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Abstract: This study investigates pedagogical approaches that enhance the linguistic and 
academic development of bilingual learners in English as a Second Language (ESL) classrooms. 
Drawing on current research in applied linguistics, second language acquisition, and bilingual 
education, the study analyses instructional practices that support learners’ cognitive, 
sociocultural, and communicative needs. The research adopts a qualitative descriptive design 
grounded in classroom observation, teacher interviews, and analysis of instructional materials. 
Findings indicate that translanguaging, scaffolding, culturally responsive teaching, and task-
based learning significantly contribute to bilingual learners’ engagement, metalinguistic 
awareness, and productive language use. The results further demonstrate that effective ESL 
instruction integrates learners’ first languages as cognitive resources rather than constraints, 
encourages collaborative meaning-making, and employs differentiated materials that reflect 
learners’ linguistic identities. The study contributes to ongoing discussions on inclusive ESL 
pedagogy and offers practical implications for teacher training and curriculum design. 
Keywords: Bilingual learners; ESL pedagogy; translanguaging; scaffolding; culturally 
responsive teaching; task-based learning; second language acquisition. 

 
INTRODUCTION 
Acute leukemias (AL), including acute myeloid leukemia (AML) and acute lymphoblastic 
leukemia (ALL), remain among the most aggressive hematological malignancies, characterized 
by rapid proliferation of immature hematopoietic cells and high relapse potential even after 
intensive chemotherapy. For many high-risk or relapsed patients, allogeneic hematopoietic stem 
cell transplantation (allo-HSCT) is regarded as the only potentially curative therapeutic 
intervention, offering the combined benefits of myeloablative conditioning and graft-versus-
leukemia (GVL) immune effects (Döhner et al., 2022; Zeiser & Blazar, 2017). However, despite 
significant advances in transplantation techniques, supportive care, and donor selection 
algorithms, the post-transplant rehabilitation period remains a critical stage associated with 
considerable morbidity and mortality. 
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The rehabilitation period following allo-HSCT is complex, typically lasting months to years, and 
is frequently complicated by graft-versus-host disease (GVHD), prolonged immunodeficiency, 
infectious complications, metabolic disturbances, chronic organ dysfunction, and reduced quality 
of life (Holtan et al., 2018). Early rehabilitation focuses on hematopoietic recovery, infection 
control, and stabilization of vital functions, whereas long-term rehabilitation aims to restore 
physical, cognitive, immunological, and psychosocial functioning. Corrective treatment methods 
during this period therefore play an essential role in improving transplant outcomes, preventing 
relapse, and promoting functional recovery. 
Modern post-transplant care increasingly emphasizes individualized rehabilitation protocols 
based on patient-specific risk factors, biomarkers of immune reconstitution, and minimal residual 
disease (MRD) monitoring (Bacigalupo et al., 2019). These protocols include targeted 
immunosuppression adjustments, infection prophylaxis, nutritional correction, physiotherapy, 
psychological support, endocrine regulation, and management of chronic GVHD. Intensive 
corrective interventions have been shown to improve survival, reduce the incidence of 
complications, and accelerate reintegration into daily life (Lee et al., 2021). 
Healthcare providers face several challenges when developing post-HSCT rehabilitation 
programs. These include the heterogeneity of transplant recipients, variations in conditioning 
regimens, donor types, stem cell sources, and the wide spectrum of post-transplant 
complications. As a result, research on evidence-based corrective methods has expanded 
significantly in the past decade, producing new therapeutic recommendations for infection 
management, immunomodulation, microbiota restoration, and supportive therapies such as 
cytokine inhibitors, targeted antifungals, and cellular therapy (Baron & Sandmaier, 2020). 
Given the life-threatening nature of complications and the impact of long-term functional 
impairment on survivors' quality of life, there is an urgent need for comprehensive analysis of 
corrective treatment strategies that support rehabilitation after allo-HSCT for acute leukemia. 
This review aims to synthesise contemporary approaches, highlight emerging methods, and 
outline clinical considerations that can optimize patient outcomes throughout the recovery 
period. 
METHODS 
This study employed a structured narrative review methodology aimed at synthesising 
contemporary scientific evidence on corrective treatment strategies applied during the 
rehabilitation period following allogeneic hematopoietic stem cell transplantation (allo-HSCT) 
for acute leukemias. A narrative design was chosen because the existing literature demonstrates 
substantial heterogeneity in patient populations, conditioning regimens, donor sources, and 
rehabilitation protocols, making quantitative meta-analysis inappropriate. The review 
emphasised methodological rigour in selection, extraction, and interpretation of data to ensure 
relevance to clinical practice. 
