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» \We studied the association between donor characteristics and
transplant outcomes after T-cell-replete HLA-haploidentical
transplantation using PT-Cy in 928 adults with hematologic
malignancy

» Sixty-five centers contributed patients,

» Eligible patients were aged 18 years and older with acute
myeloid leukemia (AML), ALL,MDS, Lymphoma,..

» Excluded were regimens that included in vivo T-cell depletion (n
= 29). The Institutional Review Board of the National Marrow

Donor Program approved this study.



» The primary endpoint was overall survival. Death from
any cause was considered an event.

» Primary and secondary graft failure were considered as
a single outcome.

» Relapse/progression was defined as disease
recurrence(morphologic,cytogenetic, or molecular) or
progression.

» Nonrelapse mortality was defined as death in remission.
» Grade lI-1V acute GVHD and chronic GVHD were based
on reports from each transplant center, using standard

criteria.
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Table 1. Domvor, patient, disease and transplant characteristics

Characteristics Nurmiber (%)
Domor age, W
10-220 270 (30)
2O-a240 A0 (45)
SO-8210 220 (25)
Donor-reci pient relationship
Parent 120 {(1:3)
Sikalireg asa (39)
Offspring A4S0 (48)
Domnor-reci pient sex match
Miabe chomnorlmale recipseent a5 (36)
[ P S—— - et 208 (23)
Fesrabey omoelmeaba resCipeanit o4 (24)
Fermaks donorffermale recipesnt 181 {17
Do o r-reci pient ABO match
Piatc el S30 (S7)
Mapor mesmrsatch 147 {(16)
PlErwoer mmEsmmearciy 11 {12
MOt respeoertesc 137 (15)
DO Mo r-resci pient cytormeeg al owi nes Serostatu s
Do MesCy i e Ciesa . MEsCy s T e 23D (25)
Do MesgEtineel neCipesnit | Dot >34 (25)
Dronor positivelrecipient negative 119 {(13)
oo oSt T e et O sa i 335 (36)
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Table 1. (continued)
Number (9%6) Characteristics
Myelodysplastic syndrome
279 (30) Non-Hodglan iymphoma
420 (4a5) Hodgian ymphoma
229 (25)

120 (13)
358 (39)
450 (a8)

33S (36)
208 (23)
224 (249)
161 (17)

530 (57
147 (16)
114 (12)
137 (15)
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Table 2. Effect of patient age, donor-recipient relationship, and donor age on overall mortality, nonrelapse mortality, and relapse
Overall mortality, hazard ratio (95% CI)*  Nonrelapse mortality, hazard ratio (95% CI)t  Relapse, hazard ratio (95% CI)$

Patient age, y/donor-recipient relationship
Age 18-54/parent donor 1.00, P < .0001§ 1,00, P - 003§ 100, P - 18§
Age 18-54/sibling donor 087 (061-1.24), P ~ .44 096 (051-1.82), P = 90 0.75 (052-1.09), P = .14
Age 18-54/0ffspring donor 0.92 (0.61-1.38), P = 67 147 (0.75-2.88), P - 26 0.65 (0.41-1.03), P = 07
Age 55-78/sibiing donor 153 (1.04-2.23), P = 030 2.36 (1.26-4.45), P = 007 0,84 (054-1.30), P = 43
Age 55-78/oftsprng donor 157 (1.13-2.20), P = .008 1.84 (1.04:3.25), P = .04 0.96 (0.66-1.39), P = 82
Patient age/donor age, y
Age 18-54/donor age 10-29 1.00, P < .0001§ 1.00, P = 001§ 1.00, P = 28§
Age 18-54/donor age 30-80 1.07 (0.79-1.44), P - 64 1.12 (0.67-1.86), P - 42 1.13 (082-1.57), P = 44
Age 55-78/donor age 10-29 157 (1.09-2.26), P = 015 134 (0.76-2.56), P = 37 149 (0.99-2.24), P = 06
Age 55-78/donor age 30-80 1.82 (1.38-2.39), P < 0001 2,09 (1.32-3.34), P = 002 1.24 (089-1.71), P = 19

*Adjusted for recipient CMV seropositivity, disease nisk index, and disease.

tAdjusted for recipient CMV seropositivity and graft type.

