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By David R. Parkinson
NCI’s 30 criteria for development and evaluation of highly predictive 

genomic-based diagnostic tests is a consequence of recent unfortunate 
experiences utilizing genomic classifiers to assign patients to therapies in 
clinical trials. 

These are the kinds of tests anticipated by the world of personalized 
or precision medicine. 

To ensure their accuracy for patients, these tests need to incorporate 
measurement of the complex biology underlying such clinical phenomena 
as the likelihood of a particular patient benefiting from a particular targeted 
therapeutic. 

KATHLEEN COONEY was named deputy director for clinical 
services at the University of Michigan Comprehensive Cancer Center. 

Cooney is Frances and Victor Ginsberg Professor of Hematology/
Oncology and chief of the Division of Hematology/Oncology at the U-M 
Medical School and has been serving as interim medical director for the 

By Paul Goldberg
NCI has published a 30-point checklist it uses to evaluate proposed 

clinical studies that rely on genomics and proteomics to determine the 
patients’ treatment.

The institute’s standardized, prospective approach is a direct 
consequence of three ill-fated Duke University studies that relied on genomic 
predictors to determine therapy for breast and lung cancer patients.

The studies were terminated after this publication reported that a key 
investigator at Duke—Anil Potti—had falsified his credentials, claiming, 
among other things, to have been a Rhodes scholar (The Cancer Letter, July 
16, 2010).
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Subsequent reanalysis of Duke data led to 
retractions of papers published in the world’s most 
significant medical journals and formation of a panel 
of the Institute of Medicine to determine when findings 
generated from genomic research can be safely applied 
in clinical studies. Altogether, 19 Potti papers have been 
retracted, partially retracted or corrected.

NCI officials have been working on the 30-item 
checklist, which appears on page 3 of this publication, 
for over a year. 

The criteria are used to evaluate proposals for 
institute-sponsored studies, and the checklist will 
become a formal guideline after it’s published in a peer-
reviewed journal. The institute’s paper accompanying 
the checklist is close to being submitted, officials said 
to The Cancer Letter. 

“We’ve made a point of emphasis that we want 
most of our trials to contain biomarkers that select 
specific patient populations to be in these trials,” 
said Jeffrey Abrams, associate director of the Cancer 
Therapy Evaluation Program and acting director, clinical 
research, at the NCI Division of Cancer Treatment and 
Diagnosis. “We want to leave the old days where we 
just gave these drugs to a broad group of patients with 
a certain histologic type of cancer and then hope that 
the drug would work.

“The drug companies have also moved in to 

this approach,” Abrams said to The Cancer Letter. 
“Everybody is trying to develop a drug with a companion 
diagnostic if at all possible.” 

The checkpoints reflect the fundamentals of omics-
based studies, said Daniel Hayes, the Stuart B. Padnos 
Professor of Breast Cancer Research and Clinical 
Director, Breast Oncology Program at the University 
of Michigan Comprehensive Cancer Center.

“This is, in my opinion, what should be ‘Tumor 
Markers 101’—and, frankly, failure to adhere to these 
minimally rigorous SOPs is what has made the field so 
chaotic and led to the Duke fiasco,” said Hayes, who 
served on the IOM panel. “These in many ways reflect 
the roadmap laid out in the IOM report.”

Checklist Will Become NCI Policy
The NCI checklist applies to studies that rely on 

high-dimensional, mathematically-modeled “omic” 
classifiers, as opposed to biological classifiers, which 
assign patients to therapy because they may have a 
particular gene or a particular mutation targeted by the 
investigational therapy.

“We are aiming at the complex mathematical 
models generated from high-dimensional data, because 
that’s where we see people get into a lot of trouble,” 
said Lisa McShane, a biostatistician at the Biometric 
Research Branch at the NCI Division of Cancer 
Treatment and Diagnosis, and the first author on the 
paper describing the checklist. 

“It is not our intent to tread on the territory of 
strongly biologically driven classifiers. However, 
sometimes the lines can blur between those two types 
of classifiers. Should the same kind of validations take 
place with those kinds of studies? 

“Validation of the analytical performance is still 
important for biologically driven classifiers, but they are 
not derived as computational black boxes, so different 
considerations may apply in assessing the body of 
evidence.”

For now, the checklist is being used informally to 
evaluate studies, and after the paper is submitted, the 
list will, in effect, become policy, officials said. 

The checklist addresses both the scientific 
strength of the preliminary data and the processes used 
to generate these data, as well as issues pertaining to 
feasibility of the study. 

The plan requires some prospective validation 
prior to use of an omic classifier to guide patient care. 
Also, it requires additional information about the 
classifier such as how it is calculated and assessments 
of its reproducibility.
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The Checklist
Criteria for Omics-
Based Predictors
In NCI Clinical Trials
Specimen Issues

1. Establish acceptable methods 
for specimen collection and 
processing and appropriate 
storage conditions to ensure 
the suitability of specimens 
for use with the omics test.

2. Establish criteria for screening 
out inadequate or poor-
quality specimens or isolated 
analytes prior to performing 
assays.

