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Stem Cell Collection

* Auto-HCT = stem cell support to enable recovery
from very high dose chemotherapy.

e Sufficient collection is mandatory.

e CD34+ cells number = indicator of HSC content.



* Two ways to collect stem cell:
> BM - repeated aspiration from pelvic crest

> PBSC - leukapheresis after mobilization of
HSC into the PB.

e PBSC — favored, SOC:

o Less stressful

o Faster engraftment and hematologic
reconstitution, improve patient outcomes.

o Cost effective
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¢ Indications (Less cGvHD):
> Allo sibling Pediatrics

° Aplastic Anemia




Definitions

e Mobilization of HSC from BM to the PB.

» Apheresis = “Taking away" a targeted cell
type or substance from blood.
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* Centrifugation:
> RBC’s at the bottom E }L J
> Buffy coat of platelets and WBC’s in the middle

> Plasma on top



Processing Fundamentals: Clinical stem cell transplant processing typically involves the
manipulation of plasma / supernatant and/or red blood cell layers, while maximizing the
recovery of the buffy coat layer (containing stem cells) for infusion.
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Mobilization Without Chemotherapy
(‘““Steady State”’)

e HSC is mobilized only by the use of cytokines:

> G-CSF the only recommended cytokine.
o GM-CSF - no longer available.

e G-CSF induces myeloid hyperplasia and release of
CD34+ cells into the circulation through

proteolytic cleavage of adhesion molecules
(Lapidot 2002).

e |10 pg/kg/day SC for 4-5 consecutive days.
Leukapheresis performed on day 5.
Mobilization - continued for |-2 days.
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Advantages

* Low toxicity
* Predictable time of leukapheresis
e QOutpatient administration

e Reduced costs

Disadvantages
e Higher mobilization failure rates
* Lower CD34+ cell yields

e Only in patients without further need of
chemotherapy



Mobilization with Chemotherapy

* Recovery from cytotoxic chemotherapy

+
HD G-CSF

4

synergistic effect

* Preferred way of mobilization for all patients who will
need further decrease of tumor burden and/or who
have to collect a high number of HSC.

° Part of disease-specific chemotherapy
(DHAP or ICE) in lymphoma patients.
> CY in a dose of 2—4 g/m2 in MM patients.



o SC G-CSF 5-10 pg/kg/day SC within |-5 days
after end of chemotherapy.

| Apheresis on day 10 ....
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Advantages

o Effect on the tumor.

» Improvement of the collection yield

Disadvantages

e Therapy-related toxicity =
infections, neutropenic fever, blood
products, hemorrhagic cystitis.

* Requirement of in-hospital treatment.
* Bone marrow damage.
* Higher costs

* Difficult to predict start of leukapheresis,
require daily monitoring of CD34 cells.



Target HSC Collection Count

* The target quantity of HSC:

o Minimum - 2X10%6 CD34+ cells/kg (Mohty 2014)

> Aim - higher yields of 4-5X10%6 associated with
faster neutrophil and platelet recovery, reduced

hospitalization, blood transfusions, and antibiotic
therapy (Stiff 201 1, Giralt 2014).



Pre-collection PB CD34 by FACS 2

Estimation of expected collection yield and duration

CD34™* cell count prior to apheresis

=20 cells/pL* 10-20 cells/pL <10 cells/uL

l

Poor mobilizer

Y Y

Apheresis (target cell count = 2.0 Mio CD34* cells/kg BW)




Poor mobilizers

 Patients collecting < 2X 1076 CD34 cells/kg.
 PB CD34 < 10-20 cells/pl.

Risk factors for poor mobilization
Age >60 years

Advanced stage of underlying disease
High number of prior treatment lines

Therapy with fludarabine, melphalan, and lenalidomide) ¢ Ré%dlatlon
(controversial) Prior tran Splan t

—

—

Low CD34+ cell count before apheresis
Low platelet count before mobilization {controversial)

Extensive bone marrow involvement / cellularity <30%
Female>Male

Lymphoma>MM

Diabetes

Smoking
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Year
o 26/302 (9%) of patients, stem cell mobilization failed:

o 25% of patients who had previously received lenalidomide

° Ina
o prior lenalidomide use

> mobilization more than | year after diagnosis

significantly associated with failed mobilization.

