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Background

| | Table 1. Types of adverse events of gene therapy products submitted to the FAERS. . We did not investigate comorbidities
® Gene therapy prOdUCtS alre b@lng apprOved WlthOUt Axicabtagene Brexucabtagene Tisagenlecleucel Idecabtagene Onasemnogene  Talimogene  Lisocabtagene Voretigene n |n these repOrtS These COmOrbldltleS

o s _ _ ciloleucel autoleucel vicleucel abeparvovec laherparepvec  maraleucel eparvovec
sufﬁmenlt clinical evidence to ensure safety at the time of - — have the potential to deceive the
. Blood and lymphatic system disorders 85 (3%) 14 (6%) 112 (5%) 0 (0%) 0 (0%) 0 (0%) 18 (15%) 0 (0%) - -
apprOva Cardiac Dis)(l)rc?ers ' 181 (6%) 23 (9%) 138 (6%) 1 (2%) 40 (4%) 8 (1%) 5 (4%) 0 Safety prOflle Of gene therapeu“cs

® AS a FESUH, there |S a grOW|ng need 'to mOﬂItOr pOSt' Gastrointestinal Disorders 158 (5%) 21 (9%) 151 (7%) 2 (4%) 309 (32%) 77 (8%) 3 (2%) 0 (0%) o The use Of ROR mlght OvereStlmate

- General Disorders and Administration Site Conditions 818 (28%) 97 (40%) 1012 (46%) 14 (30%) 300 (31%) 346 (35%) 9 (7%) 15 (26%)
marketin J Safety' Immune System Disorders 1634 (56%) 151 (62%) 995 (45%) 31 (67%) 0 (0%) 9 (1%) 33 (27%) 0 (0%) the stren gth of associlation.
Infection 217 (7%) 16 (7%) 402 (18%) 0 (0%) 102 (11%) 34 (3%) 12 (10%) 1 (2%) .
Nervous System Disorders 653 (22%) 60 (25%) 401 (18%) 0 (0%) 17 (2%) 35 (4%) 16 (13%) 3 (5%) e The SpOntaneOUS AE reports mig ht be
Psychiatric Disorders 54 (2%) 13 (5%) 49 (2%) 0 (0%) 14 (1%) 8 (1%) 1 (1%) 3 (5%)

biased, incomplete, and do not

_ _ Respiratory, Thoracic and Mediastinal Disorders 163 (6%) 25 (10%) 267 (12%) 2 (4%) 59 (6%) 17 (2%) 3 (2%) 0 (0%)
O b] ective Vascular Disorders 310 (11%) 50 (20%) 379 (17%) 1 (2%) 31 (3%) 25 (3%) 7 (6%) 2 (3%) represe nt eve 'y Irepo rted case.
Metabolism and nutrition disorders 38 (1%) 6 (2%) 27 (1%) 1 (2%) 47 (5%) 8 (1%) 2 (2%) 0 (0%)

Renal and urinary disorders 50 (2%) 10 (4%) 81 (4%) 0 (0%) 1 (0%) 8 (1%) 0 (0%) 0 (0%)
*A patient may have multiple outcomes.

To evaluate the safety profile of gene therapy products by Table 2. D onals | £ coriols AEs f 5 _
examining the adverse events (AEs) reported to the FDA  '4Pl€ 2. Disproportionality analyses of Serious ALS Tor gene therapeutics. conclusions
Adve rse Eve nt Re po rtl N g Syste m (F A E R S) by th e Active ingredient ROR (95% Cl) p-value ROR (95% Cl) p-value ROR (95% Cl) p-value  Active ingredient ROR (95% Cl) p-value ROR (95% Cl) p-value ROR (95% Cl) p-value

