Effect of Ofatumumab on Lymphocytes and Neutrophils in Patients With Relapsing Multiple Sclerosis up to 4 Years
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BaCkg rou nd Change in lymphocyte levels up to 4 years Table 1. Summary of Lymphocytes or Neutrophils below different cut-off values as per CTCAE Table 2. Severity and outcomes of lymphopenia and neutropenia AEs CO"CI UsSIons
e  Ofatumumab, a fully human anti-CD20 monoclonal antibody, administered monthly as a 20 mg subcutaneous e |n both continuous and switch groups, an initial slight and transient decline in mean lymphocyte levels was grades at least once or consecutively twice post-baseline _ _ e Wi :
LT . g . . . . - ith up to 4 years of ofatumumab treatment, mean lymphocyte and neutrophil levels
(s.c.) injection is approved for the treatment of relapsing multiple sclerosis (RMS) in adults’ observed up to W4 (%change at W4: continuous, —11.9%; switch, -8.2%) . Newly Overall satety population (N=1363) P d st {)| d well ab the LLN: maiorit fx’ih pd / below LLN P d
e Ofatumumab binds to a unique conformational epitope which confers it a higher potency compared with other e [ater, mean lymphocyte levels showed a reversal and then stabilized in the long-term up to W216 (Figure 2) CTCAE Grad Cfotntlnuousb switched 0verallI stéfety Lymphopenia Neutropenia remained stable and well a .ove © , majority of the drops (below ) occurre
anti-CD20s, depleting B cells more efficiently and allowing for s.c. administration at lower doses? (Cutooff [;13097L]) Time-point o aNl:lnzugrga ofatumumab poNp:l 36';’“ Number of patients with at least one AE - n (%) [E], 16 (0.8) [18] 16 (0.8) [19] randomly and were not persistent
® The low s.c. dosing regimen for ofatumumab has been designed to result in fast B-cell depletion (3 times 20 mg Figure 2. Mean lymphocyte levels with ofatumumab up to 4 years nIM (%) N=677 /M (%) IR (95% CI) per 100 PYs 0.31 (0.19, 0.51) 0.31 (0.19, 0.51)  |ncidences of lymphopenia and neutropenia were comparable with core study data and
weekly) a_nd malln_taln constant near Complgte B-cell depletion (monthly 20 mg) with long-term use in patients with o _ n/M (%) Severity - n (%) [E] remained low; no serious cases were reported
RMS, while avoiding the use of high doses Switching period? : — o _ _ | _ o _
neutropenia,®* and an increased risk of infections* " - Grade 2 11 (0.6) [12] 7 (0.4) [7] lymphocyte or neutrophil counts
. . . . LT .8 - - o :
e In RMS patients in the Phasg 3 ASCLEPIOS I/l trials, treatmgnt W|th ofatumu_ma_\b 20 mg s.c. for up to 30 month§ g N S 1.62 At least once post-baseline 278/1290 (21.6) 74/675 (11.0) 352/1965 (17.9) Grade 3 1(0.1) [1] 4 (0.2) [4] e Our results support the favourable benefit-risk of the ofatumumab monthly 20 mg s.c. dosing
had a favourable safety profile, was generally well tolerated with no increase in risk of lymphopenia or neutropenia>® O -lél 16- Grade 21 (<0.91) . . - regimen with longer-term (up to 4 years) treatment in patients with RMS
e Assessment of the long-term safety of ofatumumab is important to further understand its benefit-risk profile o © Consecutively twice post- 95/1290 (7.4 21/675 (3.1 116/1965 (5.9 Outcome - n (%) [E] J J P y P
2o 1.57 baseli (7.4) (3.1) (5.9)
Ob_ ) > E 14- aseline Recovered/resolved 14 (0.7) [16] 14 (0.7) [17] References
jeCtlve 23 12 At least once post-baseline 116/1290 (9.0) 35/675 (5.2) 151/1965 (7.7) Recovered/resolved with sequelae 0 0 - | | | o | |
e To assess the longer-term effect of ofatumumab on lymphocyte and neutrophil levels up to 4 years and its Q og Grade 22 (<0.8) Recoverina/resolvin 101 ] 0 1.  KESIMPTA® (ofatumumab) Prescribing Information. https://www.novartis.us/sites/www.novartis.us/files/kesimpta.pdf (accessed April
association with the risk of serious infections during the core and open-label extension studies in RMS patients §, = 1.0 0.91 - Consecutively twice post- 26/1290 (2.0 6/675 (0.9 32/1965 (1.6 g 9 ' 08, 2022). |
Method e : baseline (2.0) (0.9) (1.6) Not recovered/resolved 1(0.1) [1] 2 (0.1) [2] 2. YuH, etal. CNS Drugs. 2022:36;283-300. https://doi.org/10.1007/540263-021-00895-w.
