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The attached package contains background information prepared by the Food and Drug 
Administration (FDA) for the panel members of the advisory committee.  The FDA background 
package often contains assessments and/or conclusions and recommendations written by 
individual FDA reviewers.  Such conclusions and recommendations do not necessarily represent 
the final position of the individual reviewers, nor do they necessarily represent the final position 
of the Review Division of Office.  We have brought this subject (clinical development of 
radionuclide imaging products for the detection of amyloid to assist in the diagnosis of 
Alzheimer's Disease) to this Advisory Committee in order to gain the Committee's insights and 
opinions, and the background package may not include all issues relevant to the final regulatory 
recommendation and instead is intended to focus on issues identified by the Agency for 
discussion by the Advisory Committee.  The FDA will not issue a final determination on the 
issues at hand until input from the Advisory Committee process has been considered and all 
reviews have been finalized.  The final determination may be affected by issues not discussed at 
the advisory committee meeting. 

 
 
 
 



 
EXECUTIVE SUMMARY 

 
 

INTRODUCTION 
 
Alzheimer’s disease (AD) is generally recognized as the most common cause of dementia in the 
elderly and is estimated to affect more than 4 million people in the United States.  At the present 
time, the pre-mortem diagnosis of AD relies upon expert clinical evaluation and a battery of 
nonspecific diagnostic tools (such as brain computerized tomography, CT or magnetic resonance 
imaging, MRI) generally aimed at ruling out other causes for dementia.   
 
A definitive pathological diagnosis of AD is generally established with a post-mortem 
examination that reveals the pattern of pathology thought typical for AD, including the presence 
of neurofibrillary tangles (NFT) of the microtubular protein tau and "neuritic" plaques that 
contain deposits of ß-amyloid.    
 
The detection of ß-amyloid deposition has received considerable attention because several 
ligands have been developed that purportedly bind specifically to epitopes on the amyloid 
deposits and, if radiolabeled, may facilitate the in vivo detection of amyloid deposition.  This in 
vivo detection of amyloid deposition has been proposed as a tool to assist the clinician in the 
diagnosis of AD.  For example, the absence of amyloid-specific radioligand uptake might 
eliminate AD as a cause for dementia and prompt a more thorough evaluation for non-AD causes 
of the dementia. 
 
BACKGROUND AND PURPOSE OF THIS ADVISORY COMMITTEE 
 
Over the past many months, the FDA Division of Medical Imaging and Hematology Products 
was approached by three sponsors who, either formally or informally, requested advice regarding 
the development of phase 3 clinical studies that would provide clinical data sufficient to support 
the marketing approval of in vivo diagnostic radiopharmaceutical agents useful in the detection 
of amyloid deposition within the brain.  In response to these requests, the Division asked all three 
sponsors to provide an outline of a proposed "indication" for their product (i.e., a proposed 
marketing label indication statement) as well as a brief outline of a proposal for a phase 3 clinical 
study.  The outline for the phase 3 study was to serve as a specific discussion proposal that 
would have applicability to more than one phase 3 clinical study to support market approval of 
the imaging product.   
 
All three sponsors responded with generally a similar concept regarding a proposed indication. 
Specifically, the sponsors emphasized the use of the in vivo diagnostic radiopharmaceutical agent 
as a diagnostic tool for the clinician, with the following major concepts: 
 

• the in vivo diagnostic radiopharmaceutical would reliably detect (or quantitate) cerebral 
amyloid deposition; 
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• the indication statement would relate to the detection of amyloid, not the specific 
diagnosis of AD; 

• an in vivo assay for amyloid deposition would provide a useful tool to assist the clinician 
in the diagnosis of AD, this tool would join other tools in the diagnostic evaluation, such 
as CT or MRI. 

 
As described below, these proposals are not unreasonable considerations and are relatively 
consistent with certain regulatory guidance and diagnostic drug approval precedents.   
 
The sponsors somewhat differed with respect to the specific design of phase 3 clinical studies.  
These proposals are summarized below and provided in greater detail within the sponsors' 
background materials.  Most notably, the study designs varied in the "standard of truth", i.e., the 
definitive measure of cerebral amyloid against which the radioligand uptake marker would be 
compared to obtain performance characteristics (sensitivity, specificity, etc). 
 
This advisory committee is convened specifically to advise the Division regarding: 
 

• the clinical utility of a reliable marker for cerebral amyloid detection and, if determined 
to have clinical utility, then 

 
• comment upon a reasonable "standard of truth" for amyloid deposition, and provide 
 
• additional comments upon the strengths and limitations of the proposed phase 3 study 

outlines. 
 
REGULATORY BACKGROUND 
 
The FDA has specific regulations regarding the demonstration of effectiveness and safety of 
diagnostic in vivo radiopharmaceutical drugs.  These regulations are interpreted in greater detail 
within specific guidance documents for industry (see appendix).   
 
Regarding the demonstration of effectiveness, the regulations note the following: 
 

• the product may or may not provide disease-specific information; 
 
• instead, the product's indication may refer to a biochemical, physiological, anatomical or 

pathological process or to more than one disease or condition; 
 
• the effectiveness is evaluated by the product's ability to provide useful clinical 

information "related to its proposed indications for use;" 
 
• accuracy and clinical usefulness is determined by comparison with a "reliable assessment 

of actual clinical status;" 
 

• "actual clinical status" may be provided by: 
- a diagnostic standard, or 
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- standards of demonstrated accuracy, or in the absence of these standards, 
- "established in another manner, e.g., patient follow-up." 

