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Introduction Results

Ublituximab is a glycoengineered anti-CD20 monoclonal antibody approved for e Statistically significant average treatment effects, holding baseline value,
the treatment of relapsing forms of multiple sclerosis based on data from the sex, and age constant, were observed for the overall DA Score and each of
ULTIMATE | & Il phase 3 Trials for which the active comparator arm was the 4 Disease Pathway Scores, resulting in lower scores for the ublituximab
Teriflunomide [1]. The Multiple Sclerosis Disease Activity Test (MSDA) is an arm compared to the teriflunomide arm (p<0.05; Bonferroni corrected).
analytically and clinically validated multi-protein assay that measures 18 (Figure 1)

protein biomarkers and utilizes an algorithm to determine an overall Disease

. . e Statistically significant average treatment effects, holding baseline value,
Activity (DA) score and 4 Disease Pathway Scores [1, 2].

sex, and age constant, were observed for 10 of the 18 individual biomarkers:
NEFL, MOG, CXCL13, OPG, TNFRSF10A, PRTG, FLRT2, TNFSF13B, OPN, and

ObjeCtiveS GFAP (p<0.05; Bonferroni corrected). (Figure 2)

e Forthe 61 participants treated with ublituximab; at baseline, 15% had Low
DA, 49% had Moderate DA and 36% had High DA Scores. At Week 96, 100%
of the ublituximab participants had Low DA Scores. For the 20 participants
treated with teriflunomide; at baseline, 20% had Low DA, 65% had Moderate
DA and 15% had High DA Scores. At Week 96, 30% of the teriflunomide

To evaluate differences in the trajectories of the overall DA Score, 4 Pathway

Scores (Immunomodulation, Neuroinflammation, Myelin Biology and

Neuroaxonal Integrity) and 18 individual proteins in 81 patients treated with

either ublituximab or teriflunomide over a 96-week period across up to 4 . . o .
/0 /0

timepoints: Week 0, Week 24, Week 48 and Week 96. Additionally, performance gig[;g;pez.?gsb ’1ea(21)Low DA, 45% had Moderate DA and 25% had High DA

of the MSDA algorithm was evaluated relative to radiographic and clinical '

disease activity endpoints that were utilized to clinically validate the MSDA test. e Classification performance relative to the disease activity endpoints used to
validate the MSDA test was evaluated in each treatment arm using the area

under the receiver operating characteristic curve (AUROC). 95% Confidence
MethOd S intervals for the AUROC for classification of Gd+ lesions, N/E T2 lesions, and
active/stable status in both treatment arms either were better or overlapping
with those observed in the MSDA clinical validation study.

322 serum samples from 81 ULTIMATE study participants representing up to 4

timepoints (Baseline, 24 weeks, 48 weeks, and 96 weeks) were assayed in the e MoG e e cxcte ocet
MSDA Test. 61 study participants were treated with ublituximab (intervention 1o s e °
arm) and 20 participants were treated with teriflunomide (control arm). For two :% OJ@?%@%@
of the 61 patients in the ublituximab arm, the Week 96 sample was not ) 8 e @%@% i
available. All blood draws were performed prior to the ublituximab or APLPL* TNERSE10A*SERPINAG
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The MSDA test is reported on a scale of 1.0 -10.0 and has validated ranges
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Demographically-corrected log concentration

