Malignant Gliomas: Comprehensive Patient Guide and Advanced
Immunotherapeutic Approaches
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1. INTRODUCTION

Malignant gliomas represent one of the most challenging categories of human cancer. These
tumors arise from glial cells and demonstrate aggressive growth, diffuse infiltration,
resistance to therapy, and high rates of recurrence. For patients and families, a diagnosis of
malignant astrocytoma or glioblastoma multiforme (GBM) is life-altering and requires
access to highly specialized medical care.

This document is designed to provide an in-depth, patient-friendly, and scientifically
accurate overview of malignant gliomas. It also highlights the extensive neurosurgical
experience and pioneering translational research of Prof. Dr. Serdar Baki Albayrak, with a
particular emphasis on his innovative work in natural killer (NK) cell-based
immunotherapy.

2. UNDERSTANDING MALIGNANT GLIOMAS

Gliomas are tumors derived from glial cells, including astrocytes, oligodendrocytes, and
ependymal cells. Malignant gliomas are high-grade tumors characterized by rapid
proliferation and invasive growth patterns. Unlike many other cancers, gliomas do not
respect anatomical boundaries and infiltrate normal brain tissue, making complete surgical
removal impossible in most cases.

3. MALIGNANT ASTROCYTOMAS AND GLIOBLASTOMA MULTIFORME

Anaplastic astrocytoma (WHO Grade III) and glioblastoma multiforme (WHO Grade 1V)
represent the most aggressive forms of astrocytic tumors. Glioblastoma is the most common
and most lethal primary brain tumor in adults. It is characterized by necrosis, microvascular
proliferation, and profound genetic heterogeneity.

4. EPIDEMIOLOGY AND RISK FACTORS

Malignant gliomas can occur at any age but are most common in adults between 45 and 75
years. Known risk factors include:

* Prior exposure to ionizing radiation

» Certain genetic syndromes (e.g., Li-Fraumeni, neurofibromatosis)



» Male gender (slightly increased risk)

* Environmental and occupational exposures (under investigation)

5. MOLECULAR BIOLOGY AND TUMOR GENETICS

Modern glioma classification relies heavily on molecular markers. These include:
¢ IDH1/IDH2 mutation status

e MGMT promoter methylation

¢ EGFR amplification and mutation

¢ ATRX loss

e TP53 mutation

¢ PTEN loss

These molecular features influence prognosis, treatment response, and eligibility for clinical
trials.

6. CLINICAL PRESENTATION AND SYMPTOMS

Symptoms depend on tumor location, size, and growth rate. Common manifestations
include headaches, seizures, weakness, speech disturbances, cognitive decline, personality
changes, and visual deficits.

7. ADVANCED DIAGNOSTIC TECHNIQUES

Diagnosis relies on high-resolution MRI with contrast. Advanced techniques include:
« Diffusion tensor imaging (DTI)

¢ Functional MRI (fMRI)

* MR spectroscopy

* Perfusion MRI

¢ PET imaging in selected cases



8. PRINCIPLES OF MODERN GLIOMA NEUROSURGERY

Surgery is the first and most critical step in management. The goals are maximal safe
resection, tissue diagnosis, molecular profiling, and neurological preservation.

9. PROF. DR. SERDAR BAKI ALBAYRAK’S NEUROSURGICAL EXPERIENCE

Prof. Dr. Serdar Baki Albayrak is internationally recognized for advanced glioma surgery,
including complex resections in eloquent cortex, deep-seated lesions, and brainstem
tumors. His surgical philosophy emphasizes:

» Maximal safe resection
¢ Advanced microsurgical techniques
¢ Intraoperative neurophysiological monitoring

* Personalized surgical strategies

10. STANDARD MULTIMODAL TREATMENT STRATEGIES

Standard therapy includes surgery, radiotherapy, and chemotherapy with temozolomide.
Tumor Treating Fields may be used in selected patients.

11. MANAGEMENT OF RECURRENT DISEASE

Atrecurrence, options include repeat surgery, alternative chemotherapy, re-irradiation, and
enrollment in clinical trials.

12. IMMUNOTHERAPY IN GLIOMAS: SCIENTIFIC BACKGROUND

The immune system plays a critical role in cancer surveillance. Gliomas, however, create a
profoundly immunosuppressive microenvironment. Overcoming this immunosuppression
is a major focus of modern research.

13. NATURAL KILLER (NK) CELL BIOLOGY



NK cells are innate immune lymphocytes capable of recognizing and killing tumor cells
without prior sensitization. They play a crucial role in tumor immunosurveillance.

14. TUMOR-IMMUNIZED AUTOLOGOUS NK CELL THERAPY

This approach involves isolating NK cells from a patient, exposing them to tumor antigens in
vitro, and re-administering them to enhance tumor-specific cytotoxicity.

15. DR. ALBAYRAK’S PUBLISHED NK CELL TRIAL

Prof. Dr. Serdar Baki Albayrak has published pioneering work on tumor-immunized
autologous NK cell therapy in high-grade gliomas. In this compassionate-use clinical
application, tumor cells obtained during surgery were cultured and used to immunize the
patient’s own NK cells. These activated NK cells were then administered intravenously.

This work demonstrated:

« Feasibility of tumor-specific NK cell activation

« Safety of intravenous autologous NK cell infusion
¢ Integration of neurosurgery and immunotherapy

¢ A translational model from operating room to laboratory and back to patient

16. CLINICAL TRANSLATION AND PERSONALIZED IMMUNOTHERAPY

Dr. Albayrak’s approach represents personalized medicine, where each patient’s tumor is
used to generate a tailored immunotherapeutic product.

17. SAFETY, ETHICS, AND REGULATORY CONSIDERATIONS

Autologous cell therapies require strict ethical approval, laboratory quality standards, and
close patient monitoring.

18. FUTURE DIRECTIONS IN NK CELL THERAPY

Future strategies include:



 Genetic modification of NK cells
¢ Combination with checkpoint inhibitors
¢ Regional (intratumoral or intrathecal) delivery

* Combination with oncolytic viruses

19. INTEGRATING SURGERY AND IMMUNOTHERAPY

Surgery provides tumor tissue for immunotherapy development, making neurosurgery a
central component of personalized cancer immunotherapy.

20. PATIENT-CENTERED CARE AND SUPPORTIVE TREATMENT

Comprehensive care includes rehabilitation, symptom control, psychological support, and
family counseling.

21. PROGNOSIS, QUALITY OF LIFE, AND SURVIVORSHIP

While prognosis remains guarded, innovative therapies offer hope for improved outcomes
and prolonged survival.

22. FREQUENTLY ASKED QUESTIONS

Patients often ask about experimental treatments, eligibility for trials, and integration with
standard therapy.

23. CONCLUSION

Malignant gliomas require the highest level of neurosurgical expertise and innovative
translational research. Prof. Dr. Serdar Baki Albayrak’s work uniquely integrates advanced
microsurgery with pioneering NK cell immunotherapy, offering patients access to both
state-of-the-art standard care and cutting-edge personalized experimental therapies.