0.8 , , , , , , ! , : , , , , , , , , , 3. ARZERRA® (ofatumumab) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2009/125326Ibl.pdf
e O s BL 4 12 24 36 48 60 72 84 960 108 120 132 144 1506 168 192 216 At least once post-baseline 12/1290 (0_9) 4/675 (0.6) 16/1965 (0.8) AES with a start date on or after the first dose of ofatumllJmab,.up to apd including. last dose + 100 days are included. A patient with multiple AEs (accessed April 08, 2022).
Patient population Number of patients at Visit (n) Visit (Weeks) Grade 23 (<0.5) > countec onlv once in fhe “at least one AR row. A patient with multiple events is counted only one under the maximum severity and most 4. Rituxan (rituximab) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2012/103705s5367s5388lbl.pdf
® Patients Completing the core ASCLEPIOS I/”, APOLITOS and APLIOS clinical trials could enter ALlTHIOS, an Continuous OMB 1292 1266 1264 1238 1194 1141 1086 901 982 776 915 632 595 448 341 431 475 205 Consecutively twice pOSt' 0 11675 (O 1) 1/1 965 (O 1) AEs, adverse events; n, number of patients with observed event; E, number of events; PYs, patient-years. (accessed April 08, 2022)
e Cumulative data on lymphocyte and neutrophil levels for up to 4 years of ofatumumab treatment were analyzed Before/ 677 670 674 668 670 665 670 665/ 480/ 313/ 170/ 72/ : : : : : : 6. Novartis data on file.
in the following three groups (Data cut-off: 25-Sep-2021) Aerewen v A s e At least once post-baseline 171230 (0.1) 0 171965 (0.1) Serious infections observed with low Iymphocyte and neutrophll levels in the overall 7. Aubagio (teriflunomide) Prescribing Information. https://www.accessdata.fda.gov/drugsatfda_docs/label/2019/202992s006Ibl.pdf
. . . . : aSwitching period refers to the patients started with teriflunomide and not applicable to the patients with ofatumumab in core period; For TER/ - . -
— The overall Safety pOPU|at|°r! included 1969 patients, of whom 1292 were in the continuous ofatumumab OMB group, data from 1%t dose of TER until last dose of OMB plus 100 days/ analyses cut-off date have been used; R1: The first patient with Grade 4 (<0.2) Consecutively twice post- safety .pqpulatlon o . _ (accessed April 08, 2022).
group and 677 in the newly switched ofatumumab group first treatment emergent assessment in OMB period after switching to OMB (72 weeks); R2: The last patient with last treatment emergent baseline 0 0 0 e Theincidence rate (95% CI) of serious infections was 1.53 (1.23, 1.91)
— Continuous ofatumumab: Patients who were treated with ofatumumab in the core studies (ASCLEPIOS ?DSGESSTet”t n TEE_ g"é”o‘t’ bzfor;’ SW“Chif”t% to OMB (T1Ezg "‘t’eﬂl‘s); B".’dbase””e; LLN, lower limit of normal; IR, incidence rate; ® Only 5/352 patients with lymphocytes levels <LLN (vs 57/1614 2LLN) and 1/267 patient with neutrophil levels Ackn owledgments
I/ll, APLIOS, or APOLITOS), regardless of whether they entered ALITHIOS | OITHITHIMED; =%, SIANFArt Sror of Te mean, 1=, eriinomiee. Neutrophils <LLN (vs 64/1699 2LLN) had serious infections in the period 1 month prior to 1 month after detection of drop in | | | - |
—  Newly switched ofatumumab: Patients who were randomized to teriflunomide in ASCLEPIOS /Il and Chanae in Neutroohil levels ub to 4 vears lymphocytes or neutrophils <LLN (Table 3) The a.uthc.)rs acknowled.ge the following Novartis employe.es: Ar.shjyot|.S|ngh and Sl.'eelatha Korn.a.tlreddy for me.dlcallwrltlng assistance,
switched to ofatumumab on entering ALITHIOS g | P P . V' | | N At least once post-baseline 217/1290 (16.8) 501675 (7.4) 267/1965 (13.6) —  Ofthe 5 patients with serious infections with lymphocyte levels <LLN, 4 patients had only one episode of coordinating author reviews, and Mantosh Roy for creative design assistance. The final responsibility for content lies with the authors.
e  Safety data from first dose of ofatumumab till last dose date +100 days (or by the data cutoff, if earlier) were included e |n the continuous group, mean neutrophil levels remained stable and above baseline for all visits up to W216 Grade 21 (<1.96) ' ' ' drop in levels below LLN and 2 patients had a grade 3 event; all patients recovered during ofatumumab
Assessments ¢ |nthe switch group, mean neutrophil levels decreased up to W4 and remained low during pre-switch period B ' Consecutively twice post- 50/1290 (3.9) 10/675 (1.5) 60/1965 (3.1) treatment D|sclosures
. . . (teriflunomide use’) followed by a reversal and stabilization (reaching baseline levels) post-switch (Figure 3) baseline — The one patient with a Grade 2 event with neutrophil levels <LLN experienced the drop in level only once . .
e Serum lymphocyte and neutrophil levels were measured every 12 weeks in the core studies and every and recovered during ofatumumab treatment The study was supported by Novartis Pharma AG, Switzerland.
