
scientific bases for diagnostic 

assays to enable personalized 

treatments; instituting new trial 

designs to utilize biomarkers; 

and pooling data to ensure that 

key lessons are shared from one 

trial to another. 

 Shortly thereafter, the 

NCI Cancer Imaging Program 

initiated a collaboration with the 
Foundation of the NIH (FNIH) 

Biomarkers Consortium to 

explore ways of carrying out the 

stated OBQI goal of standardiz-

ing and improving imaging tech-

nologies as biomarkers of re-

sponse to cancer therapy. 

The Biomarkers Consortium is 

a major biomedical research 

public-private  partnership (PPP)

managed by FNIH with broad 

participation from stakeholders 

across the health enterprise, 

including government, industry, 

and academia, as well as patient 

advocacy and other non-profit 

private-sector organizations  

 

(Continued on page 2) 

By: Gary Kelloff, MD; Howard 

Higley, PhD; Caroline Sigman, 

PhD 

 
 In 2004, NCI and FDA 

formed the Interagency Oncol-

ogy Task Force (IOTF) which in 

part was stimulated by needs 

identified in (the strategy leading 

to) the FDA’s Critical Pathway 

Initiative. The interest in more 

efficient development of bio-

markers, including imaging based 

biomarkers was viewed as a 

high priority and led to compre-

hensive overviews of FDG-PET 

[1] and promising new imaging 

probes [2]. 

 In February 2006, 

FDA, NCI, and CMMS an-

nounced the Oncology Bio-

marker Qualification Initiative 

(OBQI)—an agreement to col-

laborate on improving the de-

velopment of cancer therapies 
and the outcomes for cancer 

patients through biomarker 

development and evaluation 

(http://www.fda.gov/

NewsEvents/Newsroom/

PressAnnouncements/2006/

ucm108597.htm). 
 The stated goal of 

OBQI was to validate and sub-

sequently qualify particular bio-

markers so that they can be 

used to evaluate promising new 

technologies in a manner that 

will shorten clinical trials, re-

duce time and resources spent 

during drug development, im-

prove the linkage between drug 

approval and drug coverage, and 

increase the safety and appro-

priateness of drug choices for 

cancer patients. Formation of 

OBQI teams that could foster 

development of key information 

on biomarkers by working with 

academic and industry scientists, 

as well as professional organiza-

tions, was encouraged. 

 OBQI biomarker re-

search was planned to focus in 

four key areas: standardizing and 

evaluating imaging technologies 

to see in more detail how treat-

ments are working; developing 

The Interagency Oncology Task Force of NCI and FDA 

Two new teams enter QIN 

 The Cancer Imaging 

Program of NCI announces that 

two sites have been added to 

the QIN network.  The are 

Columbia University and the 

Massachusetts General Hospital.  

Dr. Larry Schwartz will lead the 

Columbia effort  to apply quan-

titative CT imaging to sarcomas 

and to hepatocellular carcinoma.  
Two large clinical trials will be 

the source of data for building 

biomarkers from quantitative 

imaging.  The first is a multicen-

ter Phase II SARC 011 trial.  

The second will be a Phase III 

CALGB (80702) trial.  Creation 

of new response assessment 

criteria along with other bio-

chemical indicators will be made 

in order to offer clinically mean-
ingful endpoints that will help 

guide future clinical trial design 

and patient care. 

 At the Massachusetts 

general Hospital (MGH), Dr. 

Greg Sorensen will use MRI to 

study microvascular properties 

of glioblastoma in order to 

measure therapy response.  The 

team will use contrast enhanced 

and dynamic susceptibility MRI  
(Continued on page 3) 
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(http://

www.biomarkersconsortium.or

g/). The Biomarkers Consor-

tium brings together the exper-

tise and resources of various 

partners to rapidly identify, 

develop, and qualify potential 

high-impact biomarkers. The 

consortium was formally 

launched in late 2006 to iden-
tify and qualify new quantitative 

biomarkers for use by biomedi-

cal researchers, regulators, and 

health care providers. Effective 

identification and deployment 

of biomarkers, including those 

utilizing imaging technologies, is 

essential to achieve a new era 

of predictive, preventive, and 

personalized medicine. Several 

biomarkers based on the use of 

distinct imaging modalities, 

including FDG-PET, promise to 

accelerate basic and transla-

tional research, speed the de-

velopment of safe and effective 

medicines and treatments for a 

wide range of diseases, and 

help guide clinical practice [1–

3]. 

