Long-term Outcomes of 63 Patients with Transfusion-dependent B-Thalassemia (TDT) Followed-up to 8 Years After Treatment
with betibeglogene autotemcel (beti-cel) Gene Therapy and Factors Impacting Neutrophil and Platelet Engraftment
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INTRODUCTION RESULTS

e beti-cel is a US Food and Drug Administration approved Baseline characteristics and follow-up Table 2. AEs occurring in 22 patients Figure 2. Cumulative incidence of platelet engraftment by splenectomy status Figure 3. Patients with elevated baseline LIC in phase 3 study
gene therapy indicated for adult and pediatric patients with e As of July 2022, 63 patients who received beti-cel infusion have been followed for a median N=63 N (% o 100 - | p=<0.0001 - ~
B-thalassemia, who require relgular red blood cell transfusions, (min—max) of 52.0 (20.1-101.7) months across the 4 parent studies and LTF (Table 1) AEs considered possibly related or related to beti-cel £ No spleen — Spleen Screening LIC: 18.8 mg/8
regardless of dage or genotype Abdominal pain 5 (8) dg_, %0 Li\iiler biopsy: hergc]zsii)derosis G3, minimal
. o o . . . . . s - inflammation and fibrosis
e beti-cel addresses the underlying cause of transfusion-dependent Table 1. Baseline characteristics and follow-up for patients treated in beti-cel studies Sg:i:’?‘r:zcégytopema 3 (5) : UCatmag 103 mele e rroom 4 | - ™
B-thalassemia (TDT) by adding functional copies of a modified Phase 1/2 (N=22 Phase 3 (N=41 VOD 5 (8) g A y y Screening LIC: 19, mg/g with evidence
HBB gene, "', to autologous CD34+ hematopoietic stem Genotype, n (%) Pyrexia 5 (8) 5 Liver biopsy: siderosis (stage 3 by Scheuer system), tig;roziggfg;igorri-:rkeec(iﬁc hepatitis, mild;
and progenitor cells (HSPCs) through transduction with BB305 Non-B°/R° 14 (64) 29 (71) Neutropenia 3 (5) - L1C at M12: 20.3 mg/e LIC at M24: 24.9 mg/s
lentiviral vector (LVV)? B°/B° 8 (36) 12 (29) Thrombocytopenia 3 (5) § 47 AEs: none AEes G slovetod RAEG1 elevated blirubin,
« We previously showed durable transfusion independence (Tl), Age at consent, median (min-max), years 20 (12-35) 13 (4-34) Sepsis 3 (5) E Lver Eiggslii:(:;:vlerrggl{igstiocytic and hepatocellular o2 e L‘Z‘;ﬁ,ﬁﬁgdbgﬁg?'{; ﬁgfp%,e(iies"cahtaefgé”
improvement in markers of ineffective erythropoiesis and Liver iron concentration, median (min—max), mg Fe/g dw 7.1(0.4-26.4) 4.9 (1.0-41.0) Appendicitis 2 (3) 2 20- irc]zln overltqad wi’giwdmildthC)rtz:jl Ianbd Ilobiilta)\r - G1 elevated GGT (Day 7 to Day 85)
on overload. and a favorable benefit-rick orofile in batients Cardiac T2*, median (min—-max), msec 34 (10-54) 37 (15-75) Febrile neutropenia 2 (3) 3 no mdication of bridging portal fibrosis or eirrhosis J
treated with Iéeti-cel3 P P Splenectomy, n (%) O (41) 7 (17) Major depression 2 (3) § . t:g :i ngg 2(3) mgg
Fertility preservation®, n (%) 13 (59) 30 (73) Stomatitis 2 (3) 0 60 90 120 150 180 210 | AEs: G1 and G2 elevated ALT
° Here, we report up to 8 years of efficacy and safety foIIow-up Duration of fOllOW-Up, median (min—max), months 85.0 (67.9—101.7) 42 .4 (20.1—64.6) IThekfollowing AEs assessed a,; possdibly(iela’ied or reIatedO’lco beic\i—cel by the investigator occicjrreial indl i)atiﬁnt (1.?%): ilz;mune throcriniliooci/lto?ienia, otiorts at ek Days post beti-cel infusion AT alanine & . AST ot _ . /d ot tarml tranct e lver -
. - , , ia, t ia, t ia, ia, - ' t pain, pain i t ity, ia, , t : atients at ris " alanine transaminase; AST, aspartate transaminase; G, grade; - gamma-glutamyl transferase; LIC, liver iron concentration;
across phase 1/2, phase 3, and long term followup (LTF) studies ey s sonsons e e s o e b et s, an et 1 : r ; 1 : : ; ottt pose oGt Emmahtany
o) patients treated with beti-ce ’ ' AE, adverse event. VOD, veno-occlusive liver disease.