Axicabtagene Lisocabtagene

Ref Ref Ref Ref Ref Ref
- - - ciloleucel maraleucel
pharmaceutical industry, healthcare providers, and consumers. Carboplatin  025(0153-0.416) 0000  177(0415-7.582) 0434 160(0370625) 055 Acabtagene (o - o .
Cisplat.in 0.20(0.118-0.322) 0.000  0.92(0.123-6.847) 0.934  1.31(0.303-5.625) 0.720 ciIoIeuce! ' ' ' ' ' ' ' ' ' ) The u Se Of a gene therapy reg | men
Cytarabine 0.28 (0.206-0.390)  0.000  1.12(0.529-2.362) 0.771  1.83(0.448-7.472)  0.393 Bendamustine 1.08 (0.472-2.489) 0.000 1.06(0.421-2.685)  0.000 Inf 0.180
Dexamethasone 0.35(0.255-0.493)  0.000  0.58(0.139-2.395)  0.444  2.44(0.596-9.967)  0.200 Lenalidomide 6.05 (2.644-13.828) 0.000  1.59 (0.636-3.993)  0.000 Inf 0.048 - - h I
Etoposide 0.28 (0.204-0.383)  0.000  0.49(0.117-2.006)  0.307  1.93(0.473-7.843)  0.352 Polatuzumab 0.15 (0.056-0.427) 0.000  0.18 (0.046—-0.707)  0.000 Inf 0.480 WaS Ofteﬂ aSSOC|ated Wlt a. OWGF
M et h O d S Ifosfamide 0.33(0.227-0.483)  0.000  2.91(1.559-5.416)  0.000  1.69 (0.403-7.063)  0.469 Rituximab 0.48 (0.210-1.101) 0.000 0.37 (0.147-0.927)  0.000 Inf 0.328 _ ] _
Methylprednisol 0.22 (0.110-0.446)  0.000  0.00 (0.000-NaN)  0.477  1.56(0.337-7.264)  0.565 Selinexor 7.69 (3.226-18.331) 0.000  2.25(0.861-5.882)  0.000 NaN NaN d f AE h h
) I\Rlift::in?:bo o 1.01(0.791-1.290) 0.000  3.01 (2.337—3.271) 0.000 3.00(0.745-12.060) 0.104 Tafasitamab 6.00 (2.315-15.551) 0.000 4.35(1.419-13.361) 0.000 Inf 0.076 InCI ence O Serlous S t an t e
Onasemnogene abepa Tisagenlecleucel 0.77 (0.320-1.853) 0.000 0.20(0.075-0.518) 0.000 Inf 0.387
standard of care.
- = = - Nusinersen 1.46 (1.252-1.695)  0.000  1.38(1.179-1.609) 0.000 1.77(0.7267-4.334) 0.204 repvec
¢ A FEtrOSpeCtIVE pharmaCOV|g | |aﬂ Ce anaIyS|S WaS COﬂdUCted B bt tol Dacarbazine 0.15 (0.053-0.456) 0.000  0.06 (0.023-0.144) 0.000  0.15 (0.053-0.456)  0.000 h b d I - h -
] R Ref Ref Ref Pembrolizumab  0.67 (0.310-1.444)  0.000  0.36(0.298-0.445)  0.000  0.67 (0.310-1.444)  0.000 ° However, the observe relations Ip
u Sl n F AE R S AES re OrtS Mantle cell lymphoma (relapsed or refractory) Trametinib 2.45(1.190-5.052) 0.000 0.86(0.653-1.129) 0.000  2.45(1.190-5.052)  0.000 .
9 p - Acalabrutinib  3.97 (1.864-8.462) 0.000  3.90(1.794-8.455) 0.000  Inf(NaN-Inf)  0.000 Nivolumab ~ 0.60(0.291-1.252) 0.000  0.19(0.152-0.230) 0.000  0.60(0.291-1.252)  0.000 between the g ene ’[herap|e3 and the
. DeSC“ tlve S tatls thS We re er f()rme d Bendamustine 1.52 (0.742-3.102) 0.000  5.33(2.583-11.009) 0.000 Inf (NaN—Inf) 0.000 Interleukin-2 0.28 (0.090-0.881) 0.000 0.11(0.057-0.231) 0.000  0.28 (0.090-0.881)  0.000
. Bortezomib 1.29 (0.620-2.692)  0.000  4.22(1.982-8.984)  0.000 Inf (NaN—Inf) 0.000 Dabrafenib 2.43(1.178-5.004) 0.000 0.51(0.401-0.661) 0.000 2.43(1.178-5.004)  0.000 -
