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The 2016 European Society for Blood and Marrow Transplan  tation

Transplant Activity Survey

Trend in the absolute numbers of SCT in Europe 1990-20 16
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Which factors do you consider during the
alternative donor search process?

* Strategy In alternative donor selection:
— Timing
— Donor Availability
— Stem Cell Source
— Type of Donor & HLA matching
— Clinical factors

Transplant Centre

Policy




The 2017 European Society for Blood and Marrow Transplan  tation

Transplant Activity Survey

Disease indications for hematopoietic stem cell tra nsplantation
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Timing of HLA Typing in Acute Leukem

Risk-adapted, MRD-directed therapy for young adults

with newly diagnosed acute leukemia

!

HLA typing at diagnosis : patients of 18 - 70 years
Aim: selection of best donor




HSCT: Team-work and operative sinergy

Family involvement for HLA typing at diagnosis of A ML: both parents and siblings
v' Haplotype segregation

v Knowledge of family composition

v Clinical evaluation before HLA typing of parents an d siblings

v' Offsprings



Donor’s Availability

HLA Typing for Unrelated Donor Search

DP XDR B  C A
i o A A

Which donor do you search? 10/10 or 8/8 HLA matched?



Donor’s Availability

Table 2. Overall probabilities of identifying a 7/8, 8/8, 9/10 and 10/10 matched unrelated donor.
Match Match Match Match

=1/8 9/10 10/10 9-10/10
European (NL) 6% 62
European (UK) 2% 63
European (A) B0% 64
European (D) AIHR 61% 17
European (CH) { 24% \\ { 58% \ 7
European (NL) 31% 48% 46
European (IT) \ 39% \43% / 65
European (HR) 30% 65% 66
European (USA) 75% 97% NS NS 18
African (USA) 18% 1% 18
ME/NA (USA)" 46% 90% 18
Asian (USA) 27-42% 76-88% 18
Hispanic (USA)* 34% 80% 18

“NL: the Netherlands; UK: United Kingdom; A: Ausiria; [): Germany,; CH: Switzerland; HR: Croatia; USA: United States of America; *ME: Middle Eastern; NA: North African; ©
Chinese, Korean, South Asian, Japanese, Southeast Asian, Vietnamese; “Hispanic: South/Central American; *<3/ 10 in 13% patients, ‘exceptionally 8/ 10 maiched donors.

Tiercy et al, Haemato



Donor’s Availability

Table 2. Adult-Donor Availability in 2010, According to Broad Racial and Ethnic Category.

Confirmatory Typing ~ Typing Not Workup Available

Racial and Ethnic Category* Availablef Discrepant; Available Overall
percentage of donors

White 62 93 83 2]

Black 36 9 69 23

Asian or Pacific Islander 42 97 73 29

Hispanic 44 9 63 29

Native American 45 98 63 28

Gragert e
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Table 3.

characteristics influencing donor attrition

Multivariate logistic regression analysis of donor

Donor characteristic Odds ratio for 95% P-value
donor Confidence
cancellation interval
Age
18-30° 1.00 — e
31-45 1.01 0.87-1.17 0.95
46-60 0.89 0.70-1.13 0.33
Sex
Male® 1.00 — —
CEemale 1220 1.07-1.38 0.003]
Ethnicity
White N 1.00 — -
European?
African 2.39 1.35-4.2 0.003
African Caribbean 1.50 0.97-2.32 0.07
Asian 2.64 1.94-3.60 < 0.001
Eastern European 0.78 0.24-2.51 0.68
Hispanic 0.96 0.10-9.28 0.97
Jewish 1.20 0.79-1.82 0.39
Mediterranean 2.55 1.50-4.34 0.001
Middle Eastern 2.20 0.70-6.89 0.18
Mixed race 1.47 0.81-2.67 0.20
Oriental 1.30 0.21-7.87 0.80
Other 2.20 1.04-4.66 0.04
Blood donor
No*® 1.00 — —
Yes 0.68 0.60-0.78 < 0.001
Duration on register
Less than 1-5 1.00 — .
years®
6—10 years 1.53 1.32-1.78 < 0.001
11-15 years 1.47 1.18-1.79 < 0.001
16 years + 1.29 1.02-1.64 0.038

“Reference category.