.. : : Figure 4. LIC at baseline and estimated AUC by incidence of VOD
e Additional analyses were conducted related to: Achievement and maintenance of Tl Factors affecting plateiet engraftment pOSt infusion e Most patients (44/63 [698%]) achieved p|ate|et engraftment after hospitai discharge . S S 10000- s o
— Factors affecting platelet engraftment e 52 patients achieved TI: 15/22 (68.2%) in phase 1/2 and 37/41 (90.2%) in phase 3 e Using univariate Cox proportional hazard model, 5 factors; splenectomy status, age, e 9 patients experienced bleeding events after hospital discharge, 2 of which were serious (min = max: 1.0-10.4) minmmacodol g (min=max: 4024.5-4594.4)  {min ~ max; 3929.5-5085.5)
— The impact of granulocyte colony stimulating factor (G-CSF) e The manufacturing process was refined between phase 1/2 and phase 3; beti-cel approval is pregon.d_ltlonmg body weight, and pre-conditioning leukocyte and platelet counts, were found — Serious AE of contusion occurred on Day 505; patient had achieved platelet engraftment w0 ° £ 5000-
on neutrophil engraftment based on the drug product used in phase 3 studies to significantly affect platelet engraftment (p<0.05) (Table 3) on Day 44 gn S .
. . . . S 30_
g — . e One-time beticel treatment in phase 3 studies was followed by durable Tl with a median follow-up * Hazard ratios were defined as the ratio of rates corresponding to platelet engraftment by two — Serious AE of epistaxis occurred on Dav 69: patient achieved platelet engraftment on Dav 80 £ . S 6000- ¢
— The dlinical significance of elevated liver iron concentration (LIC) of 42.4 months (Figure 1) distinct levels of a subgroup of interest p . | | y b p. P . 8 | Y 3 : . °
at baseline _ — Among the 7 patients with non-serious bleeding events, 6 experienced bleeding events - 2 e pe t_.‘ﬁ“ :
— These results are consistent across age groups and genotypes Table 3. Factors analyzed for association with platelet engraftment after platelet engraftment and 1 patient experienced bleeding events on the day of S Lo 2 4000- ’,-!:
e Three patients who achieved Tl required packed red blood cell (pRBC) transfusions for acute events _ platelet engraftment £ o
(for surgery, phase 3, n=1; for anemia in the setting of cat scratch disease, phase 1/2, n=1; R GLOK Hazard Ratio (95% C1) pyaue Most bleedi h dl f latel f d likely related 0 "~ 2000-
O Bj E CT I V E S . T : ’ ’ ’ Splenectomy (Yes vs No) 3.556 (1.892, 6.683) <0.0001 — IVlost bleeding events happened long atter platelet engrartment and were not likely relate Post-treatment VOD  No post-treatment VOD Post-treatment VOD  No post-treatment VOD
for bloody diarrhea and influenza, phase 1/2, n=1 [late breaking data]) ‘ to delayed platelet engraftment o | o | |
Al th fient " o b PP treat t and d . _ o i« bRBC Age at ICF (years) 1.030 (1.000, 1.062) 0.0518 Aveii.agl.ec?gc I%y patlsn(wjt usmghobzeurggd and de[i\iiedhAQC, \ivrl\ich s d((;flnteciiijsmg the ayderage afnd qlefmeddAUC per dos\e/ebD
— multiplie opserve ose wnen IS MISSINE. e norizontal lines Indicate the mean Inciaence ot serious and non-serious .
