Multivariate Proteomic MS Disease Activity Test Score Performance Evaluated in an Independent Focal Inflammation Cohort
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Background

Figure 1. MSDA Stacked Classified Meta-Feature Algorithm Figure 2. Box and Whisker Plots of the Individual Protein Biomarkers
e (Qualitative and subjective assessments are relied upon in the current standard of care to monitor disease activity (DA) and disease progression (DP) for MS patients. A validated biological tool to
guantitatively measure the level of disease activity in MS patients can therefore help address a significant unmet medical need. @ tmmuno-modulation () Neuroinftammation ES Relapse Remission
e Previously, a serum based assay that measures 18 proteins used to determine 4 disease pathway scores (immune modulation, neuroinflammation, myelin biology and neuroaxonal integrity) and an Immuno- Neuroinflammation ——_— Neuroaxonal
overall disease activity (DA) score was analytically (Hu et al., 2021) and clinically validated (Chitnis et al., 2021) as previously reported. The primary endpoint for these analyses was the count of 'g’l'grﬂ]”;f&';g biomarkers biomarkers bi'g:fgfgrs .
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e To characterize performance of the MS Disease Activity (MSDA) algorithm in an independent cohort of MS patients to discriminate between patients with and without focal inflammation. Statistical = 5
metrics including sensitivity, NPV, accuracy and odds ratio that were used to establish the DA score thresholds corresponding to low (L), moderate (M) and high (H) disease activity categories were ' L A v : SR !
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4 Disease Pathway Scores and
Disease Activity Score are Scaled
e Paired samples (n=138) from 69 patients recruited at the University Hospital Basel with RRMS were analyzed. For each sample pair, 1 was collected while experiencing a relapse and/or MRI focal Stacked Classifier From 1.0t0 10.0 with 0.5 intervals Table 2. Univariate AnaIyS|s Summary for Relapse vs. Remission Endpomt

inflammation and the other was collected while in remission. Relapse and/or MRI focal inflammation samples were drawn within 30 days after clinical relapse onset or with 2 1 Gd+ lesions on an MRI | OB K= sl

