
Vienna—Two studies that tested 
changing the duration of adjuvant 
trastuzumab (Herceptin, Genentech) 
in patients with early breast can-
cer—shortening it to six months and 
extending it two years—have failed 
to overturn the standard of care, one 
year of treatment. 

Researchers say, however, that further 
data is needed to definitively conclude 
that six months of trastuzumab is inferi-
or. The two trials were presented at the 
recent annual meeting of the European 
Society for Medical Oncology (ESMO).

Vienna—Should oncologists begin 
using deep genome sequencing in their 
clinical practice? Next-generation 
sequencing (NGS) technologies have 
come a long way since 1977 when 
Frederick Sanger developed chain-
termination sequencing, but are 
they ready for prime time? At the 
annual meeting of the European 
Society for Medical Oncology, two  
key opinion leaders battled it out  
over this topic in a debate.

Testing 
Trastuzumab 
Duration
Early data show altering 
length has little effect; 
Longer follow-up needed

Debating Next-
Generation Deep 
Sequencing
At ESMO, experts assess 
the clinical use of genome 
sequencing

In late 2006, researchers at 
Duke University announced 

a remarkable discovery. The 
investigators, led by Anil Potti, 
MD, and Joseph Nevins, PhD, 
had figured out how to use 
microarray data to predict 
whether or not patients would 
be likely to respond to common 
chemotherapy regimens. The 
research, published in Nature 
Medicine (2006;12:1294-1300, 
PMID: 17057710), marked a leap 
forward in cancer treatment and 
personalized medicine.

“Part of the hope of some per-
sonalized medicine approaches 
is that we can pick up a pattern 
that may involve tens or evens 
hundreds of genes, something 
whose complexity makes it dif-
ficult to see, but that drives out-
comes to therapies and allows 
us to make predictions or treat 
patients,” said Keith Bagger-
ly, PhD, a biostatistician at the 
University of Texas MD Ander-
son Cancer Center in Hous-
ton. “This is certainly a tempt-
ing story, but it turns out that if 
you’re going to look at complex genetic signatures, you have to be really careful.”

A lesson Dr. Baggerly understands well. He and his colleague Kevin Coombes, PhD, 
spent years trying to replicate the Duke researchers’ original findings, but as they delved 
further, Drs. Baggerly and Coombes uncovered error after error in the data collection and 
analysis, finding, for instance, that genes labeled in Excel had been mistakenly shifted over 
by one data cell, and “sensitive” and “resistant” labels were switched, which meant if the 
data were applied to treatment, patients would get the worst drug for them, not the best.

Drs. Baggerly and Coombes voiced their concerns in several letters that spanned three 
years and involved subsequent publications by Drs. Potti and Nevins that contained the 
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same types of errors. The Duke research-
ers had also started clinical trials to test 
their theory and launched a company to 
commercialize their idea. During this 
time, the biostatisticians encountered 
resistance from journal editors, Duke 
University, and Drs. Potti and Nevins 
themselves to acknowledge the mounting 
evidence of problems. It took a story in 
the Cancer Letter published in July 2010, 
revealing that Dr. Potti had lied about 
being a Rhodes Scholar, to garner public 
interest and set a widespread investiga-
tion in motion.

At this point, it became clear that 
issues of misconduct, not just mistakes, 
were involved. To date, investigation 
into Dr. Potti’s work has resulted in 11 
retracted articles, seven corrections and 
one partial retraction. And with lawsuits 
against Duke University and Drs. Pot-
ti and Nevins under way, the saga will 
surely continue.

Beyond the Duke Misconduct

The Duke case does not represent an 
isolated instance of scientific misconduct. 
In the first meta-analysis of its kind, Dan-
iele Fanelli, PhD, of the Institute for the 
Study of Science, Technology & Innova-
tion at the University of Edinburgh, U.K., 
found that, on average, 2% of surveyed 
scientists admitted to fabricating or falsi-
fying data, and as many as 33% said they 
had altered an experiment, which includ-
ed “dropping data points based on a gut 
feeling,” and “changing the design, meth-
odology or results of a study in response 
to pressures from a funding source” (PLoS 
ONE 2009;4:e5738, PMID: 19478950).

Although many respondents did not 
consider “improving” data to be mis-
conduct, Dr. Fanelli pointed out in 
her paper that “the fuzzy boundary 
between removing noise from results 
and biasing them toward a desired out-
come might be unknowingly crossed by 
many researchers.”

John Ioannidis, MD, chief of the Stan-
ford Prevention Research Center and a 
professor of health research and poli-
cy epidemiology at Stanford Universi-
ty, in Stanford, Calif., agrees: “Fraud is 
very rare, but distortion in the sense of 
selective analyses and selective reporting 
seems to be highly prevalent.”