3. Specify the minimum amount 
of specimen required.

4. Determine the feasibility of 
obtaining specimens that will 
yield the quantity and quality 
of isolated cells or analytes 
needed for successful assay 
in clinical settings.

Assay Issues

5. Review all available information 
about standard operating 
procedures (SOPs) used 
by the laboratories that 
performed the omics assays 
conducted as part of the 
developmental  studies, 
including technical protocol, 
reagents, analytical platform, 
assay scoring, and reporting 
method, to evaluate the 
comparability of the current 
assay to earlier versions and 
to establish the point at which 
the omics test was definitively 
locked down.

6. Establish a detailed SOP for 
the conduct of the assay, 
including technical protocol, 

Source: Institute of Medicine 

“We are raising the bar,” McShane said. “We are not at this point 
saying, ‘Here is this 30-point checklist and mark off each one of these,’ 
we will be phasing in use of the checklist as investigators begin to 
understand the type of evidence that will be expected and can plan 
for obtaining the necessary information in appropriately documented 
fashion during the classifier development process. There may be 
nuances in how the checklist is applied in specific situations.”

NCI will be asking for more information and documentation than 
it has in the past.

“If a blinded validation was done, we will want specific 
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instrumentation, reagents, 
s co r ing  and  repor t i ng 
methods, calibrators and 
analytical standards, and 
controls.

7. Establish acceptability criteria 
for quality of assay batches 
and for results from individual 
specimens.

8. Validate assay performance by 
using established analytical 
metrics such as precision, 
a c c u ra c y,  s e n s i t i v i t y, 
specificity, linear range, limit 
of detection, and limit of 
quantification, as applicable.

9 .  E s t a b l i s h  a c c e p t a b l e 
rep roduc ib i l i t y  among 
technicians and participating 
laboratories and ensure 
adherence to a detailed SOP.

10. Establish a turnaround time 
for test results that is within 
acceptable limits for use in 
real-time clinical settings.

Model Development, 
Specification, and 
Preliminary Performance 
Evaluation

11. Verify all data used in the 
process for developing the 
predictor model or conduct 
a retrospective evaluation 
to check for  accuracy, 
completeness, and outliers.

12. Assess the developmental 
data sets for technical 
artifacts (e.g., effects of assay 
batch, specimen handling, 
assay instrument or platform, 
reagent ,  or  operator) , 
focusing particular attention 
on whether any artifacts 
could potentially influence 
the observed association 
between the omics profiles 
and clinical outcomes.

information about how the blinding was accomplished and evidence 
that the classifier had not changed during or after the validation. We 
want to see the proof that there was a blinded validation. This is too 
important to just take on faith.” 

Blinding—or lack thereof—was an important component of the 
Duke scandal. In an interview with The Cancer Letter, Potti’s mentor 
at Duke, Joseph Nevins, claimed that his team’s approach had been 
blindly validated using European data (The Cancer Letter, Oct. 23, 
2009). The Duke team’s European collaborators disputed this claim, 
and the resulting paper, published in The Lancet Oncology, was among 
those retracted. 

Not Taking Claims on Faith
Before Duke, NCI’s stance would have been different. 
“Years ago, we would more or less take it on faith if someone 

presented us with their proposal to test a classifier and there was a 
publication associated with it,” said McShane, one of the statisticians 
involved in uncovering problems with the Duke data. 

“We wouldn’t necessarily have gone back to the original paper 
to see whether it looks sound. We would just assume that it’s okay, 
and if it was retrospective we wouldn’t go to this depth of evaluation 
of the predictor.”

The Duke team’s studies were based on papers published in 
2006 in Nature Medicine and the New England Journal of Medicine. 

McShane’s role in helping uncover the problems with the 
Duke classifiers was partially unveiled at the IOM meetings, where 
she provided extensive testimony. Her testimony covered the Duke 
case, but gave her perspective on the challenges and pitfalls in omics 
research in general. 

The NCI checklist expands on the IOM recommendations. 
While the institute’s criteria are intended for use in evaluation of 

proposals for NCI-sponsored studies, institute officials say they hope 
that other federal agencies, as well as non-federal funding organizations 
and industry, would consider similar approaches.

Buy-in from trial sponsors outside NCI would be significant, 
because the Duke studies demonstrated inconsistent oversight of such 
studies. The Duke studies were conducted under sponsorship of the 
Department of Defense and pharmaceutics companies and had no 
FDA approval for investigational use of the classifiers, which FDA 
regulates as “devices.” 

Were it not for extraordinary circumstances—including Potti’s 
Rhodes claim—the Duke trials would have likely gone on unimpeded.

 McShane said the lessons of the Duke case and years of 
experience related to review and oversight of other studies aiming 
to develop and use omics predictors form the foundation of the NCI 
checklist. 

“The bottom line is, you can’t rely on publication in a journal 
to establish the soundness of a classifier, and you can’t assume that 
all details concerning robustness of a classifier in real-world clinical 
settings and feasibility of use have been worked out,” McShane said. 
“Even in my IOM testimony, I mentioned the one Duke classifier. When 
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13. Evaluate the appropriateness 
of the statistical methods 
used to build the predictor 
model and to assess its 
performance.

