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Note from the Editors
After a brief hiatus, we are happy to present this issue of 
the Biopharmaceutical Report.  Due to circumstances in the 
professional and personal lives of the editors, no issues were 
published in 2008.  However, the 2009 team of editors is 
committed to resuming the tradition of interesting scientific 
and news articles related to our profession. 

This issue’s feature article provides a regulatory perspec-
tive on the statistician’s role in the data verification and 
inspection process.  Although we devote substantial effort to 
determining the most appropriate analysis methods, inter-
pretable results also require accurate, reliable data.  This 
article describes some of the considerations and methods 
used to assess the validity of the data.  We believe that this 
article will broaden your perspectives and sensitivity to the 
issue of data integrity.

With regard to Section news, we have included a calen-
dar of upcoming Section events, with links to information 
sources.  The preliminary program for the upcoming Mid-
west Biopharmaceutical Workshop and the 2009 Section 
budget are also provided.

We have several articles in the works for upcoming issues 
that we expect to interest you.  We expect the next issue to 
feature an article on oncology trials.  As always, we are open 
to suggestions for additional articles. n
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A Regulatory Perspective of the Statistician’s Role in the 
Data Verification and Inspection Process 

Fraser Smith, Ph.D.
Food and Drug Administration, Center for Drug Evaluation and Research,  

Division of Biometrics IV, 10903 New Hampshire Avenue, Silver Spring, MD 209931

Abstract
This article describes two examples in which sponsors perform randomization using an Interactive Voice Response 
System (IVRS) so that treatment codes for individual patients are no longer available at the sites for inspection.  In 
addition, copies of laboratory source documents that comprise a critical component of primary endpoints may also 
not be available at the sites. In these two examples, nearly identical results were observed in two pivotal phase III 
clinical trials for the primary efficacy endpoints and identification and subsequent inspections of individual clinical 
investigator sites were not sufficient to detect possible data manipulation and falsification.  Therefore, as part of the 
data verification process, the statistical reviewer requested that copies of original laboratory source documents for 
selected sites and copies of original source documents for treatment randomization schedules be sent directly to the 
FDA from the external vendors.  In addition the statistical reviewer requested that the applicant send their standard 
operating procedures for randomization code generation and certification from the external vendors that the ran-
domization code documents were obtained from the original electronic file sent to the vendors from the applicant 
prior to study initiation.  These two examples demonstrate that in such a randomization set-up data manipulation 
and fraud are difficult to detect by FDA inspectors because randomization codes are no longer available at clinical 
investigator sites and in some instances primary efficacy endpoint data may only be available at central laboratories.  
Data manipulation and fraud are even more difficult to prove and are not necessarily perpetrated by an individual 
investigator or site.  However this should not deter a biostatistician and other members of the review team from 
investigating data that appear irregular or too good to be true.  The investigations performed by the statistical 
reviewer also helped to improve the FDA’s inspection process.  

Reasons for the importance of statisticians in the data verification and inspection 
process in clinical trials
A survey of biostatisticians by Ranstam et al (2000) revealed over 50% of the responders had heard about fabrica-
tion and falsification of data, deceptive reporting of results, suppression or selective deletion of data, and deceptive 
design or analysis in their proximity in the last 10 years.  The authors noted that a low proportion of biostatisticians 
reported working for organizations with systems for handling suspected fraud and that this indicates a need for 
more such systems.  Ranstam et al (2000) point out that biostatisticians work collaboratively with many clinicians 
and other scientists and have the insight and understanding of methodologies that can detect data manipulation 
and fraud and that they are expected to have a special professional interest in the validity of the results.  The authors 
noted that biostatisticians are often aware of confidential data and frequently observe scientific interactions in the 
prepublication stages.  Biostatisticians have experience analyzing, simulating and cleaning data and have a better 
sense of how robust results can be to changes in the data.  

