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AML was 57% and 46% respectively as compared to
Summarg 22% and 15% for the patients transplanted in adverse
disease status). Two-year event-free survival (EFS) and
GVHD-free/relapse-free survival (GRFS) group proved
to be 35.7% and 21% respectively. The cumulative inci-
dence of acute GVHD grade II-IV and severe aGVHD
grade ITI-IV was 19% and 10% respectively. The cumu-
lative incidence of chronic GVHD (cGVHD) was 16%.
The cumulative incidence of relapse was 21%. The over-
all transplant-associated mortality was 43% in the stud-
ied group. In conclusion, our results show that unma-
nipulated haplo-HSCT is reasonable treatment option
for adult patients with different malignant disorders of
hematopoiesis. However, such problems as higher rate
graft failure, increased nonrelapse mortality (NRM) and
post-transplant relapses remain extremely relevant.

Allogeneic HSCT (allo-HSCT) is potentially curative
option for a wide variety of malignant and nonmalig-
nant disorders of hematopoiesis. For patients who lack
an HLA-matched sibling, HLA-haploidentical related
donors (haplo-HSCT) can be considered as alternative
sources of donor grafts. The benefits of haplo-HSCT in-
clude immediate donor availability for patients who are
in urgent need of the transplant. Besides, an availability
of a related donor makes post-transplant donor-derived
cellular therapy more easily accessible. In addition, the
greater HLA mismatch associated with haploidentical
HSCT (haplo-HSCT) may potentiate graft-versus-tumor
(GVT) effects. The aim of our study was to summarize
our single-center experience of haplo-HSCT performed
with non-manipulated grafts in adult patients with dif-
ferent malignant diseases. The study included a total of Ke UWO rdS
119 patients with different hematological disorders sub-

jected to haplo-HSCT. At the time of analysis, median Allogeneic hematopoietic stem cell transplantation, hap-
follow-up was 371 days (1-2219). Most frequent diagno- loidentical, adult patients, overall survival, post-trans-
sis in transplanted patients was acute leukemia. 67 (56%) plant relapse, graft—versus—hos‘.[ disease, graft failure,
patients received haplo-HSCT as salvage therapy. post-transplant cyclophosphamide.

Overall survival with an observation term of 2 years was
40.3% for the general group. In particular, the two-year
OS in patients transplanted in remissions of ALL and
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Introduction

Allogeneic HSCT (allo-HSCT) is potentially curative op-
tion for a wide variety of malignant and nonmalignant
disorders of hematopoiesis [1-4]. Historically, the best out-
comes of allo-HSCT were obtained in cases when a donor
was an HLA-matched sibling [5]. The probability of having
an HLA-matched sibling donor is approximately thirty per-
cent [6]. For patients who lack an HLA-matched sibling,
alternative sources of donor grafts can be found in suitable
HLA-matched adult unrelated donors (MUD), unrelated
umbilical cord blood (UCB) donors, and partially HLA-mis-
matched-unrelated donors (mMUD) or HLA-haploidentical
related donors (haplo-HSCT) [1, 8]. Despite the increas-
ing number of volunteers in unrelated donor registries, the
likelihood of finding a suitable matched unrelated donor is
modest [6, 7]. However, haploidentical donor can be found
for nearly every patient. The use of haploidentical donors is
not limited by racial/ethnic HLA diversity or unusual HLA
phenotypes due to mixed racial ancestry [6]. The benefits of
haplo-HSCT include immediate donor availability for pa-
tients who need the transplant as soon as possible. Besides,
post-transplant donor-derived cellular therapy is more easily
accessible with the use of a related donor. In addition, the
greater HLA mismatch associated with haploidentical HSCT
(haplo-HSCT) may potentiate graft-versus-tumor (GVT) ef-
fects. However, this method was historically associated with
poor engraftment, high risk of early death, and severe graft-
versus-host disease (GVHD).

