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ABSTRACT 

Childhood Acute Lymphoblastic Leukemia (ALL) is the most 

common pediatric malignancy, accounting for approximately 

25% of childhood cancers. With advancements in diagnostic 

tools, treatment protocols, and supportive care, survival rates 

for ALL have significantly improved, reaching nearly 90% in 

high-income countries. This review discusses the current 

approaches to diagnosing, treating, and managing childhood 

ALL, highlighting recent advancements in genomics, 

immunotherapy, and risk stratification strategies that continue 

to shape patient outcomes. 

 

1. Introduction 

Acute Lymphoblastic Leukemia (ALL) is a hematologic 

malignancy characterized by the uncontrolled proliferation of 

immature lymphoblasts in the bone marrow, blood, and other 

tissues. It is most prevalent in children aged 2-5 years, with a 

slight male predominance. Acute lymphoblastic leukemia 

(ALL) is a malignant transformation and proliferation of 

lymphoid progenitor cells in the bone marrow, blood and 

extramedullary sites. While 80% of ALL occurs in children, it 

represents a devastating disease when it occurs in adults. 

Within the United States, the incidence of ALL is estimated at 

1.6 per 100 000 population(1). In 2016 alone, an estimated 

6590 new cases were diagnosed, with over 1400 deaths due to 

ALL (American Cancer Society). The incidence of ALL 

follows a bimodal distribution, with the first peak occurring in 

childhood and a second peak occurring around the age of 

50(2). While dose-intensification strategies have led to a 

significant improvement in outcomes for pediatric patients, 

prognosis for the elderly remains very poor. Despite a high 

rate of response to induction chemotherapy, only 30–40% of 

adult patients with ALL will achieve long-term remission(3). 

Early and accurate diagnosis, risk-adapted treatment, and 

effective supportive care are critical to improving survival and 

quality of life for affected children. 

2. Diagnosis of ALL 

2.1. Clinical Presentation 

Children with ALL may present with symptoms resulting from 

bone marrow failure or leukemic infiltration, including: 

 Bone marrow failure: Anemia, fatigue, pallor, 

thrombocytopenia (bruising, petechiae), and 

neutropenia (recurrent infections). 

 Leukemic infiltration: Bone pain, 

hepatosplenomegaly, lymphadenopathy, and central 

nervous system (CNS) symptoms such as headache 

or cranial nerve palsies. 

2.2. Laboratory and Diagnostic Tests 

Diagnosis is confirmed through a combination of clinical and 

laboratory evaluations: 

 Complete Blood Count (CBC): Typically reveals 

leukocytosis, anemia, and thrombocytopenia. 

 Bone Marrow Aspiration and Biopsy: Presence of 

≥20% lymphoblasts in the bone marrow confirms the 

diagnosis(4,5). 

 Immunophenotyping: Flow cytometry 

distinguishes B-cell and T-cell ALL subtypes. 

 Cytogenetics and Molecular Testing: Detection of 

chromosomal abnormalities, such as the Philadelphia 

chromosome (t(9;22)) or hyperdiploidy, aids in risk 

stratification. 

 Lumbar Puncture: Evaluates CNS involvement. 

3. Treatment of ALL 

3.1. Risk Stratification 

Treatment is guided by risk classification, which considers 

factors such as age, initial white blood cell (WBC) count, 

immunophenotype, cytogenetic abnormalities, and response to 

initial therapy. 

3.2. Phases of Treatment 

 Induction Therapy: Aims to achieve remission by 

eliminating >99% of leukemic cells. Common drugs 

include vincristine, corticosteroids (e.g., 

dexamethasone), L-asparaginase, and 

anthracyclines(5). 

 Consolidation (Intensification): Prevents relapse 

by targeting residual disease. This phase involves 

high-dose methotrexate, cytarabine, and other 

chemotherapeutic agents(6). 

 Maintenance Therapy: Administered over 2-3 

years, primarily using oral methotrexate and 

mercaptopurine, to sustain remission. 

3.3. CNS Prophylaxis 

ALL commonly involves the CNS. Intrathecal chemotherapy 

(e.g., methotrexate) and cranial irradiation are used to prevent 

or treat CNS involvement(7). 

3.4. Targeted Therapy 

 Tyrosine Kinase Inhibitors (TKIs): Used for 

Philadelphia chromosome-positive ALL (e.g., 

imatinib, dasatinib). 
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 Monoclonal Antibodies: Blinatumomab 

(anti-CD19) and inotuzumab ozogamicin 

(anti-CD22) have shown efficacy in 

relapsed/refractory ALL. 

3.5. Immunotherapy 

Chimeric Antigen Receptor (CAR)-T cell therapy, targeting 

CD19-positive cells, has emerged as a promising option for 

relapsed/refractory ALL. 

3.6. Hematopoietic Stem Cell Transplantation (HSCT) 

Indicated for high-risk or relapsed patients, HSCT provides a 

curative option by replacing diseased marrow with healthy 

donor cells. 

4. Management of Childhood ALL 

4.1. Supportive Care 

 Infection Prevention: Prophylactic antibiotics, 

antifungals, and vaccinations are crucial in 

immunosuppressed patients. 

 Nutritional Support: Ensures adequate caloric and 

protein intake during intensive therapy phases. 

 Psychosocial Support: Addresses the emotional and 

psychological needs of patients and families. 

4.2. Monitoring and Follow-Up 

 Minimal Residual Disease (MRD) Monitoring: 

Quantifies residual leukemic cells post-treatment to 

guide therapy adjustments. 

 Late Effects: Long-term survivors require 

monitoring for late effects, including secondary 

malignancies, cardiotoxicity, and neurocognitive 

deficits. 

5. Recent Advances in Childhood ALL 

5.1. Genomic Insights 

Advances in genomic profiling have identified novel subtypes 

of ALL (e.g., Ph-like ALL) with unique prognostic and 

therapeutic implications. 

5.2. Precision Medicine 

Tailored treatments based on genetic and molecular profiles 

improve efficacy while minimizing toxicity. 

5.3. Emerging Therapies 

 Bispecific T-cell Engagers (BiTEs): Redirect 

T-cells to target leukemic cells. 

 Checkpoint Inhibitors: Under investigation for 

enhancing immune responses against leukemia(8). 

 

6. Challenges and Future Directions 

Despite remarkable progress, challenges remain in addressing 

relapsed/refractory cases, improving outcomes in low- and 

middle-income countries, and mitigating long-term 

treatment-related complications. Future research should focus 

on developing less toxic, more effective therapies and 

ensuring equitable access to care globally. 

7. Conclusion 

Childhood ALL represents a success story in pediatric 

oncology, with survival rates nearing 90% in developed 

countries. Advances in diagnosis, risk-adapted treatment, and 

supportive care have transformed ALL into a largely curable 

disease. However, continued efforts are needed to overcome 

disparities in outcomes and refine therapies to improve both 

survival and quality of life for all children with ALL. 
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