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Neutralizing Antibodies and BALRGROUND
 Ublituximab is a novel monoclonal antibody that targets a Ublituximab is administered in lower doses « ULTIMATE | and Il enrolled a total of 1094 adult patients from 10 countries who had a diagnosis of RMS _ _

Anti d ru g Anti bod ies i n th e unique epitope of CD20 and is glycoengineered for enhanced and with shorter infusion times compared with (relapsing-remitting or secondary-progressive) and disease activity’

antibody-dependent cellular cytotoxicity (ADCC) (Figure 1) other currently infused anti-CD20 therapies’ - Patients received ublituximab 450 mg administered by 1-hour intravenous infusion every 24 weeks

Pooled ULTIMATE | and Il

- - _ __ ]  ULTIMATE | (NCT03277261) and ULTIMATE Il (following Day 1 infusion of 150 mg and Day 15 infusion of 450 mg) or teriflunomide 14 mg oral once ADA Evaluable Population (N=534)
U b I Itu XI m a b P h as e 3 Flgure 1. Ublituximab Is Glycoenglneered to Enhance ADCC (NCT03277248) are identicaL Phase 3, dai|y for 96 weeks’ Patients w!th an evaluable bgseline_sample and 21 evalue_lble
A. Nonglycoengineered Anti-CD20 B. Glycoengineered Anti-CD20: Ublituximab randomized, multicenter, double-blind, active- * NAb and ADA analyses were performed in patients who received =1 ublituximab dose (safety sa%%T’ébiﬁﬁ'ZIF&ZE@'&?QO"SEZQL?rﬂti'a"rﬁp?li'gfeb}fntfﬁigl‘%ve
U LTI MAT E I a n d I I Stu d ies i n C?”glc_’t' St_Ud'ebS evtalu_;\tlng thg efflcacty a?d Sf[‘;:ety population) and were evaluable for NAbs and ADAs; ULTIMATE | and Il data were pooled (N=534)
. CD20 5 cell CD20 of ublituximab vs teriflunomide in patients wi _
relapsing multiple sclerosis (RMSY’ * Blood for NAb and ADA analyses was collected at baseline and Weeks 3, 24, 48, 72, and 96 - whozlr?rgi E;sri)t(i):ﬁi\(/.;=hf:2>1 S
} Oligosaccharides a . ULTIMATE | and Il met their primary endpoint, - ADAs were evaluated by an electrochemiluminescent (ECL) immunoassay using screening, vositive ADA sample at a postbaseline timepoint and the

Relapsing Multiple Sclerosis

confirmatory, and titering tiers. Ublituximab was presented as a mixture of labeled drug product to baseline sample is negative, or the baseline sample is

demonstrating a statistically significant positive and posttreatment sample titers at =1 timepoints

allow ADAs in patient samples to bind both ublituximab-labeled materials and form a complex. The

Fab " Fab reduction in ARR for ublituximab compared with & _ _ @~ have increased by 24-fold from baseline sample titer
B rc terifl ide’ P complex was captured onto streptavidin-coated ECL microtiter plates through the biotin-labeled drug
NK/Effectors NK/Effector eririunomiae . . . . . .
vl el Rl cell o . o and detected via a sulfo-label. A similar disease state cut point was established and applied to the data v v
“yg y 'y 4l @ - Ublituximab also provided significant to screen out false positives NAb Negative (n=100) NAb Negative (n=400) NAb Positive (n=34)
_ _ o ] o ] improvements in the number of gadolinium- . . ~ . Patients who are Patients without a Patients with =21
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Michael S. Weiss,' Jenna A. Bosco,' Sean A. Power,’® Koby Mok, PhD, " ibodycepencem eetiar eyioioriely T e activity vs teriflunomide at 96 weeks'’ NADbs were evaluated in ADA-positive samples only (Figure 2) ADA, antidrug antibody; NAD, neutralizing antibody; TE, treatment emergent
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« 17.8% of patients receiving ublituximab tested positive for ADAs at baseline and 86.5% tested « Patients with or without TE-ADAs at any baseline timepoint had similar levels of B-cell depletion  Differences for TE-ADA—negative and TE-ADA—positive populations were not significant (P=0.9986)
positive at any postbaseline timepoint (P=0.3152 for maximum percentage change from baseline; data not shown)
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. . iy . . . iy Table 2. New/Enlarging T2 Lesions by NAb and TE-ADA Status®
— Patients testing positive for NAbs or ADAs at baseline did not necessarily test positive at