Last decade — LEN included in all myeloma induction combinations



https://www.sciencedirect.com/topics/medicine-and-dentistry/myeloma
https://www.sciencedirect.com/topics/medicine-and-dentistry/multivariate-analysis

How to manage poor mobilizers?

e Larger volume Leukapheresis
* PEG-Filgrastim

¢ Increased-dose G-CSF

* Twice daily G-CSF

e Re-mobilization

e Bone Marrow Harvest

¢ Plerixafor



Plerixafor - Mozobil

Mozobil Reversibly Blocks the
CXCR4/SDF-1a Interaction?
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1 ] collections based on
Risk-adapted stem cell yield

plerixafor®

# G-csF (10 pgikg)

4. First dose of plerixafor0.24 mg/kg)

A Plerixafor (0.24 mg/kg)
M) Apheresis (3 vol £ 10%)

Multiple phase lll studies [DiPersio 2009, Calandra 2008]-
Addition of P to G-CSF:

> Higher CD34+ cells

> Fewer apheresis procedures

> No additional toxicity.

COST vs. Higher TOXICITY
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» Apheresis of mononuclear cells (MNCs) from non-stimulated PB.
e Challenges:

o Difficult patients:

Wide range of ages (paediatrics and elderly)
Different diseases

Heavily pretreated and frequently have lymphopenia
High numbers of circulating malignant cells (ALL, MCL)

° |dentify procedural and clinical factors affecting collection

> Optimize the yield of T cells



Table 6.4 Collection requirements of different manufacturers of CAR-T therapies

Axicabtagene Brexucabtagene Lisocabtagene Idecabtagene Ciltacabtagene
Product ciloleucel autoleucel Tisagenlecleucel maraleucel vicleucel autoleucel
Registered name | Yescarta® Tecartus® Kymriah® Breyanzi® Abecma®
Manufacturer Gilead Gilead Novartis Juno-Celgene- BlueBird Legend
BMS Bio-Celgene- Therapeutics-
BMS Janssen

Antigen CD19 CD19 CD19 CD19 BCMA BCMA
recognized
Target cell dose | 5-10x 10" MNCs [-4x 10" CD3* cells  |5-10x 10" MNCs
during apheresis* >2x 10" TNCs

>3% CD3+ of TNCs

(rounding rules apply)
Target volume to 12-15L 6-10L 12-151

be processed

e Tisa-Cel — Require specific collected cell counts (CD3, TNC)

* Axi-Cel, Brexu-cel, Liso-cel - specify blood volume

o Liso-cel — 1-2X107"9 CD3 - To produce 50X10"6 CD4 & CD8 CART cells




Pre Apheresis Check-list

e Wash-out Period

1 days
* Intrathecal
methotrexate? —3 days
—_— 4 weeks * Therapeutic doses of . Shﬂ';t'a'?t}ﬁgf -
o Clofarabine * Donor lymphocyte steroids (especially ;3‘10 Oxic aI:LIme ferative
o T-cell Mtic agents infusion completed dexamethasone) rugs (eg, HU)
yuc age » Pegylated asparaginase |* Lenalidomide
a9
—— 14 days Leukapheresis
* Allogeneic cell therapy » Systemic chemotherapy 5 days
_ T * GVHD therapies » Short-acting growth factors
Special considerations: (eg, calcineurin inhibitors) « ot
* Bendamustine and fludarabine: | » Long-acting growth factors
Washout =12 weeks® ¢ Imatinib . .
* Alemtuzumab and ATG: » Dasatinib Rad lation
Washout =6 months® * Ponatinib

* Blinatumomab*

Qayed M. et al. Leukapheresis guidance and best practices for optimal
chimeric antigen receptor T-cell manufacturing. Cytotherapy 202 |




Hepatitis / HIV

Though excluded from pivotal studies, patients
with controlled infection under preventive
therapy can be treated with Axi-Cel.

