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Diffusion-weighted MRI Improves Imaging Prediction of Response in the I-SPY 2 TRIAL
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AUCs for predicting pCR using %AFTV or %AADC alone, as long as using

BACKGROUND MRI ACQUISITION AND QUANTIFICATION RESULTS > for S | ng
multivariate combining them and/or breast cancer subtype in the logistic

The |-SPY 1 TRIAL demonstrated that functional tumor volume (FTV) MRI was acquired at 4 time points: pre-NAC (TO), early-treatment (T1), O Univariate analysis regression model are listed in Table 4. The model combining %AFTV, %AADC,
measured by dynamic contrast-enhanced (DCE) MRI during neoadjuvant inter-regimen (T2), and post-NAC (T3) (FIG.1). MR imaging was performed and subtype resulted in highest AUCs at T1 and T2. ROC curves of %AFTV,

The values of percent change of FTV and ADC at early-treatment time point T1

chemotherapy (NAC) predicts both pathologic complete response (pCR) and at 1.5T or 3T, across a variety of vendor platforms. The standard breast . . . . %AADC alone and the combined models with %AFTV + %AADC and %AFTV +

recurrence free survivall2. In addition to DCE, the |-SPY 2 TRIAL is testing MRI protocol included a localization scan, a T2-weighted sequence, DW- g%AFTVLO and %AADC1.—O) and at |nter-reg|m.en time point T2 (%A,FTV2—O and %AADC + subtype are plotted in FIG. 4.

whether diffusion weighted MRI (DW-MRI), a non-contrast method that MRI, and DCE-MRI. The percent change of FTV and mean ADC at T1 éAAD_C2—O) are plotted in FIG.3. Corresponding AUCs for predicting pCR are Table 4 AUCs for multivariate analysis

characterizes water mobility and cellularity by measuring the apparent (%AFTV1_O and %AADC1_0) and T2 (%AFTV2_0 and %AADC2_0) from the listed in Table 2. p—

diffusion coefficient (ADC), acquired during the same MRI exam as DCE, pre-NAC (TO) were evaluated as predictors for pCR. Table 2 AUCs for FTV or ADC predictors alone o o Predictors AUC (95% Cl)

can provide valuable distinct information about tumor response. We * Functional tumor volume (FTV) in DCE-MRI was calculated by the sum pANESY st pvalue* IS "I g e %AFTV1_O 0.67 (0.60, 0.74)

hypothesize that combining FTV and ADC can improve the predictive of voxels with enhancement above pre-defined thresholds (FIG.2a) Full 262 0.67(0.60,0.74)  &1xe® - B 8. 8. %ﬁ?&‘s AL 0:59(0.51,0.60)
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performance of breast MRI. * Apparent diffusion coefficient (ADC) map was generated from DW-MRI Y N EE YT J : 5 =) e £ | - YAFTVL 0+ sublype 0.72 (0.68.0.76)

with 2 b-values (b=0 and 800 s/mm?). Mean ADC was calculated by HR4/HER2. 92 073(058,088 0007 2 | ' e’ B S . ] Al worers 3w SN 00 e|  %AADC1_O + subtype 0.67 (0.63, 0.71)
ELIGIBILI TY/ ENROLLME NT/ DISPOSITION averaging ADC values within the whole tumor ROI (FIG.2c) e 4D GTOMED O0E | G ég : e i e e e %AFTVI_O + %AADCL O + subtype 0.73 (0.69,0.76)

.. . . . . . . %AADC1_0O N AUC (95% CI -value* 3 Figure 4: ROC curves of logistic regression model with single :

Eligible patients include those with one of the following criteria: Stage Il or = s LA ‘T ﬁj L é; gure : Y% CUTVes of JgISc regress with sing Predictors AUC (95% Cl)
Eull 262  0.59 (0.51, 0.66) 0.027 | | i i i ] | l , . or multi- variate analysis for predicting pCR at treatment time -

