Universitair
Ziekenhuis
Brussel

Y VRIJE
UNIVERSITEIT
BRUSSEL

Stem Cell Transplantation:
Indications and Donor selection

Ann De Becker

12/03/2022



Helpful tool during this presentation

Bone Marrow Transplantation (2019) 54:1525-1552 EEMT
hittpe//dod.org/10.1038/¢41409-019-0516-2 e v

FEATURE e

Indications for haematopoietic stem cell transplantation for
haematological diseases, solid tumours and immune disorders:
current practice in Europe, 2019

Rafael F. Duarte’ - Myriam Labopin? - Peter Bader® - Grzegorz W. Basak® - Chiara Bonini® - Christian Chabannon 5 -
Selim Corbacioglu” - Peter Dreger® - Carlo Dufour® - Andrew R. Gennery'? - Jiirgen Kuball'' - Arjan C. Lankester'? -
Francesco Lanza'® - Silvia Montoto' - Arnon Magler'® - Régis Peffault de Latour'® - John A. Snowden'” -

Jan Styczynski'™® - Ibrahim Yakoub-Agha'® - Nicolaus Kréger’® - Mohamad Mohty?' - for the European Society for
Blood and Marrow Transplantation (EBMT)



Stem Cell Transplantation
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Autologous SCT in Europe in 2019

AID, 2.2%

NMD, 0.1%
Other ST, 1.5%
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minal tum 29
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Soft tissue/Ewing, 1% ALL/CLL, 0.3%
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Allogeneic stem cell transplantation

Conditioning Survivorship

Disease (status)




Cases

27 years old
AML NPM1wt flt3 ITD'ow

CR1




Indications for stem cell transplantation
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EBMT Indications for SCT

* Indication according to:
* Disease
* Disease status
* Donor type

* Not in the list but also important:
* Co-morbidities
* Patient age



EBMT Indications for SCT: categories

Standard of care (S) Hard data from trials

Clinical option (CO) Small patient cohorts show efficacy,
confirmatory randomised trials
lacking

Developmental (D) Limited experience, additional
research needed, best in clinical trial

Generally not
recommended (GNR)




Cases: should we offer allo transplant?

Disease Disease status MSD MUD MMAD Auto
Allo Allo Allo

Leukaemias

2 7 yea rs o | d AML CRI (favourable risk and MRD—)* GNR/I| GNR/II GNR/I con
CR1 (favourable risk and MRD-f)* CO/M CO/M CO/M GNR/II
AML NPM1wt ﬂt 3 |TD|0W ml (inlerrnedi‘ale .risk}“ S/ con con con_l
CR1 (adverse risk)* S/ S/ S/ GNR/T
C R 1 CR2 S/ S/ S/ com
APL molecular CR2 S/ co/m GNR/II S
Relapse or refractory co/m co/m CoO/m GNRJ/IIT
ALL Ph (—), CR1 (standard risk and GNR/TI| GNR/II GNR/II CO/MI
MRD - )*
Ph (—). CR1 (standard risk and co/m co/m com GNR/I
MRD+)*
Ph (~), CR1 (high risk)* S/ S/ com GNR/III
Ph (+), CR1 (MRD-) S/ S/ com CO/MI
Ph (+), CR1 (MRD+) S/ S/ S/ GNR/I
CR2 S/m S/m S/ GNR/I
Relapse or refractory COom COom com GNR/IT

2 HLA id siblings:
1 brother
1 sister
1 haplo id brother
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Cases: should we offer allo transplant?

Disease Disease status MSD MUD MMAD Auto
Allo Allo Allo
64 ye a rs o I d Myelofibrosis Primary or secondary with an s S/ S/ GNR/II
mtermediate or high DIPSS score
M DS- E Bz IMDS RA, RCMD, RAEB I and I S S/ S/ GMNRJ/II I
sAML in CR1 or CR2 S0 o S/ COvIL
More advanced stages s s sm GNR/N

1 sibling - unfit
MUD available
2 children
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Cases: should we offer allo transplant