Letters to Blood

TO THE EDITOR:

Safety of CAR T-cell therapy in patients with B-cell
lymphoma and chronic hepatitis B or C virus infection

Paclo Strati, Loretta J. Nastoupil, Luis E. Fayad, Felipe Samaniego, Sherry Adkins, and Sattva 5. Neelapu



DLI = Donor Lymphocyte Infusion

e Transfusion of Unmodified Donor Cells to increase GVL
reactivity.

e Complications:
- GVHD
o DLI-induced aplasia — 2-5% - prolonged

> Predicted by the extent of residual host hematopoiesis, (higher
incidence in case of mixed chimerism — d/t destruction of original host
hematopoietic elements by allogeneic donor lymphocytes).

e Improve results:

o Delay DLI until establishment of complete donor
chimerism

> Repeated DLI in escalating doses



Indications:

e Therapeutic DLI - Post-transplant relapse

e Pre-emptive DLI - persisting mixed or decreasing donor
chimerism or by persisting MRD.

e Prophylactic DLI - high-risk disease based on genetics
and/or advanced stage at SCT.

Schmid C. Prophylactic donor lymphocyte infusion after allogeneic stem cell transplantation in acute leukaemia -
a matched pair analysis ALWP EBMT.BJH 2019

--> Improved OS in high-risk, but not standard-risk, AML or ALL

Modifications of Classic DLI

e Allogeneic CART cells — Freshly collected donor cells or
from the SCT recipient (pseudo-allo).

 Viral-specific cytotoxic T-lymphocytes



Extracorporeal photopheresis
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 Since 80’s Immunomodulatory therapy:

o Sézary syndrome — |5 and only FDA approved
> GvHD ]

> Systemic sclerosis — off-label

° Prevention of solid organ transplantrejection

e Exact mechanism — unknown

e Unlike IST - No increased risk of opportunistic
infections.

e Unlike PUVA - No skin complications.

e Side-effects - Fluid shifts, need for central catheter.



ECP and GVHD

e Until Jakavi, ECP was the OFF LABEL 2" line
for steroid Ref. a & cGVHD

e Acute — 2 treatments per week for 4 weeks

e Chronic — | cycle every 1-2 weeks

* Proposed immunomodulatory mechanism:
> Autoreactive NK and T apoptosis

° Induction of T-regulatory cells



Stages of AutoHCT
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Implications

* Delayed toxicity - BCNU lung toxicity
o Infertility

» Secondary malignancy - t-MN
e Global incidence 3-5%

e Median time from ASCT to t-MN - 3.2 years.

¢ Lymphoma >> MM

> Higher burden of previous antineoplastic treatments including radiation.

> Lymphoma - 2"9/34 Line, whereas MM |5t Line ...



Multicenter Study > Bone Marrow Transplant. 2024 Jun;59(6):803-812.
doi: 10.1038/5s41409-024-02248-9. Epub 2024 Mar 4.

Hematopoietic cell transplantation and cellular
therapies in Europe 2022. CAR-T activity continues
to grow; transplant activity has slowed: a report from
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Multiple Myeloma

 Leading indication
¢ Incidence { (elderly)

 ASCT in MM — concepts:
> 90’s - HD MEL improved PFS & OS
o 20’s:
OS of HCT in CR2 = CRI following IMID-based induction.
TANDEM - For HR cytogenetics.
> 2010’s — 2" HCT after at CR2



Heterogeneity: Chi* = 0.20, df = 2 (P = 0.90); I = 0%
Test for overall effect: Z = 0.33 (P = 0.74)

ASCT NO ASCT Hazard Ratio Hazard Ratio
Study or Subgroup  Events Total Events Total O-E Variance Weight Exp[(O-E)/ V], Fixed, 95% ClI Exp[(O-E) / V], Fixed, 95% CI
ATTAL 2017 211 350 157 350 1.81 61.27 63.2% 1.03 [0.80, 1.32)
Gay 2021 71 157 50 158 -0.78 1259 13.0% 0.94 [0.54, 1.63]
Richardson 2022 139 365 189 357 22 2311 23.8% 1.10 [0.73, 1.65)
Total (95% ClI) 872 865 100.0% 1.03 [0.85, 1.26)
Total events 421 396

