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Abstract

Background: Data on whether the graft CD3-positive (CD3+) T-cell 
dose in T-cell-replete human leukocyte antigen (HLA)-mismatched 
allogeneic hematopoietic peripheral blood stem cells transplantation 
(PBSCT) influences post-transplant outcomes are controversial.

Methods: Using King Hussein Cancer Center (KHCC) Blood and 
Marrow Transplantation (BMT) Registry database, 52 adult subjects, 
receiving the first T-cell-replete HLA-mismatched allogeneic hemat-
opoietic PBSCT for acute leukemias or myelodysplastic syndrome, 
were identified, from January 2017 to December 2020. The cutoff 
value of graft CD3+ T-cell dose was identified using the receiver op-
erating characteristic (ROC) formula and Youden’s analysis. Subjects 
were divided into two cohorts: cohort 1 with low CD3+ T-cell dose 
(n = 34) and cohort 2 with high CD3+ T-cell dose (n = 18). Correla-
tive analyses were performed between CD3+ T-cell dose and the risk 
of graft-versus-host disease (GvHD), relapse, relapse-free survival 
(RFS), and overall survival (OS). P-values were two-sided and con-
sidered significant when P < 0.05.

Results: Subject covariates were displayed. Subject’s characteristics 

were comparable, except for higher nucleated cells and more female 
donors in the high CD3+ T-cell cohort. The 100-day cumulative inci-
dence of acute GvHD (aGvHD) was 45±7% and 3-year cumulative 
incidence of chronic GvHD (cGvHD) was 28±6.7%. There was no 
statistically significant difference between the two cohorts in aGvHD 
(50% vs. 39%, P = 0.4) or cGvHD (29% vs. 22%, P = 0.7). The 2-year 
cumulative incidence of relapse (CIR) was 67.5±16.3% for low com-
pared with 14.3±6.8% for high CD3+ T-cell cohort (P = 0.018). Fif-
teen subjects relapsed and 24 have died, 13 due to disease relapse. 
There was an improvement in 2-year RFS (94% vs. 83%; P = 0.0022) 
and 2-year OS (91% vs. 89%; P = 0.025) in low CD3+ T-cell cohort 
compared with high CD3+ T-cell cohort. Graft CD3+ T-cell dose is the 
only significant risk factor for relapse (P = 002), and OS (P = 0.030) 
in univariate analysis which was maintained in multivariate for re-
lapse (P = 0.003), but not for OS (P = 0.050).

Conclusions: Our data suggest that high graft CD3+ T-cell dose is 
associated with lower risk of relapse, and might improve long-term 
survival, but has no influence on the risk of developing aGvHD or 
cGvHD.
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Introduction

The outcome of allogeneic hematopoietic cell transplanta-
tion (allo-HCT) performed for advanced hematological ma-
lignancies relies on both disease-related and transplant-relat-
ed factors, including disease status at the time of transplant, 
conditioning intensity, donor type, stem cells source and im-
munotherapy exploiting the graft-versus-tumor (GVT) effect, 
which is derived primarily from donor immune effector cells.

Haploidentical stem cell transplant is an alternative op-
tion for patients who do not have a human leukocyte antigen 
(HLA)-matched related or unrelated donor, but associated with 
higher incidence of graft-versus-host disease (GvHD), graft 
rejection, and delayed immune reconstitution. Graft composi-
tion has different effects on hematopoietic engraftment, im-
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mune recovery, GVT, GvHD and survival outcomes [1]. The 
interaction between the graft immune effector cells, including 
antigen-presenting cells, CD3+, CD4+, CD8+ cells, regula-
tory T cells (Tregs) and natural killer (NK) cells, is respon-
sible for both GVT and GvHD. Among these cells, the most 
well-studied are CD3+ T cells. The donor CD3+ T cells are the 
main player in GVT process, increased dose of which results 
in increasing incidence of GvHD [2-6]. In vivo and ex vivo 
T-cell-depleted (TCD) grafts are associated with reduction of 
GvHD but at the expense of increased relapse and infections 
[6]. Peripheral blood stem cell (PBSC) grafts which carry 10 
- 15 times higher quantity of CD3+ T cells also have higher 
risk of chronic GvHD (cGvHD) compared with bone marrow 
(BM) grafts [7, 8].

