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Outline For Discussion 

• Overview of Primary Brain Tumors and Issues 
Related to Care      
  

• Program of Research and Interlocking Ideas 

–Focus on Improved Symptom Assessment 

–Defining the Impact of Disease & Treatment on Symptoms 

–Evaluate the biologic basis of symptoms 

• Genetic risk 

• Biologic processes 



BACKGROUND  
• Primary Brain Tumors arise from the 

constituent elements of the CNS & 
primarily stay within the CNS  
 
  

• An estimated 51,410 new cases of 
primary nonmalignant and malignant 
brain tumors estimated for 2012 (21,810 
malignant)1 
 
  

• Above represents 1.35% of all primary 
malignant 
cancers1 
 
  

• An estimated 12,760 deaths will be 
attributed to primary malignant brain and 
CNS tumors in the United States in 20051; 
this represents 2.4% of all cancer deaths2 

 

 

1. CBTRUS: Statistical Report on Primary Brain Tumors in the United States,.  www.cbtrus.org/factsheet.htm 

2. SEER.cancer.gov/CSR 



COMPLEXITY & Reason 

• Care is complex, 
involving:  
  

– Management of 
Neurologic Symptoms
   
  

– Management of Medical 
Complications 
    

– Management of Toxicity 
of Therapy 
    

– End of Life care 
   
  

 

Wen & Kesari, 2008; Stupp et al, 2007 

http://media-2.web.britannica.com/eb-media/32/99532-004-2B7BE4E6.jpg 



FUTILITY 

• Primary brain tumors  are rare, AND: 
 

– In the U.S., primary brain tumors are the second most 
common  
cause of cancer death in young males  

–Life expectancy less than one year for the majority with 
GBM,<20% 5-year survival and  average of 7 years for 
the “benign” astrocytoma    

–Anecdotal experience of a bad outcome can influence 
the care provided 



PERSPECTIVE 

• Life expectancy is short, 
but may not be different OR 
may even be better then 
other solid tumors  
   

– ½ of cancer patients die of their 
disease1    
  

– ¼ die within 6 months of 
diagnosis, 63% live only 24 
months2    
  

– Those with nonresponsive solid 
tumors –80% live less than 12 
months2 

 
 

 
1 Wingo, et al,1995 

2 Brescia, 1990, Maltoni, 2002 

http://seer.cancer.gov/faststats/selections.php?#Output 



IMPACT 

• Studies show inability to work from time of diagnosis:  

– 82% had symptoms which prevented return to work after diagnosis1 

– Those with low grade gliomas -nearly 50% were unable to return to work due 
to deficits2   

• Qualitative studies indicate patients spend significant portion of their lives feeling 
ill and unable to perform usual activities 3      
  

• Recent studies support that there is a significant burden on the caregiver with 
changes in family roles, impact on financial status, and stress4   
    

• Recent studies in the brain & other solid tumor populations show that persons 
report an average of 11-13 symptoms which occur concurrently5   
      

• In patients with systemic cancer, the occurrence of multiple symptoms has been 
shown to alter quality of life (QOL), function status, disease progression, & 
survival.6  

 
1 Fobair, et al, 1990; 2 Armstrong, et al, 2011; 3 Salander, et al, 2000; Strang & Strang, 2001; 4 
Sherwood et al, 2006; Janda, 2006: 5 Chang et al, 2000; Armstrong et al, 2010: 6Ben-Eliyahu et al, 

1999; Kiecolt-Glaser et al, 1998  



Current Issues: Standards of Efficacy 
 

• Treatments often similar in efficacy with 
improvement measured in months 

-(Median survival 12.1 vs 14.6 months) 
   

• Standard is to evaluate the tumor & not the 
patient 

– “Response” Evolved over time 

– Tumor response rate (TRR) - Overall Survival 
(OS) in the 1980s 

– Time to tumor progression (TTP), disease-
free survival, and progression-free-survival 
(PFS) became accepted in the 1990s. 

• But even today the outcomes are 
controversial:  

– Lamborn  (2008) ‘6 month PFS strong 
predictor of survival’ 

– Lassman (2007) ‘It remains unclear how to 
incorporate molecular markers into 
assessment of response in glioma’ 

• Both remain unclear in the Wen (2010) RANO 
paper 



Current Issues in evaluating response to treatment 
Norden (2008)  “Avastin alters the recurrence pattern of malignant gliomas” 

• Tumor may respond and the patient doesn’t1 
– Certain toxicities are attributed to treatment, but studies have not been 

well-designed (ie, lack of baseline measurement prior to radiation therapy 
or consideration of disease)  

• Current imaging is limited by technique, interpretation, 
and changing impact of cytostatic agents and ‘The 
Avastin Effect’2  and pseudoprogression3  
   

• Newer therapies designed to be cytostatic-how do you 
evaluate response? 

