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Abstract

Background: Allogeneic peripheral blood stem cell transplantation 
(PBSCT) has been increasing for the last years in Latin America. The 
objective of this study was to describe clinical outcomes in acute my-
eloid leukemia (AML) receiving allogeneic PBSCT between 2013 
and 2019 in a single center of Cali, Colombia.

Methods: A retrospective cohort study was conducted in Fundacion 
Valle del Lili. Patients diagnosed with AML who received an alloge-
neic PBSCT between 2013 and 2019 using human leukocyte antigen 
(HLA)-matched sibling donors (MSDs) or haploidentical related do-
nors (HRDs) with myeloablative conditioning regimen were includ-
ed. Cases with diagnosis of promyelocytic leukemia, myelodysplas-
tic syndrome-related AML and therapy-related AML were excluded. 
Data were obtained directly from the hospital PBSCT database and 
clinical records.

Results: A total of 50 patients were included (HRD, n = 32; MSD, n 
= 18). Sixty-two percent was in the first complete remission (CR1) at 
the time of the transplant, of which 26% were MSD and 74% were 
HRD. The European Group for Blood and Marrow Transplantation 
(EBMT) risk score was: 44% vs. 50% low, 28% vs. 28% intermediate 
and 28% vs. 22% high for MSD vs. HRD, respectively. Overall sur-
vival at 5 years for MSD was 62% (95% confidence interval (CI): 31-
83%) and 43% (95% CI: 25-60%) for HRD. Event-free survival was 
56% (95% CI: 26-78%) and 35.6% (95% CI: 18-53%), respectively. 
Non-relapse mortality at day-100 was 6% (95% CI: 0.8-35%) and 
20% (95% CI: 9-39%). Relapse at5 years was 18% (95% CI: 4-58%) 
and 25% (95% CI: 10-52%). Overall mortality rate was 46%. The 

grade II-IV, III-IV acute graft-versus-host disease and severe chronic 
graft-versus-host disease was 44%, 11% and 12% for MSD, and 43%, 
9% and 0% for HRD.

Conclusion: These results underline that MSD remains the first do-
nor choice for AML patients in CR1 when available. HRDs are still 
our next option among alternative donors. It is necessary to find strat-
egies that have a positive impact on those outcomes that markedly 
affect the quality of allogeneic PBSCT and the prognosis of patients. 
Comparative, randomized, prospective studies with longer follow-up 
of haploidentical allogeneic PBSCT with other donor types are re-
quired to definitely establish its role among alternative donors.

Keywords: Acute myeloid leukemia; Hematopoietic stem cell trans-
plantation; Bone marrow transplantation; Survival; Colombia; My-
eloablative conditioning regimen; Donors

Introduction

Acute myeloid leukemia (AML) is the most common form of 
acute leukemia among adults worldwide. The estimated new 
cases and deaths were 20,050 and 1,560 cases in 2022 for both 
sexes in the United States [1]. The overall 5-year survival rate 
in patients with AML was 28% during period 2010 to 2017 
in the National Cancer Institute’s Surveillance, Epidemiology, 
and End Results (SEER) database [2].

Allogeneic hematopoietic stem cell transplantation 
(HSCT) is the most effective post-remission treatment for pre-
vention of relapse in high and intermediate risk AML in first 
complete remission (CR1) [3]. Normally, human leukocyte an-
tigen (HLA)-matched sibling donors (MSDs) are considered 
the optimal donors, but less than one-third of patients will have 
an available MSD [4]. For this reason, matched unrelated do-
nors (MUDs) have been increasing their numbers in the last 
decade and registries worldwide now include more than about 
40 million volunteer donors, most of them in North America 
and Europe [5]. However, the probability of finding a fully 
MUD varies on average between 16% and 75% depending on 
ethnicity [6, 7]. Also, lack of access limits this option in some 
regions [8].