administered <30 days before the sample. Remission samples had no relapse 365 days before or 180 days after and no Gd+ lesions on an MRI <30 days before the sample. Patient sample Difference Relapse Difference Relapse
demographics and characteristics are summarized in Table 1. Protein vs. Remission Protein vs. Remission
e Univariate analysis of 20 individual proteins included on custom assay panel used to run the MSDA Test was first performed to classify Relapse samples from Remission samples. P-values and average log,, [pg/mL] log,, [Pg/mL]
concentration difference were calculated to determine significance and establish directionality of the protein’s association with this endpoint. Intervcept APLP 0017 0396 N 0016 0558
e The MSDA Test algorithm is a stacked classifier logistic regression model. Protein concentrations are demographically corrected for both age and sex using fixed coefficients that were established in the Biomarker coeffs. ____, piceace Activity Score ' ' ' '
clinical validation study. The first layer of the model consists of 4 Disease Pathway Algorithms (restricted to subsets of 18 proteins pathophysiologically associated with one another). The second layer of Pa?rﬁﬁiéﬁfjfs' CCL20 0.069 0.051 MOG 0.036 0.013
the model utilizes the 4 Disease Pathway Algorithms as meta-features to determine an overall DA Score reflecting the likelihood of Gd positivity (see Figure 1). ' ' ' '
e The primary output of the MSDA Test consists of the overall DA Score (scale = 1.0 to 10.0 with 0.5 intervals). The 138 samples were analyzed in the MSDA Test and assigned to Low (1.0 - 4.0), Table 1. Cohort Characteristics CD6 0011 0.479 NFfL 0185 <0.00
Moderate (4.5 - 7.0) or High (7.5 - 10.0) DA categories based on thresholds that were established in the previous clinical validation study cohort (n=617). The count of Gd+ lesions was used to optimize
the established categorization strategy (0 lesions = Low DA, 1 lesion = Moderate DA, and 22 lesions = High DA). The Low versus Moderate/High threshold was selected based on sensitivity and Variable Relapse (n=69) Remission (n=69) CDCP1 0.003 0.866 OPG 0.016 0.222
negative predictive value (NPV). The Low/Moderate versus High threshold was selected based on accuracy. Gender = Women (%) 53 (76.8) 53 (76.9)
e Confusion matrices were created for the 138 MRI focal inflammation samples based on their determined DA Score categorization (Low, Moderate, High) and their observed count of Gd+ lesions (0, 1, CNTN2 -0.008 0.582 OPN 0.016 0.355
=2) to calculate the sensitivity, NPV, accuracy and odds ratio for comparison to the clinical validation study. 6 samples that did not have Gd+ lesion counts available were removed from this portion of Age [A1, Q3] 409301, 46.2] 41.7130.4,46.7]
the analysis. Disease Duration [Q1, Q3] 7.81[4.0,14.9] 8.6 [4.5, 15.8] CXCL13 0.070 0.022 PRTG 0.012 0.218
Disease Subtype
CXCL9 0.016 0.668 SERPINA9 -0.012 0.674
Results oS 1 :
RRMS 03 03 FLRT2 0.000 0.970 TNFRSF10A 0.010 0.418
e In the univariate analysis of individual proteins to classify patients in a state of relapse or remission (which included both the presence of Gd enhancing lesions as well as clinically defined relapse SPMS 4 4
status), 6 proteins were found to be significantly (p< 0.05) regulated: NfL, GFAP, MOG, VCAN, CXCL13 and TNFSF13B (BAFF). All of these with the exception of TNFSF13B (BAFF) were positively PPMS 1 1 GFAP 0.052 0.004 TNFSF13B -0.041 0.031
related with relapse status (i.e. higher concentrations correspond with the relapse state). Results are summarized in Figure 1 and Table 2. EDSS [Q1, Q3] 2.0 2.0, 3.0] 2015, 3.0]
e The sensitivity and NPV of the MSDA Test model for classifying 0 Gd Lesion samples vs 21 Gd lesion samples at the Low vs Moderate/High threshold were found to be 0.810 and 0.864 respectively - GH* -0.056 0.579 VCAN* 0.030 0.019
compared to 0.821 and 0.845 in the previous clinical validation study. The accuracy for classifying <1 Gd Lesion samples vs 22 Gd lesion samples at the Low/Moderate versus High threshold was Clinical Relapse < 30d %6 °
observed to be 0.856 compared to 0.851 in the previous clinical validation study (see Table 3). Gd+ lesion count *GH and VCAN are included on the custom assay panel however are not utilized in the MSDA Test algorithm.
e An odds ratio was determined indicating that a patient with a M/H score is 5.56 times more likely (95% CI: (2.31, 13.34) and p<0.001) to have = 1 Gd lesions than a patient with a L score compared to 0 21 69 _ ] o
6.88 in the clinical validation study. An odds ratio was determined indicating that a patient with a H score is 11.44 times more likely (95% CI: (3.77, 34.73) and p<0.001) to have =2 Gd lesions than a 1 23 0 Table 3. MSDA Test Score Confusion Matrices and Statistical Performance
patient with a L/M score compared to 10.39 in the clinical validation study (see Table 3). 5 3 0 Metric Comparison at Score Thresholds
. ; ! 0 Low vs Moderate/High Score Thresholds Applied to 0 Gd Lesions vs 21 Gd Lesion
Co n CI us I O ns 4 3 0 Focal Inflammation 0 Gd 21 Gd Sensitivity Specificity PPV NPV Accuracy @ Odds Ratio
5 1 0 Cohort (n=138)
e The MSDA Test algorithm performance demonstrated strong replication in this independent post-validation cohort for all metrics (sensitivity, NPV, accuracy and odds ratio) used to establish the score N/A 5 0 L (1.0-4.0) 51 8
thresholds corresponding to Low, Moderate and High DA categories. o oS vome” Q1 O3 STYRTT RIS MH (4.5-10.0) 29 2 0.810 0.567 0.466 0.864 0.644 5.56
e Additional studies may be analyzed in the MSDA Test to further characterize model generalizability. . * | - - T o VA bty - e Sensitivity Specificity E— NPV Accuracy ~ Odds Ratio
e The MSDA Test holds promise to be a sensitive and accurate tool to detect disease activity in clinical practice. T2w lesion number™ [Q1, Q3] 34.0[23.5,49.9] 28.5[17.0, 53.9] Study (n=617)
DMT Category L (1.0-4.0) 229 42
Blinded Phase 3 Trial 1 0 MIH (4.5-10.0) 53 - 0.821 0.599 0.558 0.845 0.684 6.88
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