il
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a Favours ASCT Favours NO ASCT
ASCT NO ASCT Hazard Ratio Hazard Ratio
Study or Subgroup  Events Total Events Total O-E Variance Weight Exp[(O-E)/V], Fixed, 95% CI Exp[(O-E) / V], Fixed, 95% CI
ATTAL 2017 29 66 32 66 -33 14.79 51.1% 0.80 [0.48, 1.33]
Richardson 2022 0 4 0 46 -1.34 1417 489% 0.91[0.54, 1.53]
Total (95% CI) 110 112 100.0% 0.85 [0.59, 1.23]
Total events 29 32
Heterogeneity: Chi® = 0.12, df = 1 (P = 0.73); I = 0% ¢ t t t i
0.01 0.1 1 10 100
b Test for overall effect: Z = 0.86 (P = 039) Favours ASCT Favours NO ASCT
ASCT NO ASCT Odds Ratio Odds Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Fixed, 95% CI M-H, Fixed, 95% CI
ATTAL 2017 4 350 1 350 66.8% 4.03[0.45, 36.28] B8
Richardson 2022 10 365 0 357 33.2% 21.12[1.23, 361.75) “ »
Total (95% CI) 715 707 100.0% 9.70 [1.80, 52.25] T
Total events 14 1
ity P = = = 2= t + + {
S T I B T
c Testfor overal effect 2 =2.05 (P = 0.008) Favours [ASCT] Favours [NO ASCT)

Fig. 2. Forest plot analyses. a Overall survival. b Overall survival in high-risk cytogenetics. ¢ Secondary myeloid neoplasms.




Current Recommendations

o All fit patients should undergo SC collection

e Auto-HCT at It CR should be discussed with all
patients:

° Pros (longer It PF§, less intensive maintenance)
Vs
> Cons (Toxicity)

o 2" HCT after relapse — only for patients having
prolonged PFS after It HCT ( 2-3y).
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Long-term follow-up

aPatients benefiting from therapy have the option to continue lenalidomide therapy until progressive
disease per investigator's discretion after benefit-risk assessment and review by the medical monitor.




DLBCL

' PARMA study NEJM 1995

A: PARMA Study

Response

BEAC + ASCI
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Cwerall Sunvival (%)
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Months after Randomization



A Overall Survival
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PRIMARY OVERALL SURVIVAL ANALYSIS OF THE PHASE 3
RANDOMIZED ZUMA-7 STUDY OF AXICABTAGENE CILOLEUCEL
VERSUS STANDARD OF CARE IN RELAPSED/REFRACTORY LARGE

B-CELL LYMPHOMA

e Median OS was longer with axi-cel vs SOC (not reached vs 31.Im)

* 4y OS estimates were higher with axi-cel (54.6% vs 46.0%).

* OS benefit consistent in prespecified key subgroups,

o Age > 65 years, primary refractory, early relapse, high-grade B-cell lymphoma




Algorithm for Second-line Therapy of LBCL

(=1 yoar ~75% Time from 1L therapy

v
Eligible for CAR T-cell?

>1 year;

AJ

Eligible for ASCT?

Yes No No Yes
~70% ~30% ~50% ~50%
v v
2L CAR T-cell (axi-cel or liso-cel) 2 or 3L+ therapy options 2L Salvage +/- ASCT

 |nvestigational agent/regimen

¢ Immunochemotherapy

o CAR T-cell (if not given in 2L)

» Polatuzumab vedotin + BR
~30-40% ¢ Selinexor

¢ Tafasitamab + lenalidomide

o Loncastuximab tesirine

» Best supportive care or XRT

v

Projected Cure . ]
(~20% of all 2L LBCL) Bispecific AB

v

Cure
(~5% of all 2L LBCL)

CART cells as a second-line therapy for large B-cell ymphoma: a paradigm shift?
Westin j. BLOOD 2022.



HODGKIN'S LYM

* Relapse/Refractory HL:—
Auto HCT —

SOC in patients achieving CR after salvage
chemotherapy.

Is it relevant also at the era of
BV and anti-PD|?