The impact of graft CD3+ T-cell dose on the clinical out-
comes in different types of allo-HCT is still uncertain. Few 
single-center and registry studies assessed the role of graft 
CD3+ T-cell dose with respect to post-transplant outcomes [9-
17]. These studies are variable in terms of selection criteria, 
types of donors, disease entity, and conditioning regimen. It 
has been reported that the incidence of aGvHD was higher 
in the graft with high counts of graft CD3+ T cells in HLA-
matched allo-HCT [13], opposite to a published report show-
ing high counts of graft CD3+ T-cell resulted in more intensive 
graft-versus-leukemia (GVL) without producing more severe 
GvHD and better overall survival (OS) in haploidentical BM 
combined with peripheral stem cells transplantation [14, 15]. 
Few small studies published reported on the impacts of graft 
CD3+ T-cell and CD8+ T-cell doses on the hematopoietic re-
covery, GvHD and survival outcomes in haploidentical allo-
HCT using peripheral blood graft [16, 17].

Herein, we reported 52 subjects to assess the correlations 
between graft CD3+ T-cell dose and GvHD, disease relapse, 
relapse-free survival (RFS) and OS in T-cell-replete HLA-
mismatched allogeneic peripheral blood hematopoietic cell 
transplantation.

Materials and Methods

We used King Hussein Cancer Center Registry Bone Marrow 
Transplantation database to identify subjects > 18 years, who 
received first T-cell-replete HLA-mismatched allogeneic pe-
ripheral blood cell transplantation, from January 2017 to De-
cember 2020. Subjects with acute leukemia or myelodysplastic 
syndrome (MDS) were eligible for the study. We excluded ex 
vivo (TCD and CD34+-selected grafts) allo-HCT, second trans-
plants, matched related, and matched or mismatched unrelated 
transplants. Donors with one or two alleles mismatched or 
5/10 mismatched using high-resolution typing at HLA-A/B/C/
DRB1/DQB1 were included.

All subjects received blood grafts. Haploidentical allo-
HCT received fludarabine/total body irradiation (Flu/TBI) 
conditioning (fludarabine 30 mg/m2 actual weight body sur-
face area (BSA)) on days (-6), (-5) and (-4) and TBI 200 cGy 
two fractions per day on days (-3), (-2), and (-1) from stem 
cell infusion day in myeloablative and classic Baltimore regi-
men of Flu/cyclophosphamide/TBI (FluCyTBI) conditioning 

(30 mg/m2 actual weight BSA) on days (-6), (-5), (-4), (-3) and 
(-2) and cyclophosphamide 14.5 mg/kg adjusted ideal body 
weight) on days (-6) and (-5) and TBI 200 one fraction per day 
on day (-1) from stem cell infusion in reduced intensity allo-
HCT. Five mismatched related allotransplant recipients re-
ceived different intensity conditioning including busulfan/cy-
clophosphamide (BU/CY), Flu/Bu4, and FluBu2. All subjects 
received cyclosporine and short course methotrexate or my-
cophenolate mofetil with post-transplant cyclophosphamide 
(PTcy) given on day +3 and day +5 after haploidentical allo-
HCT. Subjects with one or two alleles mismatched, received 
5 mg/kg of anti-thymocyte globulin (ATG). Acute GvHD was 
defined based on 1994 Consensus Conference recommenda-
tions on aGvHD grading held in Keystone in January 1994 and 
cGvHD was based on National Institutes of Health (NIH) con-
sensus criteria [18, 19]. All donors were mobilized using 10 
µg/kg/day myeloid hematopoietic growth factors (granulocyte 
colony-stimulating factors (G-CSF)) for four consecutive days 
before stem cells collection. The numbers of total nucleated, 
CD34+ and CD3+ cells in the graft were assessed before stem 
cell infusion. CD34+ and CD3+ cells were calculated by flow 
cytometer, and data were acquired and analyzed by an eight-
color BD FACSCanto II flowcytometer.