established for Low (1.0 - 4.0), Moderate (4.5-7.0) and High (7.5-10.0) levels of - o5t o T os] g1 b asfel” ] o .8
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disease activity. Samples from each treatment group and timepoint were oo @@é@@@é O_OJ@géf@ . Jigind
categorized and compared according to their overall DA Score level. —— 9%l kS
. . Timepoint
The average treatment effeCt’ holc ing ba,SeI,m,e value, sex, and age ConSte,mt’ on Figure 2: Boxplots of the 18 protein log concentrations (after demographic correction) over the 4
the DA score, 4 Pathway Scores, and 18 individual log protein concentrations different timepoints (0, 24, 48, 96 months) by treatment arm. * = nominally significant, *** = significant
after demographic correction was estimated using linear mixed effects models. after Bonferroni correction
!:or each model,.the blqmarker endpoint was the.dependent varlgble, and. Ublituximab Treatment Arm Teriflunomide Treatment Arm
Independent Varlables InCIUded treatment arm' bIOmarkeI‘ endeInt basellne DA Score Baseline Week 24 Week 48 DA Score Baseline Week 24 Week 48 Week 96
value, sex, and age. Random intercepts corresponding to the study participant Category (n=61) (n=61) (n=61) ~ Week96 (n=50)%| | Category ~  (n=20) (n=20) (n=20) (n=20)
were aISO included. Low 9 (15%) 52 (85%) 55 (90%) 59 (100%) Low 4 (20%) 4 (20%) 2 (10%) 6 (30%)
Moderate 30 (49%) 9 (15%) 6 (10%) 0 (0%) Moderate 13 (65%) 11 (55%) 15 (75%) 9 (45%)
Area Under the receiver operating Curve (AUC) analysis was performed for the High 22(36%  0(0%) 0 (0%) 0 (0%) High 315%)  5(25%  3(15%  5(25%)
DA Score model 'to evaluate pred|Ct|On performance |n eaCh trea‘tment arm for *Two Week 96 samples were not available for analysis. For both participants, the DA categorization at the available preceding timepoint were in the Low category
T gadolinium (Gd+) lesions. new or enlarging (N/E) T2 lesions. and Table 2: Overall Disease Activity Score Categorization by Timepoint and Treatment Arm
active/stable status (composite variable combining clinical relapse, Gd+ and
N/E T2 |eSionS). A Gd+>=1 B NET2>=1 |, C.Active/Stable
0.8
A) Ublituximab Treatment Arm B) Teriflunomide Treatment Arm o " Y
0 24 48 96 0 24 48 96 e ° : 0.6
n 61 61 61 59 n 20 20 20 20 g _%J %
F 38(623)  38(623)  38(623)  36(610) F 147000 14(700)  14(700)  14(700) 2 0 =
Sex, n (%) Sex, n (%) o o8 o
M 23(37.7)  23(37.7)  23(377)  23(39.0) M 6 (30.0) 6 (30.0) 6 (30.0) 6 (30.0) - " o 041
0 28(45.9)  60(984)  60(984) 59 (100.0) 0 9 45.0) 9 (45.0) 13 (65.0) 12 (60.0) |§ é é
GD+>=1,n (%) 1+ 33 (54.1) 1(1.6) GD+>=1,n (%) ™ G50 1550 — P y ’ . ’ y ’
Unlsiow 0.8 Unknown 20 (100.0) - ’—/ TG_U (AUC=0.941, 95% CI=[0.91, 0.97]) ‘ /—" TG_U (AUC=0.694, 95% CI=[0.60, 0.78]) . /-‘—, TG_U (AUC=0.780, 95% CI=[0.72, 0.83])
T agwn | ios R /o B plenars s s 0, /(o e s crtoa o = T 3
NS s LR () 2 PR | e | Mo 1+ 14(700)  16(80.0) 16 (80.0) 0.0 4~ : — — 0.0 & : — = 0.0+~ : === = =
Aclt:ve . Z Eﬁz zzz 122 KctivelShatile,n (%) Active 11(55.0) 14.(70.0) 16 (30.0) 16 (80.0) |  False positivé rate | | " False positivé rate | | " False positivé rate |
Active/Stable, n (%) — 28 (45.9) 34 (55.7) 59 (96.7) 58(983) Stable 9 (45.0) 6 (30.0) 4 (20.0) 4 (20.0) . ) .
v o [ eann | e mon | s et st s0dapen(y N D000 13600 200000 19650 Figure 3: AUROC and 95%Cls for the Gd+, New T2, and Active/Stable endpoints for TG ULTIMATE, by
e CRR R Yes 349 ’ Ve 2(100) 160 treatment arm compared to the MSDA clinical validation study
Age, mean (SD) 38.6(89)  39.1(89)  39.5(89)  40.1(8.8) Age, mean (SD) 348 (11.4) 352(114) 357(11.4) 36.6(11.4)
DA Score, mean (SD) 6.5 (2.0) 27(13) 22(12) 1.9.(0.8) DA Score, mean (SD) 5.6(1.9) 5.8 (1.8) 5.8 (1.5) 5.5.0)
Neuroinflammation, mean (SD) 73(22) 23 (1.3) 1.9 (1.4) 1.5 (0.8) Neuroinflammation, mean (SD) 5222 52(1.9) 51014 4.9 (2.0) C ®
Myelin Biology, mean (SD) 5.9 (1.8) 3.9 (1.7) 3.4 (1.3) 3.9(1.2) Myelin Biology, mean (SD) 6.2 (1.8) 6.5 (1.5) 6.5 (1.9) 6.5(2.2) I
Immunomodulation, mean (SD) 6.9 (2.2) 2.1(1.2) 1.8 (1.3) 1.3 (0.6) Immunomodulation, mean (SD) 5.6(2.2) 5.52.1) 5.3 (1.7) 4.9 (2.2) O n C u S I O n S
Neuroaxonal Integrity, mean (SD) 5.5Q2.9) 3.0 (2.0) 2.5(1.6) 2.3(1.3) Neuroaxonal Integrity, mean (SD) 542.4) 6.1 (2.3) 6.2 (2.4) 5.5@2.7)
Table 1 Demographic Information, grouped by timepoint for A) Ublituximab and B) Teriflunomide e Ublituximab treatment over 96 weeks resulted in significant average
treatment effects versus the teriflunomide arm for the overall Disease
Activity Score and each of the 4 Disease Pathway Scores (all scores
, DA Scores+* g ammetionF®  fipporomgdfEfor®®  Newosngllietfs, | M=, decrease for the ublituximab arm), and 10 individual biomarkers over the
| H o l R J o | g = Tninouce duration of the study.
1 'j [ ‘I8 j ‘B B EE B B e Comparable classification performance for both treatment arms in this
] Ll = | Efl [1 I e i E H| ¥ 14 study was observed for the radiographic and clinical endpoints used to
| FFF |+ e | W s 25 W | " o & validate the MSDA test.
B e These results suggest that the MSDA test can serve as a quantitative
Figure 1: Boxplots of the Overall DA score and the 4 pathway scores over the 4 different timepoints (0, measurement tool for evaluation of disease activity and therapeutic
24, 48, 96 months) by treatment arm. *** = significant after Bonferroni correction efficacy
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