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This letter describes the experience of the American University of Beirut Medical Center in Lebanon with haploidentical stem cell transplant (haplo-SCT) for hematological malignancies in adult patients. Haplo-SCT made it possible through universal and rapid donor availability for most of the adult patients with leukemia or lymphoma not only in the Middle East but also globally. Moreover, the use of post-transplant cyclophosphamide (PTCy) and reduced intensity conditioning (RIC) regimens when indicated improved the outcome and decreased the toxicity of haploidentical stem cell transplant.RIC regimens also allowed its use in the elderly population. Patients from throughout the Middle East come to our center, the American university of Beirut Medical Center, to receive this transformative type of stem cell transplant. In this paper, we discuss the results of haplo-SCT with PTCy done on adult patients with hematological malignancies in our center from 2015 to 2021. The results are encouraging and show that haplo-SCT should be considered more often in the Middle Eastern countries. The subgroup analysis showed the importance of achieving complete remission of the disease prior to transplant to improve outcomes in our center. There is a paucity of literature on the outcomes of haplo-SCT in the Middle East which may contribute to the limited number of centers that offer this type of SCT. Herein, we aim to fill this gap in the hopes of encouraging the implementation of this potentially curative modality of treatment to a larger extent in the Middle East.
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Background and Introduction

Haploidentical stem cell transplant (Haplo) has made it possible that almost every allotransplant candidate has a donor (1). The outcome of Haplo has improved dramatically by using T-cell replete grafts with administration of post-transplantation cyclophosphamide (PTCy). The results of such transplants have been comparable to other historical transplant modalities (1). Locally, it has been offered at our center, the American University of Beirut Medical Center (AUBMC) in Beirut, Lebanon, to patients from throughout the Middle East and the Gulf area since 2013 (2, 3).

Autologous SCT activity in Lebanon has remained mostly stable since 2012 compared to allogeneic activity, which increased drastically (2). This increase in allogeneic stem cell transplantation (allo-SCT) can be mainly attributed to increased availability. Allo-SCT in Lebanon is limited by many factors related to the cost, third party coverage, referral and availability of donors (2). Allo-SCT with matched-related donor (MRD) is considered the best source for allo-SCT among patients with hematologic malignancies but is available for only 25% of patients (1). For the rest of the patients, matched unrelated donor (MUD) transplant is an alternative option worldwide (1). The odds of finding a MUD in international registries can range from 20% to 80% depending on patient’s ethnic background (1). However, in Lebanon and the Middle East area, the probability is less than 5% (2, 3). The low representation of the Middle East population in international registries and the lack of a public registry in the region make it impractical for almost 70% of patients with leukemia and lymphoma (2, 3). For all these reasons, only six patients received allo-SCT from MUD during those last years at our center (2, 3).

In contrast to MUD, almost 95% of the patients have at least one haploidentical donor with an average of 2.7 donors per patient (2). This universal availability of a haploidentical donor, the lower cost, and the short time needed to find the appropriate donor makes the possibility of a Haplo attainable for most patients in Lebanon (2, 3). Moreover, the use of PTCy, anti-thymocyte globulin, graft manipulation (T-cell repletion), and reduced intensity or toxicity conditioning regimen (RIC/RTC) decreased the rate of non-relapse mortality (NRM) associated with Haplo (4–10).

Haplo at AUBMC is predominantly performed for adult patients with hematological malignancies such as acute leukemia and lymphoproliferative disorders, namely Hodgkin’s and Non-Hodgkin’s lymphoma (2, 3). Haplo use in Lebanon started in 2013 (5% of allo-SCT) and reached around 40 to 50% of the allogeneic transplant activity since 2016 (2, 3). Until now, 130 (adults and pediatric) patients received Haplo at AUBMC with 117 of them from 2015 to this date (2, 3).


