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This proposal was developed as part of the CNS data task force. Itis one of three analysis
projects identified by the task force (neurological outcomes, non-neurological medical outcomes,
psychosocial outcomes). The three groups are working in concert with cach other to assure that a
comprehensive analysis of late effects among brain tumor suryivors will be conducted. while

avoiding redundancy in the information presented.

Hypothesis 1 — Neurocognitive Qutcomes

Background

Neurocognitive damage is common in children surviving brain tumors. In the Childhood Cancer
Survivor Study, self-reporting of mental retardation is substantial, occurring in approximately
10% of the cohort. School difficultics, however, are a great deal more frequent. 53% of the
cohort required special help in school, including 52% of those with glial tumors, 68% of those
with medulloblastoma, and 55% of those with ependymomas. Although 87% of the children
surviving brain tumors completed high school, less than one-quarter went on to higher cducation
following high school. 70% of those younger than 3 years of age at diagnosis and 62.8% of those
between 3 and 9 years of age required extra educational support. Many factors may play a role in
explaining the sequelac scen including tumor histology, age at time of diagnosis, and treatment

received.



Primary Hypothesis: Neurocognitive sequelac of children surviving brain tumors, as manifest
by school difficulties (placement in a learning disabled or special education program; lack of
ability to complete high school; or inability to pursue further training after high school) will be
significantly different than sibling controls or other cancer survivors,
Secondary Ilypotheses:
e Younger age at therapy will be associated with more severe outcomes
e Children receiving radiotherapy will have an increased number or severity of
neurocognitive sequelae, in proportion to the dose/volume of radiotherapy given
e Concomitant use of chemotherapy, in particular methotrexate, will increase late
neurocognitive sequelae

e Female gender will be associated with increase neurocognitive sequelae

Methods of Analysis

Determining school performance and mental retardation will quantitate the neurocognitive
sequelae of the patients. Question O.1 asks the highest educational level attained. Questions 0.3
and 0.4 address learning disabled or special education programs. The frequency of positive
responses (o these questions will be compared within and outside of the CNS tumors subgroup.
Using these variables in a multivariate analysis, we will determine 1o what extent school history
differs by age at diagnosis (<5, 5-9, 10-14, 15-21), by tumor histology (astrocytoma,
PNET/Medullo, ecpendymoma, other CNS) and by use of radiotherapy/chemotherapy after
adjusting for age at interview. We will compare school-based outcomes to those reported by
sibling controls who are appropriately matched on sex and age at interview. Prevalence of mental
retardation, as asked in question J.3, will be compared by tumor histology (as above) and other

factors such as age at diagnosis and use of radiotherapy and chemotherapy.



H hiesis 2= Headaches

Backgrinmil

Uhe prevabence of chronie hewdaches in children surviving briin tumees is poorly chisscterized,
In the initial analysis of the Childhood Cancer Survivir Siody, 38% ol survivors who completed
the guestionmaire complined of headsches. Migraines were reporied by over 15% of childien
with medullohlastoma/PNETs and ependymomas, The prevalenee of chronic bewadaches is
beliewied higher than that of the normal popabation, but populaton-fased dana se ot svailable
from eather the NHIS or the BRESS studies, Several puthophvsiobogic pathwiys conlid be
considered as a source for chvome headaches, The sitial neimosigieal procedure may lesd o
Isichiachies., althowgeh i s likely that alimost all paticants i the cobort wall have hod surgery.
Rawdiost herispy could produce small vessel sascular damage that may numilest as headsic b,
Children with ¥1* shunts in ploce muoy be more ikely 1 have headache as o nesalt of chionic,

pnrecenized over- or nnder-shunting.

Primary Hypothesis: Children sarviving brani tuoss will more oflen mepor Tregquent headaches
and g raines thun sibling controls of the same age amld ses
Secondary Hypotbeses:

s Rudiotherpry exposire will increise the Trequency of chronie hewdaches

o Children with VI shusts will have mone Tregquent beiadisches than childven withoor

shunis

Alethed of Analysis

Cuestions 16 (migraine ) and 1.7 (other frequent headiches) will be used 1o compare headoche
Frequency in survivors versas sibling controls, Survivors will be stratified o vl pmalysis by
treatment [radistion versus no diafion), umor lestology, previons VP shuni placement, amd age
ol dhaagnosis (as above ) Infomusion under B9 {prescrabed paim medications ) will be evalusted to
determine i preseribed pam medications are more frequently reported among thise feponing
hedchiches or pigraines than cither survivers withowl hesdaches or sthhng coatrals, 11

rulecstherapy i fosnd 1o be significantly associated with i higher Tkelibood of headachss,



especially migrinine, a correlative analysis of radiotherapy dose/volume will be underiaken.

