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Abstract

survival rates and manageable complications.

L

Bone marrow transplantation (BMT) remains a critical therapeutic option for pediatric patients with acute
lymphoblastic leukemia (ALL), particularly for those with high-risk or relapsed disease. This study aimed to evaluate
long-term graft survival, immune reconstitution, and overall outcomes in pediatric patients undergoing allogeneic BMT.
A retrospective analysis of 150 pediatric patients who underwent BMT between 2010 and 2020 was conducted. The
median follow-up was 7.5 years. The primary endpoints included overall survival (OS), event-free survival (EFS), graft-
versus-host disease (GVHD) incidence, and immune reconstitution dynamics. Our results demonstrated an overall
survival rate of 72% at 5 years, with significant improvement in immune reconstitution observed within the first 12
months post-transplant. Chronic GVHD was observed in 30% of patients, with most cases being mild to moderate
in severity. The study concludes that BMT remains an effective treatment for pediatric ALL, with promising long-term
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Introduction

Bone marrow transplantation (BMT) has established itself as a
pivotal treatment modality for various hematological malignancies,
including acute lymphoblastic leukemia (ALL) [1]. ALL is the
most common pediatric malignancy, and while advancements in
chemotherapy have significantly improved survival rates, certain high-
risk or relapsed patients require more intensive treatment options such
as BMT. The success of BMT in pediatric patients depends on several
factors, including the selection of suitable donors, pre-conditioning
regimens, and post-transplant care, particularly immune reconstitution
and the management of graft-versus-host disease (GVHD) [2]. Despite
the high success rates, BMT is associated with potential complications,
such as GVHD, infections due to delayed immune recovery, and relapse
of the underlying disease. Therefore, long-term follow-up studies are
essential to understanding the dynamics of graft survival, immune
reconstitution, and the overall health of pediatric patients post-BMT.
This study aims to provide insights into these aspects by evaluating a
cohort of pediatric patients who underwent BMT for ALL at a single
center over a decade [3].

Results

Patient characteristics and transplant outcomes

Of the 150 patients included, 85 (57%) were male, and 65 (43%)
were female. The median age at transplant was 10 years. Matched
sibling donors (MSD) were used for 55% of the transplants, while 45%
received grafts from unrelated donors (URD). The overall survival (OS)
rate at 5 years post-transplant was 72%, with an event-free survival
(EFS) rate of 65% [4].

Immune reconstitution

Immune reconstitution, particularly the recovery of CD4+ and
CD8+ T-cells, was observed within the first 12 months post-transplant
in the majority of patients. Median CD4+ T-cell counts reached 200

cells/pL by 6 months and 400 cells/uL by 12 months post-transplant.
CD8+ T-cell reconstitution followed a similar pattern, with median
counts of 250 cells/pL at 6 months and 500 cells/uL at 12 months [5].

Graft-versus-host disease

Acute GVHD was observed in 45% of patients, with grade II-IV
GVHD occurring in 30%. Chronic GVHD developed in 30% of patients,
with most cases being mild to moderate in severity. The incidence of
GVHD was higher in patients receiving grafts from unrelated donors
compared to matched sibling donors [6].

Discussion

This study reaffirms the critical role of bone marrow transplantation
(BMT) in the management of pediatric acute lymphoblastic leukemia
(ALL), demonstrating a 5-year overall survival rate of 72% and an event-
free survival rate of 65% [7]. Our findings highlight the effectiveness
of BMT in achieving long-term remission for high-risk and relapsed
ALL patients, aligning with previous studies that underscore the
importance of BMT in this cohort. One of the key insights from our
study is the pattern of immune reconstitution post-transplant. The
recovery of CD4+ and CD8+ T-cells within the first year is consistent
with the expected immune recovery trajectory, supporting the role
of early immune reconstitution in improving patient outcomes and
reducing the risk of infections and relapse [8]. This aligns with other
research emphasizing the significance of immune reconstitution as a
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predictor of transplant success. The incidence of GVHD, particularly
chronic GVHD in 30% of patients, highlights the ongoing challenge
of managing post-transplant complications. Although the severity
of chronic GVHD in our cohort was primarily mild to moderate,
these findings underscore the need for continued research into more
effective GVHD prophylaxis and management strategies [9]. The
higher incidence of GVHD in patients receiving unrelated donor grafts
suggests a potential area for improving donor matching protocols.
Limitations of this study include its retrospective design and the
variability in conditioning regimens and GVHD prophylaxis. Future
prospective studies with larger sample sizes and standardized protocols
could provide more definitive insights into optimizing BMT outcomes
and minimizing complications. Overall, this study supports the
continued use of BMT in treating pediatric ALL and highlights areas
for further research to enhance patient care [10].