The use of umbilical cord blood (UCB) grafts continues 
to decrease with the rise in numbers of haploidentical trans-
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plants performed and its high cost [7, 9]. When haploidentical 
related donors (HRDs) are used, improvements in condition-
ing regimens such as pre-transplant thymoglobulin and post-
transplant cyclophosphamide (PT-Cy) have helped to decrease 
non-relapse mortality (NRM) and severe graft-versus-host dis-
ease (GvHD) incidence [10].

Allogeneic peripheral blood stem cell transplantation (PB-
SCT) has been increasing for the past years in Latin America. 
Nevertheless, transplant rate is five- to eight-fold lower than 
that in the North America and European regions [11]. Several 
Latin American centers have reported their results according to 
their resources [12]. The objective of this study was to describe 
clinical outcomes in patients with AML receiving allogeneic 
PBSCT between 2013 and 2019 using either MSD or PT-Cy-
based haploidentical PBSCT in Cali, Colombia.

Materials and Methods

Design and setting

A retrospective, hospital-based, observational cohort study was 
conducted in the city of Cali, Colombia. Cali, capital of the Valle 
del Cauca Province, is the third largest city in the country with 
around 2,250,000 inhabitants in 2019 [13]. During a 5-year pe-
riod 2013 - 2017, 346 new cases of myeloid leukemia were di-
agnosed in permanent residents of Cali with an age-standardized 
incidence rate of 3.1 for men and 2.1 for women per 100,000 
person-years (world standard population) [14].

In the country, there are around 15 bone marrow transplant 
centers, two of them located in the city [15]. Unrelated HLA-
matched or UCB transplantations are not performed in the coun-
try. In 2012, a total of 428 HSCTs were reported in the Colombi-
an public health surveillance system, of which 61% (261) were 
autologous transplants, 32.2% (138) allogeneic transplants and 
6.8% (29) transplants with an HLA-haploidentical donor [16].

Fundacion Valle del Lili is a high-complexity university 
hospital that serves as a reference center in southwestern Co-
lombia. It is one of five hospitals that have integrated onco-
logical services in the city. Supplementary Material 1 (www.
thejh.org) shows the frequency of HSCT in the hospital.

A literature review was performed. Search terms were 
defined that described four key concepts: 1) AML; 2) HSCT; 
3) MSD; 4) HRD; these terms were combined using Boolean 
operators. The search was conducted in MEDLINE (PubMed). 
Additional information was identified by manually screening 
the references of the retrieved literature reviews and of some 
of the articles retained.

Institutional Review Board approval

The Institutional Review Board - Comite de Etica en In-
vestigacion Biomedica of the Fundacion Valle del Lili ap-
proved the study protocol (Protocol 974, Minutes 8-2016). 
This study was conducted in compliance with the ethical 
standards of the responsible institution on human subjects as 
well as with the Helsinki Declaration. Also, it was considered 

the regulations of Resolution 8430/1993 of the Ministry of 
Health of Colombia.

Patients and follow-up

Case definition

All patients aged ≥ 18 years with AML diagnosis who mostly 
were in CR1 at the time of their first allogeneic PBSCT using 
an MSD or HRD were included in this study.

Cases were obtained from the hospital HSCT database 
during the period from January 2013 to December 2019. The 
database includes information related to demographic, diag-
nosis, treatment and follow-up (vital status and last contact).

Exclusion criteria

Cases with higher than 10% missing data in clinical record and 
diagnosis of promyelocytic leukemia, myelodysplastic syn-
drome-related AML and therapy-related AML were excluded.

Transplantation procedures

HLA (A, -B, -C, -DR and - DQ loci) typing by PCR-SSOP-
Luminex method was performed in donors and recipients. HLA 
disparity: A, B, C and DRB1, DQB1 between 5/10 and 10/10, 
negative panel reactive antibody (PRA) and donor-specific anti-
HLA antibodies (DSA) tests, cytomegalovirus serostatus, donor-
recipient ABO group and donor age and sex were considered in 
patients with several donors following institutional guidelines.

