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| N T R O D U CT | O N * The VAF of the 2 BTK L528 mutations was similar to that Figure 2. VAF of Acquired BTK Mutations C O N C L U S | O N S

of the BTK C481 mutations (Figure 2) 80 — n=15 n=2 n=1
* Patients administered covalent Bruton tyrosine kinase (CBTK) inhibitors for chronic lymphocytic leukemia (CLL) can develop acquired . Overall median treatment duration was 17.0 months —— * Of the patients who progressed in ALPINE and were included in this analysis, most (82.6%) did not acquire BTK or PLCG2 mutations
drug re5|stan.ce,. I§ad|ng .’[O disease progression | | - o . (range, 5.0-34.5 months) * Among the 24 patients in this analysis who progressed on zanubrutinib, 5 acquired BTK mutations
. g;%q) gsgg;nﬁzgg rn?z!cztt?glfse results from the emergence of subclones with BTK mutations at the cBTK inhibitor binding site *  Among the 24 patients in this analysis who progressed 60 _/ ° These data suggest that BTK and/or PLCGZ2 mutations are not the main factors driving PD in this population
* Less frequently, non-C481 BTK mutations, including gatekeeper residue T474 and kinase-impaired L528 mutations, have been OT .zanubrutinib,_5 écquired BIK mutaticin§ (L528W only, :/ . \?V',ffzg}i Iic:]vr\]/itl)r;f(;crjsegrceel;tlc()eclj;’ig ?;nq:?,;igi;?vlgigooﬁg g?r?(igtrsg\é\:::giaelrag:_eleE’ PELESTINEE S O MRS S st
reported in patients with progression on cBTK inhibitors 2;181Ci§1)32:éu:;2'l:51'2ai\:\é Zr)‘d C481, n=1, A428D and 0 30 —/ . ®
* Most previous reports of cBTK inhibitor resistance mutations have been retrospective or in small patient populations ’ . ’ . . TIPS :/ . .
* Here, to gain further insight into the genetic mechanisms of cBTK inhibitor resistance in a randomized population of patients with " Among the patients with BTK mutations at PD <>t * Driver Gene Mutations
CLL, next-generation sequencing (NGS) was performed on samples from patients who progressed on zanubrutinib or ibrutinib in the (zanubrutinib, n=5; ibrutinib n=3), median treatment 8 —] —9— * Among the 48 patients who had baseline CLL driver gene mutations, 18 mutated driver genes were identified; the median number of
phase 3 ALPINE study (NCT03734016)' duration was 29.7 months (range, 18.4-34.2 months) in 6 — ° driver genes mutated per patient was 3 (range, 1-5) (Figure 4)
’:I;c;s;;rga:;idnt\;}v;r}nz?;s:ertﬁlggt:e\/dsji?fiQ:SEI’E:S E‘rl'aa:ogleeé) 4 o © N — Mutations were most frequently observed in NOTCHT (n=21), TP53 (n=19), BRAF (n=10), SF3BT (n=8), and ATM (n=8) at baseline
METHODS ' - ' | | | le—e : lzsr:::irgt;r:'r: arm ~ Acquired driver gene mutations were observed in 1 patient in the zanubrutinib arm (with P53 and XPOT mutation) and 5 patients
— Compared to these patients, median treatment 2 e 3 g —O— in the ibrutinib arm (1 with TP53, 1 with SETD2, 1 with SF3B1, and 2 with ASXL1 mutation)
* Progressive disease (PD) was determined by an independent review committee (n=139) and/or by investigator (n=132) using Hallek duration at disease progression was shorter in 0 ] | | |
et al criteria? patients with wild-type BTK in both the zanubrutinib C481 L528 A428 Figure 4. Driver Gene Alterations and Their Molecular Pathways by Treatment Arm

(n=19, 16.8 months [range, 5.0-33.3 months], P<.01)