Earlier attempts at using unmanipulated haploidentical
transplant were associated with an unacceptably high rate
of GVHD related mortality. Several strategies have been
evolved over the past decade to avoid these disadvantages.
The advent of T-cell depleted haplo-SCT has allowed better
control of the severe GVHD risk [9]. However, this approach
was associated with a high rate of graft failure due to host
T-lymphocytes that survived the conditioning regimen [10-
12]. Later studies have shown that murine and human he-
matopoietic stem cells have veto cell activity and infusion of
a large number of donor hematopoietic stem cells can over-
come the MHC barrier and promote engraftment [13-15].
Megadose human CD34+ stem cells (on average >10x10°
CD34+ cells/kg body weight) with minimal T cell contam-
ination (a median of 1x10*/kg weight) have been success-
fully used in haploidentical transplantation, which results in
high-level engraftment of MHC disparate stem cells. The use
of intensive conditioning without additional GVHD proph-
ylaxis led to the result that nearly 80% of patients achieved
primary engraftment and only 18% of the patients developed
grade II-IV acute GVHD [16, 17]. The major disadvantag-
es of T-cell depleted grafts are both high rate of relapse and
nonrelapse mortality (NRM) due to slow immune reconsti-
tution and, thus, infectious complications [18].

Another method to manipulate the T-cell depleted graft is
co-infusion of donor-derived regulatory T-cells (Tregs).
CD4+CD25+ regulatory T-cells have been shown to sup-
press proliferative responses of CD4+CD25- T-cells to allo-
antigenic stimulation in vitro and are required for ex vivo
tolerization of donor T-cells, which results in their reduced
potential to induce aGVHD [19, 20]. Despite promising

results, this approach is costly and technically demanding,
which limits its application to experienced centers.

Another innovative approach is to selectively deplete T-cells
responsible for GVHD (TCR alpha-beta) while sparing
gamma-delta T-cells (yd T-cells). Gamma-delta T-cells ac-
count for 1% to 10% of peripheral T-cells and have MHC-un-
restricted innate cytotoxic activity against tumor cells [21-
23]. The use of TCRaf/CD19-depleted stem cells essentially
accelerated immune recovery.

A more recent strategy is to selectively deplete naive T-cells
to separate GVHD and the GVL effect. Naive T-cells with
CD45RA expression demonstrate to be the most allo-reac-
tive among the T-cell subsets. Ex vivo depletion of CD45RA
T-cells and adoptive transfer of CD45RA-memory T-cells
accelerate the immune reconstitution, increase the GVL ef-
fect while abrogating GVHD [24].

A group of Chinese researchers used a method based on
G-CSF-stimulation of the donor, intensified immunosup-
pression, antithymocyte globulin as in vivo T-cell depletion,
and combination of peripheral blood stem cell and bone
marrow allografts. Despite satisfactory relapse-free survival
rates, acceptable NRM and engraftment, relatively high inci-
dence of severe acute and chronic GVHD was observed. In
addition, the standard-risk patients often suffered with op-
portunistic infections [25, 26].

Trying to improve these results, Italian research team mod-
ified this approach through using only BM allografts and
adding basiliximab which allowed them to achieve a lower
rate of chronic GVHD that included both forms, limited and
extensive [27].

Another approach to allo-HSCT was developed in Balti-
more (USA) based on non-manipulated graft followed by
post-transplant cyclophosphamide injection (PtCy) [28,
29]. This approach has overcome most obstacles historically
connected with haplo-HSCT. Thus, recent changes in haplo-
HSCT methodology have allowed to improve its results.

The aim of this study was to compare the efficiency of vari-
ous haplo-HSCT approaches used in our HSCT center.

Patients and methods

The study included 119 patients transplanted from a haploi-
dentical donor (haplo-HSCT) between 2006 and 2018 at the
R. M. Gorbacheva Institute of Children Oncology (CIC 725).
Their clinical parameters are shown in Table 1. Nine patients
received second haplo-HSCT, due to graft failure in 8 cases
and relapse in one patient. Eight patients were transplanted
from the same donor and one patient from the other donor.
Median age was 26 years (18-63), 61 patients were males
(51%). Most frequent diagnosis in transplanted patients was
acute leukemia (77%, n=92). Primary diagnoses were ALL
(31%, n=37), AML (45%, n=53), ABL (2%, n=2), myelopro-
liferative neoplasms (8%, n=9), lymphoproliferative disor-
ders (13%, n=16), severe aplastic anemia (1%, n=2). Median
follow-up was 371 days (1-2219). A total of 46 patients with
acute leukemia (38%) had complete remission at the time of
HSCT (the first complete remission — 80%, n=37, the 2d or
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greater remission — 20%, n=9), 33% patients (n=30) had re-
lapse, 15% patients (n=14) had refractory disease. Thus, 67
(56%) patients in the general group received haplo-HSCT
as salvage therapy. Non-myeloablative, or reduced-intensi-
ty conditioning (RIC) was employed in 81% (n=96) and the
myeloablative treatment (MAC) was used in 19% (n=23).
Seventy-seven patients (65%) received busulfan, 14 patients
(12%), melphalan, and 28 patients (23%) were administered
other alkylating agents. Bone marrow was the graft source
for 61% patients (n=73), peripheral blood (PBSC) - 39%
patients (n=46). Mean transplant CD34+cell and CD3+cell
dose was 5x10°/kg (1.5-10) and 10x107/kg (2-44) respec-
tively for bone marrow as a graft source, whereas it was
5.1x10°kg (1-16.6) and 10x107/kg (3-47) respectively for
recipients who received PBSC as a source of graft.