Hematopoietic stem cell harvest

Peripheral blood stem cell mobilization and collection protocol 
included granulocyte colony-stimulating factor (G-CSF) with 
filgrastim 10 µg/kg/day for 5 days after stem cells were cryo-
preserved using 5% dimethyl sulfoxide (DMSO) and stored at 
a temperature of -84 °C.

Conditioning regimens

Myeloablative conditioning (MAC) was applied in all patients 
with fludarabine (30 mg/m2 days -5 to -2), busulfan (110 mg/
m2 days -5 to -2) plus 400 cGy fractionated total body irra-
diation (fTBI) (BUFLU TBI-400) or cyclophosphamide (Cy) 
(120 mg/kg) plus 1,320 cGy fTBI (Cy TBI-1320).

Supportive measures

Blood products and nutritional support were provided accord-
ing to institutional guidelines. All blood products were filtered 
and radiated. A hemoglobin level < 6 g/dL and less than 10,000 
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platelets or any bleeding prompted transfusion. Parenteral nu-
trition was administered when applicable (i.e., grade III-IV 
mucositis).

GvHD prophylaxis

Institutional guideline included cyclosporine (CSP) and my-
cophenolate mofetil (MMF) or methotrexate (MTX), and 
post-transplant Cy (PT-Cy) 50 mg/kg/day on days +3 and +4 
in HRD. CSP and MMF or MTX were used for MSD. G-CSF 
was applied from day +7 to neutrophil engraftment.

Antimicrobial prophylaxis

Acyclovir 400 mg every 12 h PO, and a single tablet of 160 
mg of sulfamethoxazole and 800 mg of trimethoprim three 
times per week PO, posaconazole 300 mg every 12 h on day 
1, followed by 300 mg daily PO were all administered starting 
the conditioning regimen. Patients did not receive antibiotic 
prophylaxis according to hospital protocol (cefepime 2,000 
mg every 8 h in case of febrile neutropenia).

Follow-up

Vital status and the date of death or the last day of follow-up 
were determined using the HSCT database, general hospital 
mortality, hospital discharge, or the health system affiliation 
database (BDUA).

Clinical outcomes

The primary outcome of the study was overall survival (OS). 
Secondary outcomes included event-free survival (EFS), re-
lapse-free survival (RFS), relapse, NRM, transplant-related 
mortality (TRM), acute and chronic GvHD [17]. All outcomes 
were measured since the date of HSCT.

EFS was defined as survival with no evidence of relapse 
or death. Relapse was defined as the reappearance of > 5% 
blasts on morphological evaluation in the bone marrow or an 
extramedullary site. NRM was defined as death without evi-
dence of relapse or progression. TRM was defined as death 
due to any transplantation-related cause other than disease 
relapse. Acute and chronic GvHDs were defined according 
to Glucksberg standard criteria [18]. Neutrophil engraftment 
was defined as achieving an absolute neutrophil count > 0.5 
× 109/L for three consecutive days, and platelet engraftment 
was defined as a platelet count > 20 × 109/L for 7 days unsup-
ported by transfusion. Primary graft failure was defined as no 
evidence of engraftment or hematological recovery of donor 
cells, within the first month after transplant, without evidence 
of disease relapse.

The European Group for Blood and Marrow Transplanta-
tion (EBMT) risk score was calculated. It is based on patient 
and transplantation characteristics, which was developed in 

chronic myeloid leukemia patients and subsequently validated 
in other patient groups including AML [19].

Statistical analysis

A descriptive analysis of the sociodemographic and clinical 
variables was performed using measures of central tendency 
and dispersion. Quantitative variables were compared using 
the Mann-Whitney U test. Qualitative variables are shown as 
frequencies and percentages and were compared using the χ2 
test or Fisher’s exact test.

Survival analysis was performed using the Kaplan-Meier 
method. OS was calculated using the date of allogeneic PB-
SCT and the date of death from any cause or the last day of 
follow-up (the last day of hospital care and the date of last 
contact recorded; the most recent date were used).

Relapse and NRM were summarized using cumulative in-
cidence estimates. OS and EFS were compared according to 
the EBMT risk score using log-rank test.