Knatterud et al (1998) also noted that many statistical techniques can help identify unusual patterns, lack of 
variability and interactions between sites.  According to DeMets (1997), fraud is often difficult to detect and prove, 
and that it is not easy to determine the limits of fraudulent activity within a trial.  DeMets noted that fraud may 

1 The views expressed in this paper represent the private views of the author, and have no endorsement by the U.S. Food and Drug Administration.
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occur when patient data are modified to meet eligibility criteria or shortcuts 
were taken in obtaining patient outcome data, and that in extreme cases of 
fraud, data may have been completely fabricated.  Ellenberg (2000) believes 
that more rigorous efforts are needed to document the problem of fraud and 
that the incidence may not be as high as Ranstam et al estimated because 
of the low response rate in their survey.  In addition, Ellenberg notes that 
there is no clear-cut and well-accepted definition of fraud, and that the 
instructions for completing their survey indicated that poor methodology 
and “borderline practices” should not be considered as fraud, but that ignor-
ing multiple comparisons in a confirmatory trial may be considered fraud.  
According to Ellenberg, some might want to limit this term to the most 
severe acts of deception that could lead to criminal prosecution while the 
questionnaire by Ranstam et al included suppression or selective deletion of 
data and deceptive design or analysis practices in addition to more serious 
types of misconduct like fabrication or falsification of data.

Selected ICH E6(R1) guidelines pertaining to ensuring data integrity
Sections 5.1 and 5.2 of the ICH E6(R1) guidelines list principles for data quality assurance and quality control.

The sponsor is responsible for securing agreement from all involved parties to ensure direct access to all trial 
related sites, source data/documents, and reports for the purpose of monitoring and auditing by the sponsor, and 
inspection by domestic and foreign regulatory authorities.  Quality control should be applied to each stage of data 
handling to ensure that all data are reliable and have been processed correctly.

A sponsor may transfer any or all of the sponsor’s trial-related duties and functions to a contract research organization 
(CRO), but the ultimate responsibility for the quality and integrity of the trial data always resides with the sponsor.  

Section 5.5 of the ICH E6(R1) guidelines defines good clinical practices for clinical trial management, data han-
dling, and record keeping.  

The sponsor should utilize appropriately qualified individuals to supervise the overall conduct of the trial, to 
handle and verify the data, to conduct the statistical analyses, and to prepare the trial reports.

The sponsor should ensure that the systems used for electronic data handling and/or remote electronic data sys-
tems are designed to permit data changes in such a way that the data changes are documented and that there is no 
deletion of entered data (i.e., maintain an audit trail, data trail, edit trail).  If data are transformed during process-
ing, it should always be possible to compare the original data and observations with the processed data.  

The sponsor, or other owners of the data, should retain all of the sponsor-specific essential documents pertaining 
to the trial.  If the clinical development of an investigational product is discontinued the sponsor should maintain 
all sponsor-specific essential documents for at least 2 years after formal discontinuation or in conference with the 
applicable regulatory requirement(s). 

FDA inspections of clinical investigation sites
FDA inspections are routinely conducted at clinical investigator sites by the Division of Scientific Investigations 
(DSI).  DSI will inspect NDA clinical and non-clinical data for the review team before the team makes regulatory 
decisions.  DSI will inspect a few clinical investigation sites in a pivotal clinical trial and will check questionable 
data.  Inspections are performed based upon the importance of the study in terms of its relevance to the label and 
the NDA.  DSI Inspectors will verify the primary efficacy measurement, check adverse events and safety data.  The 
DSI inspector compares source document medical record data with case report forms and with data listings submit-
ted by the sponsor in the NDA.  They verify the source of the subjects to see if the subjects really existed, had the 
disease under study, met the inclusion/exclusion criteria, gave consent, and adhered to the protocol.  

A statistical reviewer may assist DSI by analyzing treatment effects across sites and identifying outliers or prob-
lems at individual study sites.  The statistical reviewer may also provide listings to the DSI inspectors for specific 
sites DSI intends to inspect.  Typically these listings consist of efficacy, laboratory or adverse event data and reasons 

A survey of 
biostatisticians 
by Ranstam et al 
(2000) revealed 
over 50% of the 
responders had 
heard about 
fabrication and 
falsification of data…



Biopharmaceutical Report, Spring 2009 4

Flowchart showing an example of the release of randomization codes

for discontinuation.  The on-site inspections can start from selected sites that may have site-specific problems and 
then identify indicators of systemic problems allowing for examination of additional sites and sponsor/monitor 
practices and problems.  

Inspectors may discover that patients received concomitant medications prohibited by the protocol, that there were 
gross violations of study inclusion or exclusion criteria in order to increase enrollment, that randomization codes were 
broken, that investigators re-entered the same subject in different studies or used the same data from a given subject 
for multiple subjects, that changes were made to original records and that source documents are missing.