All subjects’ demographics were retrospectively collected 
from the electronic charts, including age, gender, donor/re-
cipient sex, date of diagnosis, disease subtype, hematopoietic 
stem cell comorbidity index (HSCT-CI) [20], time from diag-
nosis to allo-HCT, treatment regimens, conditioning regimen, 
GvHD prophylaxis, pre-transplant disease status, type of do-
nor, GvHD, post-transplant disease status, CD3+ T-cell dose, 
CD34+ cell dose, donor/recipient cytomegalovirus (CMV) se-
rostatus, donor/recipient ABO blood group match, and cause 
of death.

We plotted all subjects on the XY lines and using receiver 
operating characteristic (ROC) analysis and Youden’s index, 
we identified the cutoff value of graft CD3+ T-cell dose, where 
the risk of GvHD is the lowest [21, 22]. We divided all sub-
jects into two cohorts (cohort 1: low CD3+ T-cell; cohort 2: 
high CD3+ T-cell) based on the cutoff value of CD3+ T-cell. 
Cumulative incidence of relapse (CIR), aGvHD, cGvHD and 
survival outcomes were compared between the two cohorts. 
This study was approved and informed consent was exempted 
by King Hussein Cancer Center (KHCC) Institutional Review 
Board (IRB), study number 20KHCC 191, compliant with the 
principles of the Declaration of Helsinki.

Statistics

Descriptive statistics were used to describe subjects’ demo-
graphics. Categorical variables were compared by using Chi-
square test. The cutoff value of graft CD3+ T-cell was calculat-
ed based on ROC analysis, identifying the point on ROC curve 
where the sensitivity and specificity of the test are equal: the 
point on the curve with minimum distance from the left-upper 
corner of the unit square, and the point where the Youden’s in-
dex is maximum [21, 22]. OS was defined as date of transplant 
to death from any cause and surviving patients were censored 
at last encounter. RFS is defined, as date of transplant to ei-
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ther progression/relapse or death from any cause, and patients 
alive without evidence of disease relapse/progression were 
censored at last encounter. The 100-day cumulative incidence 
rates of aGvHD and cGvHD at 3 years were calculated based 
on a competing risk analysis. CIR was calculated from the 
date of initial diagnosis to the date of relapse. Survival curves 
were plotted using Kaplan-Meier curves and survival analyses 
were performed by a log-rank test. To identify the determinant 
outcomes, covariates were selected based on their association 
with post-transplant outcomes including GvHD, relapse and 
survival outcomes in previously published reports. Significant 
covariates in univariate analysis were analyzed using multivar-
iate analysis. Multivariate Cox proportional hazard model was 
used for the survival analyses and expressed in hazard ratio 
(HR) along with a 95% confidence interval (CI). All tests were 
two-sided and P-value of < 0.05 was considered statistically 
significant. Statistical analysis was done using SAS version 
9.4 (SAS Institute Inc., Cary, NC).