A value of P < 0.05 was considered statistically signifi-
cant. All analyses were performed using STATA® (Version 
14.0, StataCorp LP, College Station, TX).

Results

A total of 50 patients (HRD, n = 32; MSD, n = 18) were in-
cluded.

Patient characteristics

Patient, disease, and transplant characteristics are shown in 
Tables 1 and 2. Sixty-two percent were in CR1 (MSD: 26%, 
and HRD: 74%). Median age of recipient and donor was 38 
years (interquartile range (IQR): 24 - 47) and 31 years (IQR: 
22 - 41), respectively. Low, intermediate and high EBMT risk 
scores were 44%, 28% and 28% for MSD, and 50%, 28% and 
22% for HRD.

Transplant characteristics

MAC was performed mostly with BUFLU TBI-400 (63%), 
whereas 37% patients received Cy TBI-1320 (Table 2). Stem 
cell source was peripheral blood in all cases. Forty-seven pa-
tients had both neutrophil and platelet engraftment. The medi-
an neutrophil and platelet engraftment time was 17 days (IQR: 
13 - 19) and 18 days (IQR: 14 - 24), respectively.

Clinical outcomes

Five-year OS for MSD was 62% (95% confidence interval 
(CI): 31-83%), and 43% (95% CI: 25-60%) for HRD (Fig. 1). 
There is no statistically significant difference between group 
(P = 0.142). OS in MSD using BUFLU TBI-400 vs. Cy TBI-
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Table 2.  Mortality-Related Transplant Factors (n = 50)

Variable Total (n = 50) MSD (n = 18) HRD (n = 32) P-value
EBMT risk score
  Low risk 24 (48) 8 (44) 16 (50) 0.928
  Intermediate risk 14 (28) 5 (28) 9 (28)
  High risk 12 (24) 5 (28) 7 (22)
Conditioning regimen, n (%)
  BUFLU TBI-400 30 (63) 9 (56) 21 (66) 0.527
  Cy TBI-1320 18 (37) 7 (44) 11 (34)
Median number of infused CD34+ (IQR), × 106 10.25 (7.85 - 13.58) 11.04 (6.97 - 13.41)b 9.92 (7.85 - 13.66)c 0.224
aGvHD, n (%)a

  II-IV 14 (44) 4 (44) 10 (43) 1
  III-IV 3 (9) 1 (11) 2 (9) 1
cGvHD, n (%) 18 (44) 8 (50) 10 (40)
  Mild 13 (72) 5 (63) 8 (80)
  Moderate 4 (22) 2 (25) 2 (20) 0.765
  Severe 1 (6) 1 (12) -
Cytomegalovirus viremia, n (%) 33 (66) 10 (56) 23 (72) 0.242

an = 32. bn = 12. cn = 26. aGvHD: acute graft-versus-host disease; BUFLU TBI-400: fludarabine, busulfan plus 400 cGy fractionated total body irradia-
tion; cGvHD: chronic graft-versus-host disease; Cy TBI-1320: cyclophosphamide plus 1,320 cGy fractionated total body irradiation; EBMT: The Eu-
ropean Group for Blood and Marrow Transplantation; HRD: haploidentical related donor; IQR: interquartile range; MSD: HLA-matched sibling donor.

Table 1.  Patients and Hematopoietic Stem Cell Transplantation Characteristics (n = 50)

Characteristics Total (n = 50)
Type of hematopoietic stem  

cell transplantation P-value
MSD (n = 18) HRD (n = 32)

