provides patients with a powerful incentive to
make lifestyle changes and to treat their condition seriously. Patients
with a genetic diagnosis have shown more than 86% adherence to
their treatment program after two years, compared to 38% prior to
testing.19

Reduce Time, Cost, and Failure Rate of Clinical Trials
Developing a new drug is a costly and lengthy process.20 Theoretically,
the use of pharmacogenomic data, or information about how patients’
genes affect their drug responses, could reduce the time and cost of
drug development, in addition to reducing the rate of drug failures, by
allowing researchers to focus on subsets of patient populations. Using
genetic tests, researchers could preselect patients for studies, using
those most likely to respond or least likely to suffer side effects.
Enriching the clinical trial pool, as this approach is called, could
reduce the size, time, and expense of clinical trials.

Reduce the Cost of Healthcare
The cost of healthcare in the United States is on an unsustainable
upward climb. Incorporating personalized medicine into the fabric of
the healthcare system can help resolve many embedded inefficiencies,
Continued on page 20
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such as trialand- error dosing, hospitalization of patients who have
severe reactions to a drug, late diagnoses, and reactive treatment.
Specific examples of personalized medicine are generating tangible
results about their economic benefit. The authors of a recent study
exploring potential healthcare cost savings from using genetic testing
estimated that the use of a genetic test to properly dose the blood
thinner warfarin could prevent 17,000 strokes and 85,000 serious
bleeding events each year and avoid as many as 43,000 visits to
the emergency room. If the 2 million people that start taking warfarin
each year were to be tested at a cost of $125 to $500 per patient,
the overall cost savings to the healthcare system would be $1.1 billion
annually.21
Similarly, researchers showed in a 2006 article published in Cancer
that adjusting dosage of the colon cancer drug irinotecan based on
UGT1A1 testing results in about $1,000 in savings per patient tested
by reducing adverse events.

Conclusion
The intended beneficiary of personalized medicine has always been
the individual patient. With improvements in diagnostic technology
and more precise genetic and molecular classifications of disease, we
can now move away from having to say, “This is breast cancer; let’s
try chemotherapy” to saying “This is HER2 positive cancer, treatable
by herceptin.” The difference in approach, now more targeted to a patient’s molecular profile, can mean millions of lives saved or improved.
The additive effect of serving the individual patient in personalized
medicine has profound implications forglobal healthcare systems and
reducing the economic burdens on society. As evidence accumulates
on the individual and societal benefits, personalized medicine continues to gain prominence in industrial, academic, and governmental
initiatives.
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Clinical Data Exchange Standards between FDA and Pharma Industry
By Jennifer Price

The FDA recently organized a meeting to
discuss clinical data exchange standards
between the FDA and the pharmaceutical industry. There were speakers from the
FDA, pharma, and technology vendors. The
good news is the FDA is receiving data in
Study Data Tabulation Model (SDTM) format,
although currently they only receive 35% of
the data this way.
While the FDA is pleased that sponsors are
using the CDISC SDTM standard, the main
message at this event was that the FDA
would like more insight into the origin of the
data. They want access to audit trails and
information regarding the data cleaning
that was done. In addition, the FDA would
like to find an alternative to the limited SAS
Transport file that is currently being used to
transfer data.
The FDA is in much better shape than they
were five years ago when it comes to clinical data exchange. This is due in part to the
2009 creation of the FDA Computational
Science Center (CSC). The CSC’s mission
is “To support Center for Drug Evaluation
and Research (CDER) in continually improving the optimal drug evaluation and review process for the entire drug lifecycle.”
They do this by providing the following:
n

n

Creation of an integrated review
environment
Bio-informatics/business intelligence
platform

n

Easy access to multiple useful review tools

n

Data management support

n

Review tool development support

n

Training

In other words, they are the group supporting
clinical data exchange standards to the FDA!

