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RESULTS (Continued

BACKGROUND

« Blinatumomab is approved in Europe for the treatment of adult and pediatric patients (pts) with relapsed
andlor refractory Philadelphia chromosome negative B-cell precursor acute lymphoblastic leukemia
(R/R Ph- BCP-ALL), and adult pts with minimal residual disease (MRD)-positive Ph-BCP-ALL!

* Prior to country-specifi was made available to pts who met pre-specified
criteria via an expanded access program (EAP): this included both adult and pediatric pts with diagnoses
of RIR Ph- BCP-ALL, RIR Ph+ BCP-ALL, or MRD-positive Ph-/Phs ALL

« The NEUF study is a retrospective observational study of pts enrolled in the EAP in selected European
countres (France, ltaly, Russia, Spain, and the UK)

OBJECTIVE

in adult R/R Ph- BCP-ALL

* We describe pt , and usage and
enrolled in the NEUF study

METHODS

Eligible pts initiated blinatumomab in the EAP between 1 Jan 2014 and 31 Dec 2016
Data was extracted from medical notes using a dedicated electronic case report form (€CRF) and stored in
a secure database. Where necessary data was not recorded in the medical notes, it was entered as
“missing™: missing data was excluded from calculation of percentages in the analyses

Patients were followed from blinatumomab initiation unti: death; entry into a clinical tral; end of available
follow-up in the medical notes, or the end of the study period (30 June 2017), whichever occurred first
Adverse events were reported separately, according to local regulations. Safety data was not collected in
this study

Analysis was purely descriptive: no formal hypothesis was tested. Patient data was analysed on an
intention-fo-treat basis

Time-to-event analysis was undertaken using Kaplan Meier (KM) methodology (inverse KM estimates being
used to calculate follow-up time)

MRD response was defined as MRD level <10 within the first, and first two cycies of blinatumomab
treatment. MRD assessment was undertaken as per local clinical practice, including flow cytometry and
polymerase chain reaction (PCR): MRD status was then extracted from the patient medical record
Cumulative incidence function analysis was used to evaluate mortality not due to disease relapse following
allogeneic hematopoietic stem cell ransplant (HSCT): relapse and death-due to undocumented relapse
were treated as competing risks and KM estimates of mortality calculated

RESULTS

Demographics of the NEUF Study

* Atotal of 253 adult pis were enrolled in NEUF, with the most in ltaly (n = 113) and fewest in the UK (n = 9)
(Figure 1a)

At enrolment, 106 pts had a diagnosis of RIR Ph- BCP-ALL, 32 pts had a diagnosis of RIR Ph+ BCP-ALL,
and 109 had a diagnosis of MRD positive ALL (either Ph- or Ph+) as illustrated in Figure 1b. A total of 6 pts.
had diagnosis data missing

Figure 1. NEUF Study Adult Population by Country (a) or Diagnosis (b)
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Baseline Characteristics of R/R Ph- BCP ALL Adult Patients

* Among the 106 R/R Ph- BCP-ALL, 47% were female and median age at blinatumomab initiation was
365 years (interquartile range [IQR]: 24.0, 52.0), as illustrated in Table 1

« Atotal of 43 (41%) pts had HSCT prior to blinatumomab initiation (4 pts with autologous HSCT, and the

remainder having 21 allogeneic HSCT)

At ime of biinatumomab initiation, 44 (46%) pts had blast count 250%, and 20 (19%) pts had

extramedullary disease. A total of 64 (60%) pts were in hematologic relapse, with the remainder being

refractory to therapy

* The median number of salvage therapies was 1 (IQR: 0, 2), i.e. most patients started blinatumomab as
third-iine therapy. Over half (51.1%, n = 34) of relapsed pts had not been treated with salvage therapy,
and over one quarter (28.5%, n = 12) had been treated with = 2 salvage therapies (Figure 2)

* Before receiving blinatumomab, over half (53%, n = 54) of pts were freated with pre-phase
dexamethasone, and 89% (n = 93) with pre-dose dexamethasone

Table 1. Baseline Characteristics of R/R Ph- B-Cell Adult Patients

* Among the 54 pts with CR/CRh/CRI within the first two cycles of blinatumomab, 33 pts had evaluable