Median patient/recipient age (IQR), years 38 (24 - 47) 38 (23 - 46) 37 (24 - 50) 0.824
Median donor age (IQR), years 31 (22 - 41) 40 (25 - 43) 29 (20 - 38) 0.075
Male sex, n (%) 22 (44) 5(28) 17 (53) 0.083
FAB categories, n (%)
  M0 = 0 11 (22) 4 (22) 7 (22) 0.732
  M1 = 1 9 (18) 5 (28) 4 (13)
  M2 = 2 8 (16) 3 (17) 5 (16)
  M4 3 (6) - 3 (9)
  M5 6 (12) 1 (6) 5 (16)
  M5b 3 (6) 1 (6) 2 (6)
  NOS 10 (20) 4 (22) 6 (19)
Pre-transplantation disease status, n (%)
  First complete remission 31 (62) 8 (44) 23 (72) 0.227
  Second complete remission 10 (20) 5 (28) 5 (16)
  Third or beyond complete remission 3 (6) 2 (11) 1 (3)
  Active disease 6 (12) 3 (17) 3 (9)
Median time of follow-up (IQR), months 9 (4 - 22) 10 (6 - 23) 8 (3 - 23) 0.293
Neutrophil engraftment, n (%) 47 (94) 18 (100) 29 (90) 0.180
Median time of neutrophil engraftment (IQR), days 17 (13 - 19) 14 (12 - 18) 18 (15 - 19) 0.022
Platelets engraftment, n (%) 47 (94) 18 (100) 29 (90) 0.180
Median time of platelet engraftment (IQR), days 18 (14 - 24) 14 (12 - 19) 22 (16 - 25) 0.007

FAB: French-American-British cooperative team; HRD: haploidentical related donor; IQR: interquartile range; MSD: HLA-matched sibling donor.
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1320 was 100% vs. 33% at 12 months, and 48% vs. 45% at 12 
months for HRD. Supplementary Material 2 (www.thejh.org) 
shows the OS by conditioning regimens.

EFS was 56% (95% CI: 26-78%) and 35.6% (95% CI: 
18-53%), respectively. There is no statistically significant 
difference between group (P = 0.107). Five-year OS for MSD 
with EBMT risk score < 3 was 76% (95% CI: 30-91%) and 
44% (95% CI: 7-78%) with EBMT risk score > 4, although 
there is no statistically significant difference (P = 0.619). In 
those with HRD, OS with EBMT score < 3 was 48% (95% 
CI: 27-66%), and 40% (95% CI: 5-64%) with EBMT risk 
score > 4 at 5 years of follow-up, also there is no statisti-
cally significant difference (P = 0.917). RFS was 77% (95% 
CI: 43-92%) for MSD and 57% (95% CI: 36-73%) for HRD 
(Fig. 2). There is no statistically significant difference be-
tween group (P = 0.188).

The day-100 NRM for MSD was 6% (95% CI: 0.8-35%) 
and 20% (95% CI: 9-39%) for HRD. At 5 years of follow-up, 
these values increase to 23% (95% CI: 8-57%) and 43% (95% 
CI: 27-63%), respectively (Fig. 3). The relapse at 5 years of 
follow-up was 18% (95% CI: 4-58%) for MSD and 25% (95% 
CI: 10-52%) for HRD (Fig. 4). The overall mortality was 46%. 
Most of the deaths were transplant-related (15/23 deaths), 
with infections being the most common cause of death. Other 
causes of death are summarized in Supplementary Material 3 
(www.thejh.org).

The cumulative incidence of grade II-IV, III-IV acute 
GvHD and severe chronic GvHD was 44%, 11% and 12% for 
MSD, and 43%, 9% and 0% for HRD (Table 2).

A total of 12 studies were reviewed and considered rel-
evant to the topic of this paper after literature review [20-31]. 

Four were from Latin America and four from Europe. Table 3 
summarizes the main findings of the studies.

Discussion

This study evaluated the clinical outcomes of patients with 
AML who underwent HRD vs. MSD at a single center in Cali, 
Colombia. The findings demonstrate that HRD transplantation 
offers acceptable outcomes, with effectiveness and toxicity 
rates comparable to established standards. Importantly, HRD 
provides a valuable treatment option for AML patients who 
would otherwise face unfavorable outcomes without trans-
plantation.