Haploidentical stem cell transplant in adult patients at AUBMC from 2015 to 2021

In this letter, we describe the outcomes of Haplo with post-transplant cyclophosphamide in 99 consecutive adult patients with leukemia and lymphoma at AUBMC from January 2015 to December 2021. On average, 17 adult patients received Haplo every year. The age of the patients ranged from 17 to 79 years with a median of 41 years. One patient included in our cohort was 17-year-old at the time of transplant. The patient was referred to our center to be treated as an adult patient for the following reasons: (1) the patient’s disease and characteristics (2) the patient was close to turning 18 at the time of the transplant. The rest of our cohort was at 18-year-old at the time of the transplant. Hence, this paper is reporting the experience of adult patients. As for patients older than 60, Haplo was made possible by using RTC/RIC and updated supportive care. This procedure was performed mainly for acute leukemia, predominantly myeloid (64%), and lymphoma (24%). Almost all (98%) of these transplants were performed using peripheral blood stem cell sources (PBSC) and 63% of patients were in complete remission (CR) at the time of transplantation. Different conditioning regimens were used depending on disease type, disease status, and patient characteristics. The conditioning regimens include Thiotepa-busulfan-fludarabine with anti-thymocyte globulin (TBF- ATG) (11–13) (57%) or fludarabine cyclophosphamide with total body irradiation 2 to 4 Gy (TBI) (Flu + Cyclo + TBI) (14) (14%). Patients with relapsed/refractory (R/R) malignancies received a sequential regimen consisting of Thiotepa-etoposide-cyclophosphamide (TEC) and RIC (15) in (17%) if younger than 65 and fit for the regimen. Patients with R/R malignancies but older than 65-year-old or unfit for intensive regimens received flu-ATG-TBI (12, 13, 16) (2%), or either Clofarabine (Clo) or flu with 4 to 8 Gy total body irradiation (TBI) (17) (9%) if older than 65 years or deemed unfit for intensive regimens. All of our patients received cyclophosphamide 50 mg/kg/day at day 3 and day 5 post-transplant (18). The patients and transplant characteristics are listed in Table 1.


TABLE 1 Patient and transplant characteristics.
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Statistics and methods

This retrospective study was approved by the IRB ethics committee in our center, AUBMC. Patients who underwent haplo with post-transplant cyclophosphamide between 01, January, 2015 and 31, December, 2021 in our center were considered for this study. We collected all data retrospectively from our center’s database and used standard descriptive statistical methods to summarize it. Data collected were related to patient characteristics, such as gender and age, transplant and donor characteristics disease characteristics, such as stem cell source, disease status at transplant and conditioning regimens, and clinical events such as treatment-related complications and survival data at last follow-up. Categorical variables were compared using the X2 test, while continuous variables were compared using Student’s t-test. Progression-free survival (PFS) was defined as survival without relapse or progression of hematological disease. For patients without disease or progression, we censored their data at the last follow-up. Overall survival (OS) and NRM were defined as death from any cause and without evidence of relapse, respectively. We utilized the Kaplan-Meier method to calculate the probabilities of graft-vs.-host disease (GVHD), PFS, and OS. The cumulative incidence functions were employed to estimate the relapse incidence (RI) and NRM in a competing risk setting. A p-value <0.05 was considered to indicate a significant difference. All analyses were conducted using SPSS version 26.0 and R-Studio version 1.2.5019.



Results and discussion


GVHD and NRM

After a median follow-up of 710 days, nearly 2 years, the incidence of acute and chronic GvHD was found to be low compared to that reported in the literature in regard to Haplo with post-transplant cyclophosphamide (19, 20). Thirty four patients (34%) developed acute GvHD at the time of the last follow-up and 9 patients (9%) developed chronic GvHD at the time of the last follow-up. Seventeen (17%) of our patients developed grade III-IV acute GvHD while 9% developed grade II acute GvHD. As for the patients who developed chronic GvHD, 5 patients (5%) developed limited chronic GvHD while 4 patients (4%) developed extensive chronic GvHD. The relatively low incidence of GvHD reported here could be related to the small sample size or to the systematic concomitant use of PTCy and ATG. Infectious complications that happened in our cohort include hemorrhagic cystitis (28%), CMV reactivation (56%), clostridium difficile (17%), EBV reactivation (16%), human herpes virus 6 (7%), and central line-associated bloodstream infection (3%). As for engraftment, platelet and white blood cell engraftment failure happened in 17% and 3% of patients, respectively. NRM in our sample was 9% on day 100 after transplantation, 21% at 1 year after transplantation, and 24% at 2 years after transplantation (Table 2).