14. Establish that the predictor 
algorithm, including al l 
data preprocessing steps 
and cutpoints (if any), are 
completely locked down and 
identical to prior versions for 
which performance claims 
were made. 

15. Evaluate whether previously 
reported clinical validations of 
the predictor were analytically 
and statistically rigorous and 
unequivocally blinded.

16. Establish the reproducibility 
of the predictions, including 
verification that the prediction 
algorithm can be applied one 
case at a time and does not 
depend on other specimens 
processed simultaneously.

17. Summarize the expected 
distribution of predictions 
in the patient population 
to which the predictor will 
be applied, including the 
distribution of any confidence 
metrics associated with the 
predictions.

18. Review any studies reporting 
evaluations of the predictor’s 
performance and determine 
their relevance for the setting 
in which the predictor is being 
proposed for clinical use.

19. Search public sources to 
determine whether any 
q u e s t i o n s  h a ve  b e e n 
raised about the data or 
methods used to develop 
the predictor or assess its 
performance, and ensure that 
all prior questions have been 
adequately addressed.

we did the protocol review, we asked a simple question: ‘If you run 
this assay twice on the same tumor, how often do the results agree?’ 
And for one of them, it was 60 percent. That’s not much better than 
flipping a coin. 

“And the fact that that had not been done prior to the protocol 
being submitted was remarkable.”

CTEP director Abrams said the changes in oncology are making 
it essential to enact a unified set of standards. 

“Many of the things that are now in this policy have always been 
good practice of developing biomarkers,” Abrams said. “With more 
emphasis on it, with the things that happened at Duke, with companies 
and the FDA focusing on it, there has been more attention than ever 
not only to how you develop a drug, but how do you develop the 
biomarker that goes along with the drug. It’s an evolution.”

The Pitfalls of Omics
Researches can benefit from taking a pause before launching a 

clinical validation, McShane said.
“People just don’t think to ask all of the questions that are 

addressed by the checklist,” she said. “They just assume the classifier 
will perform fine.”

Therefore, the NCI checklist includes some form of a prospective 
validation of the classifier if it will be used to guide patient care, which 
is also strongly advised in the IOM report.

“We don’t want this to come across like Draconian requirements, 
because there will have to be some flexibility, but the bottom line is 
that we have to make sure that all these questions are being asked,” 
McShane said. 

While the Duke case may represent an outright manipulation 
of the data, many problems aren’t caused by malice.

“All misconduct issues aside—that’s not my biggest concern at 
this point—people fit these models, and not having adequate expertise 
to conduct some of these more sophisticated analyses, they end up 
fitting to noise in the data,” McShane said.

“Sometimes they make grandiose claims about how well the 
classifier predicts whatever it is they are trying to predict.”

Statisticians can comfortably deal with fitting simple regression 
models or Cox proportional hazard models. 

Alas, mathematical models built from high-dimensional omics 
data are different. They don’t behave the way you might expect from 
models built from data of lower dimensionality.

“When you start with 10,000 variables and you are trying to 
build a model to predict an endpoint, you are essentially guaranteed—
if you don’t do it properly—of fitting completely to the noise,” 
McShane said.

Medical literature is full of examples of researchers using the 
data used to create a model to also validate the same model, and—as 
a result—convincing themselves of the model’s good performance.

This circuitous logic, known as a resubstitution estimate, 
sometimes figures in medical literature—and proposals for clinical 
trials. 
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Clinical Trial Design

20. Provide a clear statement of 
the target patient population 
and intended clinical use of 
the predictor and ensure that 
the expected clinical benefit 
is sufficiently large to support 
its clinical utility.

21. Determine whether the 
clinical utility of the omics 
test can be evaluated by 
using banked specimens from 
a completed clinical trial (e.g., 
prospective–retrospective 
study).

22. If a new prospective clinical 
trial will be required, evaluate 
what aspects of the proposed 
predictor have undergone 
sufficiently rigorous validation 
to allow treatment decisions 
to be influenced by predictor 
results; where treatment 
assignments are randomized, 
provide justif ication for 
equipoise.

23. Develop a clinical trial protocol 
that contains clearly stated 
objectives and methods and 
an analytic plan that includes 
justification of sample size; 
lock down and fully document 
all aspects of the omics 
test and establish analytic 
validation of the predictor.

24. Establish a secure clinical 
database so that links among 
clinical data, omics data, 
and predictor results remain 
appropriately blinded, under 
the control of the study 
statistician.

25. Include in the protocol 
the names of the primary 
i n d i v i d u a l s  w h o  a r e 
responsible for each aspect 
of the study.

“If you take the model and take the data you used to build the 
model and plug it into the model, it would look like it had perfect 
accuracy,” McShane said. “We still see people doing that kind of thing, 
even within the last two years, in well respected journals. The less 
rigorous the journal’s statistical review, the more you see it.”

Last year, a researcher proposed to conduct a validation of a 
model based on 100 measurements on each patient’s tumor sample. 

