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Abstract

Post-transplant high-dose cyclophosphamide (PTEg)riovel approach to prevent graft-versus-hosbdes

(GvHD) and rejection in patients given haploideaitid SCT.

Thirty-three patients with high-risk hematologicahlignancies and lacking a match-related or uredlat

donor were treated with PTCy haploidentical HSCTive Italian AIEOP centers. A total of 19 patieizd

a non-myeloablative preparative regimen (NMA, 57%) patients received a full myeloablative
conditioning (MA, 43%). No patients received seesttpy; GvHD prophylaxis was based on PTCy (50

mg/kg on day +3 and +4) combined with mycophengtéis tacrolimus or cyclosporin-A.

Neutrophil (ANC) and platelets (PLT) engraftmentsvachieved on days +17 (14-37) and +27 (16-71). One
patient had autologous reconstitution for anti-Hamtibodies. Acute GvHD II-1V, IlI-1V and chronic GID
developed in 22% (95% ClI, 11-42), 3% (95% ClI, 0-24dl 4% (95% CI, 0-27). The 1-year overall survival
(OS) rate was 72% (95% CI, 56-88), progression $wawival (PFS) rate was 61% (95% ClI, 43-80), CI of
relapse was 24% (95% CI, 13-44) and transplanteslanortality (TRM) was 9% (95% ClI, 3-26). The
univariate analysis for RI risk showed how thregn#icant variables, the mother as donor (P=0.0%,
female donor gender (P=0.04) and the female pagentier (P=0.02), were significantly associatedh \ait

lower risk of relapse. Disease progression wagrhi@ cause of death.

PTCy is a safe procedure also for children and emdents who have already received several lines of
chemotherapy. Among the different diseases, a tfencbetter 1-year OS was obtained for non-acute

leukemia patients.



Introduction

Haploidentical Hematopoietic Stem Cell Transpldatat(Haplo-HSCT) was initially performed with
conventional post-transplant immunosuppression hwliften caused a strong bidirectional alloreagtivit
which in turn caused high primary graft failure pRyacute graft-versus-host disease (GvHD) and peoy

outcomes (1-3). In the 1980s and, then, mostlhén1990s, the use ek vivo T-cell depleted grafts were
followed by high engraftment probability, very Id@vHD occurrence together with high transplant eslat

mortality mainly due to a impaired immune reconsidn (4-7).

Recently, starting from basic research, two diffierepproaches have gained scientific relevance:
manipulatedex-vivo T-cell depleted haploidentical HSCT (8-12) amdvivo T-cell replete haploidentical
HSCT followed by post-transplant high-dose cyclaggtamide (PTCy) (13-15). Initially, post-
transplantation Cy was found to reduce the incideaicd severity of GVHD following HSCT in rodent
models. When this observation was tested in hunmanandomized clinical trial demonstrated that\aelo
dose of Cy (7.5 mg/ kg i.v. on days 1, 3, 5, 7, 8ndnd then weekly) was inferior to cyclosporingrA
preventing acute GvHD after HLA-matched sibling HS@6). Subsequent studies showed that tolerance to
minor histocompatibility antigens could be inducedy when a single dose afl50 mg/kg Cy was given
between 48 and 72 hours after alloantigen exposoezover, tolerance was not induced if the sanse dib

Cy was given 24 or 96 hours after transplantatibbfi19). From a biological point of view, hematoigie
stem cells (HSC) are relatively quiescent and espiegh levels of aldehyde dehydrogenase, whiaiylik
confer cellular resistance to cyclophosphamide. $eattle and the John Hopkins groups were thetbrst
use the PTCy protocol early after stem cell infogim control GvHD by eliminating rapidly dividingonor-
derived T cells generated by the major HLA mismagchft (13, 14, 19). However, most of the current
literature on haplo-HSCT PTCy studies come fronltgshtients and there is a very limited experieimcéne

pediatric setting.

The aim of this study was to test PTCy after hajgotical stem cell transplantation in a multicenter
pediatric population, which lacks HLA-compatibléated or unrelated donors. These pediatric patieate
mostly referred to the Italian Associazione Itasiah Ematologia e Oncologia pediatrica (AIEOP, ltaéan

Association of Pediatric Haemato-Oncology) cenbgrfow-income countries.