Donor selection is a crucial factor in determining the suc-
cess of HSCT for AML. MSD is generally considered the 
optimal donor source for allogeneic HSCT. However, when 
MSD is not available, the EBMT-Acute Leukemia Work-
ing Party (ALWP) suggested MUD as the subsequent choice 
due to superiority for OS, leukemia-free survival and NRM 
shown in certain cohorts [32, 33]. The likelihood of finding a 
highly matched unrelated donor depends on the patient’s HLA 
haplotype frequencies and ethnic background. In cases where 
MSD is unavailable or unsuitable, HLA-mismatched unrelated 
donors (MM-URDs), UCB and HRD may be considered as 
alternative options [34].

Our OS and RFS are consistent for MSD and HRD, with 
those reported in similar Latin American, North American, Eu-
ropean and Asian populations [20-23, 25-31] (Table 3). Differ-
ences in these outcomes between MSD and HRD were not sta-
tistically significant. However, MSD had longer OS and RFS 

Figure 1. Comparison of overall survival of allogeneic hematopoietic stem cell transplantation, 2013 - 2019. There is no statisti-
cally significant difference between groups (P = 0.142). HRD: haploidentical related donor; MSD: HLA-matched sibling donor.
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than HRD. This could be explained as follows: first, MSDs are 
more likely to be HLA-matched to the recipient. However, the 
MSD availability varies substantially based on ethnicity and 
age, with rates ranging from 13% to 51% [35]. HLA matching 
is important for reducing the risk of GvHD, which is a major 
complication of allogeneic HSCT [36]; second, although there 
were no differences in donor age between groups, the medi-
an age was lower in HRD. Younger and healthier donors can 
engraft and function effectively in the recipient [37]. Despite 
these ongoing discussions, EBMT centers’ utilization of HRD 
has increased by 250% since 2010 for both malignant and non-
malignant disorders [34].

In the HRD group, the OS was low, particularly in the 
low-risk group (EBMT score < 3), with a day-100 NRM 
reaching 16%, and a high incidence of grade II-IV acute 
GvHD reaching 46%. These poor outcomes could be ex-
plained by three limitations of this study: the small sample 
size, the single-center design and the absence of long-term 
follow-up data.

Despite scarcity of prospective studies, some authors of 
comparative non-randomized trials using PT-Cy and other 
methods for in vivo selective T-cell-depletion HRD alloge-
neic HSCT have suggested favorable clinical outcomes (OS, 
GvHD, RFS, EFS and NRM) comparable to MSD allogeneic 
HSCT [38-40]. In our center, MUD transplantations are not 
performed due to issues related to the health system and eco-

nomic issues related to the logistics of bringing hematopoietic 
progenitors from abroad.

Initial attempts at haploidentical HSCT were associated 
with high rates of GvHD [41]. Our study found a 43% of 
acute GvHD, with only 9% of cases classified as grade III-IV 
acute GvHD in the HRD group and 11% in the MSD group. 
Several studies have shown that the risk of acute GvHD is 
lower in HRD with PT-Cy compared to MSD [28, 42, 43]. 
Another concern related to haploidentical HSCT is the time 
to engraftment. Engraftment for neutrophils and platelets 
in our study took a median of 18 and 22 days, respectively. 
These results are consistent with findings from other studies 
[21, 23, 30].

The role of MAC is to eliminate residual hematological 
disease from the bone marrow, create space for donor stem 
cells in the host bone marrow, and provide immunosuppression 
to ensure engraftment. Comparing MAC regimens is complex 
due to patient and donor variables that influence toxicity and 
relapse risk. The BUFLU TBI-400 conditioning was used in 
the majority of cases. Fludarabine synergizes with busulfan by 
inhibiting DNA ligase and DNA primase, preventing DNA po-
lymerization, and impairing alkylator-induced damage repair 
[44, 45]. This conditioning regimen has been widely used in 
other centers [31, 46] and has been associated with lower tox-
icities [47].