Autologous stem cell transplantation after anti-PD-1 therapy for multiply relapsed or
refractory Hodgkin lymphoma.
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Clinical Trial

study results

#. | Ranjana H Advani '

> Blood. 2021 Aug 12;138(6):427-438. doi: 10.1182/blood.2020009178.

Brentuximab vedotin in combination with nivolumab
| 1n relapsed or refractory Hodgkin lymphoma: 3-year
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Peripheral T-cell Lym

e Dismal outcomes compared to B-NHL...

e CHOP not enough:
|) Addition of Etoposide —

modestly improves PFS for patients under 60y,
without impact on OS

2) Consolidation with HSCT - ASCT

Clinical Trial > J Clin Oncol. 2012 Sep 1;30(25):3093-9. doi: 10.1200/JC0O.2011.40.2719.
Epub 2012 Jul 30.

Up-front autologous stem-cell transplantation in
peripheral T—cell lymphoma: NLG-T-01
I. Francesco d'Amore 1, Thomas Relander, Grete F Lauritzsen, Esa Jantunen, Hans Hagberg,

Harald Anderson, Harald Holte, Anders Osterborg, Mats Merup, Peter Brown,
ll Outi Kuittinen, Martin Erlanson, Bjgrn @stenstad, Unn-Merete Fagerli, Ole V Gadeberg,
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“| The ECHELON-2 Trial: 5-year results of a randomized, phase Il study
of brentuximab vedotin with chemotherapy for CD30-positive

peripheral T-cell lymphoma.
II.-\E”:J-—. [ f'\l.r".--.n.,-..n.‘ W T n IHHHHEH Ilﬂﬁ"‘- Al ) n-\..--lrl,-.-H- L1l

fanl PP S I |

# blood advances

‘ -

N at risk (events)

v
1 5 ;’-‘. ._"
" ."\

Role of stem cell transplant in CD30+ PTCL following frontline
brentuximab vedotin plus CHP or CHOP in ECHELON-2.
Savage KJ, Horwitz SM, Advani R, Christensen JH, Domingo-Domenech E, Rossi G,

Morschhauser F, Alpdogan O, Suh C, Tobinai K, Shustov A, Trneny M, Yuen S, Zinzani PL,

PFS by consolidative SCT after A+CHP in patients with CR at EOT: ALK-negative sALCL and non-sALCL
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20 1 N  Events (months) HR (95% CI)
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Peripheral T-cell Lym
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AUTO vs ALLO

Clinical Trial > Blood. 2021 May 13;137(19):2646-2656. doi: 10.1182/blood.2020008825.

A randomized phase 3 trial of autologous vs
allogeneic transplantation as part of first-line
therapy in poor-risk peripheral T-NHL

2 e

& . | Norbert Schmitz 1, Lorenz Truemper 2 Krimo Bouabdallah 3, Marita Ziepert 4

ok

100 p, CHOEPx4—>DHAP—> Allo Vs. Auto

3y EFS — Allo 43%, Auto 38%

3y OS — Allo 57% vs Auto 70%.

Strong GVL effect at ALLO -- counterbalanced by TRM ...




Newly diagnosed MCL

4 Symptomatic/high
tumor burden

Older patient Younger patient
(=60 y) with (<65 y) without
comorbidities comorbidities

!

Nonintensive Intensive
chemo- chemo-
immunotherapy immunothera
* BR » Nordic regimen
* R-CHOP +/- * R-CHOP/R-DHAP
bortezomib + ASCT Table 1 Comparison of Intensive Treatment
‘“‘R'C”r D MYperCyADY Strategies for Newly Diagnosed MCL
\/ Trial N (v) EFS 0s
Treatment
response GELA™ 60 57 65% 75%
l R-CHOP+ASCT™ 249 55 40% NR
R-CHOP/R-DHAP+ 248 56 65% NR
Maintenance rituximab ASCT™
Nordic'™" 160 56 60% 74%
| R-hyperCVAD/R-MA™8 97 61 48% 68%
CALGB 59909 78 57 56% 64%




= MCL patients

= previously untreated

= stage II-IV

= younger than 66 years

= suitable for HA and ASCT ASCT [ 2 yrs I-maintenance [ Observation
0G 0-2
Arm | (experimental)
= Primary outcome: FFS ' ’
2 yrs I-maintenance || Observation

TRIANGLE: Trial Design

Arm A (control)

R-CHOP/

R-DHAP x3 [ LASCT

— Observation

(experimental)

ArmA + |

! 290 269 257 229 180 133 100 68 34 16 -+ 3 !