12 weeks up to Week (W) 48, and then every 24 weeks thereafter in the extension _ _ _ At least once post-baseline 70/1290 (5.4) 10/675 (1.5) 80/1965 (4.1) o 9 _ . . Amit Bar-Or has participated as a speaker in meetings sponsored by and received consulting fees and/or grant support from: Accure, Atara
e Mean absolute lymphocyte and neutrophil levels from baseline up to W216 and percent change from baseline Figure 3. Mean neutrophil levels with ofatumumab up to 4 years S P ' ' ' e No apparent association was observed between low lymphocyte and neutrophil levels and risk of serious Biotherapeutics, Biogen, BMS/Celgene/Receptos, GlaxoSmithKline, Gossamer, Janssen/Actelion, Medimmune, Merck/EMD Serono, Novartis,
in lymphocyte and neutrophil levels were analyzed Grade 22 (<1.) Consecutively twice post- infections up to 4 years of ofatumumab treatment Roche/Genentech, Sanofi-Genzyme.
_  Assessments from treatment start date in core study up to last dose date + 100 days (or by the data cutoff Switching period® baseline 5/1290 (0.4) 21675 (0.3) 711965 (0.4) _ _ _ o _ _ _ Kevin Winthrop has received honoraria and/or support for contracted research from Pfizer, AbbVie, Union ChimiqueBelge, Eli Lilly & Company, Galapagos,
if earlier) are considered in the analysis ’ 6.0 - R1 R2 Table 3. Serious infections within 1 month prior to 1 month after any detection of drop in GlaxoSmithKline, Roche, Gilead, BMS, Regeneron, Sanofi, AstraZeneca and Novartis.
—  All assessments contribute to the calculation of mean irrespective of whether patient had treatment 55 - At least once post-baseline 21/1290 (1.6) 1/675 (0.1) 22/1965 (1.1) Iymphocytes or neUtrophlls below LLN Heinz WiendI r.eceived honoraria for acting as a. memb.er of scientific advisory boards:. for Biogen, Evgen, Genzyme,. Medl;)ay Pharmaceuticals, Merck
in terruption or discontinuation - Grade >3 ( <1 _0) Lymphocytes Neutrophils Serono, Novartis, Roche Pharma AG and Sanofi-Aventis, as well as speaker honoraria and travel support from Alexion, Biogen, Cognomed, F. Hoffmann-
: : : . : v W e Consecutively twice post- La Roche Ltd., Gemeinnutzige Hertie-Stiftung, Merck Serono, Novartis, Roche Pharma AG, Genzyme, Teva and WebMD Global. Heinz Wiendl is acting
® The proportions of patlents with Ievells below lower |Imlt of normgl [LLN .(1 QQ/L): _Iymph(.)cy.tes, 0.91; neutrophils, O g’l 45 - baseline y P 0 0 0 <LLN SLLN <LLN SLLN as a paid consultant for Abbvie, Actelion, Biogen, IGES, Johnson & Johnson, Novartis, Roche, Sanofi-Aventis and the Swiss Multiple Sclerosis Society.
1.96] at least once or twice consecutively post-baseline and their association with the incidence rate (per 100 E, % ' - - - - His research is funded by the German Ministry for Education and Research (BMBF), Deutsche Forschungsgemeinschaft (DFG), Else Kréner Fresenius
patient-years) of serious infections were assessed — @ 4.0 At least once post-baseline 6/1290 (0.5) 0 6/1965 (0.3) (N=352) (N=1614) (N=267) (N=1699) Foundation, Fresenius Foundation, the European Union, Hertie Foundation, NRW Ministry of Education and Research, Interdisciplinary Center for Clinical
e Incidence, severity, and outcomes of lymphopenia and neutropenia that were reported as adverse events were -g_ E“ 35 Grade 4 (<0.5) n; IR (95% ClI) n; IR (95% Cl) n; IR (95% CI) n; IR (95% Cl) Studies (IZKF) Muenster and RE Children’s Foundation, Biogen, GlaxoSmithKline GmbH, Roche Pharma AG and Sanofi-Genzyme.
analyzed o) ' Consecutively twice post- - - - David Paling has received funding for travel from the European Committee for Treatment and Research in Multiple Sclerosis.