 In 2007, FNIH Bio-

marker Consortium, NCI, and 

the Leukemia and Lymphoma 

Society sponsored a workshop 

focusing on a project to evalu-

ate the use of FDG-PET as a 

tool to measure treatment 

response in non-Hodgkin’s 

lymphoma (NHL) [4]. Attended 

by representatives of the FDA, 

CMMS, and scientists and clini-

cal researchers from academia 

and the pharmaceutical and 

medical imaging industries, the 

workshop reviewed the etiol-

ogy and current standards of 

care for NHL and proposed 

the development of a clinical 

trial to validate FDG-PET imag-

ing techniques as a predictive 
biomarker for cancer therapy 

response. As organized under 

the auspices of the OBQI, the 

three federal health agencies 

and their private sector and 

nonprofit/advocacy group part-

ners believe that FDG-PET not 

only demonstrates the poten-

tial to be used for diagnosis and 

staging of many cancers, but in 

particular can provide an early 

indication of therapeutic re-

sponse that is well correlated 

with clinical chemotherapy 

outcomes for this common 

form of lymphoma. Develop-

ment of standardized criteria 
for FDG-PET imaging and es-

tablishment of procedures for 

transmission, storage, quality 

assurance, and analysis of PET 

images afforded by this demon-

stration project, could stream-

line clinical trials of new treat-

ments for more intractable 

forms of lymphoma and other 

cancers, accelerating new drug 

approvals. 

 Later in 2007, a com-

panion project plan was con-

ceived by investigators from 

ACRIN to examine the utility 

and predictive value of FDG-

PET in assessing response to 

chemotherapy in non-small cell 

lung cancer (NSCLC). Both the 

lung cancer and lymphoma 

trials (ACRIN 6678 and 

CALGB 50303) have been 

funded utilizing a PPP structure 

under the sponsorship of the 

FNIH Biomarkers Consortium 

and are currently in progress. 

 Project Teams for 

the lead FNIH FDG-PET Lung 

and Lymphoma studies consist 

of representatives from NCI, 

FDA, the FNIH Biomarkers 

Consortium Cancer Steering 

Committee, NCI grantees 

CALGB and ACRIN, and the 

private funders of the initiative, 

including Amgen, Inc, Astra-

Zeneca, Bristol-Myers Squibb 

Company, Genentech BioOn-

cology, GlaxoSmithKline, John-

son & Johnson, Inc., Merck 
Research Laboratories, and 

Pfizer Inc. 

 Recent discussions 

between members of the FNIH 

Biomarkers Consortium On-

cology Imaging Project Teams 

and the Radiological Society of 

North America/Quantitative 

Imaging Biomarker Alliance 

(RSNA/QIBA) have established 

common interests in promoting 

the technical validation and 

clinical qualification of the best-

characterized imaging method-

ologies, FDG-PET and volumet-

ric CT, as improved bio-

markers of chemotherapy re-
sponse in cancer. The joint 

FNIH/QIBA FDG-PET Working 

Groups are in the process of 

collecting and analyzing both 

prospective and retrospective 

data on FDG-PET reproducibil-

ity and performance in predict-

ing patient outcomes in re-

sponse to treatment with se-

lected cytotoxic agents in a 

series of organ system cancers, 

with the objective of submitting 

a complete data package to the 

FDA Biomarker Qualification 

Review Team (BQRT). The 

expectation is that this initial 

review will identify a pathway 

to an eventual FDA determina-

tion that within the appropriate 

contexts of use, this biomarker 

may reliably support a specified 

manner of interpretation and 

application in drug develop-

ment and cancer patient man-

agement. It is anticipated that 

QIN will serve as a research 

resource for the FNIH Bio-

marker Consortium. 
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By: Daniel Sullivan, MD, RSNA 

 The Quantitative 

Imaging Biomarkers Alliance 

(QIBA) arose from a planning 

session at the 2007 annual 

RSNA meeting.  Its first formal 

meeting was in May 2008.  

QIBA (http://www.rsna.org/

Research/qiba_intro.cfm) en-

gages the major equipment 
manufacturers in the process of 

improving the accuracy and 

precision of numbers that 

come from their scanners.  

