Infusion-Related Reactions BACKGROUND METHODS
With Ublituximab in the Phase 3

 ULTIMATE | and |l enrolled a total of 1094 adult participants from 10 countries with a diagnosis of RMS (relapsing-remitting or secondary-
progressive) with disease activity®

» Ublituximab is a novel, next generation monoclonal antibody that targets
a unique epitope of CD20 and is glycoengineered for enhanced antibody-

Figure 1. Ublituximab Is Glycoengineered to Enhance ADCC

dependent cellular cytotoxicity (Figure 1)* A. Nonglycoengineered Anti-CD20 B. Glycoengineered Anti-CD20: Ublituximab » Participants received ublituximab 450 mg administered by 1-hour IV infusion every 24 weeks (following Day 1 infusion of 150 mg over 4 hours
. - « Ublituximab is administered in lower doses and with shorter infusion times [Dose 1] and Day 15 infusion of 450 mg over 1 hour [Dose 2]) or teriflunomide 14 mg oral once daily for 96 weeks?
U LTI MAT E I a n d I I Stu d Ies I n compared with other currently infused anti-CD20 therapies® B cell o0 B cell po20 » The teriflunomide group received placebo infusions; the ublituximab group received oral placebo’

* Participants received premedication 30-60 minutes prior to each dose of ublituximab or IV placebo: antihistamine (diphenhydramine 50 mg
or equivalent) and corticosteroid (dexamethasone 10-20 mg or equivalent)

» Acetaminophen (650 mg or equivalent) was not included in the recommended premedication for Dose 1 and was restricted to participants

Oligosaccharides

« ULTIMATE | (NCT03277261) and ULTIMATE Il (NCT03277248) are identical,
Phase 3, randomized, multicenter, double-blind, active-control, double-dummy
studies evaluating the efficacy and safety of ublituximab vs teriflunomide in

Relapsing Multiple Sclerosis

Fab Fab

participants with relapsing multiple sclerosis (RMS)? oo r oy who experienced fever or pyrexia after Dose 1, as clinically warranted. Additional medication for adverse reactions could be used at the
« ULTIMATE | and Il met their primary endpoint, demonstrating a statistically FeRylila ool 48 FeRyllla o phys.ic.:ian’s discretion | | o
Edward J. Fox, MD, PhD,' Lawrence Steinman, MD 2 Hans-Peter Hartung, MD,>¢ significant reduction in annualized relapse rate for ublituximab compared with fo ' fo * Participants could receive oral, IV, IM, or mixed routes of premedication
EI T Al , ,|\/|D PhD 7 Peiqi Q', I\;ID 8 Sibv| W MD 9 | | terifflunomide as well as significant improvements in the number of gadolinium- (A) In nonglycoengineered anti-CD20 antibodies, the core fucose of Fc-linked oligosaccharides sterically blocks * A 1-hour postinfusion observation period was not required for participants who did not experience IRRs during Dose 1 and Dose 2
. nrique Var?oz ’ ’  Felqing Ian; 1 - Iy ray, , ’ 13 enhancing T1 lesions and the number of new/enlarging T2 lesions? LE??SESQ&:T*LVE?XE g:ﬁ’wrg?gf Ic:;gsaef:lir]r:tg-réc(tﬁ))nualjr:guexgrr::r?(;:dggfﬁ?\iet;?‘:)r;eaellrig:i(;r?tasvoef?:clzc\)(vlilfllljac_(gie contentin * IRRs were defined as infusion-related AEs reported during or within 24 hours of the end of an infusion
Derrick Robertson, MD, D1e4Ren Huang’ MD, 1PhD’ | KrZySZtOf Selmaj’ Ml?’ PhD,™ ADCC, antibody-dependent cellular cytotoxicity; NK, natural killer. * Pooled investigator-reported IRR data from both studies were analyzed. IRRs were evaluated in the safety population of all participants who
Daniel Wynn, MD,'* Koby Mok, PhD, '™ Denise Campagnolo, MD, ' received =1 dose of study drug (ublituximab or teriflunomide, with corresponding placebos)
Bruce A. C. Cree, MD, PhD, MAS™
'Central Texas Neurology Consultants, Round Rock, TX; 2Stanford University, Stanford, CA; *Heinrich Heine University RE S U LTS
Dusseldorf, Dusseldorf, Germany; “Brain and Mind Centre, University of Sydney, Sydney, Australia; >°Medical University . . G .. . o . . . .
of Vienna, Vienna, Austria: SPalacky University Olomouc, Olomouc, Czech Republic; "University of Colorado, Aurora, CO; * The :[)otal nur_nbe_r of m_fus.lo_ns was 2644 for ublltu>§|mab _and 263_7 for placebo. Overall, T|m|ng of Dose 1 and Dose 2 IRRs * Most IRRs n the ubhtuxmab-trgated group were mild to moderate in severity and decreased in
SSWGdiS.h Medical C_enter, Seattle, WA; *Hope Neurology, Kno_xville, TN; "°University of South Florida, Tampa, |:|_.; “C(_enter 96.6% of ublituximab infusions were completed without interruption (Table 1) . 78.8% of Dose 1 and 69.2% of Dose 2 IRRs with ublituximab occurred during the infusion period frequency with subsequent dOSIﬂQ3
for Multiple Sclerosis, Mount Carmel Health System, Westerville, OH; "“Center of Neurology, Lodz, Poland; *“University of * The proportion of participants with IRRs was 47.7% and 12.2% in the ublituximab and or within 1 hour post infusion (Table 2) « One participant experienced a Grade 4 IRR (anaphylaxis) with ublituximab at the Dose 2 infusion
Warmia and Mazury, Olsztyn, Poland; *“Consultants in Neurology, Northbrook, IL; TG Therapeutics, New York, NY; placebo infusion groups, respectively? following two Grade 1 IRRs at Dose 1 (both reported as influenza-like syndrome); the Dose 2
1®UCSF Weill Institute for Neurosciences, San Francisco, CA o . . . - : : : :
» In the ublituximab-treated group, 89.7% of participants completed Dose 1 infusion Table 2. Timing of IRRs infusion was interrupted and drug withdrawn. All IRRs resolved
without interruption within 4 hours 15 minutes, and 94.6% completed their maintenance * Another participant experienced a Grade 4 IRR reported as lymphocyte count decreased
O BJ E CTIVE infusions (Doses 2-5) without interruption within 1 hourt5 minutes (Table 1) Dose 1 IRRs, % (n/N) (0.1x10°%L) at the Dose 1 infusion. The IRR was reported as serious and related to ublituximab.