 

 

1 Scheibel, et al, 1996; Correa et al, 2007 

2 Chamberlain et al, 2006; Norden et al, 2008 
3. Chamberlain, et al, 2007 



Rationale for Program of Research 

 Patients with CNS tumors often suffer devastating effects as a 

consequence of the tumor and/or treatment 

 Often unable to return to work , spend the majority of their lives feeling ill 

and unable to perform usual activities   

 Differences in toxicity and patient status during survival have become 

critical variables in making treatment choices     

     

 Limitations of current outcomes assessment 

 CNS tumor treatments are often similar in efficacy and survival   

– Current imaging is limited by technique, interpretation, and changing impact 

of targeted agents 

–  Traditional endpoints do not necessarily reflect clinical benefit 

 

• Tumor related Symptoms and Toxicity associate with therapy has been 

widely reported, but not collected in a systematic or rigorous way.  



BEGINNING PROGRAM OF RESEARCH 

Stage I: Conceptually define the experience of symptoms 



Stage 2:  The Science Behind Symptom 
Management: INTERLOCKING IDEAS 
 

Develop Biologically 
Based  & Practical 

Interventions 

Predict 
whose at 

Risk (Clinical 
and 

Genomic) 

Recognize 
importance 

and 
Accurately 
Measure 

  



RECOGNIZE 
IMPORTANCE 
AND 
ACCURATELY 
ASSESS 

TOPIC 1 



Introduction to Patient-Reported 
Outcomes (PROs)  

• Symptoms often impossible to ‘observe’ and studies reveal 
poor relationship between our assessment  & patient 
evaluation       
  

• PRO defined as a measurement of any aspect of a patient’s 
health status that comes directly from the patient (ie without 
intepretation of the patient’s responses by a physician or 
anyone else)       
  

• Increased attention as a result of published guidelines by the 
FDA on the use of PROs in 2006 

– Recommended assessment of treatment benefit from the patient perspective            

 

U.S. Dept. of Health and Human Services FDA Center for Drug Evaluation and Research 
(2006).  Guidance for industry:  patient-reported outcome measures:  use in medical 
product development to support labeling claims:  draft guidance.  Health and Quality of Life 
Outcomes, 4(79). 



 MDASI – Brain Tumor Module (MDASI-BT) 
 

• Symptoms associated with primary brain 
tumors were added to the 13 item MDASI. 
     

• Rated on a scale of 0-10 in terms of severity
      

• Demonstrated content & discriminant validity 
& reliability    
      

Armstrong TS, et al. Oncology Nursing Forum, (2005), 32(3), 669-
676, 2005.    

Armstrong, T. S., et al  (2006). J Neurooncol 80(1): 27-35.  
   

Symptom 

Burden 

  

MDASI – Brain 

Tumor Module 

(MDASI-BT) 

  

Symptoms (22)  

6 factor 

groupings 

-General 

-Gastrointestinal 

-Constitutional 

-Neurologic 

-Cognitive 

-Affective 

Interference Items 
(6) 
-Ability to walk 
-Ability to work 
-General activity 
-Mood 
-Interactions with 
others 
-Enjoyment of life 



The Basic Work Continues 

•Electronic 
Data Capture 

•Evaluation in 
Rare 
Diseases 

•Instrument 
for Spine 
disease 

•Evaluation in 
other languages 
and Cultures 

Caregiver 
Congruence? 

Clinical 
Utility? 

Refining 
Minimally 
Important 

Difference 

Position & 
Review 
Papers 



MDASI-BT, Treatment, and Tumor Status 

Do symptoms 
worsen with 

tumor 
progression? 

Can symptom 
reporting 
identify 

differences in 
treatment 
toxicity? 

