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Symptoms management in patients with CNS involvement

1. Steroids
2. Brain tumor related epilepsy (BTRE): AEDS
3. Venous tromboembolism (VTE)
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Steroids. Anti-edema effect, but how?

Dietrich et al. Expert Rev. Clin. Pharmacol. 4(2), 233–242 (2011)
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Steroids. Anti-edema effect, but how?

v

1. Antiedema (blood brain barrier-BBB): Edema results from the flow of fluid
into the extracellular space of the brain parenchyma through an incompetent
blood–brain barrier (BBB). In high-grade gliomas and brain metastases, the
BBB is typically disrupted, allowing passage of fluid into the extracellular
space. The increased permeability of the BBB is primarily owing to opening of
the interendothelial tight junctions, but also due to increased endothelial
pinocytosis and endothelial fenestrations.
a. Inhibition of cytokines synthesis: ↓VEGF (vascular endothelial growth

factor)
b. Interactions: transcription factors (NF-kB, STAT family)
c. Reduces endothelial permeability (↑proteins BBB)

2. Inhibit immune and inflammatory response (↑ macrophage activity)
3. Inhibit tumoral proliferation in vitro
4. Inhibit neural stem cells and astroglia

Synthetic steroids have 2-11 times more affinity 
for the receptor than cortisol
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Steroids. DXM: most used corticoid

Natalia Barbero-Bordallo, Lidia Gómez-Vicente. Uso de esteroides en neurooncología. Disponible en: https://xdocs.pl/doc/uso-de-esteroides-en-neurooncologia-
98772kwmr08z. Fecha de consulta: 05/05/2022

DXM: most used corticoid

• Most used (60s): potent glucocorticoid and low mineralocorticoid activity

• Long median life (more than 24 hours)

• Standard dose: 4-16mg / 24h

• Randomized trial: comparing DXM 4 vs 8mg and 4 vs 16mg /24h in patients with 
brain metastases.  High doses:  improve KPS but add more adverse events



Steroids. Adverse events

Arvold ND, et al. Corticosteroid use endpoints in neuro-oncology: Response Assessment in Neuro-Oncology Working Group. Neuro Oncol. 2018 Jun 18;20(7):897-906. 
doi: 10.1093/neuonc/noy056. PMID: 29788429; PMCID: PMC6007454.
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Adverse events

• They are common: specially at high doses 

• Average time: 5-6 months, 

• 20% of patients are on DXM chronically

• Most frequent AE: proximal and 
symmetrical myopathy
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Roth P, et al. Neurological and vascular complications of primary and secondary brain tumours: EANO-ESMO Clinical Practice Guidelines for prophylaxis, diagnosis, 
treatment and follow-up. Ann Oncol. 2021 Feb;32(2):171-182. 
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Steroids. Other measures antiedema

Recht L, Mechtler LL, Wong ET, O'Connor PC, Rodda BE. Steroid-sparing effect of corticorelin acetate in peritumoral cerebral edema is associated with improvement in 
steroid-induced myopathy. J Clin Oncol. 2013 Mar 20;31(9):1182-7. doi: 10.1200/JCO.2012.43.9455. Epub 2013 Feb 4. PMID: 23382470.
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BTRE: brain tumor related epilepsy

Englot and Vecht. Handbook of Clinical Neurology. Chapter 16. 2016. Oberndorfer et al 2002. 
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• Seizures are the symptom of onset in 
10–50% of brain tumor patients

• Pathophysiology is still unknown

• Most frequent: partial motor seizures

• Most common tumor: melanoma 
(67%), lung cancer (29%) and 
gastrointestinal tumors (21%) 

• Risk factor: cortical location and 
tumor with a tendency to hemorrhage 

• Surgery and oncological treatment 
(RT or chemotherapy) are associated 
with increased seizures control rate 

• High incidence of adverse effects on 
CNS
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BTRE: brain tumor related epilepsy

• In patients with systemic cancer, the incidence of seizures is 4%.
• Etiology: 
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BTRE: brain tumor related epilepsy

• In patients with systemic cancer, the incidence of seizures is 4%.
• Etiology: 

Etiology Subtype

Metastasis Parenchyma / Lepto or 
Pachymeningeal

Metabolic HypoNa/HypoGlu/HypoCa/HipoMg/
Hipoxia/Hypercapnia

Ictus Ischemic/Hemorrhagic/ETNB

Infections Meningitis / Encephalitis

RT Acute/Subacute postRT
encephalopathy/SMART

Chemotherapy Acute encephalopathy/LPRS

Drugs Opioids, antibiotics, 
immunosuppressants (cyclosporine)