® "0 eva|uate |Ong_term efficacy and durabiiity as measured by transijfi(fr?s Ite:rrsiacr?; IenE-ethca)laSSneernlia rom treatment an 0 No reqwre chronic p Age at ICF group 2 (218 VS <18) 1.731 (1-035; 2-897) 0.0366 G-CSF use and neutrophil engraftment g, grapm; LIC»j liver iron concentration; max, mgximum; min, minimum; VOD, veno-occlusive liver disease.
. : ) . ! & Genotype (non-B°/B° vs B°/B°) 0.684 (0.393, 1.190) 0.1788 o : : o : . e
|, in patients treated with beti-cel . e 24% (10/41) of patients in phase 3 and 27% (17/63) of all patients received G-CSF within 21 days of
Figure 1. Transfusion status in phase 3 patients Day of neutrophil engraftment 0.962 (0.921, 1.004) 0.0786 beti-cel infusion
e To evaluate post-infusion engraftment kinetics, safety in patients 8 ' . Baseline annualized pRBC transfusion number (n/year) 0.991 (0.941, 1.043) 0.7297
P g , y P A beti-cel treatment Hb at last e G-CSF d ff . hil f Table 5
with elevated baseline LIC, and overall long-term safety geat consent (years) 3 | follow-up Pre-conditioning body weight (kg) 1.017 (1.001, 1.034) 0.0349 - oes not appear to affect time to neutrophil engraftment (Table 5)
23 Ll ; 130 Pre-conditioning LIC (mg/g) 0.996 (0.963, 1.030) 0.8190 e While all patients achieved neutrophil engraftment after beti-cel infusion in the clinical studies, * All patients in beti-cel clinical program achieved neutrophil and platelet
24 | R — i 127 Pre-conditioning cardiac T2* (msec) 0.985 (0.963, 1.008) 0.2013 7% (3/41) of phase 3 patients and 6% (4/63) of all patients remained dependent on G-CSF beyond engraftment
ig o NP i i;:g Pre-conditioning serum ferritin (pmol/L) 1.000 (1.000, 1.000) 0.9614 Day 43, one through Day 77 and one through Day 156 e The current anaiysis suggests Spienectgmy as the most Ciinicaiiy relevant factor
MET H O DS 2 3‘27‘ — | * i1’ Pre-conditioning leukocytes cgunt (10°/1) 1.139 (1.039, 1.248) 0.0056 e There was no association between G-CSF and time to platelet engraftment for platelet engraftment
S . : 11.7 Dre- 1t I I . . . . .
R I st ; 198 Dre conditioning hematocrit (%) 1.048(0.984, 1.117) 0.1433 . . o . . . e The time to achievement of neutrophil engraftments did not differ between
e Patients with TDT underwent HSPC collection after mobilization £ | 20 rmeemeeeieees o E x 13.7 re-conditioning Hb (g/dL) y 1.166 (0.971, 1.400) 0.0994 Table 5. G-CSF use during days 1-21 following beti-cel infusion and time to neutrophil patients who received G-CSF and those who did not
: 3 : Lt ad 8 | 10 ceee ceeececiiem ! 11.1 Pre-conditioning platelet count (10°/L 1.004 (1.002, 1.006 <0.0001 . . . .
with G CSF.and plerixafor, foIio yvegl by pharmgcoklp etlc.adjusted R I e ——— i . 140 Dra. O R ) : ( ) engraftment e The presence of elevated LIC at baseline was not associated with substantial
myeioabiatwe busulfan Cond|t|on|ng and beti-cel infusion I i 119 re-conditioning platelet count group (10 /L) (=150 vs. <150) 2.279(0.898, 5.784) 0.0831 Phase 3 All patients iver disease of incidence of VOD- 5 of 6 oatients with elevated LIC (>15 - / )
| | G | f LS | 105 G-CSF use from Day 1 to Day 21 (Yes vs No) 0.822 (0.462, 1.461) 0.5041 5 i | ' P =1> Mg/
e Patients were followed for 2 years in the parent phase 1/2 e | . 100 Busulfan estimated average AUC (min*pumol/L) 1.000 (1.000, 1.000) 05609 N=41 N=63 achieved Tl
5 ° © 00 0 000000000 0moe o0 I 9.8 . * ) ° . - - - - L . . . . .