No treatment or dosage change was required, and the outcome was reported as recovered/

Table 1. Infusion Completion -articipants with an 'RX 9.7 (53/549) 43.3 (236/545) resolved. The participant continued into the study extension phase with no additional IRRs
_ : _ _ _ _ - usi | : : : : : ICI INnu I U X I WI Il
* To further characterize the time course, severity, and type of infusion-related reactions (IRRs) b During the 4-hour infusion period® 32.1 (17/53) 69.9 (165/236) P P y P

with ublituximab <1 hour post infusion® 15.1 (8/53) 8.9 (21/236) * |n addition to the participant de_sc;nbed above, 5 other participants discontinued thtuxmab_ due
Dose 2 IRRs, % (n/N) to an IRR (Table 4). Of the additional cases, all were Grade 2 and one was considered serious
Number of infusions, meantSD 4.8+0.68 4.8+0.62 o T
Participants with an IRR® - 3.1 (17/549) 9.6 (52/540) Table 4. Participants Discontinuing Ublituximab Due to an IRR
Total number of started infusions, n (%) 2637 (100) 2644 (100) During the 1-hour infusion period 35.3 (6/17) 48.1 (25/52) Darticinant Sreferred ¢ Grad Serious (YIN out
KEY FINDINGS <1 hour post infusion® 11.8 (2/17) 21.2 (11/52) a ':'Pa“ referred term rade  Serious (Y/N) utcome
Total number of completed infusions, n (%) 2629 (99.7) 2629 (99.4) liZL‘iZTL??ErﬁSSﬁSrSZiiiﬂi?%é&i@?&:‘l@i?!.““ své?gt;e:fgj:titgf.t iusion. rercentage based on fhe number of parlicpants wih an IR ot hatinfuston, s wifhosten (described above) Anaphylactic reaction 4 Y Recovered/resolved
* In pooled analyses of the ULTIMATE studies, 96.6% of participants completed ublituximab IRR, infusion-refated reaction.
: fp : T Y : : d 94 6% | C;)D P 9 P : P TN thi Total number of completed infusions without _ o o _ _ | _ _ 2 IRR —— 2 N Recovered/resolved
INTUSIONS Wllt out interruption, an .6% completed Doses 2-5 maintenance infusions within interruption, n (%) 2623 (99.9) 2554 (96.6) » The proportion of ublituximab-treated participants with pyrexia, chills, headache, and influenza-like 3 Hypersensitivity 2 Y Recovered/resolved
1 hourt5 minutes Total number of completed infusions with iliness was 9.5%, 7.9%, 7.5%, and 5.9%, respectively (Table 3) 4 Myocardial ischemia 2 N Recovered/resolved
» 43% of ublituximab-treated participants had an IRR at Dose 1, the proportion of participants nterruption, n (%) 6 (0.2) 75 (2.8) Table 3. IRRs? 5 Toxic skin eruption 2 N Recovered/resolved
experiencing an IRR markedly decreased to <10.0% for all subsequent infusions, and ' 6 Bronchospasm 2 N Recovered/resolved
69.5% did not have an IRR recurrence Dose 1 infusion IRR, Infusion-related reaction.
78.8% of Dose 1 and 69.2% of Dose 2 IRRs with ublituximab d during the infus TEAE preferred term, n (%) inistrat cati xed) did not