However, identification and subsequent inspections of individual sites may not be sufficient to detect data 
manipulation and fraud.  Currently most sponsors perform randomization using an Interactive Voice Response 
System (IVRS) so that treatment codes for individual patients are no longer available at the sites for inspection.  In 
addition, copies of laboratory source documents that comprise a critical component of primary endpoints may also 
not be available at the clinical investigator sites.  These problems were recently encountered in two NDAs submitted 
to the FDA and are discussed in the remainder of the paper.

The Interactive Voice Response System
The IVRS utilizes a dynamic randomization system using an adaptive minimization technique for pre-specified 
stratification variables.  The randomization algorithm evaluates previous treatment assignments across the different 
strata to determine the probability of treatment assignment.  There are no fixed randomization lists available prior to 
enrollment of patients and there are no pre-determined randomization schedules.  The randomization algorithm is the 
source document and is supposed to be signed and dated prior to the time when the first patient is randomized into 
the study.  An external vendor is used to manage the treatment allocation codes.  Once a subject is found to be eligible 
for a trial, the investigator contacts the IVRS vendor and provides details about the subject including their stratification 
factors. Typically sites receive confirmation faxes from the IVRS vendor that include relevant patient information such 
as the date of randomization, the date of last visit and the date the last medication was assigned. 

In emergences, investigators must call the IVRS vendor to break the treatment code since there are no longer 
envelopes with patient numbers and treatment codes for investigators to open at the sites.  Treatment codes may be 
released to external vendors prior to the final analysis in order for plasma concentration analyses or PK modeling 
to be performed in patients receiving the new investigational treatment.  Treatment codes may also be released or 
partially broken up to the code level (e.g. treatment A, B) for the Data Safety Monitoring Board (DSMB) and may 
be completely unblinded if the chairman of the DSMB requests it.  Treatment codes are released to the sponsor or 
contract research organization after the official analysis database lock.

IVRS Vendor

CRO that performed  
final statistical analyses

External Vendor that analyzes 
Plasma Concentration Data

External CRO that  
performs interim analyses

External Vendor that  
performs PK modelingSponsor DSMB
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Distribution of HIV RNA Data from Phase III Studies  
Investigational Treatment Group

Cumulative Distribution of HIV RNA Data  
from Phase III Studies  

Investigational Treatment Group

Distribution of HIV RNA Data from Phase III Studies  
Placebo Treatment Group

Cumulative Distribution of HIV RNA Data  
from Phase III Studies  

Placebo Treatment Group

Example 1
Nearly identical results were observed in the investigational treatment group in two pivotal phase III trials for the 
applicant’s primary efficacy endpoint.  Out of approximately 225 subjects treated with the investigational medica-
tion in each study, 78.1% of the subjects in study 1 and 78.3% of the subjects in study 2 had HIV RNA viral loads 
that were <400 copies/mL.  

The two studies were identical in design except for geographic region.  The first study was conducted outside of 
the United States in Europe, Asia, and Central and South America while the second study was conducted primarily 
in the United States and had no European sites. 

Similar trends were also apparent in the two studies for the cumulative distribution of HIV RNA data for the follow-
ing categories (<50, <400, <1,000, <10,000 and <100,000 copies/mL) and for many of the secondary endpoints. 
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In contrast to the treated group, placebo treatment results differed some-
what in the two studies.  Out of approximately 120 subjects in each study, 
41% of the placebo subjects in study 1 and 43% of the placebo subjects in 
study 2 had HIV RNA viral loads that were <400 copies/mL.  

Nearly identical results were also observed for the investigational treatment 
arm in patients randomized before and on or after the combined median study 
day of randomization for the two studies.

In contrast to the treated group, results for the primary efficacy analy-
sis were not as similar in placebo patients randomized before and after the 
median study day of randomization in the two studies.

Within each study, treatment effects of investigational treatment relative to 
placebo varied greatly from site to site.

As part of the data verification process, the statistical review team requested 
copies of original source documents (laboratory reports) for HIV RNA data from the four sites that were inspected, from 
the site with the largest number of patients and from an additional site that had highly statistically significant results in 
favor of the investigational drug.  

Because the applicant used an IVRS, there were no fixed randomization lists available prior to enrollment of the 
patients in the trial and no treatment codes available in envelopes at the sites that DSI inspected.  Therefore the sta-
tistical review team also requested that copies of original source documents for treatment randomization schedules 
be sent directly to the FDA from the external vendors.  In addition, the statistical reviewer requested the applicant’s 
standard operating procedures for randomization schedule generation and certification from the external vendors 
that the randomization code documents were obtained from the original electronic file sent to the vendors from the 
applicant prior to study initiation.  A sample of treatment codes and laboratory data were compared to correspond-
ing values in the SAS data sets and appeared to match.