Paraneoplastic Limbic encephalitis/NMDA
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BTRE: brain tumor related epilepsy

• In patients with systemic cancer, the incidence of seizures is 4%.
• Etiology: 

QT: intravenous or
intrathecal
Most frequents drugs:  
1. Antimetabolits: MTX, 

ARA-C o citarabina, 5FU
2. Vinca alkaloids: 

vincristine or etoposid
3. Topoisomerasa

inhibitors: topotecan
4. Alquilant: cisplati, CCNU 

or lomustine, 
dacarbazine or busulfan, 
ifosfamide

Etiology Subtype

Metastasis Parenchyma / Lepto or 
Pachymeningeal

Metabolic HypoNa/HypoGlu/HypoCa/HipoMg/
Hipoxia/Hypercapnia

Ictus Ischemic/Hemorrhagic/ETNB

Infections Meningitis / Encephalitis

RT Acute/Subacute postRT
encephalopathy/SMART

Chemotherapy Acute encephalopathy/LPRS

Drugs Opioids, antibiotics, 
immunosuppressants (cyclosporine)

Paraneoplastic Limbic encephalitis/NMDA



BTRE: pathophysiology

Huberfeld G, Vecht CJ. Seizures and gliomas--towards a single therapeutic approach. Nat Rev Neurol. 2016 Apr;12(4):204-16. 
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• Tumorogenesis and epilepsy share
pathogenic mechanisms that influence
each other

• The mechanisms of epileptogenesis in
brain tumors are unknown,
multifactorial: mechanisms related to
the tumor itself and the
microenvironment surrounding the
tumor (peritumoral cortex changes):
reduce inhibitory circuits and increase
excitatory ones

• ↑ Glutamate release and activation
of its receptors promotes tumor
growth, cell death and epileptic
activity

• ↓ GABA (chlorine) inhibitory pathway:
mitosis and migration of tumor cells

• Antiepileptic drugs may have
antitumor effects and cancer treatment
effects on crisis control



BTRE: best antiepileptic drug-AED?

Manejo y tratamiento de crisis epilépticas en pacientes con tumores cerebrales y cánceres sistémicos. GEINO, 2017.
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BTRE: pharmacocinetic profile
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Manejo y tratamiento de crisis epilépticas en pacientes con tumores cerebrales y cánceres sistémicos. GEINO, 2017.
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BTRE: adverse events
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BTRE: rout of administration/sinergic effect
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Manejo y tratamiento de crisis epilépticas en pacientes con tumores cerebrales y cánceres sistémicos. GEINO, 2017.

AEDs In vitro antitumor effect

VPA  Histonasa desacetilasa inhibitor: 
important role in the regulation of gene 
expression
 Apoptosis induction

LEV  MGMT repair gene inhibition
 Inhibits tumor cell proliferation

LCS/BRI  Cytotoxic dose-dep effects
(modulation of various microRNAs)

PeR  growth effect of glioblastoma cells 
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BTRE: recommendations
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• Monitor AEDs levels: 42-70% of patients with seizures 
present with  infratherapeutic levels

• Prolonged Todd's paralysis
• RMI: beware of alterations secondary to epilepsy
• Always: wide differential diagnosis
• No DXM is needed to treat seizures, if there is no 

increase of  symptomatic edema

Manejo y tratamiento de crisis epilépticas en pacientes con tumores cerebrales y cánceres sistémicos. GEINO, 2017.



Venous tromboembolism (VTE)



Venous tromboembolism prophylaxis
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Roth P, et al. Neurological and vascular complications of primary and secondary brain tumours: EANO-ESMO Clinical Practice Guidelines for prophylaxis, diagnosis, 
treatment and follow-up. Ann Oncol. 2021 Feb;32(2):171-182. 

Incidence of 20-30% VTE in brain 
tumors (20% M1 and 30% GBM)

• Prophylactic therapy: LMWH 
(evidence class II): 

– Hospitalized patients 
– Immobilized patients 
– PostIQ (24hpostIQ initiation): 50% reduction in 

VTE without increased risk of bleeding
• Risk factors for VTE (general): 

– Primary tumor: pancreas, uterus, lung, 
stomach and kidney, 

– Concomitant steroids therapy
– Immobilization
– Chemotherapy
– Elevated BMI (body mass index)



Venous tromboembolism algorithm

v

Roth P, et al. Neurological and vascular complications of primary and secondary brain tumours: EANO-ESMO Clinical Practice Guidelines for prophylaxis, diagnosis, 
treatment and follow-up. Ann Oncol. 2021 Feb;32(2):171-182. 



Thank you
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