“They had split a group of patients—there were a few dozen 
patients—into multiple groups and built a predictor within each group, 
and one of the groups had three patients in it,” McShane said. “Can 
you imagine building a model using 100 variables when you only have 
three patients? And then they put it all back together and made claims 
about this model working. This paper appeared in a reputable journal. 
Publication alone is not enough.

“This is people taking innocent missteps, and we’ve had this in 
grants, we’ve had this in protocols from cooperative groups. It gets 
through unless somebody stops and does what we do, which is look at 
the original publications. And if you can’t judge what was done from 
information provided in the published article, then you have further 
problems.”

The lesson to go back and review original papers was learned as 
early as the Duke situation, according to McShane’s IOM testimony. 

It was a trial proposal from the Duke investigators that caused 
NCI to go back to review some of the key publications that were being 
questioned. NCI reviewers found inconsistencies that prompted the 
institute to contact Duke officials with its concerns in September 2009.

Of course, the example of a retrospective validation isn’t nearly 
as harmful as the Duke experiments, where patients were assigned to 
therapy based on faulty predictors.

However, retrospective validation that plays no role in treatment 
can entail harm, McShane said.

“Is that where we want to spend our resources, to collect 
specimens to validate something that wasn’t developed appropriately 
in the first place?” McShane said. “We don’t have unlimited resources 
to try everything that someone wants to present to us. 

“And the other problem is, if it involves some kind of a procedure 
that the patient wouldn’t ordinarily undergo, an extra biopsy for 
example. That’s something we should not take lightly, we shouldn’t 
just go taking specimens from patients if we don’t have good reasons, if 
we can’t use it in a way that would answer a valid scientific question.”

There are other ways for researchers to go wrong.
“We’ve had cases where we started up trials, doing some kind 

of a biomarker assay or an omics profiling approach, and even though 
everyone swears up and down that there shouldn’t be any problem 
getting the quality and quantity of specimens that are needed for 
successful assays, you actually try it and you come up with only 20 
percent of the specimens being useful,” McShane said.

“I know of one case where they were doing a blood-based assay, 
and no one thought to check whether the specimen needed to be kept 
on ice while they were being prepared for shipment,” she said. “Well, 
they did need to be kept on ice, because of the first 100 samples that 
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Ethical, Legal, and 
Regulatory Issues

26. Establish communication with 
the individuals, offices, and 
agencies that will oversee the 
ethical, legal, and regulatory 
issues that are relevant to the 
conduct of the trial.

27. Ensure that informed consent 
documents to be signed by 
study participants accurately 
descr ibe the r i sks  and 
potential benefits associated 
with use of the omics test and 
include provisions for banking 
of specimens, particularly to 
allow for “bridging studies” 
to validate new or improved 
assays.

28. Address any intellectual 
property issues for use of the 
specimens, markers, assay, 
and computer software used 
for calculation of the predictor.

29. Ensure that the assay is 
performed in a CLIA-certified 
laboratory if the results will be 
reported to the patient or his 
or her physician at any time, 
even after the trial has ended 
or the patient is no longer 
participating in the study.

30. Ensure that appropriate 
r e g u l a t o r y  a p p r o v a l s 
have been obtained for 
investigational use of the 
omics test.

Follow us on Twitter: 
@TheCancerLetter

were shipped to the lab, 80 were totally unusable. It’s a little detail 
that no one thought about.” 

The checklist requires some prospective validation before a 
classifier is used to assign patients to therapy, as was the case in the 
Duke studies. 

However, the checklist doesn’t mandate any specific type of 
prospective studies, such as, for example prospective-retrospective 
studies. In prospective-retrospective studies, existing tumor samples 
obtained from previous studies are used to test new hypotheses. 

“If you are looking for something that will tell you how to choose 
therapy and you want to take a prospective retrospective approach, 
then you need to have the right trial that’s doing the right treatment 
randomization. If it’s a new therapy, then you probably don’t have the 
right trial,” McShane said. “You need to have the right specimens and 
a sufficient number of them—i.e. sample size—to achieve adequate 
statistical power in order to definitively answer the question of whether 
this classifier works. And that’s something that people often forget.”

Public Access to Classifiers? 
“The NCI checklist provides clarity and specificity for all these 

essential criteria, which are consistent with the recommendations 
of IOM Committee on Omics-Based Predictive Tests,” said Gilbert 
Omenn, chair of the IOM panel and director of the Center for 
Computational Medicine and Bioinformatics at the University of 
Michigan.

However, the institute stops short of mandating access to the 
details of the classfier. “I wish they would reinforce making full details 
of the bioinformatic classifier public,” Omenn said to The Cancer 
Letter.

Keith Baggerly, a biostatistician at MD Anderson Cancer Center, 
whose detective work focused public attention on problems with the 
Duke data (The Cancer Letter, Oct. 2, 2009) said he is happy to see 
the guidelines.

“While they (and many parallel points made in the IOM report) 
may constitute ‘Tumor Markers 101,’ explicit enumeration brings them 
that much closer to actual implementation,” Baggerly said in an email. 

“Using omics information correctly can be hard, and, as the IOM 
report notes, there are several groups (funders, regulators, journals, 
investigators) that can all contribute to improving the situation. 