.60 O -OS-e an 2 /o O -ose S with ublituximab occurred auring the Infusion Total number of started infusions, n (%) 548 (100) 545 (100) Participants with any IRR TEAE 67 (12.2) 1(0.2) 260 (47.7) 15 (2.8) * The adrrumstrahon route of premedications (oral, 1V, IM, or mixed) did not impact the frequency of
period or within 1 hour post infusion Pyrexia 4 (0.7) 0 52 (9.5) 1(0.2) IRRs (Figure 2)
] s - ot - - Total number of completed infusions within . | | | _ — — _
The admllnlstra.tlon route of premedlcatlons (oral, Intravenous [|V], Inframuscular [”Vl], or 4 h 15 min without interruption, n (%) 532 (97.1) 489 (89.7) Chills 3 (0.5) 0 43 (7.9) 1(0.2) F|gure 2. IRRs by Premedication Route of Administration
mixed) did not impact the frequency of IRRs Headache 12 (2.2) 0 41 (7.5) 0
75 - . . o
Doses 2-5 infusions nfluenza-like iliness 5 (0.9) 0 32 (5.9) 0 o 2 Terl:lluT;I;mde (n=548) UblllfluxIII;nRab (n=545)
RR 3 (0.5) 0 27 (5.0) 1(0.2) 5 5 e e
Total number of started infusions, n (%) 2089 (100) 2099 (100) -Hyperthermia 2(0.4) 0 25 (4.6) 0 o ‘§ 50 -
+ O
N . ’ . k:
C O N C L U S I O N S Total number of completed infusions within gusea . 20.4) ) 5(3.9) ) a e
L . . 0 2015 (96.5) 1985 (94.6) Sinus tachycardia 3 (0.5) 0 17 (3.1) 0 ° o 2.9%
. _ L , 1 h£5 min without interruption, n (%) c A =130
* IRRs were the prevailing adverse event (AE) with ublituximab in ULTIMATE | and II; the vast booled analysis. Safety population Body temperature increased 2 (0.4) 0 15 (2.8) 0 2 o 25 a9 1219
majority were mild to moderate in severity SD, standard deviation. Lymphocyte count decreased 1(0.2) 0 15 (2.8) 9 (1.7) S 'S 248
. : O 16.4% 7. 7% 22.2%
» Most IRRs occurred at Dose 1, markedly decreased with subsequent infusions, and had .. : Throat irritation 0 0 14 (2.6) 0 Y 3 ney ge 18
L NP redly : ’ Participants With IRR at Dose 1 Tachveardia 407 0 13 (24 0 i o s [k
minimal impact on infusion completion o . | y (0.7) (2.4) 0 . ' .
» 30.1% (164/545) of ublituximab-treated participants experienced an IRR at Dose 1 only Pain | - Oral IV premed  IM premed Mixed premed Oral IV premed [N premed Mixed premed
. . . SR . . . ain in eXtremlty O O 8 (1 5) O premed (ora' \Y4 premed (oral \Y4
» The proportion of ublituximab-treated participants with pyrexia, chills, headache, and and 13.2% (72/545) experienced an IRR at Dose 1 and 21 subsequent dose Tremor 0 0 8 (1.5) 0 and/or IM) and/or IM)
influenza-like illness was 9.5%, 7.9%, 7.5%, and 5.9%, respectivel .. : | . |
i i i i p y PartICIpants Wlth 1 IRR Erythema O O 7 (1 3) O :Dh/ol,oilr?’t(:aar:lljistﬁér;sﬁ;i?/iFr)m?upsuil)ar?-?gléted reaction; IV, intravenous; premed, premedication.
- Of all ublituximab-treated participants with an IRR, 67.7% (176/260) had 1 IRR only; of Dizziness 2(0.4) 0 6(1.1) 0
these, the maijority (93.2% [164/176]) experienced the IRR during Dose 1 Hypersensitivity 1(0.2) 0 6 (1.1) 0 - e
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