Example 2
Two phase III studies assessed post-exposure prophylaxis in household contacts of an index case of influenza.  In 
the first household study, the index case was treated while the index case was untreated in the second study.  The 
primary efficacy endpoint for the two phase III household prophylaxis studies was the proportion of households 
with at least one previously uninfected household member who contracted symptomatic, laboratory-confirmed 
influenza.  

Overall, based on the data submitted, the following results were observed:

•	 In	 two	household	studies	of	nearly	 identical	design	with	approximately	200	patients	per	 treatment	group	
in each study, 19.0% of the placebo households in each study and 4.1% of the treated households in each 
study had at least one previously uninfected member that became infected.  The odds ratios representing the 
prophylactic effect of the treatment compared to placebo were 0.18 in both studies with p values <0.001.  

In addition, two Phase III seasonal prophylaxis studies were conducted during community outbreaks of influ-
enza.  The first study enrolled subjects 18 years of age or older (mean age 29 years) from two university communi-
ties and the majority of the subjects (86%) were unvaccinated.  The second seasonal prophylaxis study enrolled 
subjects 12 to 94 years of age (mean age 60 years) with 56% of them older than 65 years of age and 67% vacci-
nated.  The primary efficacy endpoint for the two phase III community studies was the proportion of subjects in a 
community who contracted symptomatic, laboratory-confirmed influenza.  

•	 In	the	first	community	study	6%	of	the	554	placebo	subjects	and	2%	of	the	553	treated	subjects	developed	
symptomatic, laboratory-confirmed influenza; the odds ratio was 0.31 with p-value <0.01.  

•	 In	the	second	community	study,	1.4%	of	1685	placebo	subjects	and	0.2%	of	the	1678	treated	subjects	devel-
oped symptomatic, laboratory-confirmed influenza; the odds ratio was 0.17 with p-value <0.001. 

Data manipulation 
and fraud are dif-
ficult to detect and 
even more difficult 
to prove…
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The following issues were apparent from these results:

•	 Nearly	identical	rates	were	observed	for	the	primary	efficacy	endpoint	in	the	two	household	studies.		Such	a	
high degree of coincidence is rare.  

•	 The	odds	ratio	obtained	for	the	prophylactic	effect	of	the	investigational	drug	vs.	placebo	in	the	second	com-
munity study was almost the same as the odds ratios in the two household studies (0.18 in the two household 
studies and 0.17 in the second community study). 

•	 The	results	of	 the	second	community	study	were	highly	dependent	on	a	small	number	of	events.	 	Conse-
quently any kind of mistake or transcription error in the coding of patient identifiers or treatment codes could 
have significantly altered the results.

This is an example where it may be necessary for the statistician or clinician to request copies of original source 
documents if they were not available at the clinical investigator sites.  For example, the statistical reviewer could 
identify patients with signs and symptoms of illness and then from these subjects, the reviewer could identify 
placebo subjects with positive laboratory confirmation and treated subjects without laboratory confirmation of 
influenza.  As in the first example the review team could also request certified copies of original source documents 
for treatment randomization schedules.

Summary
In the examples shown, identification and subsequent inspections of individual clinical investigator sites were not 
sufficient to detect possible data manipulation and falsification.  Data manipulation and fraud are difficult to detect 
and even more difficult to prove and are not necessarily perpetrated by an individual investigator or site.  However 
this should not deter a biostatistician and other members of the review team from investigating data that appear 
irregular or too good to be true.  The process of investigating such irregularities will serve notice to the sponsors 
that the data are being checked.  The investigations performed by the statistical reviewer also helped to improve 
the FDA’s inspection process.  

Currently most sponsors perform randomization using an Interactive Voice Response system (IVRS) and treat-
ment codes for individual patients are no longer available at the sites for inspection.  In addition, copies of labora-
tory source documents that comprise a critical component of primary or important secondary endpoints may also 
not be available at the clinical investigator sites.  