Adults MRD response (Table 3)
106 * The percentage of pts with complete MRD or MRD response was 85% (/N = 28/33). Over half of these
n 28 pts had non-detectable MRD (defined using a test with minimum sensitivity >104), i.e. complete MRD
Sex Female 50 472 (57%, /N = 16/28), with the remainder having MRD <104, i.e. MRD response (43%, N = 12/28)
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Figure 3. Relapse Free Survival* in R/R Ph- B-Cell Adult Patients (n = 54):
Time-to-event Analysis (a) and After Additional Censoring at Time of HSCT (b)

* Median overall survival (OS) was 12.2 months (min, max: 0.2, 24.6; Figure 4a) over a median follow-up
time of 17.3 months (min, max: 0.4, 32.1). When censoring for HSCT, median OS was 9.5 months (min,
max: 0.2, 24.2; Figure 4b) over a median follow-up of 6.6 months (min, max: 0.4, 30.7)

In sensitivty analysis, KM estimates for OS at 24 months were calculated for various subgroups. KM
estimates were higher in patients who had: HSCT prior to biinatumomab compared to those who did not

(48.6% vs 33.6%); hematologic response i.e. CRICRH/CRI vs no hematologic response (56.1% vs 22.2%);

MROD response compared to those who did not (71.8% vs 21.4%, and; patients with bone marrow blasts
<50% at blinatumomab inifiation compared {o those with blasts 250% (45.4% vs 33.0%) as illustrated in
Figure 4c. These differences were more pronounced for HSCT prior to blinatumomab, and MRD
response, when censoring at time of HSCT (data not shown)

Figure 4. Overall Survival in R/R Ph- B-Cell Adult Patients (n = 102*): Time-to-event
Analysis (a) and After Additional Censoring at Time of HSCT (b)

o] Following Post- HSCT

* Following blinatumomab, 43 (41%) pts proceeded to HSCT (one patient with autologous HSCT), among
whom 33 (77%) achieved CRICRI/CRi prior to transplant

* In a survival analysis following allogeneic HSCT in patients who achieved CR/ CRh/CRi at any time and
proceeded to transplant without any intervening other antiancer therapy (n = 29): median survival was
17.8 months (min, max: 1.1, 17.8) over a median follow-up of 13.9 months (min. max: 0.0, 29.2) (data not
shown)

* At1 year, the KM estimate for survival after HSCT was 55.8% (95% CI: 32.5, 73.8) (data not shown)

In sensitivity analysis, the KM estimate for survival at 1 year in pts who achieved complete MRD or MRD

response (75%.6, 95% CI: 37.8, 92.3) was greater than the estimate in pts who did not (25.0%, 95% CI

0.9, 66.5), (data not shown)

* Where relapse and death-due-to-undocumented relapse were competing risks, median time to death (not
due to relapse) was not reached: the cumulative incidence function estimate for non-retapse mortaiity at 3
months was 10.7% (95% CI: 3.9, 29.4), and at 12 months was 19.3% (95% CI: 8.7, 42.8) (Table 4)
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Figure 4c. Kaplan Meier Estimates for Overall Survival at 24 Months in R/R Ph- B-Cell
Adult Patients by Subgroup
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Response to Blinatumomab

* Within two cycles of blinatumomab, 54 (51%) pts achieved hematological response defined as complete
remission CRICRN/CRi (Table 2), of whom 91% (49/54) achieved complete remission (CR)

« Atotal of 28 (26%) pts were documented as being refractory to blinatumomab at two cycles

= Afurther 21 (16%) pts were documented as “other”, defined in the eCRF as: no change in dose/planned
dose i treatment i ion. These
pts may have been refractory although they were not categorized as such by the treating clinician

* Three patients died before completing two cycles of blinatumomab

Table 2: Hematological Response in the First Two Cycles of Blinatumomab

49 462(36.5,56.2)
3 28(06,8.0)
2 19(02,66)
2 26.4(183,35.9)
0 =
Patients Deceased within 2 Cycles 3 28(06,8.0)
Other* 21 19.8(13.0,29.0)
CR ;, CRh. par CRi
recovery of perpheral blood counts
k CRF 2=
reaimant mismupeon
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Figure 3c. Kaplan Meier Estimates for Relapse Free Survival at 24 Months in
R/R Ph- B-Cell Adult Patients by Subgroup
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CONCLUSIONS