Patient and Methods

From January 2012 to February 2015, a total ofythiree patients underwent a haploidentical trkamgpn
five AIEOP centers (Turin, Genoa, Verona, Pavia Botbgna). The patients’ median age was 12 years (1
21), twenty were males (61%) and 13 females. Thaildeof patient-, transplant- and donor charasties
are outlined in Table 1. A total of 5 patients hdslo experienced a failure of previous allogene®CH

(15%). The decision to proceed with haploidentld&ICT was based on the absence of a compatibledelat



or unrelated donor and/or the urgency of the proeedA total of 23 patients had haplo-HSCT for acut
leukemia (69%) and only 8 had HSCT in first renossacute leukemia (CR1, 24%). A total of 5 patidratd

haplo-HSCT for lymphoma, none of them had HSCTamplete remission.

All transplants were performed in air-filtered roc@mAntimicrobial prophylaxis was started during
conditioning and consisted of acyclovir 500 mg/tid from day -5, cotrimoxazole 5 mg/kg over two
consecutive days per week until day -2 and aftgradtment, antifungal prophylaxis with fluconazoieless
contraindicated, otherwise echinocandine was givayclovir was maintained for three months after
calcineurin inhibitors stop, while antifungal anatromoxazole were stopped when CD4+ lymphocyte toun
were above 200/pL. Twice weekly CMV PCR monitorwgs started from day +15 until day +100 and then
monitored weekly until day +180 or when clinicalhgicated. Weekly EBV and adenovirus PCR monitoring
was started from day +15 to day +100 or when dihycindicated. The aspergillus galactomannan antig
test was performed twice a week. Bacterial and dungltures were performed weekly or when clinizall
indicated. Piperacillin-tazobactam alone or in corabon with an aminoglycoside was given as emairic
therapy for febrile neutropenia, unless previousormaation for resistant bacteria was documented,
appropriate antimicrobial therapy was started.tHiree pre-emptive CMV reactivation was based on iv
gancyclovir, while foscarnet was preferred for I#WBC patient counts. EBV reactivation was treatethwi
Rituximab at 375 mg/fmfor 4 doses at weekly intervals, while polyomausiror adenovirus-related
hemorrhagic cystitis were initially treated by sagjve care only. The study was approved by thealloc

Institutional Review Board and all parent or legaardians signed the appropriate consent form.

The non-myeloablative (NMA) protocol consisted dfidarabine 150 mg/mover 5 days together with
Cyclophosphamide at 29 mg/kg over 2 days and desiogal body irradiation dose at 200 cGy on day -1
For 10 patients the MA regimen was Busulfan-basgd Whiotepa and Fludarabine, two patients received
TBI (1200 cGy) together with Fludarabine, one p#tibad Treosulfan combined with Thiotepa and
Fludarabine and finally one patient received Ttpatéogether with Fludarabine and Etoposide. Théceho
of a myeloablative or a NMA conditioning was basedthe patient performance status together with the

center’s policy.

For all patients, the GvHD prophylaxis was 50 mgdyglophosphamide on days +3 and +4 and Mofetil
Mycofenolate 15 mg/Kg tid from day +5 to day +35tdkal of 20 patients received Tacrolimus 0.01-0.03
mg/kg from day +5 to day +180, while the othersereed Cyclosporin-A (1-3 mg/kg) from day +5 to +180
One patient had no calcineurin inhibitors but dtauntil day +30. G-CSF was started from day +8l un
neutrophil counts were above 0.5%](0. for three consecutive days. The Tacrolimus ytl@porin-A blood

level concentrations were monitored two-three tipesweek.
Human leucocyte antigen typing and compatibility

All HLA typings were performed in EFI accreditedtaatories. All patients and donors were typed igi-h
resolution molecular standard technique at HLA-A,A-B, HLA-C and HLA-DRBL1 loci. A total of 25



patients were fully haploidentical with their dospB patients had HSCTs from a non-full haploideti
donor. HLA phenotyping was performed by the saméods and similar protocols. Briefly, typing pritr
PTCy haploidentical HSCT was performed using 2ed#ht molecular test methods. Samples were PCR
amplified with HLA locus-specific primers. Amplifte samples were hybridized to panels of sequence
specific oligonucleotide probes (SSOP) bound tstmamicrospheres with a single tube hybridization
each HLA locus for each sample. The positive anghtiee probe reactions were captured by a Luminex
Flow Analyzer and submitted to an HLA analysis pamg (One Lambda LabType) loaded with a library of
the expected hybridization patterns of the knowrAHlleles. High-resolution HLA typing to confirmlele
level matching was performed by direct DNA sequega@f HLA locus-specific PCR amplified DNA, using
dye terminator chemistry, with analysis on an ABBGx| Genetic Analyzer and Assign (Conexio Genonics

Australia) HLA sequencing analysis software.