If the source documents were not available at the clinical investigator sites and there is no way to determine if the 
requested documents were original source documents then the statistical review should state that the source docu-
ments were not inspected and therefore that the results of the primary efficacy analyses and any related secondary 
efficacy analyses could not have been verified and should be interpreted with caution.  The statistical reviewer may, 
in some cases request that the sponsor or external vendor send their standard operating procedures for randomiza-
tion code generation and that the sponsor and external vendor certify that the copies of the randomization codes 
or laboratory documents that were sent to the reviewer were the original source documents.  

Ideally procedures should be developed so that treatment codes are made available to the FDA as soon as pos-
sible after study initiation and well in advance of study completion and copies of laboratory source documents 
should be sent to the clinical investigator sites as soon as possible.  Otherwise it may become necessary for DSI to 
conduct more frequent inspections of sponsors, CROs and central laboratories in addition to routine inspections 
of clinical investigator sites.
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Relenza® (inhaled zanamavir).  In addition, the statistical review for Relenza for the prevention of transmission of 
symptomatic influenza A and B infections within household and community dwellings (NDA 21-036 / SE1-008), 
written by Dr. Fraser Smith can be obtained by sending a request for the review to the following address: FDA, 
Division of Freedom of Information (HFI-35), 5600 Fishers Lane, Rockville, MD 20857.

Acknowledgements

The author would like to thank Dr. Robert T. O’Neill for his suggestions and comments regarding the manuscript 
and would also like to thank Dr. Greg Soon, Dr. Robert T. O’Neill, Dr. Mohammad Huque, Dr. Daphne Lin, and 
Dr. Steve Wilson for their input during the NDA review process. n

Biopharmaceutical Section Calendar

March 15 – 8, 2009 ENAR 2009 Spring Meeting
    Grand Hyatt San Antonio, San Antonio, Texas
    http://www.enar.org/meetings.cfm

April 3, 2009  Webinar: Case Study in Parametric Survival Modeling
    Frank E. Harrell, Jr. 
    Dept. of Biostatistics, Vanderbilt School of Medicine
    Noon – 2 pm (Eastern Time)
    http://www.amstat.org/sections/sbiop/webinarseries.html

May 18 – 20, 2009  Midwest Biopharmaceutical Statistics Workshop
    Ball State University, Muncie, Indianapolis
    http://www.mbswonline.com/

August 1 – 6, 2009  Joint Statistical Meetings
    Washington Convention Center
    Washington, DC
    http://www.amstat.org/meetings/jsm/2009/index.cfm

Sept. 23 – 25, 2009 FDA Industry Workshop
    Capitol Hilton, Washington, DC
    http://fdaindustry09.blogspot.com/2008/08/introduction-to-fda-industry- 

    workshop.html 



Biopharmaceutical Report, Spring 2009 9

The 30th Annual Midwest Biopharmaceutical Statistics 
Workshop Preliminary Program

Monday, May 18
9 am – 1 pm 
Short Course
Integrating Graphics and Statistics across Pharmaceutical Research and Development.   
Michael O’Connell, TIBCO

2:15 – 2:30 pm 
Introduction and Welcome  
Alan Menius, GlaxoSmithKline and Sheryl Stump, Department of Mathematical Sciences, Ball State University

2:30 – 3:30 pm 
Benefit/Risk Considerations  
Scott Evans, Harvard University

3:30 – 4:30 pm 
Observation Medical Outcomes Partnership
Paul Stang, Johnson & Johnson

5:00 – 7:00 pm     
Monday Night Mixer

Tuesday, May 19
8:30 – 11:30 am 
Concurrent Sessions

A.  Quantitative Safety Assessment
B.  Nonlinear and Mixed Effect Models
C.  Post-Approval Data Mining Opportunities
D.  Analytical Chemistry

11:30 – 1:00 pm 
Lunch Buffet

12:00 – 1:30 pm 
Poster Session

1:30 – 4:30 pm 
Concurrent Sessions

A.  Pharmacometrics/Modeling and Simulation
B.  Advances in Animal Models and Statistical Modeling for Toxicology
C.  Issues for Observational Studies
D.  QBD: Challenges in the Clinical/Non-Clinical Link
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Tuesday Evening Banquet
Speaker: Stan Young, CGStat
Topic: Everything is Dangerous

Wednesday, May 20
8:30 – 11:30 am 
Concurrent Sessions

A.  Bayesian Methods in Drug Development
B.  Drug Discovery
C.  Analyses for Comparative Effectiveness
D.  Stability Analysis