Table 1. Clinical characteristics of the study group
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GVHD prophylaxis based on post-transplant cyclophospha-
mide (PTCY-based GVHD prophylaxis) 50 mg/kg at day+3,
+4 was employed in 78 patients (66%), also these recipients
received tacrolimus 0.03 mg/kg/day and MMF 30-45 mg/kg
starting from day +5. Eleven patients (9%) received a T-cell
manipulated transplant. The protocol of depletion and HSCT
included conditioning according to the GIAC protocol, de-
pleted PBSC in combination with native BM and ATGAM,
tacrolimus, MMF.

A total of 30 patients (25%) received GVHD prophylax-
is with ATGAM- 31 (26%) and alemtuzumab in 5 patients
(4%). Tacrolimus was used for GVHD prophylaxis in 93 pa-
tients (72%), cyclosporin A - in 18 patients (14%). Clinical
characteristics of the study group are presented in Table 1.

Parameter Haplo-HSCT
Total number 19
Gender, % m/f 61%/39%
Age, years, median (range) 26 (18-63)
Diagnosis

Acute myeloblastic leukemia (AML) 53 (45%)
Acute lymphoblastic leukemia (ALL) 37 (31%)
Other diseases

Acute biphenotypic leukemia (ABL) 2 (1.5%)
Mueloproliferative neoplasia (MPN) 9 (8%)
Malignant lymphoma 16 (13%)
AA (aplastic anemia) 2 (1.5%)
Salvage group 67 (56%)
Disease risk index

1 11 (9%)

2 36 (30%)
3 58 (49%)
4 14 (12%)
Graft source

Bone marrow (BM) 73 (61%)
Peripheral blood stem cells (PBS() 46 (39%)
Conditioning:

Myeloablative (MAC) 23 (19%)
Reduced-intensity (RIC) 96 (81%)
GVHD prophuylaxis:

Posttransplant cyclophosphamide (PTCy) -based 78 (66%)
Manipulated transplant 11 (9%)
ATGAM 31 (26%)
(D34+ cells, 105/kg of recipient mass

Bone marrow (BM) 5 (1.5-10)
Peripheral blood stem cells (PBS() 5.1(1-16.6)
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Clinical diagnosis of acute (aGVHD) and chronic GVHD
(cGVHD) was based on standard criteria and confirmed by
histological analysis of skin and/or rectal biopsy specimens.
First-line and second-line therapy for GVHD was provided
according to institutional protocols.

For statistical evaluation, SPSS Statistics v.17 was used. Two-
year time frame was selected for all outcomes. In the group
description overall survival (OS), event-free survival (EFS)
and GVHD-free/relapse-free survival (GRFS) were calculat-
ed using Kaplan-Meier methodology.
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Figure 1. Engraftment terms for the patients with dif-
ferent GvHD prophylaxis. Abscissa, observation terms,
days; ordinate, graft failure probability. Red graphs, re-
covery in cyclophosphamide-based GvHD prophylaxis;
blue graphs, Cy-free regimens

Box A, platelet engraftment time; Box B, neutrophil engraft-
ment time.

The comparisons were made using the log-rank test. The
difference levels of p<0.05 were considered significant. Cu-
mulative incidence analysis was used for aGVHD, cGVHD,
relapse incidence and NRM. The comparisons were made
using Gray test. The parameters with p.value <0.1 were se-
lected for further Fyne-Gray regression analysis.