Discase Disease status MSD MUD MMAD Auto
Allo Allo Allo

Lymphoid malignancies

53 years o Id DLBCL CRI (Intermediate/high IPI at dx) GNR/II GNR/III GNR/II con
Chemosensitive relapse, 2CR2 com com D/ N
Re | a pse d m a nt | e Ce I I Chemose.nsitive relapse after auto- S/ S/ COo/Mm1 GNR/IIL
HSCT failure
Refractory disease com com COo/m1 com
|y m p h O m a Primary CNS lymphoma GNR/II GNR/III GNR/IIL N
H FL CR1, untransformed GNR/IIT GNR/II GNR/IIT GNR/IT
P rl O r a u to I Og O u S S CT CR1, transformed to high-grade GNR/MI GNR/III GNR/IIL Co/mi
lymphoma
Chemosensitive relapse, 2CR2 CO/I CO/ GNR/IIT S/AI
2CR2 after auto-HSCT failure S/ S/ D/t GNR/III
Refractory com com Co/m1 GNR/IIL
MCL CR1 GNR/II GNR/II GNR/IIL Sn

i -HSCT CO/IIL CO/IIL D/IIL S/IL
R/PR > 1, after prior auto-HSCT S/ S/ Cco/mI GNR/IL
eIractory TOM CONT DI CRRT

1 sibling — no match
1 sibling haplo
no MUD available
1 child (son)
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Allogeneic SCT in Europe 2019
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Donor choice: definition of donor types

 HLA-identical donor: 10/10

* Sibling

e Matched unrelated donor
e Mic *ched donor

e Cord bloo
* 24/6

HLA
MHC Complex

HLA-A . _
- 21.32p
‘7— 21.31p
JL

U 21.2p

HLA-C = centromere
\ I

HLA-B "~

> q

HLA-DR arm
\A
/V

HLA-DQ

HLA-DP A~

human chromosome 6
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Chances of obtaining a matched donor

* HLA-identical sibling donor: 30%
e Matched unrelated donor:

10/10 9/10 8/8* >7/8%
European 50% 20-30%
African 18% 71%
Middle-East/ 46% 90%
North-Africa
Asian 27-42% | 76-88%
Hispanic 34% 80%

*8/8: HLA A/B/C/DR



Donor characteristics and outcome

* Non genetic factors:
* Age
* Sex
* Parity
CMV serostatus
Presence of donor specific antibodies in the host
Donor availability
Stem cell dose
Germline predisposition

e Other HLA factors:
* DPB1

* Non HLA genetic factors:
* KIR
* ABO type
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Donor selection: HLA disparity and NRM
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Donor selection: female to male
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Figure 2. Cumulative incidence of chronic GVHD by donor sex/parity.
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Donor selection: CMV serostatus

CMV seronegative patients undergoing SCT with a CMV seropositive or seronegative donor
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p= 0,06 p= <0,0001
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Donor selection: CMV serostatus
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Donor selection: ABO mismatch
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Donor selection

Table 2. Univariate analyses of recipient and donor factors on OS and NRM and relapse

N Survival at 5 years (%) P-value N NRM at 1 year (%) P-value N Relapse at 5 years (%)  P-value
(95% Cl) (95% Cl) (95% Ci)
Overall 1271 40.6 (38-44) - 1236 26.5 (24-29) - 1236 42.1 (39-45)
HLA-match status
10/10 933 43,1 (40-47) 9205 20.3 (27-23) 9205 42.1 (39-46)
1 mismatch 254 35.6 (30-42) 0.001 247 26.1 (21-32) 0.007 247 41.5 (36-48) 0.96
>1 mismatch 84 28.4 (20-40) 84 33.4 (24-45) 84 44,1 (34-57)
Donor age (years)
<30 388 45.3 (40-51) 0.01 376 19.2 (16-27) 0.075 376 39.5 (35-45) 0.18
>30 869 38.6 (35-42) 846 27.9 (24-32) 846 43.6 (40-47)
Recipient age (years)
<20 248 45.7 (39-52) 248 21.1 (17-27) 248 40.2 (34-47)
20-39 370 44.9 (40-50) 0.005 370 20.9 (17-26) 0.41 370 44,0 (39-50) 0.07
40-59 524 38.5 (34-43) 524 22.5 (19-27) 524 43.6 (39-48)
>60 129 23.5 (16-33) 129 29.2 (22-39) 129 34.5 (26-45)
Recipient/donor CMV
Matched 883 44.1 (41-48) < 0.001 861 19.1 (17-22) <0.001 861 42.5 (39-46) 0.61
Mismatched 345 32.2 (28-38) 332 30.4 (26-36) 332 419 (37-48)
Donor sex
Male 1022 41.1 (38-45) 0.26 989 20.9 (19-24) 0.011 989 42,0 (39-45) 0.91
Female 249 38.3 (32-45) 247 28.2 (23-35) 247 42.3 (36-49)
Recipient/donor sex
Other combination 1138 41.3 (38-44) 0.1 1103 21.4 (19-24) 0.018 1103 42.1 (39-45) 0.94
Male/female 133 34.8 (27-44) 133 304 (23-39) 133 42.2 (24-52)
Stem cell source
BM 580 38.9 (35-43) 0.078 561 25.0 (22-29) 0.027 561 45.2 (41-50) 0.024
PBSC 682 42.2 (38-47) 666 20.4 (18-24) 666 38.7 (35-43)
R/D ABO matching
Match 557 40.9 (37-46) 537 20.0 (17-23) 537 42,0 (38-47)
Minor mismatch 310 46.5 (41-53) 0.011 303 20.5 (16-26) 0.040 303 39.8 (34-46) 0.69
Major mismatch 283 33.9 (29-40) 277 29.1 (24-35) 277 42.1 (36-49)
Bidirectional 78 36.8 (27-50) 76 22.8 (15-35) 76 46.4 (36-60) 22