Results

Subject- and disease-related covariates

Fifty-two subjects were included in the analysis. Subject co-
variates are displayed in Table 1. CD3+ T-cell cutoff value was 
identified (23.4 × 107). All subjects had good Karnofsky per-
formance status (KPS) and 49 (94%) had low HSCT-CI. Forty-
five (87%) of subjects were in histological complete remission 
(CR) at the time of transplant, six with active MDS (11.5%) and 
one received upfront sequential allo-HCT. Indication for allo-
HCT was myeloid neoplasms (acute myeloid leukemia (AML)
and MDS) in 37 subjects (71%) and acute lymphoblastic leu-
kemia (ALL) in 15 (29%). Median recipient (R) and donor age 
was 30 years (range: 17 - 63 years) and 28 years (range: 8 - 59 
years). Thirty-eight subjects were male (73%); 19 had gender 
mismatch (36.5%); six (female-male in six). All, but one D-R 
CMV serostatus was IgG negative to IgG positive. All subjects 
received G-CSF mobilized blood grafts. Myeloablative condi-
tioning was used in 43 (83%), TBI-based was in 24 (46%) and 
nine (17%) received ATG. The baseline characteristics of two 
cohorts were comparable, except for higher nucleated cells 
(7.78 × 108/kg versus 6.76 × 108; P = 0.034), and more female 
donors into high versus low cohort (26% versus 67%), respec-
tively. The median mononuclear and CD34+ cells infused were 
7.2 × 106 (interquartile range (IQR): 5.9 - 8.3) and 7 × 106/kg 
(IQR: 5.2 - 9.1), respectively. The median dose of CD3+ T cells 
was 19.5 × 107/kg (IQR: 15.5 - 24.9).

GvHD

The 100-day cumulative incidence of aGvHD was 45±7% and 
3-year cumulative incidence of cGvHD was 28±6.7% calcu-
lated based on competing risk analyses with deaths.

There is no statistically significant difference between low 
and high CD3+ T-cell dose in regard to aGvHD (50% vs. 39%, 
P = 0.4), grade ≥ 2 (53% vs. 43%; P = 0.4) and organ specific 

(all sites P > 0.3) or cGvHD (29% vs. 22%, P = 0.7) and mod-
erate to severe cGvHD (70 vs. 75%; P = 0.9).

Disease relapse and transplant-related mortality (TRM)

At last encounter, 15 subjects relapsed (29%); 24 subjects have 
died, and 28 were alive. The 2-year CIR was 31.3±7.9% for the 
entire patient’s population. There are more relapses in low CD3+ 
T-cell cohort with 2-year CIR 67.5±16.3% for low CD3+ T-cell 
cohort compared with 14.3±6.8% for high CD3+ T-cell cohort 
with statistically significant P value (P = 0.018) (Fig. 1). Disease 
relapse was the most common cause of death (n = 13), followed 
by sepsis (n = 8), pulmonary hemorrhage (n = 2) and one subject 
died of GvHD. The 2-year cumulative incidence of TRM is 21% 
(seven vs. three subjects in low and high CD3+ T-cell cohorts).

RFS and OS

At a median follow-up of 26 months (range: 2 - 60 months), 
median RFS and OS were 11.7 months (range: 0.3 - 53 months) 
and 12 months (range: 0.3 - 59 months), respectively for the 
entire patient’s population, corresponding to 2-year RFS and 
OS of 49% (95% CI: 37-66%) and 54% (95% CI: 41-70%), 
respectively (Fig. 2). The estimated 2- and 5-year RFS were 
94% (86-100%) in low CD3+ T-cell and 83% (68-100%) in 
high CD3+ T-cell cohort and 88% (77-99%) in low CD3+ T-
cell and 50% (32-79%) in high T-cell cohort respectively with 
statistically significant P value (P = 0.0022) (Fig. 3).

The estimated 2- and 5-year OS were 91% (82-100%) 
and 85% (73-98%) in low CD3+ T-cell cohort and 89% (76-
100%) and 67% (48-92%) in high CD3+ T-cell cohort with 
statistically significant difference between the two cohorts (P 
= 0.025) (Fig. 4).

Univariate and multivariate analyses for several factors 
including graft CD3+ T-cell dose (low versus high), recipient 
age (< 40 years versus ≥ 40 years), donor age, sex mismatch 
(female to male versus other), recipient CMV seropositive 
(positive versus negative), disease status at the time of trans-
plant (CR versus active), conditioning regimen intensity (my-
eloablative versus reduced intensity), TBI based or not, type 
of transplant (haplo versus mismatched related) and the use of 
ATG in mismatched related donor (MMSD) transplant were 
analyzed. Graft CD3+ T-cell dose is the only significant risk 
factor for relapse (P = 002), and OS (P = 0.030) in univariate 
analysis which was maintained in multivariate analysis for re-
lapse (P = 0.003), but lost its statistical significance for OS (P 
= 0.050). None of the other factors was significant in regard to 
aGvHD and cGvHD (all P > 0.2).