Hypoilesis 3 — Newrosensory Delicils

Bhiwhgrouncd

Although poorly docomented, children with braim tomors ofien e spgnilicant acuroscnsony
deficits, In the initial amalysis of the Cancer Survivir Study, 14% of paticnis wene moted 1o be
hlimd i cine o both eyes, heanng problems were sited wover 305 ol paticnis, BE of paienis
had dizziness or verigo, ond 1% of patienrs sl noaees. The Gictors dssocited with these

seuelme are pot well known,

Primary Hypothesist Newrosensony deficits will be morcised o bein i sarvivers dis
commpared 1o sibling controls.
Sevomilary Hypistlhasis:
L N|;|_|||_:|-,|_'|'|M|r'_q' _l.|_'-|_||;|||_=|:|||'_' AETEIn L Che o conces surviviods will b diserease AN
childeen diagnosed ab carhier aees
»  Neurosensory sequelie will be nuwe common m children with gliasl omsos
o Claledren recesang plinimsm chemeberagies soll have an mercased Treguency of

I U s sy segpuiliae

*  Children recemving mmholherpy will have a inersased Treguency ol neamsensiry
seggue lae which will be peacntiaied By platinum e sposare

Rlethisds of Analysis
Heanng and visual problems will be analyzed separstely. Any hearing loss wall be charsctenzed
by combsimmg C. 1 (heamng aidy, C.2 fdealness in one o hoth ewrs) and CJ8 foomplete deainess)
ane will be compared with data from the sibling controls. For survivors, diflerences i eanng
loss Frequency will be determined according wotunwr histology, and, to the exient possible,
puier sife IO sited, A secondary analyvsis will be undeniaken o determime the association
between beanng boss and radiotherapy or platinam chemitherapy. Stmilarly, separiste il ves
will he undertaken 1o evaluate reponed dizginess or vertigo (C.5) or immitos (C.4) stralified by

turnor histology, lemor site, use of radiotherapy, and chemotherapy. Yl dilGoaltes will be



determmed as nided in C8 (egally blind in one or both eves). Legal blindness in one or bith

eyes wall be eviluatied by umor histology, site, and radiotherapy

Hy prsihesis 4 — Faocal NMewrolbogic Dy slfunction

Backgrownd

Focul neoarologic dysfunctions were found o be guite commion in the il danalysis of the
Childhood Cancer Survivor Stwdy, Problems incleded balinece difficulies m 47%, iremors m
0%, weakness of the arms m 28%, and weakness af the legs in 335 Although o variety ol
Farictonrs iy b responsible Tor these deficits, o my be thar the most Bikely s the mmor lecation

paither tha therupy

Primary Hypothesis: Focal newrslogic dysfunction in lng-term survivors of chililhosod brain
prmrrrs will be mee cormimon than e siblings or other e sarvivors and relited

predomimuntly 1o tumor site Crather than amaor istolisey b,

Mlctbwd ol Amalvsis

Fowal newroloeie deficits will be described aml compared 1o sibling controls Trom answers
prowided in the 1 section of the CCSS Tollow-up questionnaire. The snalysis will include
cerebellar deficits 1.8 (balamce ) and 14 itrensoes b, asdivedmslly oo i comsbimal i, aml socakness
ool Thie s 00 100 and Begs (001 Problents in balance and weakness will be eviluated acconling

by fumor site, tomaor hisiobogy, use of radiotherapy, and age o diognoss,

Please note that informastion on emor site will be limited, becawse a magority of Coses i lode
only u site code of ¢71 (hrain), withoul o more specific location. 16 we find during the analysis
thart furmeor site s not reconded oflen enough o be reisonably reliible, we will abandon chi par
of e analysis, O determination of the viability of site code will include an evaluation tha
compires those with a specific site code 10 those with only the general brnn site, by sex,
respondent (parent or sell), age ol dingnosis, age al imlerview, tomor hstology, aml treatment, o

fuest whelher or mol differences exis betweon the groaps.



Hypasthesis 5 - 5

Back ground

Although children with comical tumers will fregquently present with seieares as one of their
carhiest o festations of & brain tmos, the prevalence ol chronie screumes i ihese putienis is
posisrly chorsctenzed. o e prelinmmary analysis of the Claldhood Cancer Survivor Siody, IE%
of UNS patients were found o hove sevores, ineluding 329 of those with glial nmoes, 2105

with medulloblastomas, and 229 with ependymamas, 24.5% wene sand 10 be on chronie
antiepileptic medication, includimg TR% of those childien with medulboblistomas. I has been
helieved, althoamgh nol well docomented, Dl sercores prediimmantly oaenr im hiese chilldivn witly

coiticil lesions, This preliminary anilysis rases questions ahaut this assamption

Primary Hypothesiss The msk ol Bosomg aclromie seizure disorder will be inerciscd in clubliloen

witl [|;_'1q|'\.1|1|||_'|'i.-|_' G T B -,.'1IIFl|11|l:.'|.| for chiledeen with anfrwlentorial mors,

Mlettvod of Aol vsis

The prevalence of scrzuoes will be determaned by 1.4 (epilepsy ) and 1.5 frepeated seizanes p and
J38 (epilepsy or repeoted scomnes i the past 12 monthsy, Information rom guestion B8 under
the subscr of anticpileptic medications will be compared sith ansswers (o 14 and 1.5 and J 35,
Any patient who reported epilepsy or repeated seizures and who reported being on chromic
antieprlepiie medications will be considensd o have epilepsy, The previdence of epilepsy will be
compared by tomor histology, tremtment, and to the extent possible, timor site {from BCT-08 site
codes ). Lamits of this wmalysis are stonibar to that of Hypothesis 4, specifically limied dit exiss

O pPrimary fome site {see above),

W proguee Ui the analysis be conducted ot the Universaty of Minnesota under the auspices of
D Jornees Ciaemey with consaltation by Dr. Peter Inskip (National Cancer Institie ) and P

Youtaki Yasul,