“If the NCI (and other funding agencies) say ‘This is what we 
want to see before we give you money,’ that’s something they’ll get. 
That’s what the NCI is doing here, and it’s something I hope the other 
funders note. 

“If the FDA says ‘This is what you need to have before we’ll let 
you run a clinical trial,’ then that’s information they’ll get. The FDA 
clarified guidance on investigational device exemptions in the omics 
based context starting roughly contemporaneously with the IOM 
hearings. 

“If the journal editors say ‘this is what you need to provide before 
we’ll publish your claims,’ that’s what they’ll get. It’s at this level that 
I see the most potential for requiring complete public specification of 

http://www.twitter.com/thecancerletter
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the raw data and algorithms, since ‘publication’ literally 
equals ‘making public.’

“I can see cases where companies or other groups 
might have reservations about making algorithmic 
details public, but these should not preclude them from 
obtaining funding or clearance if they can supply these 
details to funders and regulators. 

“To the extent the things these groups are asking 
for are closely aligned, that further consolidates the 
process and increases the odds things will actually be 
done that way. 

“Many items in the NCI checklist parallel things 
the FDA asks for in IDE filings, things the REMARK 
guidelines suggest journals should be asking for, and 
points made in the IOM report. 

“Hindsight is always 20/20, but had these 
guidelines been in place earlier, they might have helped 
prevent the Duke trials from getting as far as they did. 
Requiring data, code, lockdown of the algorithm, and 
actually checking that the performance of the algorithm 
didn’t change when run on the same data might have 
prevented the lung metagene score (the subject of the 
2006 Duke NEJM paper) from being tested as part of 
CALGB30506.

“There, requiring proof of prospective validation 
led the NCI to block use of the LMS in guiding patient 
therapy, but testing the algorithm many times on the 

same data (which the NCI did when it audited in the 
trial in late 2009-early 2010) would have shown the 
results fluctuated widely and might have prevented 
even the lesser harms associated with sample collection 
and wasted resources. 

“Had these guidelines been in place at the 
Department of Defense [which sponsored one of the 
Duke trials], they might have provided an audit trail 
back to the raw data being used to justify the claims, 
and had some of the mislabeling been noted they might 
have prevented some of those clinical trials altogether. 

“Had the guidelines been widely understood to 
represent things the FDA required, that might have 
prevented the Duke trials from being started without 
IDEs. Had the journals asked for more explicit 
specification of the algorithms and raw data sources, 
that might have prevented our having to expend so 
much effort on forensic reconstruction. 

“Perhaps most importantly, if investigators 
were used to thinking about these guidelines as they 
assembled studies, reproducibility rates for papers in 
the literature might be a good deal better than they are 
(ref Ioannidis et al, Nat Gen, 2009, Begley and Ellis, 
Nature, 2012),” said Baggerly.

David Ransohoff, professor of medicine and 
epidemiology at the University of North Carolina, who 
served on the IOM panel, said the checklist makes an 
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important contribution to science by defining the terms.
“The NCI checklist helps by specifying details 

about what key terms like ‘unequivocally blinded,’ 
‘independent,’ and ‘locked down’ mean, and by 
indicating that reviewers and funding organizations 
will seriously check to see that they have been done 
correctly if they are claimed,” Ransohoff said. 

“Most of the ideas in the checklist—and in the 
IOM report—are not new to the fields of biostatistics 
and epidemiology that deal with details of research 
design and interpretation,” Ransohoff said. “The 
problem has been how to implement those ideas and 
then report accurately what was done. For this problem 
of implementation, the checklist and explanatory 
document are an important contribution.

“A fundamental issue addressed in the checklist is 
to focus on the most basic principle of strong science: 
blinded hypothesis-testing in independent data. For 
whatever reason, this principle seems to have gotten 
lost in the complexity and mass of data and analysis 
involved in omics research. What must be done—and 
that the checklist reinforces—is hypothesis-testing 
that involves independent subjects or samples, a pre-
specified and locked-down assay and plan of analysis, 
and blinding.

“The checklist will help investigators understand 
details of exactly what needs to be done and reported.”

NCI’s McShane said the checklist takes the IOM 
recommendations to the next level, by translating them 
into operational principles.

“They published an extensive report that set 
forth some really important principles and guidelines,” 
McShane said. “We went to a finer level of detail and 
cover five different domains. We get into a lot more 
specifics about the types of information you need, the 
types of feasibility studies you should have done before 
you launch a trial. We view it as a how-to-manual to 
assess readiness of an omics classifier for use in a trial. 

“Most of the points in the checklist are based on 
lessons learned through the school of hard knocks.”

In this way, they involve classifiers and 
algorithms, and thus differ from the kinds of relatively 
straightforward enrichment strategies such as mutation 
characterization that have characterized the recent 
companion diagnostics for alk and braf inhibition.

All of us learned many lessons from events 
at Duke, and the need for extreme rigor in test 
development with respect to all of the dimensions 
covered by these criteria became apparent. 

These dimensions included issues concerning not 
only tissue specimens as well as assay development 
and performance, but also those issues involving model 
development, clinical trial design, and ethical, legal, 
and regulatory factors. 

