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Quantitative Nuclear Medicine as Selection Criteria for Clinical Trials
OVERVIEW

Characterization of amyloid burden in patients suffering from dementia with PET is possible using any

of the 3 currently FDA approved amyloid PET imaging agents. Quantitative amyloid burden using the
SOVR =117 .. - cortex to cerebellum Standardized Uptake Value Ratios (SUVR) is the preferred method to
Wmﬂ%\g’t@mﬁ characterize a subject as amyloid positive or negative.
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Quantitative Nuclear Medicine as a Biomarker for Response to Therapy
OVERVIEW

[F-18]FDG PET Characterizing a cancer patient’s response to therapy is
a critical step in determining whether to stay the course
or change therapeutic direction.

SUVR = 0.87
Low Likelihood AD

Measurement Repeatability of 3F-FDG PET/CT Versus'
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A primary use of this technology is to enrich clinical trial populations with true AD patients, rather than
a population with mixed dementia etiology.

Quantification of the magnitude of metabolic response
with [F-18] FDG PET and using that quantitative

ROLE OF QUANTIFICATION:

The QIBA Amyloid Profile details practices necessary to achieve the most highly reproducible

information in informing treatment decisions is gaining This study measured the reproducibility of SUV :
Increasing traction in clinical practice and in the QIBWELEVANQE- measurements in PET/MRI and compared them to amyloid SUVR measurements.
literature. QIBA PET/CT FDG Profile PET/CT measures in the same patient.

. ) . methods extended to PET/MRI - A. Read as negative. Quantitation suggests B. Read as positive. Quantitation suggests
QIBA has been active in both promotlng and Th IBA EDG Profile statistical clai RESULTS: strongly positive. Mismatch between visual negative. Mismatch between visual and
> - characterizing clinical practices to achieve consistent e Q .. rofiie statis Ica claim Quantitative analysis demonstrated that PET/MR and quantitative results possibly attributable quantitative results possibly due to differences in

" SR RGBT levels of quantitative accuracy throuah the publication of defines the limits of repeatability for FDG = y to level of brain atrophy. SUVR = 1.30 area sampled. SUVR = 1.09

e ' i ' 1CVE g y 19 P PET/CT in oncology studies, and associated reproducibility looks at least as good as PET/CT.
its FDG'PET/CT as an Imaglng Biomarker methods. This Study extends this approach to Repeatability metrics for both modalities were consistent
Measuring Response to Cancer Therapy. PET/MRI. with the QIBA FDG Profile repeatability claim. o , :
R.ecently, Sever:a.! |mpathUI pUb|.|Cat|0nS and C||n|Ca.| CLINICAL IMPL'CATIONS Amyloid Pilizi%e;ggingingarslénglcigirgaeln_l’gri(;isEarIy-Stage

£ [Nuclear Medicine and Molecula. trlaIS have eXp||C|t|y reported US|ng the QI BA FDG Experience in a Phase 1b Clinical Trial

Imaging (2018) 52:1-4]

This study confirms that FDG-PET/MRI can detect comparable treatment effect size as PET/CT using the ¢ '_";_; v L St MO v Sk 0 Bl s P Tl Cln, 2D
same number of research subjects. Thus, the QIBA reproducibility claim can be used to perform statistical R e R T TR B
power calculations in designing clinical trials using both FDG-PET/CT and FDG-PET/MRI. |

_ Profile standards as baseline criteria for their study
Baseline After therapy procedures. Two such examples are below...

How would you characterize this
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patient’s response to therapy?” A o 1B = LE/RELEVANCE: ROLE OF QUANTIFICATION: RESULTS:
T : . . S : " <™ o o =T Q”'Diﬁ Aam);lmd rl?roflle provcide§b| To characterize subjects as either Amyloid quantitation corrected the
By adjusting thresholds, these images could easily be made to visually appear nearly identical suggesting stable metabolic disease. P e e g . 196 5D methods to achieve reproducible amyloid positive or amyloid negative visual reads for amyloid
However, quantitative analysis of uptake actually demonstrates a nearly 40% decrease in SUV,,,,,, clearly demonstrating a partial E ion ° ° p © 0% . D S U SO D SUVR measures. ; oh £ subi ; linical ositive/neaative classification in
metabolic response. A 40% decrease is considered statistically significant with 95% confidence according to the QIBA FDG Profile. S o — 2 o o r,o ° . . qr enrichment or su je_CtS or clinica EO 150 fg
G o ° P N L R S A ——— 0. The QIBA Amyloid Profile is designed to | | if@l- Threshold SUVR =1.1 ~Lovo orcases.
""" L 1.96 SD 0 c . .
B 20 & 20% ° guide single or multi-center studies _
. i ] E o 1.96 SD E : : CLINICAL IMPLICATIONS:
TBCRCOZB Phase |l Trial co":elatmg " 2 o %m towards prgptlces that guargntge h_'gh SUVR thresholds are used for consistent quantitatively-based classification of
Standardized Uptake Value With Pathologic 5 o womowowow o o S 0w omom W w @ e reproducibility of SUVR. This will aid in amyloid positive/negative. Visual interpretation can be confounded by non-
Comblete R nse to Pert mab and " il T 5o PETIRLPST 3 min Inter-session Mean higher statistical powering of amyloid standard amyloid distributions masking global disease. This has major clinical
ompiete response to rerwuzuman a Bland-Altman plots for SUVmax for PET/CT and PET/MRI trials. implications. It also provides a tool to enhance clinical trial statistical power.
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Quantitative Nuclear Medicine as an Endpoint for Clinical Trials