$Adjusted for disease nisk index, disease and graft type.

§This P value represents the level of significance for the overall Cox regression model. P values for pared comparisons within the model were considered significant only when the P valu
for the overall model was significant.
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Relapse
» None of the donor characteristics studied except transplantatior
peripheral blood was associated with relapse or Nonrelapse.

» Compared with AML, Relapse risks
(HR, 0.64; 95% CI, 0.45-0.91; P 5 .01) and Hodgkin

lymphoma (HR, 0.49; 95% CI, 0.28-0.87; P 5 .015), but not noi
Hodgkin lymphoma (HR, 0.83; 95% CI, 0.58-1.19; P 5 .30) or £

» Compared with low disease risk index, risks were higher with
Intermediate (HR, 2.44; 95% CI, 1.34-4.45; P 5 .004) and high



Overall Survival

Probability, %
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Non Relapse Mortality

Cumulative incidence, %
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Graft Failure
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Discussion

» patient and disease characteristics are more important than
either the age of the donor or donor-recipient relationship with
regard to survival and GVHD.

» In adults, transplantation of grafts from a parent was
associated with higher rate.

» The higher risks for acute and chronic and the
absence of a survival advantage with peripheral blood
suggest that with the PT-Cy approach for haplo
transplantation.



» There is broad agreement that presence of
In the recipient Is associated with graft failure.

»best studied at individual centers to establish center-specific
thresholds for desensitization.
» Other donor characteristics such as scx, parity, age and blood group
ABO match were not associated with transplant outcomes
»However, an EBMT report that acute GVHD risks were higher with
bidirectional ABO mismatching only.
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Adjusted survival (%)
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Adjusted cumulative incidence of relapse (%)

Adjustad cumulative incidence of relapse (%)
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HLA and KIR Genotypes

» Other than HLA and KIR genotypic variation, other donor characteristics associated with
improved survival in the current study were donor CMV seropositivity and donor—
recipient relationship (child > sibling > parent).

» CMV-seropositive transplant recipients continue to show a significantly higher risk of
mortality, Our study indeed showed inferior survival of CMV-seropositive recipients
transplanted with seronegative donors.

» CMV-seropositive donors are generally preferred for CMV-seropositive recipients
because of a lower risk of CMV reactivation, CMV disease, and NRM

> In the setting of ATG-based T cell-replete haplo HSCT (Beijing protocol), only maternal,
but not paternal, donors were associated with higher NRM and inferior survival



DISCUSSION

» To date, there are no published reports of HLA disparity affecting transplant outcomes in
T cell-replete haplo HSCT

> In our study specific class || HLA mismatches in HLA-DRB1 and HLA-DPB1
(nonpermissive mismatch) were associated with superior OS.

» The presence of HLA-DR allelic mismatch has shown a similar protective effect of HLA-
DR disparity on survival, that effect was mostly due to relapse protection.

» There was no association of HLA disparity with acute GVHD



Donor KIR genotype

» Donor KIR R-L mismatch was significantly associated with improvements in OS
(HR, .63; P =.050) and DFS (HR, .57;P = .012).

» In addition, KIR B/x with 2DS2 (KIR B/x haplotype with presence of KIR2DS2)
was associated with superior OS (HR, .43; P = .005) and DFS (HR, .45; P =.003)
when compared with donors with KIR A/A haplotype.

» Furthermore, OS and DFS were also improved when compared with KIR B/x
haplotype donors without KIR2DS2.

» The biological explanation is unknown but NK-mediated alloreactivity
has been previously proposed to induce enhanced efficacy and GVHD protection
in the context of T cell-depleted Haplo-SCT
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» The aim of the present study was to assess the incidence of PrGF in a series of 503
unmanipulated bone marrow HAPLO transplants, and to report the outcome of a second
HAPLO transplant in 19 patients in whom PrGF occurred.