Results

Hematopoietic recovery

Stem cell engraftment after haplo-HSCT was documented
in 61% of total group of patients (n=72). CD34+cell level
less than 3x10°kg significantly reduced the engraftment
rate (p=0.02). Median neutrophil engraftment time (abso-
lute neutrophil count reached >0.5x10°/L for 3 consecutive
days) was day +22 (11-58) and median platelet engraftment
time (platelet count reached >20x10°/L for 7 consecutive
days without transfusion) was day +23 (11-60). In group
PTCY-based GVHD prophylaxis the engraftment time was
delayed (Fig. 1). 21 recipient (18%) had primary graft failure,
including resistant relapse in 6 patients.

Survival data

Two-year overall survival (OS) in general group proved to
be 40.3% after haplo-HSCT (Fig. 2). Particularly, the two-
year OS in patients transplanted in remission of ALL and
AML was 57% and 46% respectively as compared to 22%
and 19% for the patients transplanted in adverse disease
status (p=0.07). Overall survival for patients with lymph-
oproliferative disorders, acute leukemia and other diseases
proved to be 82%, 31%, and 54% respectively (p=0.002, Fig.
2). For patients who received haplo-HSCT as salvage ther-
apy two-year OS was 29% as compared to 57% for patients
transplanted in remissions of diseases (p=0.001). Two-year
event-free survival (EFS) and GVHD-free/relapse-free sur-
vival (GRES) group proved to be 35.7% and 21% respectively
(Fig. 3). Event-free survival for patients with lymphoprolif-
erative disorders was significant higher compared with other
groups: 76% vs 26% for patient with acute leukemia and 54%
for patients with the other diseases (p=0.01, Fig. 2). With the
current sample size GVHD prophylaxis based on post-trans-
plant cyclophosphamide had no significant impact for two-
year OS and EFS (p=0.15 for OS and p=0.28 for EFS, Fig. 2)

In the multivariate analysis, we found that advanced dis-
ease phase (p=0.03, 95%CI HR 1.074-4.286), acute GVHD
(p=0.0039, 95%CI HR 0.145-0.69), and the earlier terms af-
ter transplantation (p=0.0042, 95%CI HR 0.711-0.938) were
negative predictors of survival (Fig. 4).

Posttransplant complications

Out of the 72 patients with engraftment, the cumulative
incidence of acute GVHD grade II-IV and severe aGVHD
grade III-IV was 19% and 10% respectively. Use of manip-
ulated transplants and PBSC as a source of graft significant-
ly increased the incidence of aGVHD. However, in regres-
sion analysis these parameters had no significant impact.
The cumulative incidence of chronic GVHD (cGVHD) was
16%. The only factor that significantly increased the risk of
c¢GVHD was the preceeding aGVHD (p=0.03).
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Event-free survival
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Figure 2. Clinical outcomes of haplo-HSCT. Abscissa, observation terms, days; ordinate, survival probability

Note: A, B, two-year overall survival and event-free survival in general group; C, D, two-year overall survival and event-free sur-
vival depending on the GVHD prophylaxis (PTCY, post-transplant cyclophosphamide; TCD, T-cell depleted, ATG-based GVHD
prophylaxis with ATGAM); E, F, two-year overall survival and event-free survival among patients with different disorders.
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Figure 4. Subgroup analysis of event- free survival post-HSCT and relative risk factors (a Forest plot)

The cumulative incidence of relapse was 21%. In multivari-
ate analysis, we found that BM as a source of graft (p=0.003,
95%CI HR 0.10-0.64), high/very high DRI group (p=0.04,
95%CI HR 1.02-2.72) were associated with a significantly in-
creased incidence of relapse.

The overall transplant-associated mortality was 43% in the
studied group. For patients who received haplo-HSCT as sal-
vage therapy (47% vs 36%, p=0.03) and also in the group of
patients with acute leukemia (48% vs 38% for patients with
the other diseases, p=0,04) overall transplant-associated mor-
tality was significantly higher. In multivariate analysis only
advanced disease status did significantly impact the trans-
plant-associated mortality (p=0.03, 95%CI HR 1.03-3.1).