. . . . . . . s 3.0 . 0] 0 0 Patients with serious 5:2.90 57; 1.38 1: 0.94 64; 1.49 . . . . . . . .
e Incidence rate and 95% confidence intervals (Cl) were estimated by Poisson regression where patients were o © baseline infections (PT) (1.21, 6.96) (1,07, 1.79) (0.13, 6.71) (1.16, 1.90) Tobias Sejbaek has received consulting fees and speaker honoraria from Biogen, Novartis and Merck, and support for contracted research from Biogen.
censored at time of first event Z ~— 2.5 - Assessments from the first dose of ofatumumab, up to and including last dose + 100 days are included. ’ ) : ) : ) : Carlo Pozzilli has served on scientific advisory boards for Novartis, Merck, Biogen,Alexion, Roche, Actelion and funding for travel and speaker honoraria
° Serious infections occurring within 1 month prior and until 1 month after any detection of drop in Iymphocytes 204 1.96 CTCAE, Common Terminology Criteria forAd\{erse Eyents; N, f[he_ total nur_nber of patients in the trea.tm.ent group; n, Number of patients who are at Gastroenteritis 0 2;0.05 1;0.94 2;0.05 from Biogen, Teva, Sanofi Genzyme, Actelion and Novartis, and research support from Biogen, Novartis, Almirall and Roche.
or neutrophils below LLN were also reported . the corresponding category; M, Number of patients with non-missing baseline and at least one not missing post baseline value for the parameter. o (01?1 ,002169) (0.13, 6.71) (0.8.1(,) (;: 8) Celine Louapre has received consulting fees and speaker honoraria from Biogen, Novartis, Sanofi, Roche, Merck, Teva and support for contracted
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e In the overall safety population, 86.5% patients (1703/1969) completed core studies and entered ALITHIOS. Of Number of patients at Visit (n) Visit (Weeks) * Inthe overall safety population, the incidence rate (95% Cl) of lymphopenia and neutropenia AEs remained low UTI 1; 0.58 4:0.10 0 6; 0.14 Greenwich Biosciences (Jazz Pharmaceuticals), Horizon Therapeutics, Janssen (subsidiary of Johnson & Johnson), Novartis, TG Therapeutics, Academic
these. 88 5% patieynft)s E),I 508/1 ’703') woefe still receiving ofatumunﬁab treatment at the time of data cutoff ' Continuous OMB 1202 1266 1264 1238 1195 1142 1087 901 982 776 915 632 595 448 341 431 475 205 (0.31 [0.19, 0.51] for both) and was consistent with the incidence reported in the core trials (0.19 [0.06; 0.59]) (0.08, 4.10) (0.04, 0.25) (0.06, 0.30) CME, Projects In Knowledge, CME Outfitters, WebMD, Conrad N. Hilton Foundation, Potomac Center for Medical Education, The Consortium of Multiple
; .0 /0 — - : _ : _ .
(05-5ep-2021) Figure 1 + Most events e ofGrade 1 or 21 severty and no Grade 4 evenis were reported (Table 2 Cscherichia winary ract 1058 : " "
Before/ 677 670 674 668 670 667 670 665/ 480/ 313/ 170/ 72/ : : : i i ) ) ! -
Figure 1. Patient population After switch 06 151 318 464 481 475 421 326 432 441 180 * No serious” AEs of lymphopenia or neutropenia were reported infection (0'0_8’ 4.09) _ advisory committee of the National Multiple Sclerosis Society and National Multiple Sclerosis Society representative on the Progressive MS Alliance; has
e As of the cut-off date, majority of the lymphopenia (14/16) and neutropenia (14/16) cases recovered while on Kidney infection 1, 0.58 1; .0-02 NA NA participated on the data safety monitoring board or advisory board for Race to Erase MS (charity), National Multiple Sclerosis Society, Novartis, EMD
ASCLEPIOS I/ APLIOS APOLITOS 2Switching period refers to the patients started with teriflunomide and not applicable to the patients with ofatumumab in core period; For TER/ ofatumumab (0.08, 4.09) (0.0; 0.17) Serono, Biogen, Celgene/Bristol Myers Squibb, and TG Therapeutics; has received patent for “Yablonskiy DA, Sukstansky AL, Wen J, Cross AH. Methods
OMB group, data from 1st dose of TER until last dose of OMB plus 100 days/ analyses cut-off date have been used; R1: The first patient with _ _ _ _ _ _ i . 1: 0.58 for simultaneous multi-angular relaxometry of tissue using magnetic resonance imaging. Patent 15060-630 (015875).”
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*Patients were either randomized to or switched to ofatumumab during the core study (CTCAE) grades were single occurrences and not sustained over a longer period (Table 1) outcomes listed above patients with observed outcome; PT, preferred term; UTI urinary tract infection. Presenter email address: crossa@wustl.edu download a copy of Poster