11

Lown et :
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Policy to face the Donor work up cancellation
* Back up donor: request of at least 2 confirmatory HL
typing for unrelated donor

* Considering Alternative Source at the start up of the
search process: CB — Haplo for unrelated and

matched related donor

* Autologous stem cell back up



Stem Cell Sources

Bone Marrow
HSC = 0.01% out of Bone Marrow cells

Peripheral Blood Stem Cells
HSC = 0.05 — 0.04% out of nucleated cells

Cord Blood
HSC = 0.1 — 1% out of nucleated cells




CELL DOSE

ACCORDING TO STEM CELL SOURCE

Med CD34+ Content Med CD3+ Content Target Cell Dose

BONE MARROW 2-3 x 10%/kg*

25 x 105/kg TNC> 2 x 108/kg

PERIPHERAL BLOOD 8 x 105/kg 250 x 105/kg CD34+= 4-8 x 105/kg

UMBILICAL CORD 2 x 105/kg 25 x 10°/kg TNC> 3 x 107/kg
BLOOD

*=recipient body weight



STEM CELL SOURCE

Matched Unrelated Donor
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Peripheral-BElood Stem Cells versus Bone Marrow

MM.D., Brent R. Logan, Ph.D.,

from Unrelated Donors
Stephanie ]. Lee, M.D., M.P.H., Edmurnd K. Waller, M.D_, Ph.D.,
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STEM CELL SOURCE

Unrelated Cord Blood Unit




| o)

A .

A
eurocord

Cord Blood source: summary

How? When?

In the absence of well HLA matched unrt

=  Minimum TNC 3 x 107/kg : increasing the dose
did not lower NRM (except for 4 mismatching

HLA) * Minor ethnicity

= Allele-level HLA matching lowers NRM risks *  Urgent situations: delayed time to identif
(Eapen, Blood 2014; Eapen Lancet & Haematol. 2016) |

» Lowest risks after 8/8 allele-matched
transplants

» Risks were lower after 6-7/8 HLA-matched

compared to 3-5/8 HLA-matched
transplants * Low body weight & Patient's CMV nega

unrelated adult donor graft

* Anti-leukemic effect (Milano, NEJM 2016)

» Warning for Cw + DRB1 mismatching
association * Specific diseases and center preference

» Worst outcome for single A, Cw,
DRB1versus B mismatching * Look at CB for emergency plan



STEM CELL SOURCE

In Haploidentical Setting




It depends on Haplo-platform for GVHD prophyla

* T-cell repleted ATG based: BM G-CSF primed (Huang et al
2006, Di Bartolomeo et al 2013)

* T-cell repleted PT-CY based: BM (Lunzyk et al 2006) or PB.
In advanced disease (Bashey et al 2017)

* T-cell depletion/alfa-beta depletion : PBSC (Aversa et al 20(
Bertaina et al 2014)

Transplant Centre
Expertise




How to choose the Stem Cell Source?

* Risk of Infection: PBSC
* Risk of Relapse (GVL effect): PBSC or CB (?)

* Risk of Failure: PBSC & DSA In mm HSCT

* Increased Risk of GVHD: BM Donor Safety and Availabilit

Transplant Center Policy

* Non malignant disease: BM
* Ethnic Minority or Caucasian Patient’s with New Allel e Identification :
* Reduced Conditioning Regimen: PBSC

* CMV negative or low body weight: CB



TYPE of DONOR

Matched and Mismatched Unrelated Dono
VS

Haploidentical donor
VS

Cord Blood




High Resolution Donor/Recipient HLA Matching Level in Unrelated Hematopoietic Stem Cell Transplantation and Impact on the
Transplant Outcome: The Italian Experience on Behalf of GITMO, IBMDR and AIBT

GITMO
N=1789

Promotore: GITMO
Principal Investigator Nazionale: Dott.ssa Alessandra Picardi
Centro Coordinatore: Universita di Roma Tor Vergata (RM04)
Collaborazione: Registro Nazionale Italiano Donatori di Midollo Osseo (IBMDR),
I’Associazione Italiana di Immunogenetica e Biologia dei Trapianti (AIBT)

Tipologia di Studio: Osservazionale, Retrospettivo, Multicentrico




OS and TRM according to HLA matching

10 3-y OS = 52% HLA matching
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GRFS and aGVHD according to HLA matching
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Acute and chronic GVHD according to pair’s origin

Grade 2-4 aGVHD

Donor and patient Italian onigin

— N0
— Yigg

1.0 ~

=
na ]
|

=
(]
|

Curmiuiative [neidence of grade 2-4 aGvHD

04 =
e t
02 -
p <0.001
00 -
| | | |
L] all 100 150
Time from HSCT {days)
Mumber at nisk
Ma 1476 1006 g0 TG7
Yes 2049 220 193 181