Eighty-four recipients (65%) developed clinically signifi-
cant complications. The main complications were as follows:
grade II-IIT mucositis (53 recipients, 63%); hemorrhagic cys-
titis (20 recipients, 24%); sepsis (41 recipients, 49%); severe
sepsis with septic shock (30 recipients, 36%); invasive fungal
disease (17 recipients, 20%); clinically significant CMV reac-
tivation (27 recipients, 32%).
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The main cause of death up to day +100 (n=48) were infec-
tious complications (n=32, 67%). Clinical and molecular re-
lapses up to 100 days were observed in 7 recipients (15%).

Causes of death at later post-transplant period (n=28) were
presented by infectious complications (n=13, 46%) and pro-
gression of primary disease (n=15, 54%).

Discussion

Allo-HSCT of the non-manipulated primed bone mar-
row from a haploidentical donor proved to be an effective
approach to achieve clinical remission in children and ad-
olescents with malignant disorders of hematopoiesis [30].
However, the role of this type of transplantation in the treat-
ment of adult patients is still not completely determined.
Immediate availability of a haploidentical donor makes this
approach an attractive treatment option for patients who
lack an HLA-identical donor or those for whom a MUD
cannot be found in a timely manner. In recent years, use
of post-transplant cyclophosphamide for GVHD prophy-
laxis after T-cell repleted haploidentical HSCT has yielded
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encouraging results in adults. In terms of survival, the out-
comes following haploidentical HSCT with post-transplant
cyclophosphamide have been comparable to MRD or MUD
transplant in several non-randomized studies. Particularly,
in cases where an HLA-identical sibling donor is not availa-
ble for an AML patient with adverse disease a haploidentical
donor may be used with the expectation of similar results,
compared with those achieved with 10/10 matched and 9/10
mismatched UD unrelated donors . In our study, in a group
of patients with acute leukemia, both in remission and in re-
lapse, we obtained results comparable to the results of mul-
ticenter studies.

PTCy-based haplo-HSCT is associated with similar results
with respect to NRM, OS, and EFS with those of conven-
tional transplantations for patients with Hodgkin lympho-
ma. In a recent study by Martinez C et al, overall survival,
relapse incidences and non-relapse mortality were 67%, 39%
and 17% [31]. In the group of patients transplanted in our
BMT center, these results were as follows: OS was 79%, re-
lapse incidences — 15% and non-relapse mortality was 14%.
In addition, several studies demonstrated the advantages for
haplo-HSCT compared with the conventional transplan-
tations for patients with r/r Hodgkin lymphoma allowing
long-term remissions with limited toxicity, low GVHD inci-
dence and early immune reconstitution to be achieved [32].
The data obtained allow of considering haplo-HSCT to be an
acceptable option for patients with refractory/resistant (R/R)
Hodgkin lymphoma.

The main causes of death according to our results were in-
fectious complications in the pre-engraftment period and
due to slow immune reconstitution after HSCT. The major-
ity of patients were patients with relapsed/refractory acute
leukemia who previously received significant number of
chemotherapy courses. It is known, that the risk for coloni-
zation resistant bacteria is highest among patients with acute
leukemia or high-risk MDS. Importantly, the treatment of
these diseases prior to allo-HSCT typically requires one
or more hospital admissions for high-dose chemotherapy
and broad-spectrum antibiotics for fever and neutropenia,
which presumably increases the risk of colonization multi-
drug resistant bacteria. Bacterial colonization in the setting
of allo-HSCT confers an extraordinarily high risk for blood-
stream infection in the early post-transplant period, with
a considerable decrement in survival [33]. An additional
adverse factor for patients with refractory disease was iron
overload due to multiple blood transfusions. In accordance
with our previous findings, we observed that the baseline in-
crease of serum ferritin contents is associated with higher
risk of febrile episodes, infectious conditions, and slower re-
covery of myeloid cells [34].

Post-transplant relapses represent the major problem for
these patients. High percentage of relapses in our group of
patients (39%) may be explained by the disease status at
the time of haplo-HSCT. The majority of the patients (56%,
n=67) received haplo-HSCT as a salvage therapy. Accord-
ing to the data published by Italian group, the relapse rates
may reach 50% in this subset of patients [35, 36]. A strong
graft-versus-leukemia effect mediated by alloreactive NK
cells, resulting in reduced risk for relapse, was documented
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in adult patients with acute myeloid leukemia, undergoing
T-cell-depleted HLA-haploidentical HSCT. Among recep-
tors influencing NK cell function, the killer-cell immuno-
globulin-like receptors (KIRs) are of particular importance.
Two basic KIR haplotypes can be found in humans: the
group A and the group B haplotypes [37]. Noteworthy, in a
recent study by Michaelis et al, 57 adults with hematologi-
cal malignancies given T-cell-depleted haploidentical HSCT
were found to have a reduced risk for relapse when trans-
planted from a KIR haplotype B donor [38]. The presence
of activating KIR, as seen in KIR haplotype B might reduce
relapse in myeloid malignancies [39]. In our study, KIR gen-
otyping was not carried out.