Quantitative Nuclear Medicine in Treatment Planning

OVERVIEW
Theranostic pairs include SPECT : ium- :
e ROLE OF QUANTIFICATION: : : P . : QIBA RO.LE/REI.‘EVANCE'.T?Chnetlum Another primary use of Quantitative PET imaging is as an QIBA ROLE/_RELEV_ANCE' _
QIBA R /RELEVANCE: diagnostics for quantifying the fractions of 99m Profile provides prescriptive methods to endpoint in a clinical trial. Numerous applications exist in QIBA Amyloid Profile provides methods to
@, . 2 2 . ' . g
file f N Investigating whether early changes in the alpha and beta emitters that will be later achieve accurate and repeatable neurologic, cardiac, and oncology literature. Examples of achieve reproducible SUVR measures.
QIBA FDG Profile foundational in tria : : deposited in volumes of interest. Localization || measurements of the absolute amount of itati ints | i ion i
SUL can pl‘edICt pathologlcal complete ed | T . Lo | _ > & : guantitative endpoints in oncology include reduction in FDG The QIBA Amyloid Profile is designed to help guide
protocol. max . . strategies include specific uptake via cell high energy radioactivity that will be SUV,.., SUV, .., or Metabolic Tumor Volume to assess response _ : _ _
- o response after HER2-directed therapy with surface proteins and transarterial deposited in each unit volume of interest. to therapy. Examples in cardiology include measurement of single or muItlrcenter studies toward_s_ practices that
FDG Imag|ng N tl’la| eXpI|C|t|y COnCOI‘dant Pertuzumab and TI‘aStuzumab alone (nO administration’ as Shown below for [TC'99m]' Changes in myocardia| blood flow or coronary flow reserve. guarantee a h|gh Ievel Of reprOdUCIblllty Of SUVR
with QIBA FDG Profile mEthOdOIOgy ChemOtherapy) N early-Stage breast cancer. MAA (macroaggregated albumin). Lesion-to- ROLE OF QUANTIFICATION: To Example_s in neur_ology inclu_de guantitative measurement of SUVR SUVR is a common endpoint in AD therapy trials.
liver uptake ratio ~ 3:1. Green is the lesion prospectively personalize doses for internal for Alzheimer's Disease, as in the egample below.
outline from SPECT thresholding (30%). radiotherapy. 5
15 4 8 o _i_ - tFIG 3. Izox p(ljotts oft15 dayts)z'lftir ?.er- CLINICAL IMPLICATIONS g ( ) py ’\(\“}\e ROLE OF QUANTITATION
° = l - 1015 ang percent ecocion | 1) Patients who are unlikely to Vo
= —_— s 601 : maximum standardized uptake value . a PET SUVR measures were USEd tO tI’aCk
S ?E; o ! st it st compi COprlztelti/] respon? go prlrtnary el e antibody aducanumab reduces AB $ aducanumab induced reduction of amyloid burden.
a £ - — response (pCR) vno pCR. The horizontal antioo y erapy O_ reast cancer laques inAlyzheimer’s disease 1\,9\“ In patients with mild AD, one year of monthly IV
o k=] line inside each box shows the median. Can be Identlfled Wlth reasonabl plaq h \ i ) ) . 2
S s g o ; o The lower and e e ofeach box _ _ S y 4 ™ =~~~ | infusions of aducanumab reduced brain AB in a
E ol rspectively. The cirdes represent ac- high certainty within 15 days of the B & statistically significant dose and time-dependent
o w0 j , al vlues of CIDTS and percent fe- start of treatment (86%) , potentially manner.
o ot allowing their treatments to be b
intensified to include chemotherapy. - CLINICAL IMPLICATIONS:
: : : . I q q : - In a large multi-center study with aducanumab, clinical
RESULTS A >40% reduction in SUL,,, Yielded a 2) Eg?gg::ﬁf?:dégﬁo orrleS%Cthnt?e:ﬁ can i; follow-up of these patients demonstrated no significant
sensitivity of 86% and specificity of 55% for identifying lowing their ¢ yt ! ﬁt | yd slowing of clinical decline, despite dramatic quantitative
s rere G Gl e setha e e GaralEie reeEenee allowing their treatment (o excluae : decreases in amyloid burden, resulting in a significant
P P g P P : chemotherapy completely. TR ! blow to the amyloid hypothesis.

|
Aducanumal b (mg kg™')