11:30 – 1:00 pm     
Lunch Buffet

Closing Remarks 
Alan Menius, GlaxoSmith Kline 

Biopharmaceutical Section Student Paper Award  
2009 Submission Guidelines

Student paper awards ($1000 cash prize) are presented annually at the Joint Statistical Meetings (JSM) Biopharma-
ceutical Section Open Business Meeting, held Tuesday at 5:30 pm. Winners are encouraged to attend the business 
meeting to receive the award in person. Student research papers with statistical content applicable to the Biophar-
maceutical arena are eligible for consideration. In addition to submitting a paper for judging, the student must also 
submit an abstract of the work as a contributed paper for JSM. The categories for scoring are clarity, contribution 
to statistics, and biopharmaceutical applicability. Suitable topics include but are not limited to methodological 
issues in preclinical or clinical trials, epidemiology studies of drug (or device or biological) safety, genetic studies 
predicting drug (or biological) response, laboratory and toxicological data analyses, methods for high-dimensional 
data from high-throughput screening, and non-linear pharmacokinetic modeling .

The following guidelines will help in making the judging process fair and unbiased:

•	 Submissions	should	be	labeled	as	a	"student	paper	submission"	and	sent	to	Matilde	Sanchez,	Program	Chair	
for the Biopharmaceutical Section, MSanchez@arenapharm.com. 

•	 The	work	must	also	be	submitted	as	a	contributed	paper	for	presentation	at	JSM.	Requirements	for	contrib-
uted paper submission (Dec 1, 2008 – Feb 2, 2009 at 3pm ET) must be followed in addition to those for the 
student paper submission.

•	 Submissions	of	student	papers	for	consideration	must	be	received	electronically	in	WORD	or	in	.pdf	format.	
Two	versions	should	be	submitted	as	 follows:	1)	complete	paper	and	2)	 "blinded"	paper.	The	submission	
email should contain the name, school, and contact information of the student.

•	 In	the	"blinded"	version	of	the	paper	the	student's	name	and	affiliation/school	should	NOT	appear,	names	for	
references should not be included in the text (numbers for references should be used in text, names should 
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appear on reference page only). References that would unblind a reviewer to the student's name or the stu-
dent's	advisor/collaborator	should	be	removed	and	replaced	with	the	text	"Reference	removed."

•	 The	length	of	the	student	paper	should	not	exceed	15	pages	of	double-spaced	type	of	text	with	no	more	than	
5 additional pages of appendices (20 pages maximum). Please consider a manuscript style for the paper to 
facilitate publication in the proceedings for JSM or in another appropriate journal.

•	 Deadline	for	student	paper	submissions	is	March	31,	2009.	

Papers must be submitted no later than 1 year after graduation and reflect research completed while the author 
was a student. n

2009 Budget Biopharmaceutical Section, ASA

Revenue $112,000

Dues $10,000

Webinar Registrations $42,000

Continuing Education Profit $20,000

FDA/Industry Profit $20,000

Interest/Dividends $5,000

Corporate Contributions $15,000

Expenses $229,250

Internet $1,000

Telephone $50,000

Postage/Delivery $250

Conference Sponsorships $10,000

Food $10,000

Competition Awards $9,000

Outreach $80,000

Room Rental  $1,000

Honorarium $60,000

Bank Card Fees $1,000

AV Equipment Rental $1,000

Software Support $1,000

Membership Survey Administration $5,000

2009 Profit/Loss ($117,250)

Ending 2008 Balance $315,000

Projected Ending 2009 Balance $197,750
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Let’s Hear from You!

If you have any comments or contributions, please contact the Editors: David Henry, phone 609-818-4142, 
email david.henry@bms.com; Jose Alvir, email Jose.Alvir@pfizer.com; Deborah Panebianco, email 
deborah_panebianco@merck.com.  

We are looking for volunteers to write articles that will be of interest to our members.  Some authorless 
topics that have been suggested include animal studies and veterinary medicine, bioequivalence in biologics 
and personalized medicine.  If you have been working in an area and would like to suggest a topic or 
volunteer to write, please send us an email.  Non-technical articles related to our work are welcome.  One 
example might be an article about outsourcing statistical programming to Asia.  Perhaps someone could 
write an article about how to effectively work when the statistical programming is outsourced.  How is it 
different from using a regular CRO?  How will our function change?

The Biopharmaceutical Report is a publication of the Biopharmaceutical Section of the American Statistical 
Association.