QIBA’s mission is to ―Improve 

the value and practicality of 

quantitative imaging biomarkers 

by reducing variability across 

devices, patients, and time,‖ 

that is, reduce variability due to 

non-biological factors, such that 

the measurements reflect true 

biological differences rather 

than technical artifacts. The 

initial focus is on imaging in 

clinical trials, with the intent to 

generalize to imaging in clinical 

care. 

 QIBA Technical 

Committees are resolving 

groundwork issues and devel-

oping quantitative imaging Pro-

files.  A QIBA Profile is a docu-

ment that includes claims and 

details (http://qibawiki.rsna.org/

index.php?

title=What_Are_Profiles%3F). 

The claims tell a user what can 

be accomplished by following 

the Profile.  The details tell a 

vendor what must be imple-

mented in their product before 

they can declare compliance 

with the Profile. The details 

may also define related user 

procedures necessary for the 

claims to be achieved. Profiles 

are developed through a four-

step process that leads to the 

development and adoption of 

quantitative imaging bio-

markers: 

1. Identify sources of error 

and variation in quantita-

tive results from imaging 

methods. 
2. Specify potential solutions. 

3. Test solutions. 

4. Promulgate solutions. 

 There are now five 

QIBA Technical Committees: 

volumetric CT; FDG-PET SUV; 

DCE-MRI; COPD-asthma; and 

fMRI (for epilepsy surgery).  

There are in-person meetings 

in December and May of each 

year. 

 QIBA’s intent is to 

facilitate useful standardization 

across the community.  This 

will result in more consistency 

in image interpretation, which 

should create more efficient 

multi-center clinical trials and 

be useful as patients move 

among providers. While much 

of the initial focus has been on 

clinical trials, the results from 

clinical trials will disseminate 

into clinical practice. 

 We believe manufac-

turers will seek to comply with 

completed Profiles in response 

to the demand of clinical users 

for Profile-compliant equip-

ment. Clinicians will be moti-

vated to require Profile-

compliant devices based on the 

result of clinical trials that used 

Profile-compliant equipment to 

improve their effectiveness. 

Over time, Profile-compliant 

equipment will become the 

standard of care.  Strategic 

guidance supporting the devel-

opment, qualification and de-

ployment of quantitative imag-

ing biomarkers will lead to 

improved standardization of 

imaging tests, proof of imaging 

test performance and greater 

use of imaging to predict tissue 

biologic behavior and monitor-
ing therapy response. 

 QIBA includes liai-

sons to industry groups such as 

the Medical Imaging and Tech-

nology Alliance (MITA), the 

Pharmaceutical Research and 

Manufacturers of America 

(PhRMA), imaging societies, 

NCI, the QIN, and the FDA. 

 In May 2010, QIBA 

sent two letters to the FDA 

requesting that FDA begin the 

formal process to evaluate 

volumetric CT and FDG-PET as 

qualified biomarkers for drug 

development.  In response, the 

FDA has created two internal 

Biomarker Qualification Review 

Teams (BQRTs), one for each 

request.  Those teams will 

review the Briefing Documents, 

currently under development 

by a partnership of QIBA with 

the FNIH Biomarkers Consor-

tium. 

 QIBA complements 

the QIN goals. Much of the 

necessary research on quantita-

tive cancer imaging biomarkers 

will be accomplished in QIN.  

The QIBA Technical Commit-

tees can then incorporate the 

results of QIN research into 

the comprehensive Profiles, 

along with relevant work from 

other sources. 
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Two new teams enter QIN (Continued from page 1) 

to improve quantification and 

decrease variability.  Their 

application presented methods 

that will be applicable in the 

multicenter setting through a 

―bottom-up‖ approach of simu-

lations, phantom studies, retro-

spective analysis and prospec-

ive analysis in patients undergo-

ing treatment with anti-

angiogenic therapies.  The stud-

ies will be of benefit to QIN. 
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development and clinical de-

ployment of image processing 

and clinical decision tools. 