Use in 
Clinical 
Trials 

Why? 
-Recognized in 

practice that we 

need a way to 

assess the impact of 

treatment  

  

-Rare disease-so 

clinical trials provide 

access to patients 

  

 



Mean Score Type Mean 

Score 

Significance 

Mean  Symptom Severity 

 

Stable Disease 

Recurrent Disease 

 

 

1.47 

 2.39 

 

 

0.01 

Mean Core Symptom Score 

 

Stable Disease 

Recurrent Disease 

 

 

1.70 

2.62 

 

 

 

0.01 

Mean BT Symptom Score 

 

Stable Disease 

Recurrent Disease 

 

 

1.29 

 2.23 

 

 

0.01 

Mean Interference Score 

 

Stable Disease 

Recurrent Disease 

 

 

2.02 

4.24 

 

 

0.01 

Do patient’s symptom report reflect disease status? 

MDASI-BT Prediction of Recurrence at time of MRI 

Imaging 
(Armstrong et al, 2006, J. Neuro-Oncology & Armstrong et al, 2010, Cancer) 



NCB of RTOG 0525 

Patients completed NCB components (2 PROs, 
EORTC QLQ30/BN20 and MDASI-BT) at baseline, 
prior to cycle 1-6 of adjuvant, and then prior to 
cycle 10 and one month after completion if 

treatment continued for one year 

• Primary Study tested 
efficacy of dose dense 
adjuvant temozolomide (21 
of 28 day cycle) 
  

• Designed to determine if dd 
chemotherapy impacts 
because of toxicity or tumor 
response three distinct 
parameters: health related 

quality of life (HRQOL)’;Symptoms’ 
neurocognitive function (NCF)  

• The goal was to determine if 
this info coupled with 
traditional outcome data 
could be used in important 
risk-benefit considerations 
for patients & their health 
care providers. 

 

Mthly x 6 then  after cycle 9 & 12 



Objective 1: Evaluation of 

Between Arm Differences 

Overall Symptom severity,  overall interference, & 
activity related interference scores were significantly 
different, with those patients treated in the dose-dense 
arm experiencing more symptom burden 

Arm 1 Arm 2 

Deterioration Deterioration 

Component n % n % p-value* 

Symptom 5 10 11 27 0.03 

Interference 7 14 13 32 0.03 

 --Activity 

related 

8 16 15 39 0.01 

 -- Mood 

related 

12 24 12 30 0.49 

Median and range in Arm 2 

Deterioration: 
Overall Symptom change 

(1.6; range 1-2.8),  

 

Overall Interference  

(2.5; range 1.5-7.7) 

 

Activity Interference 

(1.5; range 1.0-8.0) 

Can symptom 
reportng 
identify 

differences in 
treatment 
toxicity? 



Evaluation of Prediction of 

Progression Free (PFS) & 

Overall Survival (OS) 

Do symptoms 
worsen with 

tumor 
progression? 

• Calculated a change score (Baseline to prior to cycle 1). 
         
  

• Evaluated whether larger change score predicted 
earlier progression and shorter overall survival 

 

• Then added this to traditional markers of survival, 
including MGMT status, and RPA class to evaluate if 
additive or more sensitive 



Variable Remaining in Model 

(Bolded value has unfavorable 

outcome) p-value 

Hazard Ratio  

(95% CI) 

Cognitive factor (Deterioration 

vs. No deterioration) 

0.017 1.88 (1.12, 3.14) 

MDASI-BT –  
Early Changes (RPA, MGMT not forced) 
Cox Proportional Hazards Model for 
Overall Survival 
 

* MGMT and RPA did not remain in the model 

Do symptoms 
worsen with 

tumor 
progression? 



Variable 

(Bolded value has unfavorable outcome) p-value 

Hazard Ratio 

(95% CI) 

Methylation status  

(Unmethylated vs. Methylated) 

0.003 1.90 (1.24, 

2.92) 

Neurologic factor  

(Deterioration vs. No deterioration) 

0.008 1.90 (1.18, 

3.06) 

 

 

MDASI-BT –  
Early Changes (RPA, MGMT not forced) 
Cox Proportional Hazards Model for 
PFS 
 

* RPA did not remain in the model 

Do symptoms 
worsen with 

tumor 
progression? 



Summary- 
The Groundwork for the Science of Assessment 

• There is increasing evidence that current standards of 
response and survival are limited.    
  

• Options exist to allow evaluation of the impact of therapy on 
the patient        
  

• PROs may provide another method to assess disease and 
benefit of therapy       
   

• Currently added to upcoming Alliance, RTOG, BTTC, and 
CERN trials as mandatory secondary endpoints & primary 
endpoints in symptom control and palliation studies 

 



UNDERSTANDING THE 
BIOLOGIC BASIS TO DESIGN 
TARGETED INTERVENTIONS 

Topic 2: The Science of Symptoms 



The Cancer Genome: Basic Premise  

 Stratton, et al. The Cancer Genome (2009). Nature, 458 

 

• All cancers are thought to share a common pathogenesis. 
– Can think of these as a process of Darwinian evolution occurring among cell 

populations within the microenvironments     

  

• Cancer development is based on two constituent processes: 

– the continuous acquisition of  genetic variation in individual cells 
by random mutation;  and 

–natural selection acting on the resultant phenotypic diversity.
  