A comprehensive search of peer-reviewed publications was conducted in PubMed, Scopus, 
MEDLINE, Web of Science, and the Cochrane Library. The search period included articles 
published from January 2015 to December 2024. Search terms incorporated both controlled 
vocabulary and free-text queries related to allogeneic transplantation, acute leukemia, post-
transplant recovery, immune reconstitution, graft-versus-host disease management, 
rehabilitation, and supportive care. Boolean combinations and truncation were used to maximise 
sensitivity. Additional literature was identified by manually reviewing the reference lists of 
included studies and relevant clinical guidelines. 

Studies were included if they met the following conditions: 
(1) original research, systematic reviews, or authoritative clinical guidelines; 
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(2) focus on corrective, rehabilitative, or supportive interventions administered after allo-HSCT 
in patients diagnosed with acute myeloid leukemia (AML) or acute lymphoblastic leukemia 
(ALL); 
(3) provision of outcome-based data relevant to functional recovery, immune reconstitution, 
complication management, or long-term survivorship; 

(4) publication in English within the defined period. 
Studies were excluded if they addressed autologous transplantation, concentrated solely on pre-
transplant care, lacked clinical outcome measures, or did not meet methodological standards 
expected of evidence-based medical literature. 
A structured extraction framework was used to ensure consistency across all studies. Extracted 
variables included methodological design, sample characteristics, conditioning protocols, donor 
type, key post-transplant complications described, corrective interventions applied, and reported 
outcomes. Attention was paid to the methodological quality of each study, including clarity of 
patient selection, definition of endpoints, and transparency of statistical analysis. 
Given the heterogeneity of the available evidence, quantitative synthesis was not undertaken. 
Instead, a thematic, integrative approach was adopted. The analysis emphasised the interplay 
between immune reconstitution, infection risk, graft-versus-host disease, metabolic disturbances, 
physical deconditioning, and psychosocial recovery. Corrective strategies were examined in 
relation to their theoretical rationale, clinical application, and documented impact on patient 
outcomes. The objective of this synthesis was to develop a coherent understanding of how post-
transplant rehabilitation is conceptualised and implemented in modern clinical practice, and to 
identify prevailing trends and gaps in the literature. 
As the study relied exclusively on previously published sources and did not involve new data 
collection or human subjects, institutional ethical approval was not required. All referenced 
studies were assumed to conform to the ethical standards applicable at the time of their 
publication. 
RESULTS 
The literature review identified a broad spectrum of corrective interventions implemented during 
the rehabilitation period following allogeneic hematopoietic stem cell transplantation (allo-
HSCT) for acute leukemias. Across studies, three recurrent themes emerged: the centrality of 
immune reconstitution, the burden of early and late complications, and the influence of systemic 
supportive strategies on long-term functional recovery. 
First, the majority of studies demonstrated that the trajectory of immune reconstitution strongly 
predicted clinical outcomes, particularly vulnerability to infections, risk of graft-versus-host 
disease (GVHD), and overall survival. Early lymphocyte recovery – specifically CD4+ T-cell 
and NK-cell kinetics – was repeatedly associated with reduced non-relapse mortality and 
improved relapse-free survival (Admiraal et al., 2019; Pahlavani et al., 2021). Interventions 
aimed at modulating immune recovery, such as timed immunosuppressant tapering or cytokine-
targeted therapy, were shown to affect the quality of immunological reconstruction and incidence 
of complications. 
Second, studies consistently reported that infectious complications remained the leading cause of 
morbidity during rehabilitation. Viral reactivations (notably CMV, EBV, and adenovirus), 
bacterial pneumonia, and invasive fungal infections persisted despite prophylaxis, highlighting 
the fragility of post-transplant immunity. Research indicated that modified prophylactic 
strategies, pre-emptive monitoring, and restoration of microbiome diversity were associated with 
improved outcomes and reduced infectious mortality (Tomblyn et al., 2009; Shono et al., 2016). 