I'_'l

Cumlative [fc

10 -

08

The Italian origin of the pairs is prbably associated to the matchi
of extended MCH haplotypes

cGVHD

Donor and patient [talian

04 =
02 -
p=0.01
b -
| | ] 1 |
i 1 2 i ] 4
Time from HSCT ()
Mumber al risk
Mo 1482 506 335 207 113
Yes 307 112 Ta &0 32



"SIOUOP Palp]eul
yim synsad sajpwiosdde mou pue pandde Af3utseaiour st Jouop jo adA) 1a)1e] 8y ] "SI0U0p
Eanuapr-ofdey pue Syeas g0 ‘AN 01/6 S9PNPUT SI0UDP aANBUIAIE JO aJtowuadal i uaip
DIQE[IBAR 10U ST AN OT/0T 40 I UR J1 °THD Ul TAY ¥su-aood s siusned ur padiagaad
T30 [[115 ABW SATLA OL/01 PUE SN YIM 1JSHO[E JEY3 1590815 SI|NSa. a5al] A[PALII[0)
* IJSHOE (N YItm pateduiod Se sI0U0P SATIRULISNE 10] I8ysn] Apuedgrusis sem N
Naragp Apueagruss Aeonsnels Suaqiou [JSHoE ofdey pue ‘dim 0T/0T ‘TEN Surmofog
50 yim adA1 1ouop joedury e peuLiyued SISATRUER S[qRLIBATM "LISHOTE QYN Sutmorog

o] = SISASIEad g 1B mﬁ.mhm 1O PuE LOSHOE Dﬁmmﬂ I31JE 99f & 6T PUE 04 5 97 1B PRIBEWIMSa

‘Bunjoe) are Ayoseiay &

sem pue ad&) Jouop uo papuadap (WEN) LmeErow asdeEauoN (100" = 4) Ajeandadsas EH@ o} az.._ﬁaﬂc“.ﬁﬁ
: _ -~ ; Slaquinu Jusisyns jng
(%€ = ¥F) SWEIS g0 PUB (%T + 6F) LOSHOME AN 01/6 10 Jamof AQueagusis sem ‘Janamoy ‘oidey Ajjenedse pue

‘90 *(%F + LS) LOSHOMER ofdey pue (%[ + £S) (INW 0T/0T WOl J3JJTP JOU PIP YIIYM %1 + £S
PAIBUINSS UR SEM IISHOME QU Surmoro] sieak 7 18 (SQ) [BAIAINS [[RI3AQ "paiedurod

alam (E6T = U) sI0Uuop _“E...._mﬂu _muﬂﬂmﬂﬂugnmﬁ I0 (EEE =u) wﬂmnm (gD01) Poorq pIod TeaT[IguIT

‘syeib gon ‘anin 01/6
aie SIOUCP BAJBWSYY «

(65 = U ‘SOA) SIOUOP PAB[AIUN PAYIIBUI OT/6 10 (6561 = U) OT/0T Surpnyau ‘siouop L
i 01/01 40 QYN @pnjoul

aATIPUIAE 10 ([TSE = U YY) J0Uop pajefal paypieur Sursn [DSHOTE ue Sutaadal 140 e o} Bul
up TNV §st-10od yim siuaned impe cpSg jo @101y adA) ouop Aq (D) uorsstua alajduiod Emﬂu_ 140 nm_”wﬂ__i

18I UT TN Y Ysu-Jo0od (pm [JSHO[E jo siuaidmal ur auronno Aprs o] o 1as 3 ;M "paleqap ysu-100d yum sjuened
S[ 3003 [[83 WA)s I0 JOU0p paliajald a1l B[geIRAE SIOUOP SAIEUIINE SUISEAIIUT I 10} 10u0p pauageid oy
(DY) Enuayna] pro@Aur anoe ysti-rood ymm siusnied Ut unissTuIas aEPIOSI0 01 301010
JO JUaUNBaI] a1 SUTRUaI (1JSHOIE) uonewred suen a0 wais snatodoieway arauadofy

sujod Aay

m_ﬁm_a______.._ |9ON |, ‘asielg Jaipiq ,, ‘UNIOA BSIN 'NAA 1adaq] g, 9100 plesn) m_vn.:mmm:m_ Bsijeuuy m_an_.__aonm._ Leu A ,SInfsIap ualinp

9D Ul TNV Ystr-1ood ur
uonejuerdsuea) [[20 wels dnarodoleway JIOUISO[[e I0J SIOUOP SANRUIN[Y