Dr. Fanelli also found that, on aver-
age, survey participants were more will-
ing to admit to a colleague’s wrongdo-
ing than their own: More than 14% of 
respondents reported knowledge of 
others who had fabricated, falsified or 
modified data and as many as 72% noted 
colleagues had engaged in questionable 
research practices. She noted, howev-
er, that self-reports tended to underes-
timate the true prevalence of miscon-
duct, whereas observed instances of 

research misconduct overestimate it.
“Knowing how common [research 

misconduct] is has been defined as the 
million-dollar question,” said Dr. Fanel-
li in an email to Clinical Oncology News. 
“No one knows, although evidence sug-
gests that the numbers are higher than 
most people think.”

Despite the barriers to estimating mis-
conduct, it is clear that the number of 
retractions in scientific papers is on the 
rise. Retractions have increased by at least 
10-fold over the past decade, comprising 
0.02% of the current medical literature 
(J Med Ethics 2011;37:249-253, PMID: 
21186208; PLoS ONE 2012;7:e44118, 
PMID: 23115617; J Med Ethics 2011;37:567-
570, PMID: 21486985).

And importantly, misconduct is the 
leading cause of these retractions. In 
a study published online Oct. 1, Arturo 
Casadevall, MD, PhD, the Leo and Julia 
Forchheimer Chair of Microbiology and 
Immunology at Albert Einstein College 
of Medicine in New York City, reviewed 
2,047 biomedical and life science retract-
ed research articles in PubMed as of 
May 3, 2012, and found that 67.4% could 
be attributed to misconduct—43.4% to 

fraud or suspected fraud, 14.2% to dupli-
cate publication and 9.8% to plagia-
rism—and only 21.3% to error (PNAS 
2012;109:17028-17033, PMID: 23027971). 
Error was previously considered the 
most common reason for retractions of 
scientific papers, but after careful anal-
ysis, the authors found that previous 
estimates of error were high because of 
“incomplete, uninformative or mislead-
ing retraction announcements.”

Another recent study, published Oct. 
24 (PLoS ONE 2012;7:e44118, PMID: 
23115617), confirms this high rate of mis-
conduct. The authors reported retrac-
tions due to alleged publishing mis-
conduct (i.e., plagiarism, duplicate 
publication, authorship disputes) at 47%, 

retractions due to alleged research mis-
conduct at 20% and those due to ques-
tionable data or interpretations at 42% 
(some retraction notices provided sever-
al reasons for the retraction, which is why 
the total is more than 100%).

Misconduct in Cancer Research

In the PNAS analysis, Dr. Casadevall 
as well as Ferric Fang, MD, a professor of 
laboratory medicine and microbiology at 

the University of Washington and editor-
in-chief of Infection and Immunity, and R. 
Grant Steen, PhD, the president of Med-
iCC (Medical Communications Consul-
tants) in Chapel Hill, N.C., compiled a list 
of 17 investigators who had amassed 10 or 
more retracted articles, “some of the most 
notorious cases in the history of research 
ethics,” they wrote. Five of the 17—includ-
ing Dr. Potti—were cancer researchers.

The investigator who tops the list is 
Naoki Mori, MD, PhD, who has had 36 
retractions to date. Dr. Mori, a Japanese 
virologist who previously worked at the 
University of the Ryukyus in Nishihara, 
Okinawa, Japan, was investigating novel 
therapies to target and suppress human 
T-cell leukemia virus type 1, known to 
cause leukemia and lymphoma. How-
ever, according to the blog Retraction 
Watch, while considering a new manu-
script Dr. Mori had submitted for pub-
lication in 2010, a reviewer found he 
had tampered with figures. Suspicious, 
the reviewer and his graduate students 
examined many papers published by Dr. 
Mori and found widespread manipula-
tion and duplication of images.

Another notable case of research fraud 
in cancer is that of Jon Sudbø, MD, DDS, 
PhD, a dentist and cancer researcher at 
the Radium Hospital in Oslo, who faked 
an entire study. Dr. Sudbø showed that 
nonsteroidal anti-inflammatory drugs 
could lower the risk for oral cancer, even 
in smokers—research that was so com-
pelling The Lancet fast-tracked its pub-
lication (2005;366:1359-1366, PMID: 
16226613). What soon emerged was that 
Dr. Sudbø had invented his entire study 
population, which included 454 patients 
with oral cancer and 454 controls. Camil-
la Stoltenberg, MD, PhD, the deputy 
director general of the Norwegian Insti-
tute of Public Health, uncovered the 
fraud when she noticed that the patient 
data had come from a cancer patient data-
base that “didn’t even exist for the time 
period when data collection supposed-
ly took place,” she told the Journal of the 
National Cancer Institute (2006;98:374-
376, PMID: 16537825). So far, Dr. Sudbø 
has had 14 articles retracted (PLoS ONE 
2012;7:e44118, PMID: 23115617).