Discussion

T-cell-replete HLA-mismatched allogeneic transplantation 
using peripheral blood grafts is universally increasing. Blood 
grafts, which carry 10 - 15 times higher quantity of graft CD3+ 
T cells are associated with higher risk of aGvHD and more 
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Table 1.  Subjects Demographics for Both Cohorts (n = 52)

Variable Low CD3+ T-cell dose (34 (65.4%)) High CD3+ T-cell dose (18 (34.6%)) P-value
Recipient age, median (range) 29 (22 - 39) 32 (25 - 40) 0.6
Donor age, median (range) 28 (24 - 34) 28 (21 - 42) > 0.9
Recipient gender
    Female 8 (24%) 6 (33%) 0.5
    Male 26 (76%) 12 (67%)
Donor gender
    Female 9 (26%) 12 (67%) 0.4
    Male 25 (74%) 6 (33%)
Recipient/donor sex match
    Female/female 4 (12%) 4 (22%) 0.021
    Male/female 3 (8.8%) 3 (17%)
Donor/recipient ABO match
    D-R 17 (50%) 8 (44%) 0.7
Recipient CMV seropositive
    Negative positive 1 (3.0%) 0 (0%) 0.6
    Positive-positive 0 (0%) 1 (5.6%)
    Positive-positive 32 (97%) 17 (94%)
Nucleated cells, median (range) 6.76 (5.72 - 7.84) 7.78 (6.97 - 9.92) 0.034
CD3+ T-cell dose, median (range) 17 (13 - 19) 28 (25 - 30) < 0.001
CD34+ T-cell dose, median (range) 7.0 (5.40 - 9.50) 6.32 (5.03 - 8.54) 0.40
Disease type
    ALL 10 (29%) 5 (28%) 0.6
    AML-MDS 24 (71%) 13 (72.5%)
HSCT-CI
    0-1 33 (97%) 16 (89%) 0.3
    3-4 1 (2.9%) 1 (5.6%)
Pre-transplant disease status
    Complete remission 19 (61%) 9 (56%) 0.7
Conditioning regimen
    Myeloablative 30 (88%) 13 (72%) 0.2
    Reduced intensity 3 (8.8%) 4 (22%)
    Reduced toxicity 0 (0%) 1 (5.6%)
TBI-based conditioning 14 (41%) 10 (56%) 0.3
ATG 6 (18%) 3 (17%) > 0.9
Donor type
    Haploidentical 29 (85%) 14 (78%) 0.7
    Mismatched related 5 (15%) 4 (22%)
GvHD prophylaxis
    CSA or TAC + PTcy 29 (85%) 14 (78%) 0.4
    CSA or TAC/MTX 3 (8.8%) 1 (5.6%)
Acute GvHD 17 (50%) 7 (39%) 0.4
Chronic GvHD
    Total 10 (29%) 4 (22%) 0.7
    NIH score 2-3 6 (60%) 3 (75%) > 0.9

R: recipient; D: donor; CMV: cytomegalovirus; AML: acute myeloid leukemia; MDS: myelodysplastic syndrome; ALL: acute lymphoblastic leukemia; 
HSCT-CI: hematopoietic stem cell comorbidity index; ATG: anti-thymocyte globulin; TBI: total body irradiation; GvHD: graft-versus-host disease; 
CSA: cyclosporine A; PTcy: post-transplant cyclophosphamide. TAC: Tacrolimus; MTX: methotrexate; NIH: National Institutes of Health.
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Figure 1. Cumulative incidence of relapse according to CD3+ T-cell dose.