Donor selection

Table 3. Multivariate analysis of survival and NRM

Overall survival Non-relapse mortality
N RR (95% Cl) P-value N RR (95% Cl) P-value

HLA match

10/10 match 878 1.00 871 1.00

1 mismatch 239 1.21 (1.1-1.5) 0.042 239 1.24 (0.9-1.6) 0.14

>1 mismatch 77 1.43 (1.1-1.9) 0.016 83 1.59 (1.1-2.4) 0.028
Recipient/donor CMV

Match 863 1.00 861 1.00

Mismatch 331 1.40 (1.2-1.6) < 0.001 332 1.63 (1.3-2.1) < 0.001
Recipient age (years)

<20 221 1.00

20-39 351 1.07 (0.8-1.4) 0.57

40-59 497 1.26 (1.0-1.6) 0.047

>60 125 1.71 (1.3-2.3) 0.001
Previous autos

0 1014 1.00

>0 180 1.42 (1.2-1.8) 0.001
Donor age, years

<30 372 1.00

>30 822 1.17 (0.98-1.4) 0.078
Era

1996-1999 142 1.00 143 1.00

2000-2003 421 0.84 (0.7-1.1) 0.18 418 0.57 (0.4-0.8) 0.002

2004-2007 345 0.76 (0.6-1.0) 0.049 343 0.54 (0.4-0.9) 0.002

2008-2011 286 0.77 (0.6-1.1) 0.078 289 0.60 (0.3-0.7) 0.001
Disease risk—EBMT

Good 557 1.00

Intermediate 444 1.37 (1.2-1.6) < 0.001

Poor 193 1.33(1.1-1.7) 0.013

Recipient/donor sex
Other combination 1061 1.00
Male/female 132 1.38 (0.99-1.9) 0.063



Donor selection score?

* CIBMTR analysis of 10462 8/8 MUD transplants to
identify a Donor Selection Score:

* 1999-2011: 5952
* 2012-2014: 4510

* Donor characteristics implemented:

Age Sex

HLA DBP1 HLA DBQ1
CMV ABO
Parity Ethnicity




Donor selection score?

o Re S u |t S f i Decrease in 2 year survival associated with increased donor age

0.00

e 3dono yutcome
 HLA
e Oldq

s CM

-0.05

e Results s¢

* Only ag e

Change in 2 year survival compared to 18 y.o. donor
-0.15 0.10
]

-0.20

T T T T T
20 30 40 50 60

Donor age

25



Allogeneic HCT

Donor selection: EBMT activity 2019

10,000 -
= HLA identical sibling (excl.CB)

9000 -
= Haploidentical (excl.CB)

8000
—— Unrelated (excl.CB)

7000 -
Cord blood HCT
6000 -
5000 -
4000

3000 -

2000 -

1000 -

Year

Passweg JR et al, BMT 2021
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Donor selection: haplo

* EBMT-ALWP analyzed transplantation outcome by
Disease Risk and Donor Type over Time

* >100000 allogeneic stem cell transplants included

* 2000-2015:
* 2000-2005: 25%
* 2006-2010: 33%
* 2011-2015:42%

* Reference: low risk disease transplanted in 2011-
2015

* Cord blood transplants were excluded



Donor Type
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Haplo donors: do the same rules apply?