» The overall risk of PrGf is relatively low, possibly because the vast majority of patients are
prepared with a

was defined as the lack of neutrophil recovery by day +28, with donor chimerism
<10%.

» Indeed we recorded only PrGF (1.4%) and a stepwise increased risk with TBF3 (2.9%),
TBF2 (5.3%), TBF1 or 1 day of busulfan (12.5%) on patients.

» All 19 patients had autologous chimerism on the first bone marrow aspirate (days +20,
+30), with <10% donor chimerism; one patient had 15% on first examination and 0% on
second evaluation.
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Table 1 Clinical charactersitics

of 19 pativmts 2t finst N RG RA Dx Phase DSA DG DA  Rel SC  Cell dose CD34
HAPLO BMT. 1 M 60 MDS ADV POS M 27 SON BM 22 2.4
2 F s6 MDS ADV  POS M 33 SON BM 48 9.6
3 F 64 MDS ADV NEG M 33 SON BM 3.1 3.7
4 F 65 AML CRI POS M 35 SON BM 3.1 4.1
5 M 30 AML  CRI NEG F 50  MOTH BM 2.0 0.7
6 I 54 MFE ADV ~ POS M 25  SON BM 43 5.3
7 M 65  MF ADV  NA M 37 SON BM 29 3.5
8 E 67 ME ADV  NA F 31 DAUG BM 24 18
9 M 63 AML ADV NEG F 59  SIB BM 24 1.3
0 F 20 AML  CRI NEG F 39 MOTH BM 56 5.1
11 40  AML  CR2 POS F 20 DAUG BM 4.0 5.6
12 F 50 AML CRI POS M 20  SON BM 5.1 6.5
13 1 37 AML  CRI NA F 57  MOTH BM 1.8 1.2
14 F 35  AML CRI1 NA F 62 MOTH BM 1.4 1.3
15 ™M 60  AML  CRI NEG F 33 DAUG BM 36 4.4
16 F 45  AML CRI POS F 46  SISTE BM 38 1.0
17 M 58  MF ADV ~NEG M 50 BROTH BM 53 3.2
18 K 65 AML CRI POS M 38 SON BM 56 3.7
19 M 69  AML FL NEG M 39  SON BM 3.1 4.2

RG recipinets” gender, DG donors” gender, MIDS myelodisplastic syndrome, AML acute myeloid leukemia,
MF myelofibrosis, CD complete remission, F female, M male, 8M bone marrow, MOTH mother, DAUG



Conditioning regimens

> (1) 120 mg/m2 combined with TBIl: 9-12 Gy (n = 74)
> (2 5 mg/kg on days -6 and -5 (total dose 10 mg/kg), 3.2
mg/kg, 924 h, on days -4, -3, -2 (total dose 9.6 mg/kg) and 50

mg/m2 on days -4, -3, -2 (total dose 150 mg/m2 ), (n = 213).

» Busulfan was administered only on days -4, -3 (total dose 6.4 mg/kg), which we
refer to as TBF2 (208 patients); or only on day -4, which we refer to as TBF1
(total dose 3.2 mg/kg) (n = 8).

» All patients received CsA starting day 0, at the dose of 3 mg/kg, until day +20
intravenously, then orally until day +180; MMF 15 mg/kg b.i.d. for 28 days and
cyclophosphamide 50 mg/kg days +3 and +5



Second transplantation

» A second transplant was performed at a median interval of 42 days (range 34-82)
» The conditioning regimen for the second graft was the Baltimore protocol :CTX 14.5
mg/kg days -5, -6;fludarabine 30 mg/m2 days -6, -2; TBI 2 Gy day -1. Six patients

received melphalan 30 mg/m2 instead of TBI 2 Gy.

» All donors were mobilized with G-CSF and unmanipulated PB cells were infused.

