
Management of Medical and Neurologic 
Complications in Cancer Patients 

Patrick Y. Wen, M.D.

Center For Neuro-Oncology 
Dana Farber/Brigham and Women’s Cancer Center

Division of Neuro-Oncology, Department of Neurology 
Brigham and Women’s Hospital

Harvard Medical School 



DISCLOSURES

Research Support
• Agios, Astra Zeneca, Beigene, Eli Lily, Genentech/Roche, Karyopharm, 

Kazia, Merck, Novartis, Oncoceutics, Sanofi-Aventis, Vascular 
Biogenics, VBI Vaccines

Advisory Board
• Abbvie, Astra Zeneca, Agios, Bayer, Genentech/Roche, GW Pharmaceuticals, 
Immunomic Therapeutics, Kadmon, Puma, Taiho, Vascular Biogenics, 
Speaker
• Merck, Prime Oncology
DSMB
• Tocagen
Editor
• UpToDate, Elsevier



Outline

• Anti-Epileptic Drugs

• Peritumoral edema

• Venous Thromboembolic Disease

• Miscellaneous

– Fatigue

– Cognitive difficulties



Incidence And Risk Factors Of Epilepsy 
Across Brain Tumor Types

Englot et al. Handbook Clin Neurol. 2016 ; 134: 267–285. 



IDH Mutated Tumors have an Increased Incidence of Seizures
Chen et al. Neurology 2017;88:1–9

• Preoperative seizures observed in 18%–34% of 
IDH1 wild-type (IDH1wt) patients and in 
59%–74% of IDH1mut patients (p , 0.001)

• Multivariable analysis showed that IDH1mut 
was an independent correlate with seizures 
(odds ratio 2.5, 95% confidence interval 1.6–
3.9, p , 0.001)

• D2HG product of IDH1mut may increase 
neuronal activity by mimicking the activity of 
glutamate on the NMDA receptor

• D2HG increased the firing rate of cultured rat 
cortical neurons 4- to 6-fold, but was 
completely blocked by AP5 (NMDA inhibitor)



Patients with seizures 

• Should be treated with standard AED

• Preference for non-cytochrome P450-enzyme 
inducing AED

• EEG usually not necessary



• Results of 4 phase III trials: AVAglio, CENTRIC, CORE, 
RTOG0825

• VPA use at start of chemoradiotherapy was not associated with 
improved PFS or OS compared with other patients pooled (PFS: 
hazard ratio [HR], 0.91; 95% CI, 0.77 to 1.07; P = .241; OS: HR, 
0.96; 95% CI, 0.80 to 1.15; P = .633)

• No association with improved outcomes was observed for 
levetiracetam use

2016



 Glantz et al: Neurology 2000;54:1886-1893   

 No definite evidence that patients who have not had 
seizures benefit from prophylactic AED

 Preferable to Use non-enzyme inducing AED



Recommendations for Anticonvulsant Therapy 
for  Patients with Gliomas

• Patients with Seizures

– Anticonvulsants 

• Patients without Seizures

– No definite evidence of benefit after 1st or 2nd week 
post-op

– Fairly high risk of further seizures

• Prospective randomized study needed



Peritumoral Edema

• Glucocorticoids preferred

• Once or twice daily dosing 
adequate

• Use as little as possible

• Anti-VEGF therapies has 
reduced need for steroids



Murayi. Childs Nerv Syst. 2016; 32(12): 2293–2302.

Glucocorticoids induce expression:
1) Tight junction proteins occludin

and claudin-5
2) Adherens junction protein 

vascular endothelium cadherin 
(VE-cadherin)

Courtesy of Michael White



Neurologic Complications of Corticosteroids

• Common
• Myopathy
• Behavioral changes
• Visual blurring
• Tremor
• Insomnia
• Reduced taste and olfaction
• Cerebral atrophy

• Uncommon
• Psychosis
• Hallucinations
• Hiccups
• Dementia
• Seizures
• Dependence
• Epidural lipomatosis
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Venous Thromboembolic Disease

• Common
• Among the highest incidence among cancers, comparable to 

pancreatic and GYN malignancies
• Majority in post-operative period; > 40% outside post-operative 

period
• Overall risk @ 8% - 30% 

– Perry Neuro-Oncology 2012; Sep;14 Suppl 4:iv73-80
– Brandes et al Eur J Cancer. 1997;33:1592–1596)
– Marras et al Cancer. 2000;89:640–646
– Perry et al. J Thromb Haemost. 2010;8:1959–1965
– Chinot N Engl J Med 2014;370:709-22



Riedl et al. Sem Thrombosis and Hemostasis 20919

Risk Factors For Venous Thromboembolism in Brain Tumors



Safety of Concurrent Bevacizumab Therapy and 
Anticoagulation in High-Grade Glioma Patients

Norden et al (J Neurooncol. 2011 Jun 26. [Epub])

• 64/282 HGG treated with bevacizumab and anticoagulation

• 7 (10.9%) were intracranial

– Grade 4: 2 (3.1%) 

– Grade 1: 5 (7.8%)

• Among 218 patients who did not receive anticoagulants, there were 2 
(0.9%) serious hemorrhages (both Grade 4 intracranial hemorrhages)