What Goes On Behind the Scenes of
Clinical Data Submission
According to Dr. Chuck Cooper of the CSC,
the FDA knows there is a data cleaning, review, and coding process that goes on prior
to the submission of the data. The FDA thinks
it is important to have a view into these data
cleaning activities; they are interested in
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understanding any changes to the data or
any additions to the data such as during the
medical coding process.
Currently, clinical trial sponsors adhering to
CDISC standards submit a file called define.
xml that describes all of the data and metadata being submitted. Dr. Cooper says the
define.xml file is the first file a reviewer looks
at to understand what is being received in the
submission. One challenge the FDA is seeing
is that these define.xml documents are not always reflective of the data being submitted.

The Issue with SAS Transports:
Too Much Wasted Space
The FDA’s Douglas L. Warfield, PhD, Division
of Data Management Services & Solutions,
spent some time talking about problems seen
at the FDA by reviewers when it comes to
dealing with submission datasets. Currently
sponsors are required to submit their data in
a SAS transport format which assures the file
can be read by any version of the SAS statistical software.
According to Dr. Warfield, there is a lot of
“wasted space” in these large files and this
wasted space is “too costly.” Like any good
statistician, he presented us with a variety of
statistics, charts and graphs showing the size
of the same files in different formats, proving
that the SAS transport files are larger than
other formats. He wants to explore options
for reducing the file size of these large files.
This discussion took me back many years to
when disk space was very expensive.
Bill Gibson from SAS talked about new SAS
V5 transport file extensions that became
available in October 2012. These extensions
bridge the gap between the old SAS V5
transport files and SAS ODM. Some of the
old limitations are gone, such as field names
that previously were 8 characters can now
be 32 characters. SAS Labels, previously limited to 40 characters can now be 256. Many
people in the room including the FDA were
unaware that this new option existed from
SAS.
Overall, there was much talk about replacing these SAS Transport files with an agnostic
type of transport file that also contains the
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metadata such as the audit trail. There was
discussion around CDISC ODM and HL7 v3.
There appeared to be overall agreement that
CDISC SDTM is here to stay.
For me, it is always amazing to understand
the vastly different issues facing the FDA and
the pharmaceutical industry when it comes
to clinical data exchange. While the FDA
is struggling with old hardware, disk space
issues, and a lack of training, the high-tech
pharma companies want the FDA to provide guidelines and clinical data exchange
standards for them to jump into semantic ontology-based systems. This is like asking the
postal service to provide standards for instant
messaging.
This is why companies with relevant experience are so important. They act as the middle
ground between the FDA’s mission of ensuring safety, efficacy, and security of drugs and
the pharmaceutical industry’s role in discovering and efficiently testing new treatments. By
providing guidance to sponsors on realistic
best practice data collection methods and
clinical data exchange standards, these companies can help the industry achieve its goals
while meeting the demands of the FDA.
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CDISC Standards for Medical Devices

By Kit Howard, MS, CCDM, CRCP, Principal & Owner, Kestrel Consultants, Inc.

Introduction and Background
On December 4 of this year, the first FDA
data submission standards for medical
devices was published. The standards were
developed by CDISC, a non-profit standards development organization that has developed similar standards for a wide range
of data types, including drug and biologics
clinical trials, controlled terminology, animal toxicology and pharmacogenomics. These regulatory submission
standards have been developed in a collaboration between industry
and the regulatory authorities, and the FDA has been granted the
authority to require them.
th