o B | | | | | sostbaseline timepoints Figure 4. Percentage B-Cell Count Decrease From Baseline by NAb Status S - Mean Number of New/
 To evaluate the incidence of neutralizing antibodies (NAbs) and antidrug antibodies 5 89% of pationts had TE-NAbs af asling ¢ - and 81.3% of datients had TE 0 B NADb Positive (n=34) Enlarging T2 Lesions
(ADAs) against ublituximab in the pooled Phase 3 ULTIMATE studies ©70 Of patients had 1E-NADs at any postbaseline timepoint and ©1.5% of patients had 1t- T Al ublituximab-treated 537 0.426
ADAs at any postbaseline timepoint (Figure 3) NAb Negative (n=500) NAb negative (postbaseline) 495 0.422
* The incidence of TE-NAbs and ADAs was highest at Week 24 and declined thereafter (Figure 3) NADb positive (postbaseline) 34 0.299
o -20 TE-ADA negative 99 0.362
Figure 3. Patients® With (A) TE-NAbs and (B) TE-ADAs by Visit > TE-ADA positive 430 0.425
KEY FINDINGS 2 Titer
A. TE-NAbs = o -40- <Q1 108 0.532
: : : - :
* 1.1% and 16.5% of ublituximab patients had treatment emergent (TE)-NAbs and 100 — 3 = Q1-<Median 109 0.381
TE-ADAs at Week 96 | ° Last dose Median-<Q3 107 0.364
. . . L .. 30 | o O >Q3 106 0.427
° The proportlon Of patlents recel\”ng Ubl|tUX|mab WhO teSted pOS|t|Ve fOI’ NAbS N : ?-? g -60 - » l . aI(511e\ilagluableczj patieirétj recg;viggzm_rt:]blituximab dose. ']Ic'fotal ntémber of nde\t/)v/er;]Iarging 'II'2 h;:cpﬁrintense IesioArlmjsAper MR;I scan”per patient. DA
o o " o o I “a ! — * bQ1=49, ian=184.5, Q3=662. tit t termi t rti t ' tit tients wit tit
and ADAS was 24 /0 and 178 A) at base“ne and 64 A) and 865 /0 at any tlme § 60 : % L measurerrrr:gn’lczriln the studies; a patieitlv?;s?;osus?gzuec?tovzﬁZir?:oerrrrensl,g?)ndi?l\g tﬁeqrugaroluzsuc;ingetrrlg?rxgnalj(rinmum Abi\r?ité?rya?uepc?blsgr\?evélduring trllsrstudy
" " ] ! treatment period.
pOStbasellne, I’eSpeCtlvely ..g : g 80 A ADA, antidrug antibody; MRI, magnetic resonance imaging; NAb, neutralizing antibody; Q, quartile; TE, treatment emergent.
« Annualized relapse rates (ARRs) were 0.03 in NAb-positive (postbaseline), % 40 — i ) RRs by TELADA Stat
0.11 in NAb-negative (postbaseline), 0.10 in TE-ADA—positive, and 0.12 in o - | . ———— S Dy TE- atus
TE-ADA—negative patients 20 — _'31 - 3.4 1.1 1.1 * The incidence of IRRs by TE-ADA status is shown in Figure 5. The difference in overall IRR
: : : n= | n=23 n=18 - — -100 17— | | ] | | | | | ] | ] | incidence in the TE-ADA—positive and TE-ADA—negative groups was not statistically significant
- The mean number of new/enlarging T2 lesions by Week 96 was 0.299 in ' n=6 n=6 ° 4
- B | I e =
. . . . . . 0- BL1d2 2 3 4 8 12 16 20 24 36 48 60 72 84 96 100 104 (P=0.2487)
NADb-positive (postbaseline), 0.422 in NAb-negative (postbaseline), 0.425 in Any postbaseline Week 24 Week 48 Week 72 Week 96
TE-ADA—positive, and 0.362 in TE-ADA—negative patients timepoint Week Figure 5. IRRs by TE-ADA Status®
. S : : 0 ) . " : 60 — e e
InfUSIOn related reaCtlonS (IRRS) OcCu rred In 484 A) Of TE ADA pOSItlve patlents *P<0.05. Pooled post hoc analysis. NADb status based on postbaseline NAb status. P value from an analysis of variance. ADA-evaluable population. " TE-ADA Positive: All Grades " TE-ADA Positive: Grade 23
and 420% Of TE_ADA_negative patients (P=02487) B TE'ADAS 1d2, Week 1 Day 2; ADA, antidrug antibodies; BL, baseline; NAb, neutralizing antibody. 5o % TE-ADA Negative: All Grades TE-ADA Negative: Grade =3
100~ o ; ARR by Postbaseline NAb and TE-ADA Status < a04 s
80 — ' : 59 1 * The unadjusted ARR at Week 96 by postbaseline NAb and TE-ADA status is shown in Table 1 Py
I : c 30-
C O N C L U S I 0 N S e | — Numbers were small in the NAb-positive group 2
- 60+ i L 20—
- In the Phase 3 ublituximab studies: = ; Table 1. ARR by NAb and TE-ADA Status® =
. . . = 40— | 10- 7S 90 22 0% . o _
— Alow incidence of TE-NAbs was observed, and NAbs and ADAs did not impact N . Status n ARR of I I ° I op B2 5T 5, Seelo @ wg 08 o 2 o o o
efficacy as measured by ARR or the number of new/enlarging T2 lesions 20 | All ublituximab-treated 543 0.10 0 ELIEIL I Bl o mmis w2 aial 2550 85 37 8
. . . . I NAb negative (postbaseline) 500 0.11 N &Y & & AP U IV S i\ S P A
— The proportion of patients with TE-NAbs and TE-ADAs declined after 24 weeks, . . | 3 RC N LW 7§ P &N
with continued reductions at subsequent timepoints 0- ! NAD posifive (postbaselne) > 0.05 & AR S
u u S P Any postbaseline ~ Week 3 Week 24 Week 48 Week 72 Week 96 TE-ADA negative 100 512 & O & Q
: : , . &
— TE-ADAs were generally transient and had no observable impact on B-cell timepoint TE-ADA positive 434 0.10 a‘“Q\\O o
depletion or ublituximab’s efficacy or tolerability Titer®
, . . aln evaluable patients receiving 21 ublituximab dose; TE-ADA positive (n=434); TE-ADA negative (n=100).
aEvaluable patients receiving 21 ublituximab dose (N=534). <Q1 108 0.18 IRR TEAES occurring in 2% of either group.
ADA, antidrug antibody; NAb, neutralizing antibody; TE, treatment emergent. : ADA, antidrug antibody; AE, adverse event; IRR, infusion-related reaction; TE, treatment emergent.
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