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Overview of Ewing Sarcoma

▸ Epidemiology:

▸ Annual Incidence (USA): 3.0 cases per 1 million children and adolescents (<20 

years).

▸ Metastasis at Diagnosis: ~25% present with metastases; common sites: lungs, 

bones, bone marrow.

▸ Genetic and Molecular Factors: EWSR1-ETS fusions (e.g., EWSR1-FLI1) in 

>95%; germline predisposition (e.g., FANCC variants) in ~13%.

▸ Survival Rates: 5-year survival: 74.5% overall; localized disease 84.7%, metastatic 

disease 50.4%. 

▸ Poor prognosis for relapse/progression.
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Next-Generation Sequencing

➢ Key Advantages in Oncology:

➢ Comprehensive genomic profiling in single assay

➢ Detection of multiple alteration types (SNVs, CNVs, fusions)

➢ Requires small tissue samples
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NGS in Diagnosis and Subclassification

▸ Enhanced Diagnostic Accuracy:

▸ Gold standard confirmation through fusion detection

▸ Distinguishes from other small round blue cell tumors

▸ Identifies rare fusion variants missed by conventional FISH

▸ Molecularly distinct entities requiring different management

▸ Critical for appropriate treatment selection
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Molecular Subclassification and Risk 
Stratification

5



From Genomic Data to Actionable Targets

▸ Direct Targeting of the Fusion Oncoprotein

▸ Targeting Germline Predispositions and Associated Pathways

▸ Immunotherapeutic Avenues and Biomarkers:

▹ Checkpoint Inhibitors: ES generally has a low tumor mutational burden 

(TMB) and a cold immune microenvironment, which may explain the limited 

efficacy of single-agent PD-1/PD-L1 inhibitors observed to date.
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From Genomic Data to Actionable Targets

▹ Novel Immunotherapeutic Strategies:

■ Combination Approaches: Strategies to inflame the tumor 

microenvironment, such as combining DNA-damaging agents (e.g., 

chemotherapy, PARP inhibitors) with immunotherapy, are being 

explored to convert "cold" tumors into "hot" ones.

■ CAR-T and Bispecific Antibodies: Research is ongoing into cell-based 

therapies targeting surface antigens such as GD2 or IGF-1R, which may 

offer a targeted immunologic approach
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Liquid Biopsy and 
Minimal Residual Disease Monitoring

▸ Circulating Tumor DNA (ctDNA) Analysis:

▸ Non-invasive approach to monitor tumor dynamics

▸ Detection of EWSR1-ETS fusions in plasma

▸ Potential for real-time assessment of treatment response

▸ Early detection of recurrence before radiographic evidence

▸ Assessment of molecular response during therapy

▸ Identification of emerging resistance mutations
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Case Presentation

▸ A 17-year-old male presented with acute lower extremity paraesthesia and gait 

imbalance. 

▸ His symptoms rapidly progressed over days to include paralysis, bowel and 

bladder dysfunction.

▸ MRI revealed a 55 × 43 × 50 mm mass in the right paravertebral musculature at the 

L3-L4 level. 

▸ Surgical resection via neurosurgical intervention achieved near-total removal of 

the lesion, which extended into the epidural space.
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Case Presentation

▸Histopathology sections revealed 

uniform, undifferentiated cells with 

scant cytoplasm arranged in islands 

separated by fibrous strands. 

Individual cells showed 

Inconspicuous nucleoli
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Case Presentation

▸ IHC markers showed strong membranous CD99 staining and focal positivity for 

NSE.

▸ Other markers, such as LC A, CK, S100, Synaptophysin, and Chromogranin, were 

negative.

▸ As the next step to confirm the diagnosis of Ewing sarcoma, FISH for t (11;22) was 

needed, which was not available in our centre. 

▸ Since the patient was a very good Candidate for targeted therapy, an NGS panel that 

also covered the EWSR1-FLI1 fusion was performed for him.
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Case Presentation

One month after surgery, follow-up imaging demonstrated bilateral pulmonary nodules 

(4 mm - 9 mm) consistent with metastases.
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Case Presentation

▸ Radiotherapy was initiated. 