Graft fajlure remains a serious obstacle to the success of
haplo-HSCT. Our haplo-HSCT data show unsatisfactory
primary graft failure rate (18%). Most commonly, graft fail-
ure mediated by residual cellular immunity (recipient T-cells
or NK-mediated allograft rejection) or humoral immunity
(HLA-specific antibodies). In our study, we did not screen
HLA -antibodies. Patients sensitized by blood transfusions,
but also by pregnancy are at increased risk of rejection. The
question of effective depletion of NK- cells still remains un-
resolved. Another major status for graft failure which may
explain the observed results is the advanced disease status
[40]. This might have significantly contributed to our results.
The approach to dealing with the graft failure is the imple-
mentation of novel bridge therapies.

Conclusion

In summary, our results show that unmanipulated haplo-
HSCT is a reasonable treatment option for adult patients
with different malignant disorders of hematopoiesis. The
major advantage of haploidentical HSCT is the almost uni-
versal availability of highly motivated donors who can be
mobilized in a short time at a relatively low cost. However,
the problematic issue is the higher rate of graft failure, in-
creased non-relapse mortality (NRM) and post-transplant
relapses. To improve the results of haplo-HSCT, the appro-
priate multicenter studies are required.
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[annonaeHTUYHasa TPaHCNIAHTaLMS KOCTHOrO MO3ra
NS NEYEHNS B3POC/bIX NALMEHTOB C Pa3NNYHbIMMU
3aboneBanugmu: onbiT opHoro ueHtpa (CIC725)

Amnacracus B. BeitHapoBuy, Enena B. ba6enko, lIBan C. Moucees, Onecs B. ITauna, Onbra B. ITuporosa,
Tarbana A. Pygakosa, Tatbana JI. Iunguna, Enena 1. Japckas, Enena B. Mopo3sosa, Cepreit H. bonpgapenko,
JTIropmuna C. 3y6aposckas, bopuc B. Apanacpes

HVIW geTckoit OHKONOrMM, TeMaTonoru 1 Tpanciiantonoruy uM. P. M. Top6auesoii [Tepsoro Cankr-Iletep6yprckoro
rOCYAapCTBEHHOTO MEANIIHCKOTO YHMBepcuTeTa, CankT-Iletepbypr, Poccus

cpaBHeHUN ¢ 22% u 15% y IaleHTOB C IPOJBUHYTHI-
MU CTafysIMy 3abojieBaHVii. be3pennuuBHas BbDKUBA-
eMOCTb B TedeHJe 2 JIeT, a TaKXXe BBDKMBAEMOCTDb 0e3
npossrernit oPTIIX u peunpusa saboneBanus B 06-
1ieli rpymmne cocraBunn 35,7% u 21% COOTBETCTBEHHO.
Yacrora BosHmkHOBeHMsA octpoit PTIIX II-IV creme-
Hu u Tspxenont PTIIX III-IV cremenu cocrasumm 19%
u 10% coorBercTBeHHO. Yacrora xponmyeckon PTIIX
coctaBmina 16%. Yactora BO3HMKHOBEHMUs peLMIUBA
3abonmeBanHusa cocraBuwiaa 21%. TpancmaaHTauuMoHHas
JIeTaZIbHOCTD MccefyemMoit rpymne 43%. B sakmodenne
HeoOXOVIMO OTMETITb, YTO HAIlV Pe3y/IbTaThbl IOKA3bI-
BafoT, 4yTo ramno-TT'CK ¢ ncnonb3oBaHneM HeMaHUITY-
JMPOBAHHOTO TPAHCIUIAHTAaTa fABJAETCA MPYEMIEMbIM
METOZIOM JIeYeHN B3POC/BIX MAIMIeHTOB C Pa3INYHbI-
MU 37I0Ka4eCTBEHHBIMY 3a00JIeBaHVAMM KPOBETBOpe-
Hys. OgHAKO Takye MpoOIeMbl, KaK BBICOKAs 4acTOTa
HETIPVOKUBJIEHN, BBICOKasA TPaHCIIAHTAIlIOHHAsA Jie-
TaJbHOCTD, a TaKXKe MOCTTPACIUIAHTAIlIOHHbIE Pel-
TVIBBI OCTAIOTCA YPE3BbIYAIHO AKTyaTbHBIMMU.