Donors were initially chosen according to their matl history and NK alloreactivity (20), thereafter

according to the absence of antibodies directethsigdonor HLA.
Immunophenotypic analysis after engraftment

Analyzes of circulating lymphocytes were perforna¢degular intervals whenever possible. The timie{so
were day +60, day+120, day +180 and day +365. DhHewing surface markers were analyzed: CD3+,
CD3+CD4+, CD3+CD8+, CD3-CD56+, CD19+ in order taqtify T, NK and B cell reconstitution.

Definition and statistical analysis

Data were analyzed as of May*3015. Neutrophil engraftment was defined as trs¢ @if three consecutive
days with ANC >0.5x18uL. PLT engraftment was defined as the first afe¢h consecutive days of
unsupported platelet counts over 50¥iQ. Acute GvHD was defined according to Seattlitedn (21),
while for chronic GvHD the NIH criteria were preffied (22). OS was defined as the probability of satv
irrespective of disease state, Progression FreenaurPFS) was defined as the probability of suabi
without disease recurrence, transplant relatedatityr{ TRM) was defined as the probability of dyimgth

no previous occurrence of a relapse, which wasaispeting event. Relapse was defined as the pidlabi
of having had a relapse before the last follow-updeath, whichever occurred first. Death without

experiencing a relapse was its competing event.

The primary endpoint of the study was OS. The sgagnendpoints were ANC and PLT engraftment, acute
and chronic GvHD incidence, PFS, cumulative incadenf relapse (RI), TRM and viral reactivation. The
following variables were considered: diagnosis {@deukemia vs. other diagnoses); disease statdS@iT
(CR1-CR2 vs. others); patient gender (female vde)ndonor (mother vs. others); donor gender (fenval
male); stem cell source (BM vs. PBSC); conditionirmgimen (NMA vs. MA), total nucleated cells

(>median vs. <median); CD34+ celtsnfedian vs. <median); CD3+ cellsnjedian vs. <median); HLA (full



haplo vs. other); and finally according to NK a#lactivity evaluated according to allele discrimitsaand

not on genotypic functional analysis.

Patient-, disease- and transplantation relatedabi@s are expressed as medians and ranges, or as
percentages, as appropriate. Kaplan Meier statigtére used to calculate OS (23), while differerazasng
the curves were calculated by the log-rank testctimulative incidences (CI) of RI, TRM and GvHDer&
calculated by the competing risk analysis, the IBesawere calculated by the Gray test (24, 25¥ebdhces

were considered statistically significant if P<Q.05

Results

The median follow-up was 383 days (61-1203). Theliemefollow up of alive patients was 540 days (56-
1212) and 100 days of deceased patients (49-39%9. riedian number of TNC, CD34+ and CD3+
transplanted cells in the NMA and MA were: 7 ¥12.3-11.1) vs. 3.7xf0(1.9-6.8, P<0.00), 9.3x2@1.5-
18.7) vs. 3.9 x10(1-14.8, P=0.004), 0.8x10(0.4-2.3) vs. 0.5 x10(0.1-0.9, P=0.02). No significant
differences in terms of acute leukemia patientslisease status at HSCT were found among patients wh

underwent NMA or MA regimens.
Engraftment

All patients, except one who had an autologousvergp engrafted. The ANC and PLT engraftments were
achieved on days +17 (14-37) and +27 (16-71). ANGra&ftment was achieved on days +18 (14-37) and
+17 (14-23 , P=NS) for NMA and MA patients, whil&TPengraftment was achieved on days +23 (116-69)
and +35 (21-71, P=0.02) for NMA and MA patients.