NRM was higher in HRD group as in previous studies [22, 

Figure 2. Overall and comparison of relapse-free survival in allogeneic hematopoietic stem cell transplantation, 2013 - 2019. (a) 
Overall of relapse-free survival. (b) Comparison of relapse-free survival. There is no statistically significant difference between 
groups (P = 0.188). HRD: haploidentical related donor; MSD: HLA-matched sibling donor.
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Figure 3. Overall and comparison of non-relapse mortality after allogeneic hematopoietic stem cell transplantation, 2013 - 2019. 
There is no statistically significant difference between groups (P = 0.190). (a) Overall of non-relapse mortality. (b) Comparison of 
non-relapse mortality. HRD: haploidentical related donor; MSD: HLA-matched sibling donor.

Figure 4. Comparison of relapse after allogeneic hematopoietic stem cell transplantation, 2013 - 2019. There is no statistically 
significant difference between groups (P = 0.537). HRD: haploidentical related donor; MSD: HLA-matched sibling donor.
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23, 25, 27, 30, 31]. Although it has been proposed that NRM 
increased with donors other than an HLA-identical sibling 
donor [48], studies involving alternative donors have never 
shown NRM rates higher than 40% at 24 months [22, 23, 
27, 29]. Additionally, NRM decreased with reduced-intensity 
conditioning in all risk categories [48]. Retrospective stud-
ies have included a non-negligible percentage of non-MAC 
[20, 22-24, 27]. Furthermore, some of these studies used only 
chemotherapy as MAC or included TBI in a low percentage 
of their patients [20, 21, 23, 27]. Our center has always used 
MAC with TBI. This could explain why 71% of deaths in 
the HRD group were transplant-related causes (most of them 
due to infections). In addition, it could also justify our low 
relapse rates.

Multiple factors hinder the optimal utilization of alloge-
neic PBSCT in adult patients with AML in our country. There 
are still limitations in our context to identify patients who 
benefit of this strategy in the most common scenario such as 
CR1 because many patients came from other hospitals with-
out adequate or availability molecular and/or cytogenetic 
tests. Unfortunately, not all hospitals have the logistics and 
tools to make an adequate prognosis at the onset of the dis-
ease. Proof of this is the fact that almost half of individuals 
included in the study had a low EBMT risk score, and just 
25% were classified as high risk. However, outcomes such 
as NRM seem to correspond to populations that generally 
would have higher EBMT scores. Consequently, additional 
elements such as risk stratification by genetics, minimal re-
sidual disease, transplant technology enhancements and ade-
quate cytogenetics could improve transplant decisions on the 
basis of an individualized assessment of both the predicted 
risk of disease relapse and maximal tolerated NRM for our 
patients [49-51].

Limitations and strengths

The results of this study should be interpreted in the context 
of their design. First, it was conducted retrospectively at a sin-
gle center, limiting the sample size and implying selection and 
information biases. Secondly, we had a small sample size of 
allogeneic PBSCT. Third, MUD and UCB transplantation are 
not performed in the country because these procedures are ex-
pensive for the health system and the supplies must be brought 
out of the country, which makes its implementation difficult. 
Fourth, the lack of long-term follow-up could affect the esti-
mates of the study times and clinical outcomes.

Despite the limitations, these findings contribute to the 
better knowledge and characterization of MSD and HRD 
transplants in AML patients because we described the clini-
cal scenario and outcomes in a low-to-middle income coun-
try. Previous studies in Latin American countries have lim-
ited data related with engraftment, GvHD, RFS, NRM and 
relapse. These findings are useful for the medical commu-
nity that handles patients with similar characteristics in the 
country and region. Future research should be considered 
multicenter design with larger sample sizes, randomized, 
prospective, to compare long-term outcomes of patients who 
undergo HRD vs. MSD HSCT and new therapeutic strategies 

to reduce risk of GvHD and other complications of allogenic 
HSCT.

Conclusions

MSD remains the first choice for allogeneic PBSCT in adult 
patients with AML in CR1 when available. HRD is still the 
next option among alternative donors. There is a need to iden-
tify strategies that improve outcomes that significantly impact 
the quality of allogeneic PBSCT and prognosis. Comparative, 
randomized, prospective studies with longer follow-up are 
needed to establish the role of haploidentical allogeneic PB-
SCT among alternative donors.
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