Pe3slome

AjoreHHasi TpaHCIUTAaHTALVST KOCTHOTO Mo3ra (anmo-
TTCK) saBndeTcs IOTEHIMAAbHON BO3MOXKHOCTBHIO
M3TIEYEHUsT 3/I0KAYECTBEHHBIX U  HE3JIOKAYeCTBEH-
HBIX 3a00/IeBaHMII KPOBeTBOpeHMs. [/ HmanueHToB,
y KOTOpBIX OTCYTCTBYeT HLA-COBMeCTUMBIII CHOTINHE,
MO>KHO MCHO/Mb30BaTh HLA-TanmmougeHTIHOTO JOHO-
pa (ramno-TT'CK) B KadecTBe aIbTEPHATUBHOTO MCTOY-
HUKa TpaHciiantaTta. [IpemmymectBom rammo-TTCK
SIBJIAETCS HEMeJJIeHHasl JOCTYIHOCTb JOHOpa JIA Ia-
L[VIEHTOB, KOTOPBIM HEOOXOAMMO BBIIIOTHEHNE TPAaHC-
IUIAHTalMM B KOpPOTKMe cpoku. Kpome Toro, Hammine
POZICTBEHHOTO JOHOpaA [emaeT 6oyee HOCTYIIHON Kite-
TOYHYIO Tepamyio II0C/e TpaHCIUIAaHTaluu. Taxxe,
6onblilee HECOOTBETCTBME MO TeHamM HLA-cucrembl B
ClTy4ae TAIUVIOMAEHTWYHONM TPAHCIUIAHTAIVV, MOXEeT
MOTeHIMPOBATh 9 (PeKT «TpaHCIIAHTAT IPOTHUB OIIY-
Xonmu». B aTOM OTYeTe IpefcTaBlIeH aHAIN3 Pe3yib-
taToB ramio-TI'CK, BbITOTHEHHBIX B HallleM LIEHTpe
B3POC/IBIM INAIVIEHTaM C Pas/JINYHbIMM 37I0KaYeCTBEH-

HbIMU 3a60)’[eBaHI/IHMI/I, IIpy MCIIO/Ib3OBaHMN HEMaHM- KJ-I I'O LI e B bl e cn O Ba

IIyINPOBAaHHOI'O TpPaHCIIJIAHTaTa. Ha momeHT ananmm3sa

MefuaHa HaOmomeHys coctaBuma 371 menp (1-2219). AJIOTeHHas  TPaHCIUIAHTAlMA — TEeMONOdTUYECKIX
OCHOBHBIM [MaroHO30M ObUT OCTpbIit jeiiko3. [lle- CMHOIQERDT  [UIEMO,  TEMIHOMIEEMINIEER,  EPOEATIE
cTupecaTu cemu manueHTam (56%) rammo-TI'CK 6bi1a TALJEHTHI, OOIIas BBDKMBACMOCTD, PEIUIMUB IOC/E
BBIITOTHEHA B Ka4eCTBe Tepanuy cracenyst. O01mas Bbl- TPRIEICOIGUETEIIMNL,  [PRERTAOPIGT SMDEIEICIOTGUENTENT  MDXOITAN;
KIBAEMOCTb B TeYeHWH 2 JIeT B UCC/E/yeMOii TpyIIe XO3SIMHAa», HENPIDKUBIIEHNE TPAHCIUIAHTATATa, IOCT-
cocrasmia 40,3%. B vacTHOCTY, ABYX/IeTHAA 061IIas BbI- TPAHCIVTAHTAIMORHBI IMKT0poCchamuy.

KnBaeMocTb y nanyeHTos ¢ OJIJI 1 OMJI B pemuccun
3ab0eBanus, cocTaByIa 57% 1 46% COOTBETCTBEHHO B
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