This is clearly an area in which technology 
development has outpaced its rigorous application to 
the unraveling of the biology underlying treatment 
selection and outcome. Doing this correctly is difficult; 
not doing it correctly is fraught with peril to patients 
and is therefore unacceptable.

The criteria are therefore welcome, and they 
join a series of draft guidelines from the FDA relevant 
to this new world of diagnostics informing clinical 
treatment decisions. 

However, the development of these tests involves 
skill sets, resources, timelines, and even development 
risk foreign to the historical world of diagnostic test 
development. 

Complexity of their development far transcends 
the traditional steps involved in establishing “analytical 
validity,” i.e. ensuring that the test accurately measures 
some naturally-occurring protein or other molecule.

These classifier-based tests are a different beast. 
The classifiers are assembled often after the 

measurement of a very large number of parameters, 
such as expressed genes in a particular context. 
The classifier is developed to inform on a particular 
important clinical decision, e.g. whether to treat or not 
treat, the choice of treatment, duration of treatment, etc. 

In diagnostic development terms, it informs on 
the “clinical validity” of a test, and these NCI criteria 
address considerations related to both analytical and 
clinical validity evidence development. 

What these criteria do not address is another 
dimension relevant to the incorporation of these new 
tests into clinical medicine, i.e. their “clinical utility,” 
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The Cancer Letter • Feb. 8, 2013
Vol. 39 No. 6 • Page 10

In Brief
Cooney to Oversee U-M 
Clinical Operations
(Continued from page 1)

or socioeconomic relevance of the test. 
For example, does this test affect physicians’ 

clinical decision making, or is just another added cost 
to patient care?

Can it be shown to improve clinical outcome, to 
spare unnecessary treatment, or to reduce costs? 

All of these kinds of evidence are now being 
requested by payers for test reimbursement in addition 
to the analytical and clinical performance of the test.

No generally accepted guidelines for development 
of this kind of evidence exist, although the soon to be 
released Effective Guidance Document for molecular 
diagnostics being generated by the Center for Medical 
Technology Policy should help in this regard.

The world of diagnostics has been both enabled 
and made much more complex by the possibilities 
raised by the incorporation of genomic technologies 
into approaches to inform medical care. 

Satisfying the criteria described by NCI may be 
necessary to ensure the successful development of 
these kinds of clinical management tools, which enable 
individual patient biology-based clinical decision-
making. 

Review and approval by the FDA of tests which 
clearly will directly affect decision-making about 
treatment selection seems only appropriate, given that the 
FDA already regulates the use of the drugs themselves.  
Nevertheless, applying such rigor, and developing 
the requisite high levels of evidence involves a 
level of complexity, skill sets, resources, timelines, 
and development risk not unlike those involved in 
therapeutics development. 

Yet current payment policies for laboratory tests 
reflect time and materials involved in conduct of the 
test, and not the complexity of test development or the 
ultimate clinical value of the test. 

Absent a clear reward system, it is not clear 
who will develop this potential new generation of 
tests. The rigor of test development described above 
is not the traditional remit of academic research, and 
development of high levels of clinical validity and 
utility evidence has not been rewarded and therefore 
not incorporated into the culture of the diagnostics 
industry.

A clear business model for the molecular 
diagnostic company trying to develop highly predictive 
clinical tests does not currently exist, despite the 
general recognition by all parts of the stakeholder 
community of the potential value of these tests. 

What will change this situation? Will policy 
changes at the national level recognize the potential 

value of the tests and either subsidize or reward their 
development? 

Will large pharma companies recognize the 
competitive advantage of tests accurately linking their 
therapeutics with individual patients, or will they be 
forced to participate in the development of these tests 
by drug payment policies which only reward drugs 
which are effective in a given patient, so-called “pay 
for performance”? 

Will hybrid, integrated therapeutics/diagnostics 
companies emerge with the drug and diagnostic 
marketed as a package? 

All is unclear. 
What is clear is the promise of the application 

of these genomic technologies, the complexity of 
doing so accurately, and the importance of the kind of 
methodological discipline and technological rigor in 
development of these tests that the NCI criteria address.

The author is a venture partner at New Enterprise 
Associates, a venture capital firm. He is available at: 
dparkinson@nea.com.

center since 2011.
The newly created position oversees the centers 

clinical activities, including its outpatient facilities, 
inpatient cancer units, cancer clinical programs at 
satellite locations and the development of a network 
of community partners. 

The WINSHIP CANCER INSTITUTE 
of Emory University received gifts totaling $10 
million from The Wilbur and Hilda Glenn Family 
Foundation. The donations focus on support for 
the breast cancer program’s research priorities, and 
will establish the Glenn Family Breast Center at 
Winship.

The donations will continue support for Glenn 
Scholars, a program which awards pilot grants to 
Winship research scientists engaged in breast cancer 
research.

The foundation also previously funded an 
endowed chair in breast cancer research, held by Ruth 
O’Regan.
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MARCUS NEUBAUER will be medical 
director for oncology services at McKesson Specialty 
Health, effective March 1.

Neubauer will serve as the primary medical 
liaison between physicians in The US Oncology 
Network and physicians and executives within the 
National Comprehensive Cancer Network. 