 
These regulatory expectations for in vivo diagnostic radiopharmaceuticals are similar to those 
expected for other drugs used as diagnostics.  To illustrate the range of potential label claims for 
diagnostics (from disease-specific to physiologic or non-specific), listed below are indication 
statements for certain approved drugs indicated for use as diagnostics: 
 

• Fludeoxyglucose F18 Injection; "assessment of abnormal glucose metabolism to assist in 
the evaluation of malignancy in patients with known or suspected abnormalities found by 
other testing modalities, or in patients with an existing diagnosis of cancer" (plus other 
indications);" 

 
• Iobenguane I 123: "indicated for use in the detection of primary or metastatic 

pheochromocytoma or neuroblastoma as an adjunct to other diagnostic tests;" 
 
• Cosyntropin Injection: "intended for use as a diagnostic agent in the screening of patients 

presumed to have adrenocortical insufficiency;" 
 
• Methacholine Chloride for inhalation: "indicated for the diagnosis of bronchial airway 

hyperreactivity in subjects who do not have clinically apparent asthma." 
 
The 2004 Guidance for Industry “Development of Medical Imaging Drug and Biological 
Products, Part 2:  Clinical Indications” refers to four types of indications: 
 

• Structure delineation 
• Disease or pathology detection or assessment 
• Functional, physiological, or biochemical assessment 
• Diagnostic or therapeutic patient management  

 
The indication for use in relation to the amyloid imaging agents appears generally related to 
either a type of “pathology detection” indication or a "biochemical assessment" indication.  In 
general, the regulatory expectations are similar for either of these two types of indications. 
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DRAFT QUESTIONS TO THE ADVISORY COMMITTEE 
 

1. To what extent, if any, would an indication for use of an in vivo diagnostic 
radiopharmaceutical agent for the "detection of cerebral amyloid" provide useful clinical 
information? 

 
 This indication might not relate specifically to claims of utility in the diagnosis of 
 Alzheimer's Disease or other neurodegenerative conditions, based upon diagnostic 
 imaging performance characteristics. 

  
2. If a drug is clinically useful in the "detection of cerebral amyloid", what measure should 

be used as a "standard of truth" (ie., the "standard of demonstrated accuracy") in phase 3 
clinical studies? 

 
 In addition to any other items, consider: 
 

- autopsy results 
 
- the use of "expert panel" determination of the presence/absence of Alzheimer's 

Disease as a form of "amyloid deposition surrogate" 
 
-  the use of another radioligand (such as the "Pittsburgh Compound B") as a 

reference standard. 
 

3. Please comment on the strengths and weaknesses of the phase-3 study outlines supplied 
by the sponsors.   
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HIGHLIGHTS OF THE PHASE 3 STUDY PROPOSALS 
 

Greater details are provided within the specific sponsor background materials and the 
appended FDA review documents.  These review documents are preliminary summaries and 
notations. 
 
1. Avid Radiopharmaceuticals: The sponsor seeks an indication “for PET imaging of 

amyloid plaque pathology in the brain to aid in the evaluation of patients with signs or 
symptoms of cognitive impairment.”  
 
The Phase-3 trial will enroll and image subjects with terminal conditions not related to 
dementia (e.g., congestive heart failure, chronic obstructive pulmonary disease, cancer). 
The end of life population will include non-demented subjects, as well as subjects with 
various stages of AD, mild cognitive impairment (MCI) and other causes of cognitive 
impairment. The patients will be followed to autopsy.  The "standard of truth" relates to 
pathology detection of amyloid. The primary endpoint: positive predictive value of "low 
amyloid burden" in ruling out AD; it will be greater than a threshold to be estimated from 
the results of a Phase-2 study. 
 
Following potential NDA approval, the sponsor anticipates an NDA supplement to 
expand the indication.  Specifically, the sponsor proposes Phase-3 trials will provide data 
supporting an indication for “predicting relative risk of clinical progression in patients 
with mild cognitive complaints”.  Patients with MCI and high amyloid level will be 
compared to those with mild cognitive impairment and low amyloid level for a risk of 
worsening of impairment over a two year period.  
 

2. Bayer HealthCare: The sponsor seeks an indication that “the PET tracer can detect 
amyloid beta plaque in the brain.  In the absence of tracer uptake (and thus amyloid ß 
plaque deposition) Alzheimer's disease can be excluded.” 
 
The phase-3 trial will be conducted in patients with probable AD and in healthy 
volunteers. The standard of truth pertains to the clinical diagnosis (apparently of probable 
Alzheimer's disease) which appears to serve as a "surrogate" for the presence of cerebral 
amyloid. The primary endpoints relate to sensitivity and specificity to be measured each 
above a pre-specified threshold. 
 

3. GE Healthcare: The sponsor seeks an indication relating to “PET imaging of brain beta 
amyloid deposition.” 
 
The phase-3 trial will be conducted in patients with AD, patients with mild cognitive 
impairment, and in healthy age-matched volunteers. The standard of truth is related to use 
of a reference radioligand imaging agent (C-11 PIB Imaging), which appears to serve as a 
"surrogate" for amyloid, based upon in vitro, animal and certain clinical data.   
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