 Single center analysis
* 208 haplo transplants

* Donor variables analyzed:
* Age
* Sex
e Relationship
* CMV status
* ABO compatibility
* HLA disparity
* KIR mismatch
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Haplo donors: do the same rules apply?
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Haplo donors: donor selection score

Table 4
Proposed Scoring System for Donor Selection

DonorVariable oS

DFS Relapse
B Score B Score B Score

Relation Child -112 3 -1.23 3 -1.31 3.25

Sibling -.81 2 -84 2 -98 25
CMV serostatus D CMV+ or R CMV- -93 25 -91 25 -71 1.75
HLA x/10 mismatch (GVH) >4 mismatch -.05 0 -.51 15 -1.23 3
HLA-DR (GVH) Mismatch GVH -1.00 2.5 -.58 1.5 .06 0
HLA-DP Nonpermissive mismatch -63 Lo -.82 2 -133 3:25
KIR R-L Mismatch -47 1 -.56 1.5 -.89 225
KIR Haplotype B/x with 2DS2 -92 25 -.87 2 -84 2

AJA -.08 0 -.08 0 -.45 1

B, regression coefficient (e® = HR), indicates the relative risk of each donor variable on a certain outcome. For each variable a score (approximately 2.5 x [-B])
is determined and indicates proportional protective effect between various donor variables. To pick the best donor to optimize survival or relapse reduction,

respectively, add up points and choose donor with highest score.

Solomon R et al, BBMT 2018
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Which unrelated donor to choose?

Table 5. Comparison of practical considerations between matched unrelated donor (MUD), double umbilical cord blood (DUCB) units and T-replete
haploidentical donor using post-transplant CY (Haplo-post-HCT-CY) as graft sources

Matched unrelated donor

bucs

Haplo-post-HCT-CY

race

acquisition significant

initiation to
transplant cases

malignancy

Use in donors

Donor availability Limited for ethnic minorities and mixed

Expense Significant built-in cost of graft

Time from search Initiation of search to transplant can
take up to 6 months or beyond in some

DLI for relapse of Usually available but may be delayed
depending on donor availability

Use of 10 of 10 or 12 of 12 matched
sensitized to HLA donor feasible even in highly sensitized

antigens patients
Immune Depends upon degree of match and
reconstitution conditioning regimen

Greater availability for ethnic
minorities but limited for large/
obese recipients

Greater graft acquisition cost than
matched unrelated donor in most
cases

More rapid progression from search
initiation to transplant

Not available-major limitation in
relapsing patients

Grafts usually have multiple HLA
mismatches

with recipient, so use usually not
possible in

HLA-sensitized recipients

Slowest immune reconstitution of
three options in adults

Almost universal donor availability with greater
than two donors available for average recipient

Costs significantly lower-limited to collection of
graft by marrow harvest or leukapheresis

Most rapid progress from search initiation to
transplant-most control over access to donor

Available-concerns for severe GVHD but safety
increasingly being demonstrated

Use not recommended in recipients sensitized
to mismatched antigens. Desensitization may
be feasible

Rapid immune reconstitution-at least
equivalent to matched unrelated donor and
may be more rapid

BBMT 2014; 20: 999-1008
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Donor hierarchy

EBMT 2019 handbook Chapter 12



Donor hierarchy

Choice Related Unrelated Cord blood
1st Sibling 10/10 10/10
2nd Haplo 5-6/6

TNC > 3x10’
3rd 9/10 Double cord 4/6
4th 9/10

J Cornelissen COSTEM 2017 & EBMT 2018
34



Donor selection in practice

* Related donor: transplant center

* Unrelated donor registries:
 Marrow Donor Program Belgium (MDP-B)
* World Marrow Donor Association (WMDA)

* Quality assurance:
* MDP-B —JACIE-WMDA
* SAE reporting

e Standards for donor suitability evaluation:

e Primum non nocere!

35



Donor suitability

e Donor risk:
* Minimise any avoidable risk

Stem cell collection requires treatment of a healthy
individual:

e G-CSF and apheresis if peripheral blood stem cell collection

* General anesthesia if bone marrow stem cell collection
Screen for medical conditions that increase donor risk
Related donor:

* Donor advocate!
e Evaluation by team independent of transplant team

Donor follow-up: MDP-B, JACIE, EBMT, WMDA



Donor suitability

* Recipient risk:

* alloSCT is often only possibility for cure/long term
remission

* Informed risk-benefit judgement

* Screen donor for transmissible agents:

* Infectious:
* viral: HIV, hepatitis, HTLV
e prion diseases
e Auto-reactive lymphocytes:
* Systemic lupus erythematosus
e Multiple sclerosis
* Inflammatory bowel disease
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Back to the cases

27 years old
AML flt3 ITD, CR1

2 HLA id siblings:
1 brother
1 sister
1 haplo id brother




Conclusion

* Main indication for autoSCT is myeloma 1st line
* Main indication for alloSCT is acute leukemia

* Indication for transplant depends on:
e Disease characteristics
* Donor type available
e Patient characteristics

* Donor choice main factors:
 HLA matching
e CMV mismatch
* Donor age
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