GVHD

The CI of acute GvHD II-1V, acute GvHD IlI-1V anchoonic GvHD were 22% (95% CI 11-42), 3% (0-21)
and 4% (95% CI 0-27), respectively. One patient &lacutologous reconstitution following graft rejec
mediated by anti-father HLA antibodies. This patiems treated with steroids, three Rituximab dases
two plasma-exchange procedures and then succgsstthansplanted with his mother’s marrow stentscel
Before the second haplo-HSCT the screening fordorior HLA antibodies was negative. Acute GvHD II-
IV Cl was 17% (95% ClI, 6-47) and 27% (95% CI, 11-B2NS) for NMA and MA, acute GvHD IlI-1V CI
was 0% and 7% (95% CI, 1-44, P=NS) for NMA and Mw#d chronic GvHD CI was 0% and 7% (95% CI,
1-47, P=NS) for NMA and MA, respectively.

Immune reconstitution and chimerism

On day +60 the median numbers of CD4+/uL, CD8+/ @D19+/ pL and CD3-CD56+/ pL were 132 (32-
1159), 491 (16-4909), 46 (2-90) and 154 (12-70%¢taids of lymphocyte counts following NMA and MA



are outlined in Figure 1 (day +365 values were taditiue to the low number of data at this time-f)oin
brief, we had higher statistically significant CB:18nd NK counts on day +60: 174/uL (10-717) vsul7/
(0-322, P=0.03) for NMA and MA recipients and orydd 20 NK cells 171/uL (42-315) vs. 70/pL (11-104,
P=0.04) for NMA and MA, respectively.

Full donor chimerism was observed on day +60 fbpatients except for one who experienced early AML

relapse and for another patient who had anti-HLAbay mediated graft rejection.
Viral reactivation

None of the patients developed CMV-, EBV- or adenmrelated diseases. The Cl of CMV, EBV and
adenovirus reactivation were 36% (95% ClI, 22-49%,(35% CI 0-22) and 3% (95% CI, 0-22), without any

significant differences between NMA and MA recigen

Hemorrhagic cystitis was only found in a minoritypatients (17%), even considering GvHD prophylaxis
with high-dose cyclophosphamide and the preparategimen consisting of the administration of
cyclophosphamide or MA regimens. Notably, hemorithaystitis developed irrespective of MA or NMA

administered.
Overall survival

The 1-year OS was 72% (95% CI 56-88) (Figure 2)si@wn in Table 2, in this cohort, no variable hesat
statistical significance. A trend in favor of bet@S was observed in patients who received the fycah

their mothers, compared to other relatives, 82%4@3, 63-100) vs. 49% (95% CI, 19-79, P=0.09). Agon
different diagnosis, lymphoma patients (n=5) hackgnt survival 80% (95% CI, 60-99).

Progression Free survival

The 1-year PFS was 61% (95% CI, 43-80) (Figuréd2)end in favor of better PFS was observed in fema
patients, 82% (95% CI, 59-100) vs. 53% (95% CI,/24P=0.03). A trend for a better PFS was obseived
the mother donor group compared to the non-motbhaodgroup (82% [95% CI 63-100] vs. 45% [21-65],
P=NS).

Relapse Incidence

The 1-year CI of relapse was 24% (95% CI, 13-44e mother-donor, the female-donor gender and the
female patient gender were statistically associaitigial a reduced risk of relapse: 0% vs. 53% (95%33}

86, P=0.02 [Figure 3]), 10% (95% ClI, 3-37) vs. 4@%5% ClI, 25-83, P=0.04) and 7% (95% CI, 1-50) vs.
35% (95% Cl, 19-63, P=0.02). To exclude a possiblealanced distribution of high-risk disease otustat
transplantation we first compared the mother dgroup with the non-mother-group for acute leukemia
patients only. Although a higher number of acutkésmia patients were distributed in the non-mogreup,

no statistical differences emerged. We then andlyhe acute leukemia status at HSCT considerinly ear



(CR1) vs. advanced disease. Despite a higher nuofberute leukemia patients in the non mother-HSCT
group, no statistical difference was observed @a&)l When we focused on RI only in the mother-gr(i8
patients), we found no differences in the 1-yeariBX in either the female or the male gender reais
(P=0.18).

Transplant related mortality

The 1-year TRM was 9% (95% CI 3-26). In Table 2regort that no factor was statistically associatét
lower TRM.