* The NEUF study includes the largest documented cohort of R/R Ph- BCP-ALL patients treated
with blinatumomab in real world clinical practice
+ A high proportion of adult patients achieved
©one-third then proceeded to HSCT
‘Over one-third of patients were still alive 24 months after blinatumomab initiation
At one year, mortality not due to disease relapse following HSCT was estimated to be
i 20%

and over
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Outcomes were better in patients with hematologic response compared to those without, and in
patients with MRD response compared to those without

+ These results are widely consistent with published results from clinical trial?, and confirm the
effectiveness of blinatumomab in a real world setting
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RESULTS (Continued

BACKGROUND

= InNovember 3015, the European Medicines Agency (EMA) granted condilional apzroval for
Blinatumornab for the freatment of adults with relagsed andlor refractory Philadelphia
shremaosome-negative B-sell acute lymphoblastic leusaemia (RIR Ph- BOP-ALL) this was converted 1o
final approval n June 2018

Approval was later wiiened to incluge pediatric RIR Ph- BOP-ALL patients [August 2018, and aduft
minimal residual disease (MRD-posifive Ph- BCP-ALL [January 2015)!

Prior to counlry-spaciic rembursement, Hinatumomak was mads svailsble to patients (pts} who met
pre-specified criteria wia an expanded access program (EAP): this included both adull and pedatric pts
with diagnoses of R/R and MRD-positve BCP-ALL [either Ph- or Ph+)

The NEUF study is a retrospective ohssnvational study of pis enrolied in the EAP in selected European
couniries (France, laly, Russia, Spain, end the UK)

* We deseribe pl
Ph-{Ph+ BCP-ALL enrolled in the NEUF study

* Pts whe inttiated blinatumomab in the EAP between 01 Jan 2014 and 31 Dec 2016 were eligitle for
inclsion in the NEUF study

A specally designed electronic case report form (sCRF) was used bs extract data from pabent medical
nates. If data was not recorded in the onignal recard, it wes entered as ‘missing” in the eCRF. Missing
data was not induded in the calculation of perceniages in the analyses

Enrolled pis were followed up from blinstumormab inibabion unti: deeth: entry info a clivcsl tral, end of
iollom-up, or; end of the study pericd (30 June 2017), whichever cocured first

.

.

usage and in adull MRD-pasitive

i botal of 45 [41%) pls were female, and median age across all pabents was 43 years {inlerguartile
range [IQR]. 27, 53). as Hlustraled in Table 1

Tabile 1. Baseline Characteristics of MRD-Positive Adult Patients

.

MRD respense was defined aa MRD kevsl <10 within the first, and first two cycles of
sreafment MRD assessment was underteken as per lecal dlinical practioe, inclhuding flow oytometry and
palymerase chain reacbon (PCR): MRD status was then exirected from the patient medical record
Disesse-free survival (DFS] was defined as time from infiation of binatumomab unfil date of relapse
{blasis in bone mamow =5%, or exiramedudlary relagse, after documented respanse) or deatn
whichever ocgumed first

Adverse events were reporied sepaialely, accosding fo local regulations. Safety data was not collecled
in this study

The analyses are purely descriplive. No formal hypolhesis was tested. Patient data was analysed on an
infenfion-to-freal basis

Time-to-event analysis was undertaken using Kaplan Meier (KM) methodalogy finvarse Ki estimates
baing used ip caloulste fallow-up tme)

.

.

.

Cumulative inadence function analyss was used fo pvalusts meralty not due ko dsesse relapas,
folloming hemstopoietic stam cell ransplant {HSCT): relspse and desth-due o undocumented relspse
were Irested as competing risks and KA estimaies of mortaly calculated

RES

Demographics and Characteristics of the MRD-positive Patients

= Mtotal of 373 pis were enrolled i the NEUF study: 109 were MRD-positve of which 83 (75.1%) were Ph-
and 26 (28 §%) were Phe

= Amongst the MRD-positive pts, 53 were enalled in lely, 23 in Frence, 20 in Spain, 1 in Russia, and 2in
she UK (Figure 1)