▸ Upon completion of 25 fractions, systemic chemotherapy commenced according to 

the Lanzkowsky protocol, which involved alternating cycles of vincristine, 

Cyclophosphamide, doxorubicin, and Ifosfamide with etoposide.

▸ After the first cycle, the patient developed vincristine-induced neuropathy, 

confirmed by EMG/NCV. 

▸ Vincristine was discontinued.
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Case Presentation

▸ To guide further treatment, tumour tissue and blood were sent for comprehensive 

genomic profiling.
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Case Presentation
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Case Presentation

16



Case Presentation
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Case Presentation
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Case Presentation
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Case Presentation

▸ Immunocytochemistry of circulating tumour cells showed positive expression of VEGFR1 

and VEGFR2, suggesting potential benefit from anti-angiogenic therapy.

▸ Based on the molecular findings and treatment tolerability, a tailored combination regimen 

was developed, consisting of the following agents:

▸ 1. Sorafenib 200 mg daily

▸ 2. Atorvastatin 60 mg daily

▸ 3. Celecoxib 100 mg twice daily

▸ 4. Curcumin daily

▸ 5. Monthly Zoledronic Acid 4 mg IV

▸ These agents were administered in combination with ongoing chemotherapy.

▸ Due to neuropathy caused by vincristine, that drug was omitted from his protocol.20



Outcomes

▸ After seven treatment cycles, re-evaluation included spiral chest CT, spinal MRI, 

and whole-body scan. 

▸ Neurologically, the patient demonstrated partial motor recovery in the lower 

extremities, accompanied by improved ambulation and independence in daily 

activities.
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Case Presentation

▸ Compared to the last CT 

scan, the previous 

pulmonary nodules have 

been resolved at the 

present time, indicating a 

complete response to the 

treatment.
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Discussion

▸ This case illustrates how precision medicine can be effectively applied, even in 

resource-constrained settings where treatment options are often limited. 

▸ In this patient’s case, the path to a tailored regimen began with a thorough molecular 

characterization of the tumour. 

▸ Low TMB and negative PD-L1 expression ruled out the use of immunotherapy.

▸ However, the detection of VEGFR1/2 positivity created an opportunity for targeted 

anti-angiogenic therapy.
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“What distinguished this case was 

not just the use of targeted

agents, but the deliberate and 

evidence-informed combination 

of repurposed drugs, chosen not 

only for their individual merit, 

but also for their synergistic 

potential
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Discussion

• Sorafenib: An anti-angiogenic agent, was selected for its inhibitory effects on VEGFR1 and 

VEGFR2. 

▸ Its role in disrupting tumour vasculature may also improve chemotherapy delivery and 

overcome resistance.

• Celecoxib and Curcumin: Both targeting the COX-2 pathway, were combined to modulate 

tumour-promoting inflammation. 

▸ Preclinical data suggest their synergy enhances apoptosis and reduces tumour progression.

• Atorvastatin: Typically used for dyslipidaemia, was included for its anti-proliferative effects 

and ability to potentiate antiangiogenic therapy.

• Zoledronic Acid: While providing skeletal support, may also exhibit direct anti-tumour effects, 

particularly valuable in cases with bone involvement.
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Clinical Case Example
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Challenges and Limitations

▸ Technical Considerations:

▸ Tissue quality and quantity requirements (FFPE limitations)

▸ Tumor heterogeneity and clonal evolution

▸ Analytical validation and standardization needs

▸ Accessibility and Cost:

▸ Bioinformatics expertise requirements

▸ Economic barriers in resource-limited settings

▸ Reimbursement issues

▸ Disparities in global availability 
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Conclusions and Clinical Implications

▸ NGS has revolutionized Ewing sarcoma management:

▸ Provides definitive diagnostic confirmation

▸ Identifies rare fusion variants and complementary mutations

▸ Guides targeted therapy selection and clinical trial enrollment
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