. - - : : : : : : 0 : : : Atterations | R . Arm Baseline Mutation Rate PD Mutation Rate Alterations
Atota! of 57 patients with PD assessed by either investigator and/.or the mdepgndent review c.ommltte.e (40.2% b.ased on and ibrutinib (n=25, 15.9 months [range, 5.9-29.4 Mutations at disease progression | — 0 3 0 0 eToPLcez  zany . o o N oo
investigator assessment [53/132]) had PD samples collected for this post hoc biomarker analysis. PFS final analysis data cut-off: : Cell cycling CCND2 N . o i o 4% o
August 8, 2022 (Table 1) months], P=.21) treatment arms (Figure 3) VAF, variant allele frequency. Chromatin modification _[ CREBEP N N N % % % : o

. ’ . . . . DNA damage { AR’%@ N_ N N N_A_ A N N N gé” 21-% ‘8‘0//:’ 14-% A -
* Peripheral blood samples were collected at baseline and at or after PD and prior to subsequent therapy. A total of 52 patients with . . . Inflammation signaling e e i NN R 38% 30% 3% 5% ot
paired baseline and PD samples and without Richter transformation as assessed at PD were included in this analysis (Table 2) Table 3. Acquired BTK and PLCG2 Mutations by Patient MAPK sighaling Ko RRRRRRRRRRRRRERK] RRRRRRRRRRRR RN % % % e M zanubrutind
MAP2K1 N A 8% - 4% - BTK/PLCGZ2 mutation status
Acquired BTK Mutation Acquired BTK Acquired PLCG2 Mutation Acquired PLCG2 NOTCH signaling _DRAS A N km 4% 4% - N M 57k
° ° ° ° ° | | - % - % an
Table 1. Baseline Characteristics of Patients With PD Treatment at PD: Coding DNA Mutation at PD: Protein at PD: Coding DNA Mutation at PD: Protein Duration of Phosphatase NorcHr AN K NN LOAMIAR XL e 46% 3% 25% 8% =g[g oraness
Zanubrutinib (n=26) Ibrutinib (n=31) Patient ID Arm Description (VAF, %) Description Description (VAF, %) Description Treatment, Months RNA splicing { DDXSX SRR N AN A 3 RRRRR N 7% : 4% o ) |(1V\;if)type
SF3B1 % % % % -
: : 1 Ibrutinib 1442G>C (1.29) C481S Not detected Not detected 30.8 o | el RRRRRRR ~ N N RRRSRRERER N 5 % B e Mwin
Number of prior treatments, median (range) 1(1-3) 1(1-7) Transcriptional regulation ASXL1 N N N N N A 8% 7% 8% 14% Without
: : 2 Ibrutinib 1442G>C (7.95) C481S Not detected Not detected 34.5 Cellcycling L SovP2 SN RN 38% 4% 25% 4%
_ - - DKN1B % . % % e
Study follow-up time, median (range), mo 25.4 (10.6-40.5) 281 (5.8-42.3) B 1442G>C (0.88) Ca81S Chromatin modifieation -DKN1B R \ N\ \ N 4% - 13% a% del(tta)
Duration of treatment, median (range), mo 19.9 (4.3-39.3) 16.6 (3.4-35.7) 3 Ibrutinib 127G>C (0.51) D434 2535A>C (0.60) L845F 1.8 DNAdamage {  A™ N N R RRRRRRRMYNNNMNNNTR 17% 14% 8% 7% Wwin
. - . . . . ‘ ‘ - - - %

del(17p) and/or TP53 mutation, n (%) 5(19.2) 6 (19.4) 4 Ibrutinib Not detected Not detected 3422T>A (5.69) M1141K 18.8 remmaten :g:::::z [ s oW \ % : 7 T rasomy2

IGHV unmutated, n (%) 22 (84.6) 26 (83.9) 5 Zanubrutinib 1442G>C (8.80) C481S Not detected Not detected 34.2 NFKEB NRas : - j i .mtgout

1283C>A (31.10) A428D NOTCH signaling 4  f&X%7 ” ] po ] del(13q)