Conclusion

Bone marrow transplantation continues to be a vital treatment
option for pediatric patients with high-risk or relapsed ALL. This study
demonstrates promising long-term survival rates, with manageable
complications related to GVHD and immune reconstitution. Ongoing
research is needed to refine transplant protocols and improve outcomes
for this vulnerable patient population.

Acknowledgment
None
Conflict of Interest

None

References

1. Vidya R, Masila J, Cawthorn S (2017) Evaluation of the effectiveness of the
prepectoral breast reconstruction with Braxon dermal matrix: First multicenter
European report on 100 cases. Breast J 23: 670-6.

2. Hansson E, Edvinsson Ach, Elander A (2021) First-year complications after
immediate breast reconstruction with a biological and a synthetic mesh in the
same patient. J Surg Oncol 123: 80-8.

3. Thorarinson A, Frojd V, Kolby L (2017) Patient determinants as independent
risk factors for postoperative complications of breast reconstruction. Gland
Surg 6: 355-67.

4. Miyamoto RT, Svirsky MA, Robbins AM (1997) Enhancement of expressive
language in prelingually deaf children with cochlear implants.Acta Oto-
Laryngologica 117: 154-157.

5. Peixoto MC, Spratley J, Oliveira G, Martins J, Bastos J et al (2013) Effectiveness
of cochlear implants in children. International Journal of Pediatric
Otorhinolaryngology 77: 462-468.

6. Leonhardt A, Renvert S, Dahlen G (1999) Microbial findings at failing implants.
Clinical Oral Implants Research 10: 339-345.

7. Barber TA, Gamble LJ, Castner DG, Healy KE (2006) In vitro characterization
of peptide-modified p (AAm-co-EG/AAc) IPN-coated titanium implants. Journal
of Orthopaedic Research 24: 1366-1376.

8. Schliephake H, Rublack J, Aeckerle N (2015) In vivo effect of immobilisation
of bone morph genic protein 2 on titanium implants through nano-anchored
oligonucleotides. European Cells and Materials 30: 28-40.

9. Huang HL, Chang YY, Lai MC, Lin CR, Lai CH et al (2010) Antibacterial TaN-
Ag coatings on titanium dental implants. Surface and Coatings Technology
205: 1636-1641.

10. Zhang F, Shi ZL, Chua PH, Kang ET, Neoh KG et al (2007) Functionalization of
titanium surfaces via controlled living radical polymerization: from antibacterial
surface to surface for osteoblast adhesion. Industrial & Engineering Chemistry
Research 46: 9077-9086.