Devices constitute an ever increasing proportion of the treatment
options available to patients and their physicians. At the same time,
there are significantly, by orders of magnitude, more device regulatory submissions in any given time frame than there are for drugs and
biologics. While each device submission tends to be much smaller
than a drug submission, they are typically still submitted in paper
format. “Electronic” submissions are those where the data and reports
are sent as pdf files, but are not machine-readable, meaning the data
cannot be reanalyzed. In many respects, this mirrors the typical drug
submission of 15 -20 years ago, and indeed some are still sent that way.
With more submissions arriving every year, plus the necessity to
increase efficiency and control budgets, migrating to full electronic
data submissions is unavoidable. Additionally, if one considers the
effort it would take to review a submission that fills several copy paper
boxes without any electronic tools, it is not surprising that many of
the FDA’s reviewers are eager to transition to machine-readable electronic submissions. This has obvious potential impacts upon patient
safety, review efficiency and quality, and timeliness. As a comparison,
consider how you would do your job if your boss told you tomorrow
that you can no longer use a computer to do your job - you will only
be able to use paper. In all likelihood you would become significantly
less efficient.
Three years ago, some members of CDASH, the CDISC data capture standards team, joined with some SDTM (submission data) team
members to lead the development of a set of standards that would
cover the core data submitted by most device studies. This proved to
be quite challenging. Firstly, there were virtually no individuals with
expertise in both devices and SDTM/CDASH. Secondly, the breadth
of products called “medical devices” is enormous, spanning everything from tongue depressors to machines that allow a surgeon to perform an operation thousands of miles away. These different kinds of
devices have some very different data needs. For example, some are
implanted in patients, while others, such as many diagnostic machines,
never directly interface with a patient at all. Because of that, unlike in
drug trials, some data are associated with subjects and some are not,
meaning they never have a subject identifier.

The ISO 14155 Medical Devices Good Clinical Practices standard
defines a “device” as:
Any instrument, apparatus, appliance, material or other article, whether used alone or in combination, including the software necessary for
its proper application, intended by the manufacturer to be used on
human beings for the purpose of:
n
n

n

n
n

diagnosis, prevention, monitoring, treatment or alleviation of disease,
diagnosis, monitoring, treatment, alleviation or compensation
for an injury or handicap,
investigation, replacement or modification of the anatomy or of a
physiological process,
control of conception,
and which does not achieve its principal intended action in or on
the human body by pharmacological, immunological or metabolic
means, but which may be assisted in its function by such means.

The team simplified the situation by narrowing the devices to be
modeled to those that will have to go through regulatory review prior
to marketing, the so-called Class II and III devices. The scope was
further narrowed by focusing on the types of devices that could be
handled like implantables, i.e., are a discrete object, can have patient
contact, are transported, and consist of a single unit (not a collection
of components). Some of the data for the initial domains (groupings
of data) will probably be captured on CRFs, whereas others will likely
be derived. The main consideration was to create a structure that was
flexible enough to accommodate a range of study requirements while
being firm enough to be predictable for the receiving agency.

The Domains
Seven new domains were developed for the Medical Device
Implementation Guide. Five of them follow typical SDTM/CDASH
structures, and 2 are “special-purpose” domains. Because some of
the data are more varied and unpredictable that in typical drug studies, a greater degree of interdependence between datasets exists in
these domains. This is reflected in the domain designs.
1. Study Device Identifiers (DI):
This allows the creation of a single unique identifier for each device regardless of how it is otherwise identified. When subjects
are identified, they are giving a subject ID, and that is all that is
necessary. Devices may be identified in many ways, from just a
serial number, to a combination of serial number and manufacturer, or serial number and model. In some cases, individual units
aren’t identified at all, and only a lot or batch number is used. DI
allows any combination of ID characteristics to be combined into
a single unique ID that is predictable across all domains but can
still be deconstructed into the original ID information. This allows a
single study to have different types of devices with different identifier characteristics and still get a single consistent ID. See Figure 1
for an example.
Continued on page 23
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Figure 1. This is a representation of a Device Identifiers dataset showing how different devices can be identified using different characteristics, and yet can
all be in the same study by assigning a single sponsor device identifier (SPDEVID) to be used in all other datasets. Rows 1 - 4 represent one device, with
SPDEVID of TEL-3745, and the other 3 a second device with SPDEVID of SOL-AB5.
(Study) Device Identifiers (DI)
STUDYID

SPDEVID

DIPARMCD

DIPARM

DIVAL

Study Identifier

Sponsor Device Identifier

Device Identifier Element Short Name

Device Identifier Element Name

Device Identifier Element Value

1

ABC-123

TEL-3745

TYPE

Type of device

Telescoping orthopedic rod

2

ABC-123

TEL-3745

MANUF

Manufacturer

Rods, Co.