(HGB-204, NCT01745120; HGB-205, NCT02151526) and phase 3 —————— | * 29 Busulfan frequency (Q6H vs. Q24H) 0.917 (0.531, 1.585) 0.7571 No G CS_F USE € CSF_use rOE CS_F US€ € CSF_use e Additional analyses on factors impacting engraftment timing and on baseline
2 2 2 2 2 2 2 d 90 sesseese wowsee el | o ee s vesees sesvsesee see s ees se e seses ® s s NonTl (Dayl 21) (Dayl 21) (Dayl 21) (Dayl 21) . . . . . . .
(HGB-207, NCT02906202; HGB-212, NCT03207009) studies 9 LI i Lo Non DP cell dose (105/kg) 1.003 (0.960, 1.048) 0.8859 N=31 N=10 N=46 N=17 LIC levels may help inform real-world beti-cel treatment decisions and clinician
— Enrollment and treatment are complete - _ig Ll i§§ DP VCN (c/dg) 0.994 (0.843, 1.171) 0.9391 Neutrophil engraftment 21 (100 10 (100 26 (100 17 (100 expectations for patient management
e Patients then entered the 13-year ongoing long-term follow-up a | R i 10.6 DP %LVV+ Cells 1.002 (0.992, 1.013) 0.6515 achieved, n (%) (100) (100) (100) (100)  Patients with TDT, regardless of age or genotype, experienced durable Tl through
8 - 3 — i 5% Median platelet engraftment time in phase 3: 46 days (range 20-94); in phase 1/2: 36 days (range 19-191). Time to neutrophil engraftment up to 8 years following beti-cel infusion, which was associated with a favorable
study, LTF-303 (NCT02633943 z |3 - : a5 - - - - “de. diploi - . G- stimulati - i : 26.0 (1 23.0 (1 23.5 (1 21.0 (14 . . . ’ : .
W T30 ’ - Ak = e i e e e, D vt rodct . raoye coory tmlte fctor . median (min, max), days cOUS,39) 230016300 235 15,39) 1 21.0(14,36) safety profile consistent with that of myeloablative autologous transplantation
e The primary efficacy outcome, transfusion independence (Tl), B R N 107 Q24H, every 24 hours; VCN, vector copy number. Neutrophil engraftment defined as absolute neutrophil count 2500 cells/mL for three days.
was defined as Weighted average hemogiObin (Hb) >0 g/di_ - O 0 5 2'4 36 28 50 = o . o G-CSF, granulocyte colony stimulating factor; max, maximum; min, minimum.
without packed red blood cell transfusions for =12 months It Bofore g i rrerace o Amon.g these 5 significant factors, splenectomy has the largest effect and is the most clinically . . . . R E F E R E N C ES
P t t d d f f t I d f th . DP infusion (Parent study, Month 0—24; l.TF, Months 24 onwards) meaningfui factor for platelet engraftment Outcomes In patlentS Wlth LIC lemg/g at basellne
* Fauent-an rug-specitic rfactors were analyzed Tor thelr Numb t th ds of | t ted total Hb (g/dL) at last follow-up. Red dots depict t fusi isodes. Vertical dashed black li I I I I I I - I |- . Zynteglo [package insert]. Somerville, MA. : . Schneiderman J et al. Tandem eetings,
association with platelet engraftment denotes completion of parent study and rollover o LTF-303. There were L5 patients with HbE/B® genotype enrolled in all studies; 6 were enrolled in * Patients with splenectomy are 3.556 times more likely to have platelet engraftment at 2 * In phase 3 studies, 4 patients (all adults and from HGB-207 study) treated with beti-cel entered 2. Locael et o Engl Ve 2022 386:415-327. " el 2022,
phase 3 studies; all 15 achieved TI. Data as of July 2022. Tl defined as weighted average Hb >9 g/dL without pRBC transfusions for =12 months. given time and thus a shorter time to platelet engraftment compared with patients without the study with screening LIC 215 mg/g
| | - l *Indi 6 1VS-1-110 h IVS-1-110/RB° . TAf I d h di . th ' had blood loss, which ired : . . . . . . . .