Table 2. Blood Samples Available for Biomarker Analysis 6 Zanubrutinib 1442G>C (4.72) C481S Not detected Not detected 28.0 Phosphatase SETD2 . ‘7‘32 47/" I i

y RNA splicing {
1441T>A (2.48) C481S S o ' ' ' T e
Patients, n Zanubrutinib (n=26) Ibrutinib (n=31) Total (N=57) 1442G>C (16.22) C481S deel((11E|; B Vutated
No BT at PD Paired baseline and PD sample 24 28 52 1583T>G (8.22) L528W Baseline alteration status { "o 2 - Lo
oRtbat Without baseline but had PD sample 0 i 12 L 1441T>A (4.28) C481S IGHV ] -
7 Zanubrutinib Not detected Not detected 29.7 cK
Paired baseline and PD sample 2° 0 2° 1442G>A (1.83) C481y i W
RT at PD Without baseline but had PD sample 0 Ja Ja 1442G>T (170) C481F CK, complex karyotype; CNV, copy number variant; SC, screening; SNV, single-nucleotide variant.
- o 25 of data cut (August 8, 2022) 1441T>C (1.01) C481R
reported as or data cu ugust o, . . . . . . .

RI, Richter transformaion s 8 Zanubrutinib 1583T>G (1.76) L528W Not detected Not detected 33.8 * No associations between driver gene mutations and BTK mutational status were detected

@ No acquire mutations were detected.

14426-C (74.39) C4s1s * Driver gene mutations at either baseline or PD were not associated with del(17p), IGHV mutation, or CK status (Figure 4, bottom)

*  NGS was performed using a 106-gene PredicineHEME panel (the limit of detection was 0.1% for hotspot mutations and 0.25% for 9 Zanubrutinib 14417>C (2.30) C481R Not detected Not detected 18.4