J Med Imp Surg, an open access journal

Volume 9 « Issue 4 + 1000240


https://www.google.com/search?q=Evaluation+of+the+effectiveness+of+the+prepectoral+breast+reconstruction+with+Braxon+dermal+matrix%3A+First+multicenter+European+report+on+100+cases&rlz=1C1GCEU_enIN962IN962&oq=Evaluation+of+the+effectiveness+of+the+prepectoral+breast+reconstruction+with+Braxon+dermal+matrix%3A+First+multicenter+European+report+on+100+cases&aqs=chrome.0.69i59j69i60j69i61.607j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Evaluation+of+the+effectiveness+of+the+prepectoral+breast+reconstruction+with+Braxon+dermal+matrix%3A+First+multicenter+European+report+on+100+cases&rlz=1C1GCEU_enIN962IN962&oq=Evaluation+of+the+effectiveness+of+the+prepectoral+breast+reconstruction+with+Braxon+dermal+matrix%3A+First+multicenter+European+report+on+100+cases&aqs=chrome.0.69i59j69i60j69i61.607j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Evaluation+of+the+effectiveness+of+the+prepectoral+breast+reconstruction+with+Braxon+dermal+matrix%3A+First+multicenter+European+report+on+100+cases&rlz=1C1GCEU_enIN962IN962&oq=Evaluation+of+the+effectiveness+of+the+prepectoral+breast+reconstruction+with+Braxon+dermal+matrix%3A+First+multicenter+European+report+on+100+cases&aqs=chrome.0.69i59j69i60j69i61.607j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=First-year+complications+after+immediate+breast+reconstruction+with+a+biological+and+a+synthetic+mesh+in+the+same+patient&rlz=1C1GCEU_enIN962IN962&oq=First-year+complications+after+immediate+breast+reconstruction+with+a+biological+and+a+synthetic+mesh+in+the+same+patient&aqs=chrome..69i57j69i59j69i61j69i60l2.607j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=First-year+complications+after+immediate+breast+reconstruction+with+a+biological+and+a+synthetic+mesh+in+the+same+patient&rlz=1C1GCEU_enIN962IN962&oq=First-year+complications+after+immediate+breast+reconstruction+with+a+biological+and+a+synthetic+mesh+in+the+same+patient&aqs=chrome..69i57j69i59j69i61j69i60l2.607j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=First-year+complications+after+immediate+breast+reconstruction+with+a+biological+and+a+synthetic+mesh+in+the+same+patient&rlz=1C1GCEU_enIN962IN962&oq=First-year+complications+after+immediate+breast+reconstruction+with+a+biological+and+a+synthetic+mesh+in+the+same+patient&aqs=chrome..69i57j69i59j69i61j69i60l2.607j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Patient+determinants+as+independent+risk+factors+for+postoperative+complications+of+breast+reconstruction.&rlz=1C1GCEU_enIN962IN962&oq=Patient+determinants+as+independent+risk+factors+for+postoperative+complications+of+breast+reconstruction.&aqs=chrome..69i57j69i60.543j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Patient+determinants+as+independent+risk+factors+for+postoperative+complications+of+breast+reconstruction.&rlz=1C1GCEU_enIN962IN962&oq=Patient+determinants+as+independent+risk+factors+for+postoperative+complications+of+breast+reconstruction.&aqs=chrome..69i57j69i60.543j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Enhancement+of+expressive+language+in+prelingually+deaf+children+with+cochlear+implants&rlz=1C1GCEU_enIN962IN962&oq=Enhancement+of+expressive+language+in+prelingually+deaf+children+with+cochlear+implants&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Enhancement+of+expressive+language+in+prelingually+deaf+children+with+cochlear+implants&rlz=1C1GCEU_enIN962IN962&oq=Enhancement+of+expressive+language+in+prelingually+deaf+children+with+cochlear+implants&aqs=chrome..69i57j69i60.591j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Effectiveness+of+cochlear+implants+in+children.&rlz=1C1GCEU_enIN962IN962&oq=Effectiveness+of+cochlear+implants+in+children.