Other transgressors on the list include 
Friedhelm Hermann, MD, PhD, a Ger-
man cancer researcher, who fabricat-
ed data in 94 papers (BMJ 2000;321:71, 
PMCID: PMC1127761), 21 of which 
were retracted, and Suresh Radhakrish-
nan, PhD, a researcher in the lab of Lar-
ry Pease, PhD, at Mayo Clinic in Roch-
ester, Minn., with 14 retractions (PNAS 
2012;109:17028-17033, PMID: 23027971).

When asked whether misconduct is a 
particular problem in cancer research, 
Dr. Casadevall, who is also editor-in-
chief of mBio, wrote in an email, “I agree 
that large numbers of retractions are 
associated with some fields, but at this 
time, we would rather not make that 
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conclusion [regarding cancer research] 
given the available data.”

Still, misconduct affects the integrity 
of cancer research and often has implica-
tions that extend beyond the researchers 
and institutions immediately involved.

“Misconduct cases always set us 
back,” said Alex Adjei, PhD, the senior 
vice president of clinical research and 
the Katherine Anne Gioia Chair in Can-
cer Medicine at Roswell Park Cancer 
Institute in Buffalo, N.Y. “[Misconduct] 
increases skepticism, taints results from 
studies in the particular field and some-
times kills promising collaborative proj-
ects, which are above board and not 
problematic.”

Dr. Fanelli agreed: “All evidence sug-
gests that the costs of misconduct 
are high, not only to the research and 
authors directly involved, but even to 
closely related fields, which suffer a 
damage in credibility.”

For instance, one study found that 
more than 28,000 subjects were enrolled 
and 9,189 treated in 180 retracted pri-
mary studies, and more than 400,000 

subjects were enrolled, with 70,501 
treated, in 851 secondary studies that 
cited a retracted paper (J Med Ethics 
2011;37:688-692, PMID: 21586404).

“Retractions are a measurable sign of 
the health of the scientific enterprise, 
but they are only the tip of the iceberg,” 
Dr. Fang told Clinical Oncology News 
in an email. “Exploring the underly-
ing causes of fraud, bias and error as 
well as measures that might be taken to 
improve the integrity and reliability of 
science are far more important than the 
retractions themselves.”

why Commit Misconduct?

The impetus for researchers to com-
mit research fraud is incredibly complex. 
“Scientific misconduct is a bit like doping: 
It is about gaining an unfair advantage in 
a competition,” Dr. Fanelli said. “Factors 

that become critical in the competition 
become potential motivators for cheat-
ing.” For instance, scientists are increas-
ingly being judged by performance 
parameters such as “the length of one’s 
publication list or the ranking of journals 
one has published in,” she noted.

When asked what factors may moti-
vate certain researchers to commit 
fraud or distort data, Dr. Casadevall said 

that there are probably many motiva-
tions, but believes the basic problem is 
“the reward system of science. … This 
is a ‘winner-takes-all’ system that gives 
disproportionate rewards to those who 
get there first and may encourage cheat-
ing in a small proportion of scientists,” 
he said. Other contributing factors, he 
added, are “the scarcity of funds and the 
increased competition among scientists 
for the limited resources available.”

Poor mentoring relationships also 
might play a role. One study found that, 
of 33 cases where a trainee was found 
guilty of scientific misconduct, 90% 
involved fabrication, falsification or 
both. In 73% of the cases, research men-
tors did not look at the raw data prior 
to publication and 62% did not set stan-
dards for recording data (Sci Eng Ethics 
2008;14:323-336, PMID: 18615274).

Ultimately, one incentive to com-
mit fraud may come down to human 
nature: People want the positive story 
to be true. “It’s a rush to have an idea 
that can potentially change how people 
are treated and medicine is done,” Dr. 
Baggerly said.

Elizabeth Wager, the chair of the Com-
mittee on Publication Ethics, an interna-
tional council of journal editors,  agreed, 
noting, “I think that some scientists start 
to believe their own theories so much 
that, if the data doesn’t fit the theory, 
they change the data.”

The path can start off with a minor 
transgression, but as these compound 
and are rationalized by the perpetra-
tor, “this makes the next transgression 
seem not only easier, but even mor-
ally correct,” wrote Jennifer Crocker, 

PhD, a professor of social psychology 
at Ohio State University, in an editori-
al addressing scientific fraud (Nature 
2011;479:151, PMID: 22071724).