Figure 1. Distril of Phil J Ci Status in Adult MRD-Positive
Patients
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= Atatal of 17 {15 6%) pts had prior HSCT, including 2 pts who had 21 autolagous transplant

* Among the 25 MRD-positive Ph+ pla, 23 (8B.5%) were irsated with fyrazsine kinase inhibitors (THIs) as
firstline therapy. TKla were then used as salvage therapy in 15 (83.8%) ofthe 17 pts wih deta
available. The mast commeonly used TK in first ne was imatinib, and in salvage was dasatinib (data not
shown}

+ The median number of salage theragies prior io blinsiumomab acress MRD-positve paients was 0

(aR: 0.0, 1.0

Amaong the 60 pts who did not receive salvage therapies, 8.3% (n = 5) had prior HSCT. This proportion

was 25% (n = 12) among the 49 pts wha used =1 salvage therapy

* Blast count st blinaturamsah inibation was 250% in 4 (4.314] pie. s plausitie thet these pabeats wees
IMRD-positive st the bme of the EAF spplication, bul disesse progression occured betwsen the
application and receipt of blinatumamab

* Praphass was given bafore
pre-medication in 92 {36.8%) pts

.

in 36 (34 8%) pha: it wes used a3

Response to Blinatumomab

+ Of tha 82 pta whe had evalusbls MRD raspenss in the first 2 blinstumomab cyclas, 66 (32.5%) achievad
MR respanse (2 pis excuded dus ke missing dats): amang these patients, 73% (nit = 48156) had
compiste MRD response {undstectable MRD] and 27% {n/N = 18/55] had MRD response (MRD <101),
as illustrated in Table 2

Tabie 2. Minimal Residuval Disease Response to Blinatumomab

Response in First
Blinatumomab Cycle

Response in First
Two Blinatumomab Cycles
n= B4 n=82

Ewaluable MRD

Complets MRDUMRD Responses 54 §7.4(76.1.943) 66 €2.5(724,90.1)

Complets MRD= 38 B13(281,73.4) 48 80.0 {48 4,70.8]
MRD Responses 18 25.8715.5,38.5) 18 22.5(139,33.2)
MRD Failured B 129 5.7, 228} 14 175 (8.8, 278
MRD Relapser ] 00 1] 0
Unknown 2 - 2

= Amang the 85 Ph- pafients with evaluable MRD, 57 (33.1%) pis schisved & complete MRD or MRD
reaponse in the first two oyces of blinatumomak {2 pls excluded due to missing data). Orly 16 Fhe had
svalustia MRD: 9 {56.3%) pts achueved & camplate MRC or MRD rasponsa in the fret twa cydes

o Follawing

A Iotal of 74 (68.1%) pts proceeded ks HSCT folowing (2 with aut i
The median time to HSCT from CR was 2.4 manths (min, mas: 0.2, 18}, ower a median follow-up of
14.8 monihs {min, max: 1.8, 32.5

* Median DFS was 27.6 manths (min, max: 0.4, 33.0; Figure 2a) over & median follow-up of 16.3 months
(min, max 138, 34.8). When censoring at ime of HSCT, median DFS was 33 0 monihs {min, max: 0.4,
33.0: Figure 2b) over a median follow-up of 3.7 months (min, maic 1.3. 33.4)

* In sensitivity anaiysis, KM esimates for DFS a1 24 montha wers calculsted for vanious subgroups

(Figurs 2c). These KM esimates were srmilar for the following subgroups:

- Piswho had HSCT prier to blinatumemab vs these whe did not: 58.1% vs 54.8, respectively

~ Pivt vs Phe, 57.7% v3 54 1% respeciively

Tha KM estimste for DFS was numarically higharin sts wha achisuad = complete MRD o MRD

reaponse in the first twn cyces of binahumomsak compared with thoss whe did not (61.2% va 36.9%)

(Figure 2c)

* Subgroup anatysss for DFS osnsored at tine of HSCT showeed simdar resuts, with just a reversal of the
KM estimates at 24 months for Ph- pts (34.1%) and Phe+ pts (57.7%) (data not shown)