3

ABC-123

TEL-3745

MODEL

Model

SuperLynx

4

ABC-123

TEL-3745

SERIAL

Serial Number

274962

5

ABC-123

SOL-AB5

TYPE

Type of device

Fixed length orthopedic rod

6

ABC-123

SOL-AB5

MANUF

Manufacturer

Ants, Inc.

7

ABC-123

SOL-AB5

BATCH

Batch

126-112AL

2. Device In-Use (DU):
Device In-Use contains values of measurements and settings that are intentionally set on a device when it is used, and may
vary from subject to subject or other target. These represent properties of the device that themselves don’t chance, but can be
set to different values when used. For example, a telescoping orthopedic rod can be set between 4 and 8 cm (that information would go into Device Properties DO), and for a given subject, it is set to 6 cm when implanted (this goes in Device In-Use DU).
This domain can be used in non-device studies. See Figure 2.
Figure 2. This shows information for an extendable orthopedic rod that, when implanted, was set to a length of 6 cm.
Device-In-Use (DU)
STUDY ID

USUBJID

SPDEVID

DUTESTCD

DUTEST

DUORRES

DUORRESU

DUDTC

Study Identifier

Unique Subject Identifier

Sponsor Device Identifier

Device In-Use Test Short
Name

Device In-Use Test Name

Result or Finding in
Original Units

Original Units

Date/Time Device Used
With Test/ Setting

ABC-123

02-1024

TEL-3745

ISLENGTH

In situ length

6

cm

2011-04-29

3. Device Exposure (DX):
This domain stores the details of a subject’s exposure to a medical device under study. To use DX, the device must be the target of the study,
as opposed to, for example, Device In-Use data, which can be for device setting for a non-study device. If the study is testing a drug/device
combination, both DX and EX might be expected.
Figure 3. Here, a telescoping rod called a SuperLynx Ortho Rod with the ID TEL-3745 was implanted into the right femur of subject 02-1024 on 29 Apr 2011.
It was not explanted, as seen by the null end date/time. This shows a distinction between SDTM (this table) and CDASH, as the latter would capture an
“Ongoing’”value or some other data to ensure that the end date was intentionally left null.
Device Exposure (DX)
STUDY ID

USUBJID

SPDEVID

DXTRT

DXLOC

DXLAT

DXSTDTC

DXENDTC

Study Identifier

Unique Subject Identifier

Sponsor Device Identifier

Name of Device Exposure
or Output

Location of
Device Exposure

Laterality of Device
Exposure

Start Date/Time of
Device Exposure

End Date/Time of Device
Exposure

ABC-123

02-1024

TEL-3745

SuperLynx Ortho Rod

FEMUR

RIGHT

2011-04-29

(null)

Continued on page 24
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4. Device Events (DE):
This contains device-related events, such as device malfunctions or calibrations. A device event may or may not be associated with a subject
or a visit, and a malfunction or defect can be observed before or after the device is assigned to a subject. If a device event, such as a malfunction, results in an adverse event, then the AE-related information would be recorded in the Adverse Events (AE) domain. The CRF would need
to capture a link between the two, such as is currently done with AEs and concomitant medications (see CDASH).
Figure 4. Device Events can capture malfunctions that occur before, during or after a device’s exposure to a subject. Here, a fissure was discovered after the
telescoping rod was implanted in subject 02-1024, and the rod was explanted on 25 Jun 2011. The explantation is captured a new CDISC variable DEACNDEV,
Action Taken with Device, that parallels the equivalent variable for Action Taken with Drug (--ACN). Note that it is not evident from this domain that the device
is a telescoping rod. That can be found in DI.
Device Events (DE)
STUDY ID