• The DNA sequence of a cancer cell genome, like normal cells, 
has acquired a set of differences from its progenitor fertilized 
egg. These are collectively termed somatic mutations ( vs 
germline mutations that are inherited from parents). 



Somatic Mutations & Cancer 

Stratton, et al. The Cancer Genome (2009). Nature, 458 





SNPs and Treatment-Associated Toxicity and Symptoms 

• SNPs may also be involved when patients 
have different side effects in response to 
the same drug.     

• The DNA encodes proteins. Many proteins 
interact with the drug - involved in  

– its transportation throughout the body,  

– absorption into tissues,  

– metabolism into more active forms or toxic by-products, 
and 

–  excretion.      

• If a patient has SNPs in any one or more of 
these proteins, they may alter the time the 
body is exposed to active forms of the drug 
or any of its toxic byproducts. 

• This may lead to increased symptoms & 
toxicity or protection against this 



The Science of Symptom Management 

Exposure 
Genetic 

Susceptibility 

Biologic 
Trigger or 
Process 

Symptom or 
Toxicity 

I 

I 

I 

I 



 

http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3390774/figure/F2/ 

Published in final edited form as: 

Lancet Oncol. 2008 August; 9(8): 777–785.  

doi: 10.1016/S1470-2045(08)70197-9 

Molecular epidemiology approach to cancer-related symptoms 

http://publicaccess.nih.gov/
http://www.nihms.nih.gov/
http://www.ncbi.nlm.nih.gov/pmc/about/authorms.html
http://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click%20on%20image%20to%20zoom&p=PMC3&id=3390774_nihms-159131-f0002.jpg
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3390774/figure/F1/
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC3390774/figure/F2/


Common Acute Toxicities 

• The most common therapies of 
primary brain tumors include 
radiation therapy and temozolomide 
chemotherapy 

• Radiation Therapy: 
– Worsening of existing neurologic deficits 

– Fatigue 

– Skin Changes/Alopecia 

• Common toxicities of temozolomide 
are: 

– Fatigue    

– Nausea    

– Constipation   

– Myelotoxicity 

 

Amelio et al, 2010; Merchant et al, 2010; 

Armstrong, 2010 



Myelotoxicity Study Background 
Armstrong, et al (2009) Neuro-Oncology 

• Myelosuppression is a dose-limiting toxicity of most 

cytotoxic chemotherapies 

– However, it is relatively uncommon with 

temozolomide (TMZ) treatment (5-8% overall 
incidence)    
    

• Recent case reports and small series indicate 
problems with clinically significant 

myelosuppression leading to treatment delays, 
significant morbidity, and rare reports of death1

  

• In our practice, we have observed an even higher 
incidence of clinically significant myelosuppression 

in women    
  

• The aim of this study was to evaluate the incidence 
of myelosuppression after the first cycle of TMZ  and 

identify factors that may predict risk for the 
individual patient  

 

1 (Doyle, Middelsen, & Croteau, 2005; Gerbert, et al. 2007; Jalali 

Genetic 
Susceptibility 

1 (Doyle, Middelsen, & Croteau, 2005; 

Gerbert, et al. 2007; Jalali et al. 2006; 

Noronha et al. 2006; Singhal, Selva-

Nayagam, & Brown, 2007) 



Toxicities of Therapy: Myelosuppression 
with Standard Dose Temozolomide 

• Retrospective review of 685 patients   

• Women more likely to experience Grade 3 or 4 leukopenia than 
men (p = 0.015) 

– Risk higher in women who received one or fewer prior chemotherapies, 
weighed less than 50kg, or were on enzyme-inducing anticonvulsants 
(p=0.0009) 

– Risk in men increased with age, was higher in those who received two or 
more prior chemotherapy regimens, and was associated with GERD use 
(p=0.00) 

• Risk of any myelosuppression (Grade III or IV WBC, ANC, or 
Plts) was also higher in women (18%) then men (7%)  

• Mathematical formula developed to assign risk based on 
covariates which either increased or decreased patient risk
   

Armstrong, et al. 2006. 