: : : . : ' : : L 1441T>A (0.45 C481S
non-hotspot mutations); 27 CLL driver genes identified by Knisbacher et al®* were represented in this panel. Data reported include all 0.45) Next Line of Treatment
. . . . . . VAF, variant allele frequency.
BTK and PLCGZ2 mutations with a variant allele frequency (VAF) of 20.25%. For all other genes, pathogenic mutations with a VAF >1% t R o ) o . . N _ . . .
*  The majority of patients in this study population received additional treatment following study treatment discontinuation
were reported b J {) 18/26 [69.2%]; ib yb 21/31[67.7% lud |l h d BTK i d/or PLCGZ2 Table 4
. .. . " . . . . .c: . zanubrutinib, . : ibrutinib, . , Including all patients with acquire and/or m ion
* Other assessments included fluorescence in situ hybridization for chromosome abnormalities; cytogenetic analysis for complex Figure 3. Treatment Duration Stratified by Treatment Arm and BTK and/or PLCG2 Mutation Status ( [ d [67.7%]) gallp . utations (Table 4)
karyotype (CK >3); and NGS for IGHV gene mutation per the European Research Initiative on CLL 10 . . . .
yotype | ) 0 P & pE B Zanubrutinib, acquired BTK mutation only Table 4. Next Line of Treatment After Discontinuation of Study Treatment
JERR
}g W Zanubrutinib, no acquired BTK or PLCG2 mutation Next Line of Treatment After Zanubrutinib (n=26) Ibrutinib (n=31)
R E S U LT S 20— M Ibrutinib, acquired BTK and PLCG2 mutations Discontinuing Study Treatment | Patients, n Outcome Patients, n Outcome
18 — M Ibrutinib, acquired BTK mutation only Chemotherapy 1 Ongoing/completed 0 N/A
1 | : _ : _
BT’(/PLCGZ MUtatlonS 28 M Ibrutinib, acquired PLCG2 mutation only Ongoing/completed, n=2 (BTK C481 mutation, n=1;
. . oo . . . . . . . . 21 i a i =1)- i
* No BTK mutations were identified at baseline. At PD, 8 patients had acquired mutations in BTK, with half of these patients having 2 or L Ibrutinib, no acquired BTK or PLCG2 mutation Chemoimmunotherapy 4 RT Whe(;;;”;gf;'e” dg ;S‘éd%t;elzat:';”t’ n=1) 3 Ongoing/completed
. . . ] . I ., n=
more BTK mutations (Figure 1); 77.8% (14/18) of BTK mutations were at C481. One patient had a sole PLGC2 mutation at PD (Table 3) ne : . -
26 cBTK inhibitor therapy 2 Ongoing/completed, n=1; PD, n=1 5 Ongoing/completed, n=3; PD, n=1 (BTK C481
. . . L. . 57 0 mutation); discontinued due to AE, n=1
Figure 1. PD Samples for Each Study Cohort (A) and the BTK and/or PLCG2 Mutation Distribution (B) DG Noncovalent BTK Ongoing/completed, n=1; |
A B Zanubrutinib arm - 233 inhibitor therapy® 2 PD, n=1(BTK C481 and L528 mutations) 2 Ongoing/completed, n=1; death, n=1
57 PD samples - 33 : Ongoing/completed, n=2; Ongoing/completed, n=2 (BTK C481 mutation, n=1);
."q:-; gi— BCL2i monotherapy 3 discontinued due to AE, n=1 ° PD, n=1; discontinued due to AE, n=1; death, n=1
= 36 . . .
S 37 : PD, n=1(BTK L528 mutation); discontinued due to . :
@ _1. _
o o 38 BCL2i plus mCD20ADb therapy 3 AE. n=1 (BTK C481 mutation): death, n=1 2 Ongoing/completed, n=1; PD, n=1 (PLCG2 mutation)
an:=;u6|n| 33— Ongoing/completed, n=1; PD, n=1 (RT when
a0 BCL2i plus BTK inhibitor therapy® o) N/A 3 completing study treatment); discontinued due to
| | Z::r:;e" N6 mutations j% [ AE, n=1 (BTK C481 and PLCGZ2 mutations)
PD during PD after PD during PD after n=26 m C481only 44 mCD20ADb plus BCL2i plus .
trei3r1n6ent trera:EToent tresirgfnt tresEToent o ., lf:28;+P|§CG2 %% noncovalent BTK inhibitor 1 Ongomg/completed 0 N/A
- = = = o PD sample on [
available = C481+ ZE i =1;
I I =75 -EXZL;ZZ gg— Other® 2 unknown no_qg(g;l?/ézglp;izei’zgg’mutations) 1 PD
S , N=
Influenced by Not influenced BTK mutations Influenced by Not influenced BTK mutations " Only PLCG2 5521 No known treatment after study
drug hold® by drug hold? _ d hold®® by d hold?® _ i = i =
e e n=0 fugnzz y fnuz%o n=1 treatment discontinuation 8 (RT when completing study treatment, n=1) 10 (RT when completing study treatment, n=1)
|
: | : | 5Z e AE, adverse event; BCL2i, B-cell ymphoma 2 inhibitor; mCD20Ab, monoclonal CD20 antibody; N/A, not applicable; R-CHOP, rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone; RT, Richter transformation.
No BTK mutations 39% 551 e 2 One patient in the zanubrutinib arm was co-administered venetoclax. ® One patient in the ibrutinib arm was co-administered mCD20Ab. © Two patients were co-administered a cBTK inhibitor and 1 patient a noncovalent BTK inhibitor. ¢ Two patients (1in each
. No BTK mutations BTK mutations ° N arm) were treated with a spleen tyrosine kinase inhibitor and 1 patient with rituximab plus a PI3K-& inhibitor.
_ = % e
BTK r:itSatlons n=11 =2 ‘ ;Lc‘|:562 3% g
(1PLCG2 mutation) 5% |
tation)
Ibrutinib arm O 10 20 30 40 12 E;OII\ZE #AR”,e(?[taaI\‘I.BI\/IOi/;.glzJolgg;%1325;;4348:?::16?-332. We wo'uld.like to. thank the invest?gators, site support staff, and especially the patients for partic.i[?ating in this study. This study was spor.lsored by BeiGene,
* Hold 37 days within 6 weeks before progressive disease. *No BTK or PLCG2 mutations. Duration Of treatment, months 3. Knisbacher BA, et al. Nat Genet. 2022:54(11):1664-1674. Ltd. Editorial assistance was provided by Jenna M. Gaska, PhD, CMPP, of Nucleus Global, an Inizio Company, and was supported by BeiGene.
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