Neubauer has been involved with The US 
Oncology Network for more than 15 years. He serves 
as chair of the network’s Pathways Task Force, sits on 
the editorial board of the Journal of Oncology Practice, 
and most recently served as an oncologist with Kansas 
City Cancer Center.

PIERRE MASSION will serve as director of 
the thoracic program at Vanderbilt-Ingram Cancer 
Center.

Massion, associate professor of medicine and 
cancer biology, joined Vanderbilt in 2001. 

Massion and his colleagues plan to segment the 
program into three arms.

The first arm features a thoracic center led by 
Joseph Putnam and Otis Rickman. The center will open 
a new early detection clinic, expanding personalized 
care for patients who are dealing with more advanced 
disease, including intensive palliative care for patients. 

The second arm is a thoracic educational program 
led by Leora Horn, Eric Grogan, and Rickman, which 
is designed to provide academic training for students, 
fellows and clinicians in preventive, diagnostic and 
continuing care, with special emphasis on continuing 
medical education for physicians.

The third arm is the thoracic research program, 
led by William Pao and Massion, which will be 
integrated within the lung cancer center and continue to 
develop investigator-initiated studies including clinical 
trials geared toward prevention, early diagnosis, 
personalized medicine and health services research.

MARK RUBIN will lead a new Institute for 
Precision Medicine at Weill Cornell and NewYork-
Presbyterian/Weill Cornell Medical Center.

Rubin currently serves as vice chair for 
experimental pathology, director of Translational 
Research Laboratory Services, the Homer T. Hirst 
III Professor of Oncology, professor of pathology 
and laboratory medicine and professor of pathology 
in urology at Weill Cornell and is a pathologist at 
NewYork-Presbyterian/Weill Cornell. 

The institute will seek to identify the genetic 
influencers of a patient’s illness and use this genetic 

information to design a more effective treatment. 
Weill Cornell and NewYork-Presbyterian will invest 
in sequencing, a more expansive biobank for all 
patient specimens and tissue samples, and dedicated 
bioinformaticians.

Rubin, the institute’s inaugural director, has 
investigated molecular biomarkers that distinguish 
indolent from aggressive disease, which has led to 
discoveries that increased the molecular understanding 
of prostate cancer. This includes co-discovering two 
of the most common mutations in prostate cancer, the 
TMPRSS2-ETS rearrangements and SPOP mutations.

ROSWELL PARK CANCER INSTITUTE 
is expanding its Center for Personalized Medicine 
through $5.1 million in New York State assistance and 
$18.5 million in additional investments.

The expansion was initially funded through the 
state’s Regional Economic Development Council in 
December 2011.

The center is Western New York’s first resource 
for next-generation gene sequencing to meet federal 
laboratory improvement standards. It will house high-
throughput and personal gene sequencers, along with 
a dedicated 1,600-processor supercomputing cluster 
to analyze individual genomes.

RPCI expects to use the center in planning 
individualized care for its lung, melanoma and 
leukemia patients in the near future. 

The center’s first projects include clinical research 
studies to determine whether anthracycline-based or 
platinum-based chemotherapy will be most effective 
in treating a woman’s breast cancer on a personalized 
basis; to develop a diagnostic test for superficial bladder 
cancer; and to engage 600 volunteers representing the 
region to identify the particular healthcare priorities 
of this community, aided by a mobile tissue-collection 
unit that will travel to disparate and underserved areas.

THE AMERICAN CANCER SOCIETY 
Cancer Action Network published “Catalyst for 
Cures: How Federally Funded Cancer Research 
Saves Lives,” detailing the effects of sequestration on 
federally funded cancer research.

The report focuses on the impact of federal 
funding for NIH and NCI, and highlights federally 
funded scientists and collaborative work. Unless 
Congress averts the across-the-board cuts, the budgets 
of NIH NCI would revert to 2008 levels.

“Sequestration could cost us a decade of progress 
in medical research leaving the next breakthroughs in 
the fight to defeat cancer to languish in the labs,” said 
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John Seffrin, CEO of the network. “Lawmakers should 
act to avoid these indiscriminate cuts.”

The report illustrates that investment in cancer 
research supports nearly 433,000 jobs at universities 
and cancer centers nationwide.

The report can be found at www.acscan.org/
researchreport.

MOFFITT CANCER CENTER broke ground 
for its phase I expansion of its McKinley campus. 

The center will construct a new $74.2 million 
outpatient facility, which it plans to open in February 
2014.

The new McKinley facility will include clinics, 
an ambulatory surgery center, infusion and imaging 
facilities, research labs, and space for blood draws. 
Approximately $54.2 million will be spent on the 
building and parking garage and $20 million on new 
equipment.

The expansion was made possible by a donation 
of 30 acres of land from the city of Tampa and 
Hillsborough County, as well as support from the 
Florida state legislature.

The clinics will include screening services 
moved from Moffitt Cancer Center Screening and 
Prevention’s location on Fowler Avenue. The four 
new ambulatory surgery suites will serve patients with 
cancers including breast, melanoma, head and neck, 
and sarcoma. Clinical space will include breast and 
skin cancer programs, as well as associated imaging.