» GvHD prophylaxis was again PTCY 50 mg/kg days +3, +4, followed by CsA and
MMFThe median CD34+ cell dose infused was 4.7 x 106/k

» DSA are possibly the strongest risk factor for graft failure after HAPLO transplants



Table 2 Clinical data of 19 paticnis at sccond HAPLO.

N Donor 2nd Tx Cond Int-dd Engr Int-dd Donor 3rd Tx Engr aGvHD grade Alive 1 Cause Time
1si—2nd 2nd ¥/MN 2nd—3rd 3rd Y/MN year Y/  death from lst Tx

<1 wyear

1 Same TEI 42 Y — — — 0 i —

2  Other TBI 41 b — — — 0 Y —

3 Other TBI 52 h [y M Imfection o 110k

4 Same TBI 37 b4 — — — I Y —

5 Other TREI 49 i — - — I b —

6 Other TEI 41 Y — — — 0 i —

7  Same TBI 41 No — — — ™N 108 Giraft
Failurc

8 Same TBI 44 Y — - — 0 Y —

9 Same TBI 66 bl — — — I ™ Relapse d 168

10 Same TRHI 50 Y — — — 0 b4 —

11 Other TRI 44 'l — — - | b —

12 Samc TBI 49 Mo [y N Imfection d 172

13 Same MEL 36 MNo — - — 0 N Giraft d 3
Failure

14 Same MEL 34 Y — — — 0 Y —

15 Same MEIL. 39 No 45 L bl 0 b —

16 Samc MEL 38 Y - — — 0 b —

17 Same TBI 42 Y — — — It Y

18 Samc MEL. 41 h I ™ CGivhd o 100k

19 Other MEL 53 No 48 uD Y I Y —

Donor 2rd Tx donor of the 2nd transplant, Same same HAOPLO donor as in the 1st transplant, Orher other HAPLO family member, fri-d

Fe# Pwndd smbesrsral s claswre bt s thes Farwd ared thes coeeams 1 HAP M francenlant Raeor Poad coorafiment afbos o covooned HEVAPT 0% v froaes Fandocdled Paad T



100%

809%:
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20%

0%

40% -

Survival

F=0.3

Mo graft failure ; n=484

4%

Primary graft failure ; n=19 66%

o1 183 274 365
Days from transplant

Fig. 1 1-yvears OS in patients with PrGF. Actuarial 1-year survival of
patients who experienced primary graft failure (PrGF) (n — 19) or
patients who engrafted and were alive on day +28 (n — 484).



conclusion

» Given that GvHD prophylaxis was exactly the same for all 503 patients, this would suggest a
role of the intensity of the preparative regimen.

» There was no influence of patient’s age on engraftment and ABO mismatch has been
reported to influence the rate of engraftment

» patients experiencing primary failure to engraft after an unmanipulated marrow HAPLO graft
can be rescued with an early second HAPLO transplant, using the same or another HAPLO
donor, NOT a modified Baltimore regimen

» The overall risk of PrGf in our series is relatively low, possibly because the vast majority of
patients are prepared with a myeloblative conditioning regimen,
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Relapse Incidence
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Hon Relapse Mortality
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Conclusion
» Moreover, the group’s previous study showed
on NK cells in haplo-HSCT-treated patients
»Haplo-SCT had higher rates of , but
Incidence.

has recently reported that the addition of IS drugs to P’
enhances its effect and reduces the risk of severe chronic GvHD, reduci
mortality and improving survival
» In multivariable analysis variables associated with better LFS were

wi

positive CMV serostatus of the recipient showed worse outcome.
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>Ur§ér similar GVHD prophylaxis, a greater HLA disparity in the
Haplo compared with the MSD and MUD settings could explain a

» Although the negative impact of Haplo in NRM was partially
counterbalanced with a decreased incidence of that translated
In similar LFS

also showed decreased relapse incidence in patients with high-
risk cytogenetics undergoing Haplo.

was 46% for Haplo, 42% for MUD, and 45% for MSD .