SadueApe POO[q i 31018V ¥VIND3IY




100

Cumulative percentage

MRD

MUD 10§10
MUD Sf10
uce

Haplo

73 1

a4

23 1

RESULTS

NRM by donor type
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CLINICAL FACTORS

v'Donor’s Age and Gender
v CMV

v ABO



Donor age and donor/recipient HLA predict outcome a  fter
hematopoietic cell transplantation from Unrelated D onor

CIBMTR Registry: training cohort 1988-2006 (n=6349); validation cohort 2007-2011 (n=4690)

A (N=2260; 34%)
- = = =B (n=3651; 31%)
- — —C (n=438; 27%)

o
h,..-

—— e
—_— e —
‘——l———

8-years risk adjusted overall survival
probability according to age of donor

A: 18-32y 34%
B: 33-50y 31%
C:>50y 27%

Kollman C & [
(



Donor age and donor/recipient HLA predict outcome a  fter
hematopoietic cell transplantation from Unrelated D onor

CIBMTR Registry: training cohort 1988-2006 (n=6349); validation cohort 2007-2011 (n=4690)

Donor age, years: <32 vs 33-50 vs >50

Donor sex : male vs female nulllparous vs female > 1 parity

Grade 2 to 4 acute GVHD _

Donor age, years: <32 vs 33-50 vs >50

HLA match: 8/8 vs 7/8 vs 6/8

) o ) Kollman C & E:
Adjusted multivariate analysis C




Development of an Unrelated Donor Selection Score Predictiv
of Survival after HCT: Donor Age Matters Most

Decrease in 2 year survival associated with incre

Key Points

0.00

Younger age 1s the only donor characteristic consistently associated with
survival after HLA-matched unrelated hemopoietic cell transplant

-0.05

Research Highlights

Younger age 1s associated with better survival after HLA-matched unrelated
hemopoietic cell transplant

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

L
_ . : : ? ]
Other donor characteristics tested were not consistently associated with
survival
. . . =)
In the HLA-matched setting the youngest donor should be prioritized o -
' | | 1 |
20 30 40 50
Dunor age

Shaw



Male or Female?

* Previous pregnancy = alloimmunization risk
* Development of Ab anti-Rh and anti HLA
* Female Donor/ Male Recipient = worst recognized pair

* Y encodes minor HLA — Ag at high polymorphism, recognized by spe
T cells of female donor

4

Increased risk

of GVHD

* Deferrals for inadequate access venous
* Cancellation for pregnancy
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Table 2. Impact of Using a Cytomegalovirus (CMV)-Seropositive
Donor for Survival, Transplant-Related Mortality, Nonrelapse
Mortality, and Relapse in CMV-Seronegative and CMV-
Seropositive Patients Receiving Sibling or Unrelated Donor
Transplants Adjusted for Covariates

Sibling Donor Unrelated Donor

Impact HR 95% Cl PValue HR 95% Cl| P Value

CMV-seronegative patients

QOverall 1.07 1.00-1.14 .06 1.13 1.06-1.21 <.0001
survival
Relapse-free 1.05 .99-1.12 10 1.10 1.03-1.19 .003
survival
Nonrelapse 0.97 .87-1.09 65 1.13 1.04-1.24 .005
mortality
Relapse 1.07 .98-1.16 A2 1.06 .96-1.16 .14
incidence

CMV-seropositive patients

Overall 099 .94-105 84 096 .91-1.01 .11
survival
Relapse-free 1.01 .96-1.05 .73 098 .93-1.03 .b2
survival
Nonrelapse 1.02 .95-1.10 57 094 .87-1.00 .05
mortality
Relapse 1.00 94107 93 1.05 .97-1.13 .21
incidence

Abbreviations: Cl, confidence interval; CMV, cytomegalovirus; HR, hazard ratio.

CMV mismatched
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Recipient/donor HLA and CMYV matching in recipients