I, or T4, any N, MO, including clinical or pathologic inflammatory cancer or point T1 (Ieft) and T2 (right). The associated area under the ~ %AFTV2.0 0.68 (0.61, 0.76)

Regional Stage IV, where supraclavicular lymph nodes are the only sites ARHERE 0D 058(045.0.70) - 058 - | - curve (AUC) are listed in Table 4. #%AADC2_0 0.72(0.64,0.79)

. ’ y y HR-/HER2+ 22 0.62 (0.36, 0.87) 0.381 B N ) %AFTV2_0 + %AADC2_0 0.73 (0.69, 0.77)

metastasis. HR+/HER2- 92  0.54(0.34,0.73)  0.644 oy %AFTV2_0 + subtype 0.78 (0.74, 0.82)

A sub-cohort of 311 patients who had completed therapies with HR+/HER2+ 48  0.63(0.47,0.79)  0.188 g . %B g 0 %AADC2_0 + subtype 0.78 (0.74, 0.82)

investigational or control regimens were included in this study. Table 1 %AFTV2.0 N AUC(95%Cl)  p-value* (RS * %AFTV2_0 + %AADC2_0 + subtype 0.80(0.77, 0.84)
Full 232 0.68 (0.61, 0.76) 8.8xg06 501 o0

shows number of patients with breast cancer subtypes defined by HR & outcomes

HER2 status and patients treated with experimental vs. control regimens e 2 MR o0 ot breNAG (TO). (2 An axial slce from DOE-MAL FIV ted b HR/HER2- 84  0.76(066,087) 18 Eper’ CONCLUSIONS
. . 1gure Z. |mages acquirea at pre- . la N axial slice Trom - . was Caiculate Yy HR-/HER2+ 22 0.63 (034, 089) 0.346 Ful  HRJ/HER2- HR-HER2+ HR+HER2- HR+HER2+ Full  HR/HER2- HR/HER2+ HR+HER2- HR+/HER2+
(Exp/ctl) in each subtype category. pCR rates in the full cohort and by the sum of voxels with enhancement (in color) within the region-of-interests (yellow rectangular).

i ; ; ; ; HR+/HER2- 84 0.80 (0.67, 0.92 0.001 i . i .. . ..
subtype are also shown in Table 1. Corre.spo.ndlng slices fr.om DW-MRI (b) and ADC map (c) are shown with tfjmor ROI manu.ally delineated. HR+;HER2+ r— Eo.s& 0-80; — F::ghl;rsgi-s E;c;xtggﬁn c:nii\:n((taog())iiﬁ fzgfggtntgr?;?ﬂzﬁgzie:t The addition of ADC to standard FTV MRI may help refine the prediction of
Table 1 Patient Characteristics Logistic regression model and area under the receiver operating patients having pCR vs. non_pCR after NAC. treatment response. Further improvement can be achieved by adjusting the

Full cohort ~ HR+/HER2-  HR+/HER2+ HR-/HER2+  HR-/HER2- characteristic curve (AUC) were used in analysis. AUCs of multivariate Full 232 0.72(0.64,079) 15%e% o |nthe full cohort, both FTV and ADC model for breast cancer subtype. The effect of different novel agents should be

n 311 110 56 29 116 models were calculated using logistic regression predicted values from 10- HR/HER2- 84  0.77 (0.66,0.87)  1.7xe% percent change at T1 or T2 are strong considered in future study on a larger cohort.

Exp/ctl 236/75 80/30 43/13 22/7 91/25 fold cross-validation. The statistical significant level for all testing was set HR/HER2+ 22 0.78 (0.56, 1) 0.025 predictors for pCR

OCR rate 31.8% 15.5% 26.8% 55.2% 44.0% at 0.05. HR+/HER2- - 84 0.70(0.51,0.88) 0030 o However, their predictive performance
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/il breast (FIG.1). Within each subtype, participants are assigned to one of several investigational therapies : T1. P-values of likelihood ratio test are 0.02 compared to %AFTV1_O alone and
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Note: data in parentheses are 95% confidence intervals.
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