• Serious hemorrhage rate was higher in patients who received 
anticoagulants (p=0.025), but the rate is low



Lee et al (NEJM 2003; 349:146-153)

• Cancer patients with VTE randomized to 
coumadin or dalteparin

• After 6 months

– 27/336 dalteparin had VTE (9%)

– 53/336 coumadin pt had VTE (17%)

– (P=0.002)

• No difference in bleeding or death



2018;378:615



Young et al JCO 2018



• Retrospective review of 172 pts (42 DOAC and 131 LMWH)
• Pprimary brain tumor cohort (n = 67), the cumulative incidence of any ICH was 

0% in patients receiving DOACs vs. 36.8%(95% confidence interval [CI], 22.3–
51.3%) in those treated with LMWH, with a major ICH incidence of 18.2% 
(95% CI, 8.4–31.0)

• Brain metastases cohort (n = 105), DOACs did not increase the risk of any ICH 
relative to enoxaparin, with an incidence of 27.8% (95%CI, 5.5–56.7%) 
compared with 52.9% (95% CI, 37.4–66.2%). Similarly, DOAC did not increase 
the incidence of major ICH in brain metastases, with a cumulative incidence 
11.1% (95% CI, 0.5–40.6%) vs. 17.8% (95% CI, 10.2–27.2%)

• DOACs are not associated with an increased incidence of ICH relative to 
LMWH in patients with brain metastases or primary brain tumors



Recommendations for Patients With VTE

• IVC filter if hemorrhage on CT or other contraindication for 
anticoagulation

• Heparin initially for sick patients

• LMWH for stable patients

• ? Long term anticoagulation with LMWH preferable for GBM

• ? Role of oral agents such as apixaban (Factor Xa inhibitor)



• Fatigue assessments with the FACIT-F Fatigue Scale, Brief Fatigue Inventory (BFI), and Cancer 
Fatigue Scale (CFS) at baseline, day 22, day 43, and day 56. 

• PRIMARY ENDPOINT: Difference in the 42-day change in FACIT-F fatigue subscale scores 
between armodafinil group vs. placebo group

• SECONDARY ENDPOINTS: 42-day change in CFS and BFI, safety
Presented by: Eudocia Quant Lee

Baseline D 22 D 43 D 56



• 198 adult brain tumor survivors 6 months after partial- or 
whole-brain irradiation randomly assigned to receive a single 
daily dose (5 mg for 6 weeks, 10 mg for 18 weeks) of donepezil or 
placebo

• Cognitive test battery assessing memory, attention, language, 
visuomotor, verbal fluency, and executive functions was 
administered before random assignment and at 12 and 24 weeks. A 
cognitive composite score (primary outcome) and individual 
cognitive domains were evaluated



• After 24 weeks of treatment, the composite scores did not differ 
significantly between groups (P .48)

• Modest improvements in several cognitive functions, especially 
among patients who were more cognitively impaired

• Significant differences favoring donepezil were observed for 
memory (recognition, P .027; discrimination, P .007) and motor 
speed and dexterity (P .016)



Minimizing neurocognitive decline from WBRT?

• RTOG 0614: phase III randomized, placebo-controlled study 
• Placebo vs. Memantine 20 mg daily within 3 days of starting 

WBRT 37.5 Gy and continued for 24 weeks

Laack NNI, et al. RTOG 0614. Presented at ASTRO 2012. 
Brown PD, et al. Int J Rad Oncol Biol Phys 2012; 84 (3S): S1-S2.

MRI, Cognitive 
Assessment and QOL 
at Baseline, 8, 16, 24 
and 52 weeks



Laack NNI, et al. RTOG 0614. Presented at ASTRO 2012. 

Outcomes: RTOG 0614
• Primary endpoint: Reduced the decline in HVLT-R DR by 0.9 

(P=.059) at 24 weeks

• 17% reduced relative risk of 
cognitive decline (p=.01)

• Delayed time to cognitive 
decline (p=.01)

• Reduced the rate of decline in 
cognitive, executive, and 
global function as well as 
processing speed (p<.01)



• Patients with brain metastases received HA-WBRT to 30 
Gy in 10 fractions.

• Standardized cognitive function and quality-of-life 
(QOL) assessments were performed 

• 113 patients accrued, 42 patients were analyzable at 4 
months

• Mean relative decline in HVLT-R DR from baseline to 4 
months was 7.0% (95% CI, 4.7% to 18.7%), 
significantly lower in comparison with the historical 
control (P 0.001). No decline in QOL scores was 
observed. 

• Conformal avoidance of the hippocampus during WBRT 
is associated with preservation of memory and QOL 
compared with historical series.



Thiessen et al. Arch Neurol. 1998;55(5):705-710

Hydrocephalus in Radiation Leukoencephalopathy: 
Results of Ventriculoperitoneal Shunting

Grade 0 indicates no improvement; grade 1, mild 
improvement; grade 2, moderate improvement; and 
grade 3, marked improvement.





• 191 newly diagnosed GBM 
patients 

• Hyperglycemia associated with 
shorter survival, after 
controlling for glucocorticoid 
dose and other confounders

• Effect of intensive management 
of glucocorticoid-related 
hyperglycemia on survival 
deserves additional study
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