Figure 2. Relapse-free survival (RFS) and overall survival (OS) for the entire study population.
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Figure 4. Overall survival (OS) according to CD3+ T-cell dose.

Figure 3. Relapse-free survival (RFS) according to CD3+ T-cell dose.
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cGvHD compared with BM grafts [7, 8]. This might be trans-
lated into increased non-relapsed mortality (NRM) and com-
promising survival outcomes.

Saad et al reported on 2,376 subjects to determine wheth-
er the T-cell graft composition can impact GvHD and survival 
outcomes of subjects with acute leukemia or MDS receiving 
peripheral blood allogeneic transplantation using an HLA-
matched sibling donor (MSD) or matched unrelated donor 
(MUD). The authors concluded, currently used cutoff value 
of CD3+ T-cell doses of (14 × 107 cells/kg in MSD; 15 × 107 
cells/kg in MUD) peripheral blood grafts did not significantly 
influence the risk of aGvHD, cGvHD, or other post-transplant 
outcomes [13]. Another relatively old European Society for 
Blood and Marrow Transplantation (EBMT) report, included 
AML subjects in CR, receiving reduced intensity conditioning 
in MUD transplants, with different design, analyzed by IQR, 
thus allowing comparison of grafts with the lowest below and 
the highest above 347 × 106/kg CD3+ T-cell dose content in 
the grafts is an independent prognostic factor associated with 
higher probability of severe aGvHD grades II-IV and III-IV 
for CD3+ T-cell and no effect on cGvHD and other post-
transplant outcomes [12]. The first study analyzed recipients 
of mixed MSD and matched MUD transplants and the sec-
ond study analyzed matched MUD transplants exclusively, 
used different conditioning intensity and methodology(ies) in 
identifying the cutoff CD+ T-cell graft dose. Results of both 
studies were in opposite to our study results and affirmed that 
myeloablative conditioning was more likely to be associated 
with more severe GvHD, as an advanced donor age and sex-
mismatched grafts, which is consistent with our study results 
in the former study, but discordant with the last one.

Similarly, using TCD haploidentical transplantation proce-
dures with manipulation and quantification of graft composi-
tions, especially CD3+ T-cell count will influence post-trans-
plant outcomes [16].

Our data show no associations between graft CD3+ T-
cell dose of peripheral blood grafts and the risk of aGvHD, or 
cGvHD in T-cell-replete mismatched HLA-mismatched allo-
geneic hematopoietic PBSCT, but strongly associated with dis-
ease relapse risk and no statistical significance in OS outcomes 
in multivariate analysis in our study cohort. Nonetheless, the 
subgroup analyses suggest certain correlations, which merit 
further exploration prospectively.

Results of our study are opposite to several previous-
ly published reports in MSD, MUD mentioned above and 
MMSD, haploidentical allotransplants confirming increased 
risk of aGvHD grade 2-4 [10-12]. Our data contrast the report 
published from China by Zhang et al, including 30 subjects 
with acute leukemia and MDS, who received haploidentical 
allo-HCTs, using peripheral blood grafts which showed high 
CD3+ T-cell dose above the median (299.7 × 106/kg) in periph-
eral blood stem cell graft increased the rate of aGvHD, but not 
cGvHD and decreased the OS with no effect on relapse risk 
[16]. The discrepancy in the results between the two studies 
may be attributed to differences in median CD3+ T-cell dose 
in peripheral blood grafts, as well as in the statistical meth-
odology used to categorize the primary outcome variable. In 
this study, CD3+ T-cell dose was categorized by using the me-
dian value, whereas in our study, we used a cutoff value of 

CD3+ T-cell dose using Youden’s analysis and ROC formula 
where it delineates the lowest and the highest risk of develop-
ing GvHD. Moreover, all subjects in this study received ATG 
for GvHD prophylaxis, in combination with cyclosporine, 
short-term methotrexate and mycophenolate mofetil, whereas 
in our study, we used PTcy in combination with cyclosporine 
A (CSA) or tacrolimus and mycophenolate mofetil in all 
haploidentical transplants recipients and ATG was given for 
mismatched transplants in addition to CSA and short course 
methotrexate or mycophenolate mofetil.