Genetic 
Susceptibility 



Final Formula for Males 

• Categories of Covariates 
associated with risk which 
add +1 to the formula: 
  

–Age > 40   

–BSA ≥ 2   

–WBC ≤ 6.5   

–Not on steroids  

–On Bowel medication   

–On Thyroid Replacement  

 

Division Calculated 
Risk Score 

% with 
Toxicity 

No Risk 0 0% 

Low Risk 1/2/3/4 1.7-16.1% 

Moderate 
Risk 

5 33.3% 

Male tox = Age + BSA + WBC + steroid + bowel + thyroid 

Genetic 
Susceptibility 



Final Formula for Females 

• Categories of Covariates 
Associated with Risk for 
which +1 was added to the 
formula:  

– Age at treatment 31-40   

– No Prior chemotherapy  

– Creatinine >=1  

– Platelet count < 270k 

– BSA < 2 

– Not on Anxiety Medication  

– On Bowel medication   

– Not on GERD medication   

– On Pain medication 

Division Calculated 
Risk Score 

% with 
Toxicity 

No Risk 0/1/2/3 0% 

Moderate
Risk 

4/5 16.9-20.7% 

High 
Risk 

6/7 44.4-80% 

Female tox = age  + no chemo + creatinine + platelet + 

BSA + anxiety + bowel  +  GERD + pain 

Genetic 
Susceptibility 



Single Nucleotide Polymorphisms (SNPs) 

    95%     

Effect OR Confidence Limits Pr > Chisq 

MGMT1       0.06 

   G/AG vs AA 2.32 0.95 5.62   

GSTP105       0.02 

   MM/MW vs WW 0.28 0.1 0.75   

NQO1       0.0563 

   A/AG vs GG 0.3 0.11 0.85   

• Performed a case-control evaluation matching those with myelotoxicity 
to a group of patients without myelotoxicity, in a 3: 5 ratio  by gender, 
and age. 

• We evaluated SNPs associated with DNA repair and inflammatory 
pathways 

• Results of this multivariable analysis revealed significant associations 
between SNPs in MGMT (2.4 increase in TOX), NQO1 (72% reduction in 
TOX), and GSTP105 (72% reduction in TOX), and the occurrence of 
myelotoxicity. 

Genetic 
Susceptibility 



Continued Progress 

• Current planned study to 
validate this model and 
develop web-based calculator 
of risk    
      

• Also looking at 
stroke/thrombosis and 
hypertension risk with 
bevacizumab    
   

• Programmatic approach 
through consortia  
     



UNDERSTANDING 
BIOLOGIC CHANGES 
RELATED TO FATIGUE  

“I can’t get my positive mind and my fatigued body on 
the same page. Frustrating. I used to be a jet before 
cancer and I am still adapting to being a sailboat after 
diagnosis. I just want to do more, like my old self. 
CERN EO Survey Participant.    
 
  www.cern-foundation.org 

 

Biologic 
Trigger or 
Process 



Fatigue 
Overview 

• Fatigue is also one of the most 
common symptoms reported by 
patients with brain tumors 
throughout the disease trajectory.  

– Overall 42% reported “quite a bit low” 
or “very low” energy levels1 and  

reported most  troublesome2. 
   

–  39%  of low grade glioma patients 

reported severe fatigue more than 8 
years after completion of therapy.3 
2009).     

– We reported 73% had fatigue of any 
severity, and 40% reported as 
moderate to severe 4 

 
1Lovely, 1999; 2Powell et al, 2011; 3 Struik et al, 2009; 
4Armstrong et al, 2010); 5 Rooney, et al, 2011) 

 

Contributing Factors 
• Concomitant medications such 

as anticonvulsants and 
corticosteroids, have been 

reported to have a negative impact 
on fatigue in this patient population3. 
    

• Depression and anxiety has been 
reported to occur in 16-50% of 
patients during the early stages 
of the disease and may be 
difficult to distinguish from 
fatigue5.  

 VARIABLE Odds Ratio (CI) P Value 

KPS 5.73 (2.08, 15.82) 0.001 

Gender 2.48 (1.32, 4.65) 0.01 

Disease 
Status 

2.20 (1.18, 4.10) 0.01 

Biologic 
Trigger or 
Process 



Fatigue Initial Evaluation (NCCN Guidelines) 



 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



WHAT IF FATIGUE IS NOT 
ONE BROAD CONCEPT-
BUT DIFFERENT BASED 
ON THE BIOLOGIC 
BASIS? 