LOUISE PERKINS was named the first full-
time chief science officer of the Melanoma Research 
Alliance. 

She will be responsible for guiding the 
organization’s scientific strategy and overseeing its 
peer-reviewed grant-making program and scientific 
collaborations. 

Previously, Perkins spent five years as CSO at 
the Multiple Myeloma Research Foundation. Before 
that she was director of cancer research at Bayer 
Pharmaceuticals, and led a cancer research group at 
the Schering-Plough Research Institute.

Since the alliance was launched in late 2007, 
Suzanne Topalian, professor of surgery and oncology 
and director of the Melanoma Program at John Hopkins 
University’s Sidney Kimmell Comprehensive Cancer 
Center, has led the organization’s scientific program 
on a part-time basis. Topalian will continue to serve 
as chair of the organization’s scientific advisory panel 
and as a member of its grant review committee.

FDA News
Zaltrap Approved in Europe;
FDA Approves Generic Doxil

The European Commission granted a marketing 
authorization for Zaltrap (aflibercept) in combination 
with FOLFIRI chemotherapy in adults with metastatic 
colorectal cancer that is resistant to or has progressed 
after an oxaliplatin-containing regimen.

The decision was based on the results of the 
VELOUR phase III trial. Zaltrap received approval from 
FDA in August 2012 after a priority review.

In VELOUR, 1,226 patients with mCRC who 
previously had been treated with an oxaliplatin-
containing regimen were randomized to receive either 
Zaltrap 25mg/ml concentrate for solution for infusion in 
combination with FOLFIRI chemotherapy or placebo. 
Twenty-eight percent of patients in the study received 
prior bevacizumab therapy. 

The primary endpoint of the trial was overall 
survival. Secondary endpoints included progression-free 
survival, overall response rate, and safety. 

In patients previously treated with an oxaliplatin 
containing regimen, adding Zaltrap to FOLFIRI 
improved median survival from 12.06 months to 13.50 
months (HR=0.817 [95% CI 0.714 to 0.935; p=0.0032]), 
an 18 percent relative risk reduction.

Progression-free survival improved from 4.67 
months to 6.90 months (HR=0.758 95% CI 0.661 
to 0.869; p=0.00007), or a 24 percent relative risk 
reduction. The overall response rate in the Zaltrap 
plus FOLFIRI arm was 19.8 percent compared to 11.1 
percent for FOLFIRI alone (p=0.0001). 

Zaltrap is a recombinant fusion protein which acts 
as a decoy receptor that binds to VEGF-A, VEGF-B 
and placental growth factor. In the U.S., Zaltrap is a 
registered trademark of Regeneron Pharmaceuticals, Inc.

FDA approved the first generic version of 
the cancer drug Doxil (doxorubicin hydrochloride 
liposome injection), which is currently on the FDA’s 
drug shortage list.

For products on the shortage list, the FDA’s Office 
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of Generic Drugs is using a priority review system to 
expedite the review of generic applications to help 
alleviate shortages, according to the agency.

The generic is made by Sun Pharma Global FZE, 
and will be available in 20 and 50 mg vials.

In February 2012, to address the shortage of 
doxorubicin hydrochloride liposome injection, the 
FDA announced it would exercise enforcement 
discretion for temporary controlled importation 
of Lipodox (doxorubicin hydrochloride liposome 
injection), an alternative to Doxil produced by Sun 
and its authorized distributor, Caraco Pharmaceutical 
Laboratories Ltd. that is not approved in the U.S. 

A federal judge approved a consent decree of 
permanent injunction against Ben Venue Laboratories 
Inc. and three of its corporate officers for failing to 
comply with current good manufacturing practice 
requirements as required by federal law.

The action restrains Ben Venue Laboratories, a 
Boehringer Ingelheim company, from manufacturing 
and distributing drugs from its Bedford, Ohio, facility 
until FDA determines that its operations are compliant 
with the Federal Food, Drug, and Cosmetic Act. 

Recent FDA inspections found several product 
quality problems, including particles in some sterile 

products and basic facility cleaning and maintenance 
issues. Poorly maintained equipment deteriorated to 
the point that it shed particles into injectable drugs.

Ben Venue’s chief executive officer, vice 
president of operations, and vice president of quality 
operations were named defendants in the consent 
decree, which was signed by Judge Lesley Wells of 
the U.S. District Court for the Northern District of 
Ohio on Jan. 31. 

“The company’s failure to promptly address 
these problems put patients at risk of receiving poor 
quality drugs and compromises the availability of 
medically necessary products,” said Melinda Plaisier, 
acting associate commissioner for regulatory affairs. 
“This company continued to violate the law, and the 
FDA took action to help ensure that medicines that 
consumers rely on are safe, effective, and of high 
quality.” 

Ben Venue has agreed to adhere to a strict 
timetable to bring the facility under compliance with 
regulatory requirements, or face substantial fines 
and other consequences as described in the decree, 
according to FDA. Under the decree, the FDA 
may order Ben Venue to stop manufacturing, recall 
products, or other action to ensure the drugs’ safety.
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