USUBJID

SPDEVID

DESPID

DETERM

DEDECOD

DECAT

DEACNDEV

DESTDTC

DEENDTC

Study Identifier

Unique Subject
Identifier

Sponsor Device
Identifier

Sponsor-Defined
Identifier

Reported Term for
Device Event

Device Events
Dictionary-Derived
Term

Category of Device
Event

Action Taken with
Device

Start Date/Time of
Device Event

End Date/Time of
Device Event

ABC-258

02-1024

TEL-8526

2

Fissure formation

FISSFORM

MALFUNCTION

Device Explanted

2011-06-25

5. Device Tracking and Disposition (DT):
The Device Tracking and Disposition domain represents a record of the movements of a given device. This could include initial shipment,
deployment, return, destruction, etc. The types of events included are dependent upon the type of device being tracked. The events that should
be tracked are determined by the sponsor. Note that, since most devices are not metabolized, tracking activity does not stop with the use of
the device on the subject. Even an implanted device is still tracked. There may be times when information from the DX domain may be derivable into DT instead of captured directly, and provided the information is accurate, this is completely acceptable. See Figure 5.
Figure 5. The DT domain stores information about the movement of the device, including before, during and after exposure to the subject. It may partially overlap
information in the DX domain, but the intent is very different.
Device Tracking & Disposition (DT)
STUDY ID

SPDEVID

DTTERM

DTPARTY

DTPRTYID

DTSTDTC

Study Identifier

Sponsor Device Identifier

Reported Term for the Tracking Event

Party Responsible for the Device

Responsible Party Identifier

Start Date/Time of Device
Tracking Event

ABC-123

TEL-3745

SHIPPED

SITE

02

2011-04-26

ABC-123

TEL-3745

IMPLANTED

SUBJECT

02-1024

2011-04-29

6. Device Properties (DO):
Device Properties reports device characteristics that should be in the submission but that do not play a role in uniquely identifying the device.
These properties do not change over the course of the trial. The devices have these properties whether or not they are ever deployed, and
therefore the domain doesn’t include USUBJID, the unique subject identifier. The sponsor decides what should be included in DO. See Figure 6.
Figure 6. Here the domain shows properties of the device that do not change over the course of the trial. Usually these properties remain constant over the life
of the individual device. In this example, there are three properties defined: the composition (titanium), the maximum extended length (8 cm) and the minimum
contracted length (4 cm). As with the other domains, the way we know that this describes a telescoping orthopedic rod is by looking at the DI domain.
Device Properties (DO)
STUDY ID

SPDEVID

DOTESTCD

DOTEST

DOORRES

DOORRESU

Study Identifier

Sponsor Device Identifier

Device Property Short Name

Device Property Test Name

Result or Finding in Original Units

Original Units

ABC-123

TEL-3745

COMPOS

Composition

Titanium

ABC-123

TEL-3745

MXLENGTH

Maximum Length

8

cm

ABC-123

TEL-3745

MNLENGTH

Maximum Length

8

cm

Continued on page 25
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6. Device-Subject Relationships (DR):
The Device-Subject Relationships domain is essentially a look-up table or an index that shows each device/subject relationship, meaning every
subject and the device(s) to which he/she was exposed, and vice versa. Because this information can be captured in a variety of locations in
different studies (e.g., surgery CRF, visit CRF, imaging CRF), this provides a single location to find those relationships. It also means that, regardless of what CRFs exist or where data were captured, if either the subject ID or the Device ID is known, the DR table can provide access to the
domains where the other ID is used. For example, if the subject has a medical history condition (e.g., nickel allergy), and there is a need to see
if the device contained nickel, the subject ID can be used to find the SPDEVID which then provides the link to the DO domain. While this table
could be collected on a CRF if the study design lent itself to that, it is expected that DR will usually be derived. See Figure 7.
Figure 7. The Device-Subject Relationship domain serves to provide a predictable place to make the connection between each subject and each device.
Because of this, these are the only fields required, making it a very unusual domain.
Device-Subject Relationship (DR)
STUDY ID