The Science of Symptoms 

Biologic 
Trigger or 
Process 



Fatigue and Radiation 

 80% of primary brain tumor patients report fatigue during radiation therapy 
(Lovely, 1998).   

 Specific Pattern 

 Occurs within 1 week of the first radiation treatment and tends to increase with 
the number 

 Faithfull and Brandas reported on the occurrence of a somnolence syndrome 
(fatigue, excessive drowsiness, feeling clumsy, and inability to concentrate) 

 Cyclical pattern, with increased severity between day 1-21 and then day 30-35 
after treatment.  

S
y
m

p
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m
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c
o
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Treatment Target 

Intervention 

Biologic  

Correlate 

Biologic 
Trigger or 
Process 



Fatigue, 
Insomnia & 
Radiation 

• Symptoms (Fatigue): 
• MDASI-BT  

• BFI 

• Sleep: 
• Epworth Sleepiness Scale 

• Pittsburgh Sleep Inventory 

• Actigraphy 

• Biologic Correlates 
• Actigraphy 

• Urinary epinephrine, 
norepinephrine, dopamine, 
serotonin, GABA, Glutamate, PEA, 
and Histamine)  

• Salivary hormones (melatonin and 
cortisol)  

Pre XRT Wk1  Wk

2 
Wk

3 
Wk

4 
W

k5 
Wk

6 
Post 

TX 

Quest 2 X X X X X X X 

Actigraphy  

(ACT) 
X X X X X X X 

Melatonin 

Neurotransmitters 
X X 

http://minimitter.respironics.com/actiware_request_form.cfm


Results  
• Fatigue severity at WK 6 correlated with: 

–  radiation dose to the pineal gland (dose range 15-
60gy, median 35gy; r = 0.86, p = .07),  

– altered sleep, including change in self report sleep  
(r= 0.849, p =.016), &  

– as determined by ACT from WK 0 to WK 6 (r = 0.70, 

p =.07).     

•  Change in melatonin (MLT) levels 

strongly correlated with  
– the change in fatigue score (r = 0.90, p = .036), and 

–  change in wake time after sleep onset (WASO) by 
ACT (r = 0.97, p = .033).  

• Fatigue severity at WK 6 was also 
correlated with  

– the severity of reported neurologic (r = 0.72, p = .043) 

and cognitive symptoms (r = 0.94, p = .01) at WK 6.
    

• Pilot study characterizing change in 
circadian pattern of melatonin 
production demonstrated ‘shift in 

melatonin to earlier in the day & excess 
production 

Mean dose pineal gland (Gy) 

Total 18 28 50 52 60 

BFI worst 

fatigue right now 

at week 6 

2 11 0 0 0 0 1 

4 0 1 0 0 0 1 

7 0 0 1 1 0 2 

10 0 0 0 0 1 1 

Total 1 1 1 1 1 5 



Model of Radiation-Induced Fatigue 
(Armstrong & Gilbert, 2012) 

Biologic 
Trigger or 
Process 



Biologically Based Intervention? Light Boxes! 



Programmatic Approach: 
Collaborative Ependymoma Research Network 

Multi-disciplinary, Multi-
Disciplinary, Multi-national 
Group 

• Philanthropic Support to 
improve the care and 
develop new treatments 
for ependymoma 

• 5 projects 
– Clinical trials  

– Pathology 

– Model development 

– Drug development 

– Patient Outcomes 

• http://www.youtube.com/w
atch?v=u4cPfMi3MNg&feat
ure=youtu.be  

http://www.youtube.com/watch?v=u4cPfMi3MNg&feature=youtu.be
http://www.youtube.com/watch?v=u4cPfMi3MNg&feature=youtu.be
http://www.youtube.com/watch?v=u4cPfMi3MNg&feature=youtu.be


Ultimate Goal - Futility:  Approach to Patients! 

• Changing paradigm of symptom mgt to identify risk & 
biologically based approach to symptom prevention
   

• Real Lessons: 
– Reality is what it is, not what you think that it should be! 

• Pushing your reality (“I would go on a cruise”) 

• The informed patients reality should guide treatment 

     

– Statistics are just statistics! 

• Novel treatments with unknown impact on survival  
     

– Educate but don’t Dictate    
   

– Choose Words Wisely (Larry Burkett): 

• you are going to die in two months 

• There are some treatments, but they probably won’t work 

• This is what I can offer you 
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