Cause of death

At the last follow-up, nine patients were dead:afignts died for disease progression (55%), onergsor
idiopathic interstitial pneumonia (11%), one patidar septic shock (11%), one patient for cerebral
hemorrhagic stroke (11%), one patient for infeci@omplicating a second umbilical cord blood HSCT

performed after leukemia relapse (11%). None optiteents died of acute or chronic GvHD.
Discussion

Haploidentical stem cell transplantation has gaigreat interest over the last two decades andib 20
despite numerous publications, only few includgediatric patient population (26-29) with a diéfat
platform of haplo-HSCT. However, these studies haewed that this type of HSCT can be offered to a

large proportion of pediatric patients irrespectivehe underlying disease.

This paper reports our experience with the useghf-tlose PTCy for the prevention of graft rejectaom
GVHD after haploidentical bone marrow or periphdalalod stem cell transplantation in childhood

hematologic malignancies.

Post-transplantation immunosuppression with higkeddy, tacrolimus/cyclosporin-A, and thrice daily
MMF was associated with an acceptably low incidesfograft rejection, severe acute GVHD, and chronic
GVHD, while allowing prompt engraftment. This is iamportant point, also considering the different
intensities of conditioning our patients receivbtA(and NMA). If MA conditioning is considered the
standard of care for the treatment of relapseddeuk, then this study shows how some patients ean b

successfully treated with an NMA regimen even waetintensive conditioning regimen cannot be offered

With the exception of the single case of immunatabrejection related to the presence of anti-HLA
antibodies, all patients engrafted even after wogistandard doses of nucleated/CD34+ cells. appears
to be a clear advantage over the CD34 megadosgeddar the engraftment over manipulated CD34+
haplo-HSCT. If the engraftment and GvHD pose ndlamms, even in NMA settings, then the role of
transplanted and cyclophospamide-spared lymphocgi®sot be excluded, unlike CD34+ selected HSCT.

In addition to the control of HLA-haploidentical@eactivity, there was a suggestion of effectileical

immune reconstitution as demonstrated by the lmidance of viral reactivation and, more importanife



absence of CMV-, EBV- or adenovirus-related disgaiseespective of the conditioning regimen intgnsi
Immune reconstitution was relatively fast in ouiess the median day CD4+ counts on days +60 a2@ +1
were 132/uL and 206/pL from haplo-HSCTs, respebti@mparable values were found in recipients from
sibling-HSCTs (30). As a direct consequence ofithisiune reconstitution, our patients did not exgece
CMV disease or fungal infections. There were no EBMted post-transplant lymphoproliferative dissd

and only one patient required Rituximab therapyEBWN increased viremia.

In our population of patients with high-risk hematpcal malignancies, relapse was the major cafise o
treatment failure (24%). While acute leukemia paseexperienced a higher incidence of relapsadttb be
highlighted that 5 out of 22 (23%) patients hadevipus allogeneic HSCT failure. Of these, two gaii$
relapsed after PTCy haplo-HSCT, one died of pneuanoevhile two patients continue to be alive and

leukemia-free at 24 and 7 months after haploidahtSCT.

Patients transplanted from their mothers had acextitisk of relapse together with a trend of bettgear
OS. These patient groups did not have a favoradieorofile regarding both the disease type andela
HSCT. HSCT from the mother provided better tumontoa, suggesting that maternal grafts exertedtaro
alloreactive effect that was preferentially actagainst the tumor-target, as it was not associaitda
higher risk of GvHD. Because the tumor-control iakependent from patient gender (as observed when
analyzing the mother donor-group separately), weacgue that alloreactivity was not directed towdr-
mH antigens, but directed against the tumor tas€31). In brief, the mother’s immune system, geresl
during the pregnancy by the father’s haplotypabie to build an anti-tumor reaction. Spared T ljiogytes
are probably crucial to enhance this graft versukémia (GvL) effect after maternal haplo-HSCT. The
beneficial effect seems to be related with the paagy, as no similar effect emerged in the non-eroth
female donor to any recipients. Our data do nategrith Bashey and Solomon’s suggestion that donor
selection rules out the mother for male patien?s33). However these data have to be taken venyocesly
because they were only from 18 transplants, andrhee to be confirmed in a well-designed studyh it

higher sample size.

Particular benefit has been shown for patients aavanced lymphoma transplanted with active disdase
our small case series, five patients suffered fisonphoma (three Hodgkin and two non-Hodgkin
lymphoma), none of which in CR as demonstrateddsitive PET scans at the time of transplant. Thejir
OS was 80%, and the only failure was for a relafisedays after PTCy, confirming the Baltimore and

Genoa groups data (19,34).