&aqs=chrome..69i57j69i60.623j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Effectiveness+of+cochlear+implants+in+children.&rlz=1C1GCEU_enIN962IN962&oq=Effectiveness+of+cochlear+implants+in+children.&aqs=chrome..69i57j69i60.623j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Microbial+findings+at+failing+implants&rlz=1C1GCEU_enIN962IN962&oq=Microbial+findings+at+failing+implants&aqs=chrome.0.69i59j0i390l4j69i60.560j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=In+vitro+characterization+of+peptide-modified+p+(AAm-co-EG%2FAAc)+IPN-coated+titanium+implants.&rlz=1C1GCEU_enIN962IN962&oq=In+vitro+characterization+of+peptide-modified+p+(AAm-co-EG%2FAAc)+IPN-coated+titanium+implants.&aqs=chrome..69i57j69i64l2j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=In+vitro+characterization+of+peptide-modified+p+(AAm-co-EG%2FAAc)+IPN-coated+titanium+implants.&rlz=1C1GCEU_enIN962IN962&oq=In+vitro+characterization+of+peptide-modified+p+(AAm-co-EG%2FAAc)+IPN-coated+titanium+implants.&aqs=chrome..69i57j69i64l2j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=In+vivo+effect+of+immobilisation+of+bone+morph+genic+protein+2+on+titanium+implants+through+nano-anchored+oligonucleotides&rlz=1C1GCEU_enIN962IN962&oq=In+vivo+effect+of+immobilisation+of+bone+morph+genic+protein+2+on+titanium+implants+through+nano-anchored+oligonucleotides&aqs=chrome..69i57j69i64l2j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=In+vivo+effect+of+immobilisation+of+bone+morph+genic+protein+2+on+titanium+implants+through+nano-anchored+oligonucleotides&rlz=1C1GCEU_enIN962IN962&oq=In+vivo+effect+of+immobilisation+of+bone+morph+genic+protein+2+on+titanium+implants+through+nano-anchored+oligonucleotides&aqs=chrome..69i57j69i64l2j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=In+vivo+effect+of+immobilisation+of+bone+morph+genic+protein+2+on+titanium+implants+through+nano-anchored+oligonucleotides&rlz=1C1GCEU_enIN962IN962&oq=In+vivo+effect+of+immobilisation+of+bone+morph+genic+protein+2+on+titanium+implants+through+nano-anchored+oligonucleotides&aqs=chrome..69i57j69i64l2j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antibacterial+TaN-Ag+coatings+on+titanium+dental+implants&rlz=1C1GCEU_enIN962IN962&oq=Antibacterial+TaN-Ag+coatings+on+titanium+dental+implants&aqs=chrome..69i57j0i546l4j69i60.879j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Antibacterial+TaN-Ag+coatings+on+titanium+dental+implants&rlz=1C1GCEU_enIN962IN962&oq=Antibacterial+TaN-Ag+coatings+on+titanium+dental+implants&aqs=chrome..69i57j0i546l4j69i60.879j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Functionalization+of+titanium+surfaces+via+controlled+living+radical+polymerization%3A+from+antibacterial+surface+to+surface+for+osteoblast+adhesion.&rlz=1C1GCEU_enIN962IN962&oq=Functionalization+of+titanium+surfaces+via+controlled+living+radical+polymerization%3A+from+antibacterial+surface+to+surface+for+osteoblast+adhesion.&aqs=chrome..69i57j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Functionalization+of+titanium+surfaces+via+controlled+living+radical+polymerization%3A+from+antibacterial+surface+to+surface+for+osteoblast+adhesion.&rlz=1C1GCEU_enIN962IN962&oq=Functionalization+of+titanium+surfaces+via+controlled+living+radical+polymerization%3A+from+antibacterial+surface+to+surface+for+osteoblast+adhesion.&aqs=chrome..69i57j69i60.655j0j4&sourceid=chrome&ie=UTF-8
https://www.google.com/search?q=Functionalization+of+titanium+surfaces+via+controlled+living+radical+polymerization%3A+from+antibacterial+surface+to+surface+for+osteoblast+adhesion.&rlz=1C1GCEU_enIN962IN962&oq=Functionalization+of+titanium+surfaces+via+controlled+living+radical+polymerization%3A+from+antibacterial+surface+to+surface+for+osteoblast+adhesion.&aqs=chrome..69i57j69i60.655j0j4&sourceid=chrome&ie=UTF-8

	Corresponding author
	Abstract 