These synergistic initiatives 

served to initiate an ―open 

science‖ strategy to engage the 

research and industry commu-

nities to develop more stan-

dardized methods for both data 

collection and analysis for imag-
ing as a biomarker.  These 

efforts and the NCI OBQI 

initiatives stimulated the or-

ganization of a related a trans-

NIH and trans-agency work-

shop at NIST in 2006, that 

energized all the imaging stake-

holders, including scientific 

societies (RSNA (QIBA), 

AAPM, SNM, IMSRM), and 

industry to explore their col-

lective role in developing and 

implementing physical imaging 

standards for imaging as a bio-

marker. However, despite this 

progress in engaging the re-

search community, there was a 

critical need to provide public 

access to state-of-the-art data-

bases, together with metadata 

(including clinical outcomes) to 

support the development and 

validation of more advanced 

methods for data collection 

and analysis as required the 

next generation of biomarker 

trials. 

 The Quantitative 

Imaging Network (QIN): The 

QIN initiative was first pub-

lished in 2008 as a program 

announcement (PAR 08 225). 

The goal of QIN was to im-

prove the role of quantitative 

imaging for clinical decision 

making in oncology by the de-

velopment and validation of 

advanced data acquisition and 

analysis methods as applied to 

both prediction and response 
to drug or radiation therapy.  

To achieve this mission, multid-

isciplinary teams have been 

brought together in a network 

to share retrospective and 

prospective images and meta-

data,  including outcome data, 

from targeted therapy trials as 

By Larry Clarke, PhD, 

QIN Science Officer 

  

 Background: In 2000, 

NCI initiated its first public 

resources of image data, re-

ferred to as the Lung Image 

Database Consortium (LIDC). 

The intent was to compare the 

performance of CAD methods 
for detection and characteriza-

tion of lung cancer using CT. In 

2003, this database was ex-

panded as the first science-

based Public Private Partner-

ship for NCI under the Founda-

tion of NIH. This expanded 

database is referred to as the 

Image Database Resource Ini-

tiative (IDRI), and involved 

partnership with the device 

industry. Later in 2005, NCI 

expanded these public re-

sources to address the physical 

measurement uncertainty 

within the context of the use of 

imaging as a biomarker, initially 

using CT images. Referred to 

as the Reference Image Data-

base to Evaluate Response to 

therapy (RIDER), this database 

was later expanded in 2007 to 

cover full range of imaging mo-

dalities and organ systems that 

included both repeat and longi-

tudinal measurements using 

physical and simulated phan-

toms in addition to patient 

studies. The results of related 

longitudinal measurements 

have been published as a refer-

ence method to stimulate the 

research community to design 

improved software tools. 

These initiatives were consis-

tent with the aims of the Inter-

agency Oncology Task Force 

described by Gary Kelloff in 

this edition of the QIN News-

letter. 
 In a parallel effort, 

NCI caBIG initiated a very 

comprehensive informatics 

program that included the de-

velopment of an imaging ar-

chive and workspace that sup-

ported open source frame-

works to permit the technical 

a public resource, and to use 

this resource to build consen-

sus on validation and standardi-

zation methods.  QIN is thus a 

unique research network, 

where the teams are funded to 

develop and validate innovative 

methods for data collection 

and analysis, while at the same 

time to develop resources and 
consensus methods for quanti-

tative imaging. 

 NCI is also continu-

ing to support a number of 

RIDER contracts that are ad-

dressing the critical problem of 

harmonization of data collec-

tion across the three major 

commercial imaging platforms 

that include PET CT, DWI and 

DCE MRI, important to achieve 

platform independent methods 

for data analysis and clinical 

decision making.   QIN, 

through RIDER,  is also col-

laborating with ACRIN cores 

to implement improved meth-

ods for monitoring longitudinal 

stability of imaging platforms, 

where the long term goal is to 

have these methods eventually 

incorporated into the accredi-

tations of NCI funded cancer 

centers for advanced molecular 

imaging.  Finally QIN is gov-

erned by a steering committee 

with representatives from each 

of the QIN teams, NCI pro-

gram staff, NIH, FDA and NIST, 

and includes an external advi-

sory committee that will have 

representatives of other imag-

ing stakeholders.  It is thus 

anticipated that QIN will serve 

as a critical research network 

to support the NCI FNIH Bio-

marker Consortium, ACRIN 

and other NCI clinical trial 

networks, and other initiatives 

supported by imaging societies 

such as the RSNA QIBA. 
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