While some studies have demonstrated a benefiffiedteof NK cell alloreactivity on HSCT outcomes
(35,36), some have shown inferior rates of relaps GvHD (37), and others have reported that NK cel
alloreactivity has no effect on HSCT outcomes (¥8hile our data report no significant advantagd it
alloreactivity on OS, it has to be stated that oahort is limited and consists of mixed hematolabic

diseases. Reasons for these conflicting resultsidacthe heterogeneity in HSCT protocols employed,



namely differences in inclusion criteria, the HSQTFeparative regimen and graft content, HLA-

incompatibility, and also the immunosuppressanegiv

In conclusion, we observed that PTCy is a safe Gygrfiphylaxis which does not lose the GvL effect. In
contrast to previous data (32,33), our data sugbasthe mother should be considered as thediitibn
since the probability of relapse is dramaticallywéo compared to other relatives. Therefore, astudy
clearly shows, engraftment issues and the achieveofiéull-donor chimerism are not real probleme®e

when an NMA regimen is chosen.

The study is limited by the relatively small numloéichildren and the short follow-up, and needs to

confirmed in a large cohort of patients.
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Patients N=33 (100%)
Gender Male 20 (61%)
Female 13 (39%)
Disease ALL 15 (45%)
AML 7 (21%)
Dendritic Cell Leukemia 1 (3%)
MDS 4 (12%)
CML 1 (3%)
Lymphoma (HL and NHL) 5 (15%)
Disease status CR1 8 (24%)
CR2 10 (30%)
CR3 5 (15%)
Other 10 (30%)
Donor relation Mother 18 (54%)
Father 10 (30%)
Brother 3 (9%)
Sister 2 (6%)
Sex mismatch Female donor/Male recipient 13 (39%)
M al e donor/Femal e recipient 6 (18%)
Male donor/Male recipient 7 (21%)
Female donor/Femal e recipient 7 (21%)
Full haploidentical donor Yes 25 (75%)
No 8 (24%)
NK alloreactivity Yes 17 (51%)
No 16 (49%)
Conditioning regimen NMA 19 (57%)
MA 14 (42%)
GVHD prophylaxis Luznik-like 20 (61%)
Others 13 (39%)
BM Sem Cell Sourcen=30 TNC 4.6 (1.9-11.1)
CD34+ 5.3(1-12.9)
CD3+ 0.7 (0.4-1.2)
PBSC Stem Cell Source n=3 TNC 8.4(8.3-11.1)
CD34+ 13.2 (6.8-18.7)
CD3+ 2.3(1.5-2.8)

Table 1. Clinical dataof patientsreceiving PTCy HSCT. ALL: acute lymphoblastic leukemia, AML.:
acute myeloid leukemia, MDS: myelodysplastic syndrome, CML: chronic myelogenous leukemia,
HL: Hodgkin lymphoma, NHL: non-Hodgkin lymphoma, CR: complete remission, NK: natural



killer cells, BM: bone marrow, PBSC: peripheral blood stem cells. NMA: nonmyeloablative
condition, MA: myeloabl ative conditioning