TABLE 2 Patient and transplant outcomes.
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Relapse

As for relapse, the RI was 24% and 30% at 1-year and 2-years post-transplant respectively. This cumulative incidence of relapse is comparable to the cumulative incidence of relapse published by EBMT: 44% in ALL patients and 32% in AML patients after three years of transplantation (19, 20). Relapse or refractory disease related mortality turned out to be the main mortality cause in our cohort and accounted for 31% of deaths at the median follow-up time of 2-years post-transplant.



OS and PFS

PFS was 53% and 44% at 1 year and 2 years after transplantation with a median PFS 17 months. The 1-year and 2-year posttransplant probability of OS was 57% and 47%, respectively, with median OS of 21 months. Both OS and PFS curves reached a plateau around two years after transplantation (Figure 1). These results are satisfactory since 33% of the patients in our sample had active disease at the time of the transplant, which is associated with worse outcomes (21).


[image: Figure 1]
FIGURE 1
Overall survival and progression-free survival in the cohort-CR vs. not in CR at the time of transplant. OS and PFS for the whole cohort based in disease status at transplant- CR vs. not in CR at the time of transplant.





Transplant outcomes according to disease status at transplant

The analysis for the whole cohort showed that complete remission (CR) at transplant significantly affected the median OS, median PFS, and NRM in our cohort. The median OS for patients who had CR at the time of transplantation not reached compared to only 7 months in patients who did not have CR at transplant.(p-value: <0.001) (Figure 1). The median PFS in the CR subgroup was not reached while in the other group it was only 5 months (p-value: <0.001) (Figure 1). Finally, patients who were in CR had a 4% less NRM rate compared to the other group (17% vs. 21%; p-value: 0.002). These results show that the survival outcomes in the whole cohort can be partly explained with the worse prognosis in patients who had the transplant with residual or active disease.

This effect was still significant for all outcomes when the analysis was performed in patients with AML. In patients with AML, patients who were in complete remission at the time of transplant did not even reach the median OS or median PFS. Patients with AML who were not in CR had only a median OS of 5 months (P-value: <0.001) and a median PFS of 3 months (p-value: <0.001) (Figure 2). Patients with AML who had the transplant at CR had 13% less NRM rate than patients who had the transplant with residual disease (16% vs. 29% p-value: <0.001). On the other hand, the subgroup analysis did not show a significant effect of disease status at transplantation on any of the outcomes in the cohort of patients with lymphoma, although a positive trend was observed. In our center, an allogeneic transplant is administered for patients with lymphoma only after other therapy has failed, which could have affected the results of the lymphoma subgroup analysis.
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FIGURE 2
Overall survival and progression-free survival in patients with AML: CR vs. not in CR at the time of transplant. OS and PFS for AML patients based on disease status at transplant: CR vs. not in CR at the time of transplant.


Finally, a subgroup analysis was performed for patients who received TBF, the most utilized myeloablative regimen in our cohort. CR at the time of transplantation was significantly associated with a higher median PFS in this subgroup (36 months vs. 10 months; p-value: 0.044). The median OS also showed a positive trend but did not reach significance.



Conclusion

In conclusion, Haplo has been and is still used successfully at AUBMC to fill the gap in adult patients with acute leukemia and lymphoma, owing to the universal and rapid donor availability, cost, and outcomes. Our analysis showed that CR should be achieved before transplant to improve transplantation in the center. Since almost all of our patients have at least one haploidentical donor, it should now be possible to and offer this potentially curative option for patients with high-risk hematologic disease (1).
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