Mussetti et al also reported on 234 subjects receiving hap-
loidentical BM and peripheral blood grafts transplants, and 
showed graft CD3+ T-cell content was associated with an in-
creased incidence of all-grade cGvHD and the use of periph-
eral blood grafts was associated with an increased incidence 
of grade 2-4 aGvHD. This is in opposite to our study results in 
regard to GvHD [17].

An important observation in our study is that donor char-
acteristics did not influence any of the study outcomes. These 
results are in contrast with HLA-identical donors and HLA-
matched unrelated donors transplants, where donor age and 
gender correlated with outcomes [13, 23, 24]. Dezern et al in 
his study, reported, increasing donor age by decade was asso-
ciated with poorer OS, worse progression-free survival and a 
higher risk for grade 2 to 4 and grade 3 to 4 aGvHD, but not for 
cGvHD in haploidentical allo-HCTs using reduced intensity 
conditioning [25]. The use of in vivo T-cell repletion with PTcy 
in most of our study participants may effectively abrogate al-
loreactivity, thus neutralizing differences related to donor 
characteristics. PTcy is known to neutralize HLA-mismatch 
disparities in the haploidentical transplant setting by blocking 
the proliferating fraction of donor CD3+ T-cell, thus reducing 
the risk of GvHD, and probably differences between donor’s 
characteristics [26, 27]. However, it is also possible that our 
study was underpowered to detect a significant influence of 
donor characteristics on outcomes. Lack of donor-recipient 
(D-R) combined age score variable analyzed in the uni- and 
multivariate analyses might have an effect on better assess-
ment for aGvHD and cGvHD in our cohorts [28].

Although, there is a strong association of graft CD3+ T-
cell dose with relapse risk (P = 0.02) which was confirmed in 
multivariate analysis and OS (P = 0.030) in univariate analysis, 
that lost it is statistical significance in multivariate analysis. So, 
our data are not strongly associated with survival outcomes, 
since the association was failed to be confirmed in multivari-
ate analysis. This can be explained by the absence of other 
variables in the univariate and multivariate analyses like dis-
ease risk index and the inclusion of subjects with active MDS 
at the time of transplant. Other factors including conditioning 
intensity, TBI-based conditioning, type of donor, recipient and 
donor age, D-R sex and ABO mismatch were not associated 
with either GvHD or survival outcomes.

From clinical perspective, the use of in vivo T-cell deple-
tion using PTcy in haploidentical and ATG in mismatched re-
lated transplants in recipients of peripheral blood grafts in our 
study cohort may result in ameliorating the risk of GvHD in 
high CD3+ T-cell cohort especially cGvHD.

Our study has important limitations including few hetero-
geneous subjects and disease- and transplant-related covari-
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ates, different conditioning intensities, the lack of inclusion of 
CD34 cell dose, nucleated cell dose in uni-multivariate analy-
ses, that might affect the risk of GvHD and survival outcomes, 
lack of T-cell phenotypic subsets: CD4+, CD8+, or CD4+/CD8+ 
ratio for better assessment of the risk of GvHD and correlation 
with donor and recipient combined age score.

In conclusion, our data suggest, high CD3+ T-cell dose in 
peripheral blood grafts is associated with lower risk of relapse 
and might improve long-term survival outcomes, but has no 
influence on the risk of developing aGvHD or cGvHD in T-
cell-replete mismatched peripheral blood hematopoietic cell 
transplantation. Our results need validation in the context of 
prospective study to determine whether the impact of CD3+ T-
cell dose and the T-cell subsets (CD4+, CD8+, Tregs, and naive 
T cells) of the peripheral blood allografts have a meaningful 
influence on transplantation outcomes especially in haploiden-
tical allo-HCTs, using PTcy.
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