p p Ibrutinib 411(2.020-8.379) 0000  4.08(L994-8.364) 0000  Inf(NaN<nf)  ©.000 pilimumab 059 (0.287-1.231)  0.000  0.30(0.247-0.367) 0.000 059 (0.287-1.231)  0.000 adverse events does not necessarl Iy
- - - - Lenalidomide 8.47 (4.162-17.222) 0.000  7.99 (3.907-16.338)  0.000 Inf (NaN—Inf) 0.000 Vemurafenib 0.66 (0.314-1.394)  0.000  0.37(0.303-0.452) 0.000  0.66(0.314-1.394)  0.000 i i i i i
¢ DISpI’OpOrtIOna] |ty ana|ySGS Of SerIOUS AES fOr gene Rituximab 0.67 (0.331-1.372) 0.000  1.85(0.903-3.796)  0.000 Inf (NaN—Inf) 0.000 Tisagenlecleucel Ref Ref Ref |m I Causal |t Further InVGStI atlon
. ; . Zanubrutinib 3.44 (1.444-8.176)  0.000 4.70(1.900-11.644)  0.000 Inf (NaN-Inf) 0.000 Large B-cell lymphoma (relapsed or refractory) p y y g
h d h I bl I f h Idecabtagene vicleucel Ref Ref Ref Prednisone 0.22(0.155-0.300) 0.000 0.92(0.214-3.942) 0.909  1.04 (0.256-4.212)  0.958 i ]
| erapeUtICS Compare 0 the avallable alternatives Tor the Daratumumab  0.30(0.147-0.623)  0.000  0.65(0.313-1.367)  0.000 Inf (NaN—Inf)  0.000 Acute lymphoblastic leukemia 1S needed {0 asSsSess the pOtentlaI
- - - - - Belantamab Blinatumomab 5.74 (3.966-8.304) 0.000  6.44 (4.417-9.403) 0.000 7.52(1.025-55.234)  0.000
same proposed Indications was calculated using reporting fodotnolmg 01400600333 0000 017(0071-0399) 0000  NaN(NaN-NaN)  NaN  Clofusbine  061(0385-0559) 0000 120(0751-219) 0000 209(0261-1557) 0000 | relationshin bet th
Bortezomib 0.38 (0.186-0.784)  0.000  0.63 (0.305-1.316)  0.000 Inf (NaN—Inf) 0.000 Vincristine sulfate B B B Causa re a |OnS Ip e Ween e gene
d d - - h 0 f d - I o s 0.05(0.021-0.098) 0000 018 (0064-0454)  0.000 inf (NaNoinf) 0000 liposome injection 0.69 (0.466-1.031) 0.000 1.27(0.733-2.196) 0.000 3.58 (0.496-25.762)  0.000
oxorupicin . . —VU. . . . —U. . n dlN—In . -
O S ratlos (RORS) Wlt 95/0 COn I ence Interva S (CI) at p Elotuzumab 0.21(0.102-0.444)  0.000  0.65(0.299-1.394)  0.000 Inf (NaN—Inf) 0.000 therap|es and the adverse events
Panobinostat 0.70 (0.338-1.464)  0.000  1.54(0.727-3.270)  0.000 Inf (NaN—Inf) 0.000 -
< 005 Ccarfilzomib 0.76 (0.370-1.563)  0.000  1.43(0.686-2.964)  0.000 Inf (NaN—Inf) 0.000
Lenalidomide 1.30(0.634-2.668)  0.000  1.35(0.652-2.804)  0.000 Inf (NaN—=Inf) 0.000
fmzﬁ::?;e 0.05(0.025-0.111)  0.000  0.20 (0.089-0.444)  0.000 Inf (NaN—Inf) 0.000
Ixazomib 0.91(0.443-1.869) 0.000  1.60(0.770-3.328)  0.000 Inf (NaN—Inf) 0.000
Pomalidomide 1.56 (0.758-3.194)  0.000  1.69 (0.814-3.502)  0.000 Inf (NaN—Inf) 0.000
Isatuximab 0.06 (0.027-0.151)  0.000  0.57 (0.205-1.592)  0.000 Inf (NaN—Inf) 0.000

Selinexor 2.65 (1.285-5.460) 0.000 3.22 (1.546—6.720) 0.000 Inf (NaN—Inf) 0.000