Figure 2. Disease Free Survival in MRD-Positive Aduit Patients (n = 1087):
Time-to-event Analysis (a) and Afier Additional Censoring at Time of HSCT [b}
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* Median overall survival (5] and median OF censcred attime of HSCT were nof reached (over median
follow-up mes of 18.5 menths, [rin. max: 18, 34.8] and £.0 months [min, mes: 2.8, 13 7] respestively)

= Al 24 months folowing binatumemab initistion, the KM estimate for OS was 54.7% (35% CI; 52.8, 742)

{Figure 3a). When cersored at time of HSCT, the K estimale was 77.6% [95% CI: 57 8, 88.9) {Figure 3b)

In sensifivity analyses, KM estimates for O at 24 months were calculated for vanous subgroups

iFigura 3c).

— S waa samitar for pta whe had HSCT prior to blinatumomab va thase who did not [57.0% vs 64.2%
respeciively)

~ O3 was higher in pis wha achieved & complete MRD or MRD respanse in the first fwn cycies of
blinatumamab vs those who did nck (T1 5% vs. 57.1%)

_ OS was higher for Ph=vs Ph- pis {T1.7% vs 62.45%)

* Similar trends were seen in analyses censored at time for HSCT (dats nat shown)

Figure 3. Qverall Survival in MRD-positive Adulf Patients (n= 107*): Time-ta-Event
Analysis (a) and After Additional Censoring at Time of HSCT (b)
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Figure 3c. Kaplan Meier Estimates for Overall Survival at 24 Months in MRD-Positive
Adult Patients by Subgroup

Figure 2c. Kaplan Meier Estimates for Disease Free Survival at 24 Months in
MRD-Positive Adult Patients by Subgroup
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Quicomes Following Post-Blinatumomab HSCT
= In analysis of surival iolowing allogensic HSCT in pts who were not reated with any cther

ive therapy between bli and transplant (n = 55). median survival was not
reached {median-follow-up fime of 15.5 monlhs [min, max: 0.3. 33.0]) (daia not shown)
At 1 yesr, the KM estimate for survival efter HSCT in pls without eny intervening exposure o any other
myelosuppressive therapy was 70.1% [95% CI54.6, 81.2) (data not shown)
The KM estimste et 1 yearin pts who achisved & complete MRD or MRD respanse in the first two
hlinatumarrah cycles was £0.0% (95% CI: §2.3, 90.0), and 37 5% (85% CI: B.7, 67.4] in pis wha ware in
MRD failure cr relapss [dats nat shown)

\Where relspse and desth-due fo-undocumented relapse were campating risks, median bme b death
was not rzachad: the cumuistive incidence function estimatz for non-selapea moralty 5t 3 monthe wes
5.5% (95% CI: 1.9, 16.0}, and at 12 months was 10.1% (4.3, 23.7}, as ilusirated = Table 3

In pis who achieved complete MRD ar MRD respanse in the first o blinstumomah cycles. tha Ki
estimate for non-relapse deslh {relapse and desih-dus ko undocumented relspse as competing risks) &t
12 months was 10.7% (95% CI 4.0, 28.6): pts with MRD failure or relapse the KM estimate was 11 6%
(95% CI: 20, 68.3)

Table 3. Mortality After Allogeneic HSCT in MRD-Positive Adulf Patients* {n = 55)

MNumnber of Patients with Event (Death Net Due o Relapse) 8 107

Murnber of Patients with Competing Risk {Relapse/Death Due 15 268
to Undocumented Relapse)
MNumber of Censored Patents 31 607
Curnulabe Incidencs Function Estimate for Death Not Due bo Relapaer, % [5%C1)
3 manths 55(1.8,16.0)
12 marths: 101 4.3, 237)
Pbanty W P v B TP ki e o harage Eatiser b atimamab znd MEnaflact, Cn bt was wciided fom Ta
= e e bl e | e

CONCLUSIONS

In this largs muti-courtry, mubti-site study, blinatumomab was shown to inducs MRD response
within two cycles in the majority of MRD-positive patients who wers avaluated

= The median DFS was over two years, while two-thirds of patients were still alive 24 months
after initiation

KM estimates of both DFS and OS5 at two years were consistently numerically higher in patients.
with MRD response compared to those without response.
This study the real 1d of
with results from clinical study®

and is widely
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