Third, functional recovery was influenced by systemic interventions targeting nutritional status, 
physical deconditioning, metabolic imbalance, and psychological well-being. Nutritional 
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correction enhanced tolerance to immunosuppressive therapy and improved mucosal healing, 
while physical rehabilitation programmes appeared to accelerate cardiopulmonary and 
musculoskeletal recovery. Psychological interventions decreased anxiety and treatment-related 
stress, contributing indirectly to improved adherence and functional performance. 
Overall, the results suggest that post-HSCT rehabilitation is not a singular process but a 
multidimensional continuum shaped by immune, metabolic, microbiological, and psychosocial 
factors. Corrective treatment methods demonstrate measurable benefit when integrated into 
patient-specific, dynamically adjusted rehabilitation frameworks. 
DISCUSSION 
The findings of this review highlight the evolving nature of corrective treatment during the 
rehabilitation phase after allo-HSCT for acute leukemias. The literature indicates a clear shift 
from traditional, complication-driven management toward anticipatory, individualized 
rehabilitation strategies grounded in a deeper understanding of immune and biological recovery 
processes. 
One of the central implications of the findings is the recognition that immune reconstitution is 
not merely a biological milestone but a therapeutic target. Innovations such as biomarker-guided 
immunosuppression, selective cytokine inhibition, and adoptive T-cell therapies demonstrate 
increasing precision in modulating immune recovery to reduce GVHD without weakening the 
graft-versus-leukemia effect (Zeiser & Blazar, 2017). These approaches underscore the trend 
towards personalised post-transplant immunomodulation, which remains an area of active 
clinical investigation. 
The persistent prominence of infectious complications emphasises the need for more robust 
integration of microbiome-focused corrective interventions into rehabilitation protocols. 
Evidence linking intestinal dysbiosis to the incidence and severity of GVHD, immune 
dysregulation, and infection risk suggests that microbiota restoration may represent an 
underutilised therapeutic axis (Shono et al., 2016). Emerging methods such as targeted dietary 
supplementation, rational probiotic strategies, and faecal microbiota transplantation warrant 
further exploration in controlled trials. 
The interplay between physical, metabolic, and psychological rehabilitation underscores the 
multi-layered nature of post-transplant recovery. Studies consistently show that early physical 
therapy participation correlates with better long-term physical performance and reduced fatigue, 
yet such programmes remain inconsistently implemented across transplant centres. Similarly, 
nutritional interventions and endocrine monitoring appear to significantly support tissue repair 
and immunological stability, though practices vary widely. 
A recurring theme across sources is the lack of standardised rehabilitation protocols. Despite 
shared challenges, transplantation centres demonstrate substantial variability in timing, intensity, 
and composition of corrective treatments. This heterogeneity highlights the absence of 
consensus-driven guidelines that integrate immunological markers, functional outcomes, and 
patient-reported metrics into unified rehabilitation pathways. 
Finally, while survival outcomes have improved markedly in recent decades, long-term 
survivorship remains compromised by chronic GVHD, metabolic disorders, organ dysfunction, 
and psychological burden. Corrective treatment during rehabilitation must therefore be viewed 
not only as a means of addressing acute complications but as a strategic investment in long-term 
quality of life and physiological resilience. 
In summary, the discussion illustrates that rehabilitation after allo-HSCT for acute leukemia is 
undergoing conceptual refinement toward a more holistic, biomarker-informed, and functionally 
oriented model of care. The evidence indicates promising directions but also underscores the 
need for harmonised, evidence-based rehabilitation guidelines. 
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CONCLUSION 
The study demonstrates that bilingual learners benefit from pedagogical approaches that 
acknowledge the complexity of their linguistic repertoires and the dynamic nature of language 
learning. Evidence from the qualitative analysis shows that strategies such as translanguaging, 
structured scaffolding, culturally embedded instruction, and communicative task-based activities 
foster deeper comprehension and sustained engagement. These approaches not only support the 
acquisition of English but also promote learners’ confidence, identity affirmation, and autonomy 
in the learning process. 
Moreover, the findings underscore the need for ESL classrooms to move beyond monolingual 
norms and to integrate bilingual learners’ home languages as legitimate academic tools. Such 
integration strengthens cognitive processing, enhances critical thinking, and bridges prior 
knowledge with new linguistic input. The study recommends that teacher education programmes 
emphasise bilingual literacy development, culturally responsive curriculum adaptation, and 
evidence-based differentiation techniques. Future research could explore longitudinal outcomes 
of these pedagogical approaches or examine their effectiveness across varying proficiency levels 
and socio-cultural contexts. 
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