Once it has occurred, misconduct 
can be difficult to spot. “One thing that 
caused problems in our context is that 
in addition to having some difficulty in 
understanding the raw data, there was 
lack of clarity about the methods used,” 
Dr. Baggerly said. “This [lack of clarity] 
helps people get away with misconduct.”

Additionally, because the data is com-
plex, errors become harder to detect. 
“If you’ve got a data matrix of 22,000 
genes by five samples, it’s much hard-
er to spot problems than if the matrix is 
10 by five,” he added. “This is a nontriv-
ial amount of effort, and if I’m review-
ing a paper, that is an amount of effort I 
probably won’t go through.”

Experts are now looking at ways to 
reform the system to prevent scientif-
ic misconduct. Validating potentially 
important findings should be a priority, 
Dr. Adjei said. “New, exciting data need 
to be replicated before we push them 
out into press releases.”

Dr. Casadevall pointed to a range of 
reforms that could help address some 
of these issues. “I think we are going to 
need a multilayered system to reduce 
fraud in the scientific literature,” includ-
ing “more attention to ethics, more vig-
ilance in laboratories, whistleblow-
er protection rules, more awareness of 
the potential of fraud among reviewers 
and editors, and a change in the culture, 
[which is] the hardest thing to do.”

—Victoria Stern

The Argument for Deep 
Genome Sequencing

Arguing the pro 
p o s i t i o n ,  Fa b r i c e 
A n d r e ,  M D,  P h D, 
of the Institut Gus-
tave Roussy in Ville-
juif,  France,  said 
that embracing deep 
sequencing in daily 
clinical practice is not 
only the right thing 

to do, it is a necessity. The number of 
genetic biomarkers known to influence 
patient outcomes and care has risen 
dramatically in recent years and is only 
expected to grow, he said. 

“The current system is not sustain-
able for hospitals and academic cen-
ters,” said Dr. Andre. “It’s not possible 
for [them] to run more than 10 bioas-
says per patient. We need to move to 

multiplex technology.”
For breast cancer, he said, clinicians 

can run tests for ER/HER2, TOP2A, 
FGR1, IGFR1R, EGFR, PAK1, BRCA1, 
CYP2D6, PTEN and PI3KCA among 
others. With whole genome sequenc-
ing, “you can assess all the genes that 
you want,” said Dr. Andre. “When you 
do one test for each biomarker, each 
biomarker has a cost. Keep in mind that 
three FISH [fluorescence in situ hybrid-
ization] is equal to the same cost of 
one whole genome CGH [comparative 
genomic hybridization] array.”

Whole genome sequencing also offers 
a number of other potential advantages. 
High throughput approaches can iden-
tify a large number of rare targetable 

gene alterations. This is increasing-
ly important as researchers find genet-
ic alterations that exist in 1% or 2% of 
patients. The technology also can cap-
ture minority clones that may be hard 
to identify when there is a low percent-
age of tumor cells in a sample. The next-
generation sequencers have been prov-
en to be accurate and they do not need 
large samples of tissue. Dr. Andre point-
ed out that some protein-based assays, 
which are used because they are less 
expensive than FISH, are not reliable. 
One study found that the immunohis-
tochemistry test for the HER2 protein 
was accurate only 81.6% of the time (J 
Clin Oncol 2006;24:3032-3038, PMID: 
16809727).

The “robust” deep sequencing tech-
nology is already being used for patient 
care at academic centers. One such 
example is the MOSCATO trial, which 
began in fall 2011. This trial enrolled 120 
patients with difficult-to-treat cancers 
and is using whole genome sequenc-
ing to identify potential therapeutic 
targets. Once a target has been identi-
fied, patients receive targeted thera-
py in a clinical trial if one is available. 
The turnover time for sequencing is 15 
days and the total cost is 1,500 euros, or 
roughly $2,000 per patient.

The cost of technology is expect-
ed to decrease dramatically in the next 
few years. By the end of 2012, Oxford 
Nanopore Technology is expected to 

‘Knowing how common [research misconduct] is 

has been defined as the million-dollar question. No 

one knows, although evidence suggests that the 

numbers are higher than most people think.’

—Daniele Fanelli, PhD
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‘In the context of prospective cohorts, but not clinical trials, I think we need to 

deliver NgS [next-generation sequencing] in order to detect a high number of 

rare, relevant genomic alterations and then treatment can be done in the context 

of Phase I trials or drug access programs.’
—Fabrice Andre, MD, PHD

Fabrice Andre, MD, PhD
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