(O P PFS P RI P TRM P
(95% Cl) (95% CI) (95% Cl) (95% Cl)
Disease Acute 58% NS 58% NS 26% NS 13% NS
leukemia | (35-81) (28-73) (13-41) (4-37)
Other 90% 90% 10% 0%
(71-100) (71-100) (1-64)
Patient Female 82% NS 82% 0.03 7% 0.02 8% NS
gender (59-100) (59-100) (1-50) (1-50)
Male 66% 53% 35% 10%
(44-88) (24-72) (19-63) (2-37)
Disease CR1/CR2 65% NS 63% NS 22% NS 11% NS
status (39-90) (41-85) (9-52) (3-41)
Other 71% 63% 26% %
(47-91) (38-89) (11-61) (1-44)
Donor Mother 82% NS 82% NS 0% 0.02 19% NS
(63-100) (63-100) (0-38)
Other 49% 45% 53% 0%
(20-79) (21-65) (33-86)
Donor Female 78% NS 73% NS 10% 0.04 15% NS
gender (59-97) (52-94) (3-37) (5-42)
Male 51% 51% 46% 0%
(19-82) (19-82) (25-83)
HLA Full haplo 62% NS 57% NS 23% NS 14% NS
(39-85) (21-93) (10-49) (5-39)
Other 71% 58% 37% 0%
(38-100) (35-81) (15-92)
KIR Yes 78% NS 78% NS 14% NS % NS
alloreactivity (56-100) (56-100) (4-51) (1-47)
No 54% 48% 37% 12%
(25-82) (22-68) (20-70) (3-46)
Conditioning NMA 81% NS 71% NS 22% NS 5% NS
(61-100) (49-91) (9-53) (8-37)
MA 61% 59% 27% 13%
(34-88) (25-82) (11-61) (4-48)
Sem Cdll Source BM 74% NS 63% NS 23% NS 10% NS
(57-91) (45-81) (12-47) (3-29)
PBSC 66% 66% 33% 0%
(33-100) (33-100) (7-100)
TNC >median 59% NS 55% NS 37% NS 6% NS
(30-88) (20-75) (20-70) (1-43)
<median 74% 74% 12% 12%
(56-93) (56-93) (3-43) (3-43)
CD34+ >median 72% NS 60% NS 40% NS 0% NS
(45-100) (36-91) (21-74)
<median 66% 66% 12% 17%
(42-91) (42-91) (3-43) (6-49)
CD3+ >median 66% NS 66% NS 28% NS % NS
(39-93) (39-93) (12-65) (1-47)
<median 69% 57% 40% 0%
(44-94) (25-79) (14-100)

Table 2. Univariate analysis of OS, PFS, Rl and TRM following T cell replete HSCT. CR1: first
complete remission, CR2: second complete remission, KIR: killer immunoglobulin receptors,




NMA: nonmyeloablative condition, MA: myel oablative conditioning, BM: bone marrow, PBSC:
peripheral blood stem cells, TNC: total nucleated cells, NS: not significant



Mother donor N=18

Non-mother donor N=15

Patient age 12 (1-19) 9 (1-21) NS
Acute leukemia 10/18 13/15 NS
CR1 3/10 6/13 NS
Bone marrow stem cells 17/18 13/15 NS
NMA/MA 8/10 10/5 NS
TNC x 10/Kg 4.2 (1.9-9.5) 7 (3-11) 0.003
CD34+ x 16/Kg 4.6 (1-14.8) 10 (1-18) 0.03
CD3+ x 16/Kg 0.5 (0.2-0.9) 0.9 (0.1-2.3) NS
Full haplo Yes/No 14/18 11/15 NS
NK alloreactivity Yes/No 10/8 718 NS

Table 3. Distribution of patients’ characteristatshaplo-HSCT. CR1.: first complete remission, NMA:

nonmyeloablative conditioning, MA: myeloablativenditioning, TNC: total nucleated cells.
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Fig. 1. Immunological reconstitution following PTCy Haplo-HSCT. A: CD3+CD4+/1.L,
B: CD3+CD8&+/uL, C: CD19+/uL, D: CD3-CD56+/uL. NMA: nonmyeloablative conditioning,
MA: myeloablative conditioning.
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Figure 2. 1-year Overall survival (OS) and Progression free survival (PFS) for all patients given
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Highlights for review

Thirty-three children with high risk hematol ogical malignancies and lacking a match-related
or unrelated donor were treated with PTCy haploidentical HSCT in five Italian AIEOP
centers

Acute GvHD I1I-1V, 111-1V and chronic GvHD developed in 22% (95% ClI, 11-42), 3% (95%
Cl, 0-21) and 4% (95% Cl, 0-27) of children. The 1-year overall survival (OS) rate was 72%
(95% ClI, 56-88), progression free survival was 61% (95% ClI, 43-80), relapse incidence (RI)
was 24% (95% ClI, 13-44) and transplant related mortality (TRM) was 9% (95% ClI, 3-26).
The univariate analysis for RI risk showed how three significant variables, the mother as
donor (P=0.02), the female donor gender (P=0.04) and the female gender (P=0.02), were
significantly associated with alower risk of relapse. When we then considered the rel apse
incidence in the mother-donor group only, no differences emerged between the recipient

gender, showing a possible role of parental haplotype as atarget of immunological reaction
against malignancies.