SPDEVID

SPDEVID

Study Identifier

Sponsor Device Identifier

Sponsor Device ID

ABC-258

04-1027

TEL-8526

The New Variables
The development of the device domains required the design of 4 variables that had not previously existed in CDISC standards. These variables
were added to the standard model from which the standards for drug and biologics trials, animal toxicology and other CDISC standards have
be built. This means they are available for future standards and studies to use.
SPDEVID: Sponsor Device Identifier, the
unique identifier assigned to each device. It is defined using the Device Identifiers domain and may refer to an individual device or to a collection of devices that are not identified any more precisely (e.g., a box of screws). In future development, the use of this in identifying device
components and other refinements will be further defined.
n --ACNDEV: Action Taken with Device,
generally expected to appear in Device Events and/or in AEs, this defines what happened with the device as the result of an event. It is analogous to the CDASH variable AEACN, which is Action Taken with Drug, although the expected responses will obviously differ.
n --PARTY and --PRTYID: Responsible Party
and Responsible Party ID, the variables that show who or what assumed responsibility at a given time. In the device domains, it’s used in Device
Tracking to indicate what entity took possession of the device. This can be a person (e.g., subject), or it can be represented by a physical location that is really a proxy for an organization, such as an investigative site. The --PARTY variable defines the type of entity and the --PRTYID is
the specific entity involved, e.g., --PARTY = SITE and --PRTYID = 02. The double dashes before the variable indicate that it may be used in any
relevant domain.
n

Next Steps
With the publication of the 7 device domains a huge milestone was reached, but there remains a tremendous amount to do. In the new year a number of additional teams will be starting to work on some of these issues.
If you would like to become involved, please send a message to the contact at the end of this article and you can be connected to the right team.
Insight, experience and fresh eyes are always welcome, especially when it comes from the point of view of device types that have not been well
represented.
n New Device Types: The initial domains were focused on data most commonly used by most devices, and when necessary defaulted to implantable one-device-one-subject type data. There are many other types of devices that require domains.
The next type will be Diagnostics, which will be challenging as the devices have no contact with subjects at all, and device
operators can have AEs.
n Granularity: The current domains all assume one-device-one-subject, but many devices have components that must be tracked separately, but
also in association with the overall device. There may be an almost limitless number of nested relationships. A team is forming to determine how
to handle this.

Continued on page 26
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n CDASH:

While the initial domains were
created using many CDASH and datacollection savvy people on the team, the
CDASH tables themselves need to be created. This will also involve solving some
issues such as relating more than one device to one AE, and allowing for multiple
relationships and actions (with both drugs
and devices) for one AE.

n Controlled

Terminology (aka code lists):
the new variables and a number of existing
variables need new terminology to support
device studies. A team has begun to identify the variables and the potential sources
for the terms. Some can be found on the
FDA’s website or other websites, some the
CDISC Controlled Terminology managers
(NCI EVS) have already in their library,
and yet others will need to be created.

n ADaM

(CDISC analysis standards): discus
sions are beginning with the ADaM team
to see what kinds of structures and datasets
may be useful for the analysis segment of
device submissions.

n Device

Pilot: FDA’s CDRH (device center)
has committed to doing a pilot using the
device domains. This is being supported by
the PhUSE organization, and there is inter-

est in finding a sponsor that is willing to use
a real submission to test the domains. This
is not as risky as it may seem, because the
agency is bound by law to do full reviews
within a set period of time regardless, and
because it’s a pilot it will receive a lot of
agency support and attention that should
speed the process.

Conclusion
This project has been a very long time in
the making, but the potential payback is
enormous. The device industry has largely
worked with paper submissions, which is
cumbersome and slow for the FDA. Changing
to the new processes will certainly require a
significant investment of time, resources and
patience, but will result in faster regulatory
turnaround time and faster, more efficient
in-house processes as well. The foundation
has been established, and the next steps
are clear, but there will still be plenty to do
after that, with not only many many different
kinds of devices needing domains and new
ones being invented every day, but also the
widening confluence of devices with drugs,
devices with biologics, and devices used in
new ways in new therapy areas. The opportunity to make a real different in patients’ lives
tomorrow and into the future is right now.
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SCDM announces
its first Asia conference
to be held in Mumbai
May 31 – June 1, 2013



This will the first ever SCDM conference to be held outside
the US - in line with SCDM's vision of being a truly global
organization, sharing thought leadership and best practices
across the globe.
More information will be available soon.
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