T-cell-depleted unrelated donor haematopoietic cell

of

transplants
Table 3. Multivariate analysis of survival and MAM
Overall sundval Non-relapse mortality
M RR (95% O) P-value M RR (95% CI) P-value
HLA match
10/ 10 match 878 1.00 8N 1.00
1 mismatch 239 121 (1.1-1.5) 0.042 230 124 (08-16) 0.14
=1 mismatch Fi 143 (1.1=1.9) 0016 B3 159 (1.1=24) 0.028
Recipient/donor CMVY
Match BA3 1.00 BBl 1.00
Mismatch 331 140 (1.2-1.6) 33z 163 (1.3-2.1) < 0.001
Reripient age (years)
< 20 221 1.00
20-39 351 107 (0B-1.4) 0.57
40-59 447 126 (1.0-1.6) o047
=60 125 171 (13-23) 0.001
Previous gutos
0 1014 1.00
>0 180 142 (12=-1.8) 0.001
Donor age, years
=30 372 1.00
=30 B22 1.17 (098-1 4) 0.078
Era
1996-1999 142 1.00 143 1.00
2000-2003 421 084 (07-1.1) 0.18 418 057 (04-08) 0.002
2004-2007 345 076 (06-1.0) 0.049 343 054 (04-09) 0.002
200B-2011 2E6 Q77 (06-1.1) 0.078 280 060 (03-07) 0.001
Disease risk—EBMT
Good 557 1.00
Intermediate 444 137 (12=1.6) < 0.001
Poor 193 133 (1.1-1.7) 0013
Recipient/donor sex
Other combination 1061 1.00
Malefemale 132 138 (D.59-1.9) 0.063

Shay



Impact of ABO mismatching on the outcomes of allogeneic
related and unrelated blood and marrow stem cell
transplantations for hematologic malignancies: IPD-based
meta-analysis of cohort studies

Junya Kanda, latsuo Ichinohe, Keitaro Matsuo, Richard J. Benjamin, Thomas R. Klumpp,
Primoz Rozman, Neil Blumberg, Jayesh Mehta, Sang-Kyun Sohn, and Takashi Uchiyama

TRANSFUSION 2009;49:624-635.

C ° TABLE 2. Impact of ABO mismatching on OS
_ OS (n= 1208)
E w0 Category HRs (95% CI)* p Value
[ : Overall
=5
0 o Match 1.00
s 9. Major 1.03 (0.82-1.30) 0.81
2° ‘% Minor 1.19 (0.97-1.47) 0.10
g }‘3 ""."""E":';.tm.r.p.uu. _______________ " Bidirectional 1.25 (0.91-1.72) 0.17
8 e e Related SCT
o S Match 1.00
o sS4 v . . v Major 0.93 (0.70-1.23) 0.62
0 1000 2000 3000 4000 Minor 1.02 (0.79-1.32) 0.88
. Bidirectional 1.09 (0.71-1.68) 0.70
Days after Transplantation Unrelated SCT
Match 1.00
Kaplan-Meier survival estimates of OS in mﬁﬂ :-23 E??gg;ﬂ 3-32
patients who received an unrelated graft. (—) Bidirectional 1.81 (1.08-3.00) ( ;:023
ABO-matched tranSplantatmn; ( ) major * HRs were adjusted for age, sex, diagnosis, risk, stem cell
mismatched; (- - -) minor mismatched;-( ) source, conditioning regimen, GVHD prophylaxis, transplant

bidirectional mismatched year, transplant centers, and donor, if appropriate.



Transfusion support for matched sibling allogeneic hematopoietic
stem cell transplantation (1993-2010): factors that predict intensit
and time to transfusion independence

N= 800 (Bethesda Group)

RBL Transfusion Dependence Probability

Overall Transfusion Idipendence RIC — PBSC: Transfusion Idipendence
10 | * Cangored B = 10 + Cansoted
b i
TR - 08 7'.
1h [ -
‘1-'_11- E + h L
0s 'L:;‘] 8 08 "|.r ke
" R 0.005 g \ ! p = 0.004
TH S - . o =
W P g N 1-2 months longer
™ s T 5 ) R
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il ¥ » At L
I“llu::' :’ 0 [ : : Risk Iu.:l,::: :.; :: I; .: .
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Major & Bidirectional Mismalch
Minor Mismalch »
Identical —_—
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Algorithm for Donor Selection

HLA- identical sibling

.

HLA-10/10 matched unrelated donor
Beyond HLA, consider Donor Age>CMV matching, sex, ABO matching

HLA-9/10 matched unrelated donor, Haploidentical related donor, Cord Blood:

Beyond HLA, consider DSA and specific Cetre Experience




Take Home Messages

* Fully matched unrelated donor (10/10) represents the best alternative dc

* For children and patients with non malignant disorders, Bone Marrow is
preferred stem cell source

* In Unrelated Donor Transplatation, donor age is probably the most rele
non-HLA donor factor

* The choice of mismatched donors depends on centre experience, urg
and detection of specific anti-HLA antibodies

* Defined Alternative Donor Search Strategy is necessary for a be
Transplant Efficiency