Figure 1A: FFS (primary outcome) and B: OS according to randomized trial arm A (R-CHOP/R-DHAP followed by ASCT), A+l
(ibrutinib-R-CHOP/R-DHAP followed by ASCT and ibrutinib maintenance) and | (ibrutinib-R-CHOP/R-DHAP followed by

ibrutinib maintenance)
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Primary CNS Lymphoma
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Clinical Trial > J Clin Oncol. 2019 Apr 1;37(10):823-833. doi: 10.1200/JCO.18.00306.
Epub 2019 Feb 20.

Radiotherapy or Autologous Stem-Cell
Transplantation for Primary CNS Lymphoma in
Patients 60 Years of Age and Younger: Results of the
Intergroup ANOCEF-GOELAMS Randomized Phase 1II

PRECIS Study

Clinical Trial > J Clin Oncol. 2022 Nov 10;40(32):3692-3698. doi: 10.1200/JC0.22.00491.
Epub 2022 Jul 14.

Radiotherapy or Autologous Stem-Cell
Transplantation for Primary CNS Lymphoma in
Patients Age 60 Years and Younger: Long-Term

Results of the Randomized Phase II PRECIS Study
B—

_8y OS —similar - ASCT 69% and WBRT 65%
Balance (52% v 10%, P < 0.001)
Neurocognition (64% v 13%, P < .001)
Significantly deteriorated after WBRT
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CAR T-cell Therapy for Central Nervous System Lymphoma
Houillier C, Choquet S.

Curr Oncol Rep. 2024 Nov;26(11):1521-1529. doi: 10.1007/5s11912-024-01609-3.
Oct 28.

Table 1 CAR T-cells in CNS lymphomas, review of the litterature: main characteristics before CAR T-cells

Mame of 1st author Type of study N POCMNSL (N) ws.
SCMNSL (M)

N of previous lines: Previous Age before CAR
median (range) ASCT T-cells: median
(%) (range)

Siddigi [15]
Ahmed [14]
Frigault [13]
Frigault [17]
Alcantara [16]
Choguet [ 18]
Karschnia [19]

MNayak [20]

Yu [21]

Epperla [22]

Ayuk [23]
Saidy [24]

Alsouqi [25]
Cook [26]
Cook [26]
Elgohary [27]

Retrospective
Retrospective
Retrospective
Prospective

Retrospective
Retrospective
Retrospective

Prospective

Retrospective

Retrospective

Retrospective

Retrospective

Retrospective
Metaanalysis
Metaanalysis

Metaanalysis

PCMNSL
SCMNSL
SCMNSL
PCMNSL
PCMSL
PCMNSL
PCNSL (18)
SCNSL (27)
PCNSL (13)
SCMNSL (4)
Swystemic + VRL (1)
PCNSL (12)
SCNSL (1)
SCMNSL

SCNSL
SCNSL (78)
PCNSL (10)
SCNSL
PCNSL
SCNSL
PCNSL (29)
SCNCL (88)
UK (24)

UK
4 (2—4)
5 (3—6)
4 (2-9)
3 (2-5)
3 (2-6)
3 (1—10)

3(1=7)

2 (1-5)

3 (1-5)

UK

6©3%: =3 prior lines

3 (1-8)
3.75 (3-5)
4 (3-7)
UK (1-15)

49 (42-53)
S0 (39-72)
50 (17—79)
63 (34—81)
67 (48-75)
68 (34-76)
32 (UK-UK)

62 (33-81)

56 (29-70)

56 (18—82)

58 (33-78%)
63 (31-81)

62 (52—71)
56 (44.5—67)
50 (38—58)
UK (17-85)
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