* The rela’lclonzhlp between G-CSF use and neutrophil engraftment 7 TRBC transfusion. At 196t followup, median Héiﬁﬁﬂgtgﬁaese 3 patients who achised T wae 111 /oL (range 0.5-13.6 gty e splenectomy (Figure 2) e Following screening, all 4 patients underwent liver biopsy which confirmed that they did not ACKNOWLEDGMENTS
Was analyze DP, drug product; Hb, hemoglobin; pRBC, packed red blood cell; Tl, transfusion independence. e The other 4 factors are significantly associated with splenectomy status, thus they may appear meet exclusion criteria for advanced liver disease
_ G_CSF WwWas nOt recommended for 21 dayS after betl‘cel SafEt tO be Slgnlﬁca nt due tO the Confou nding effect (Table 4) . 3 Of these patients achieved Ti (Figure 3) All authors contributed to and approved the poster; writing and editorial assistance were provided by Synergy Medical Communications, funded by bluebird bio.
infusion in phase 3 studies without approval from a Y . . _ _ * Drug product characteristics did not influence platelet engraftment . | ated AEs for all 4 oati . ated and usive
medical monitor e 19% (12/63) of patients experienced 1 adverse event (AE) that was considered related or possibly lver-related Aks tor all 4 patients were transaminase related and no veno-occlusive liver DISCLOSURES
. . related to beti-cel by the investigator Table 4. Association of splenectomy status with other factors affecting platelet engraftment disease (VOD) was reported (Figure 4) | ” T .
— After day 21 post-infusion, G-CSF could be used according . . . . o Additionally, 2 patients from phase 1/2 (HGB-204) had a screening LIC >15mg/g feceiing consulting feus from Agios, bluebird bio, Inc. Bistol Myers Squibb, Celgene, Chiesi, Forma. Blomarin, Regeneron. Imara. and Sience Therapeutics
to inStitUtional guidelines o The most common betI-Cel related AES were abdomlnal paln and thrOmbOCVtOpenla (Table 2) Platelet count Leukocyte count Age at ICF Body Weight (kg) _ . ’ . . - . g_rid resc_i_z;lirch fundingfrom Iglueli)_ird'?ioalpc., Apo’pha.ima, Bfiovira_tiv,F}i]erte;(, Agios, iéorlma, i)rlnariz)a_, éni;j_ Salngar’r('iol.JBP iepédrts res:tie)arc:.funi:lingfroin '
+ Patients with elevated LIC (215 me/g at baseline) underwent e Veno-occlusive liver disease (serious and nonserious) was reported in 11% (7/63) of patients coefficient coefficient coefficient coefficient — The first patient had LIC of 26.4, 18.2, and 4.1 mg/g at baseline, M24 and M48, respectively céfﬁr??ttleff ?iz‘iiiéi:ari}zg.Bg[sréﬁfrti ré'c_ie‘?izncg:%g;tfﬁuﬁfj2%?50?ibrlf%cvi?{té?;:fn?f'ée@:&% NTJEALt”ii,"an}ffr%;nisrliiE‘ergseJ?ifs.EEfi?ggﬁrts
. f . . B g g . f o Aii 5 patients WhO experienced Serious VOD received defibrotide and recovered Varlables (p'VaIUE) (p'VaIUE) (p'VaIUE) (p'VaIUE) - “he Second patlent had l_lC Of 170, 150, and 112 mg/g at basellne, M24, and M48, reSpeCtively Eegulator, Australian Government, p_e.r;ona.l fe'es and o"cherfrc’Jm Rarecyte%otherfrpm Gene_a, gran't suppor'tfrom Spark, queioird bio, Inc.,.Cynatga»,l
DIOpsy or llver dlsease assessment and were monltored or SpleneCtomy (YeS VS NO) 081 (<00001) 042 (00005) 037 (00030) 046 (00001) ] ] ] ] ng Novartls,I persoriatilfee;_a(:i\g_nolrm fln;gqalsuppolrt,andi)thzrli‘r?(;n the _I:tt.ernbaitlog.aijst?.ueltyfoFrLCeII&tGene 'I.'h.erapy outlilde tlice sui)mlttzd work.
hepatic adverse events (AEs) and changes in LIC throughout e No malignancies, insertional oncogenesis, vector-derived replication competent lentivirus, or — Both underwent liver biopsy and advanced liver disease was excluded and Novimmune; speakers fees from bluebird bio, Inc. AAT reports receiving consulting fees from Agios, Beam, bluebird bio, Inc, Bristol Myers Squibb,

1— . . . . 0 . 0
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