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BRAIN METASTASES: EPIDEMIOLOGYBRAIN METASTASES: EPIDEMIOLOGY

• The most common intracranial tumors, 
outnumbering primary brain tumors

• Frequency: 20-40% of patients with cancer, being 
symptomatic during life in 60-75%

I i i id ti d t i d• Increasing incidence over time due to improved 
detection by MRI in asymptomatic patients, better 
t t t f t i di d itreatment of systemic disease, and aging 
population 



Lin and Winer



BRAIN METASTASESBRAIN METASTASES

Major Major favorablefavorable prognosticprognostic factorsfactors

• High performance status (KPS 70 or WHO grade 0-1).
• Absence of systemic metastases (solitary brain metastasis) and

controlled primary tumor.
• Age  60-65 years.
• Single lesion

MinorMinor favorablefavorable prognosticprognostic factorsfactors
• Good neurocognitive functionGood neurocognitive function.
• Breast primary tumor.
• Metachronous presentation (> 12 months)Metachronous presentation (> 12 months).

Gaspar et al, 1997Gaspar et al, 1997
SperdutoSperduto et al, 2008et al, 2008--20102010



SURGERY FOR SINGLE BRAIN SURGERY FOR SINGLE BRAIN 
METASTASISMETASTASISMETASTASISMETASTASIS

• Three phase III studies have compared surgical resection p p g
+ WBRT to WBRT alone.

• The American (Patchell et al, 1990) and the Dutch (Vecht et al, 1993)
studies, including mainly patients with controlled or
limited systemic disease, have reported a significant
survival advantage for surgery + WBRT over WBRTsurvival advantage for surgery + WBRT over WBRT
alone (7-10 versus 3-6 mos).

• The Canadian study (Mintz et al 1996) including mainlyThe Canadian study (Mintz et al, 1996), including mainly
patients with active systemic disease and lower
perfomance status, did not show any difference between
the two treatment arms.

• In selected patients with recurrent metastasis surgery
ll lli ti f t d i t fallows palliation of symptoms and improvement of

survival



STEREOTACTIC RADIOSURGERY FOR STEREOTACTIC RADIOSURGERY FOR 
SINGLE BRAIN METASTASISSINGLE BRAIN METASTASISSINGLE BRAIN METASTASISSINGLE BRAIN METASTASIS

Local t mor control (shrinkage or no gro th) in• Local tumor control (shrinkage or no growth) in
80-90% of patients, with median survival of 7-12
monthsmonths.

• Results after radiosurgery comparable to those
f b l k f d i d diafter surgery, but lack of randomized studies.

• The addition of radiosurgery to WBRT (“boost”)g y ( )
significantly improves survival (6.9 vs 4.9
months).)

Linskey et al, 2010



WBRT ALONEWBRT ALONE
• Treatment of choice for patients with single or multiple

lesions not amenable to surgery or radiosurgery especiallylesions not amenable to surgery or radiosurgery, especially
those with an active systemic disease.

• Survival between 3 and 6 months in two thirds of patientsp
with a neurological improvement after steroids and
WBRT.

• Tumor volume reduction associated with improved
cognitive function and survival.

• Different fractionation schedules comparable  standard
treatment 30 Gy in 10 fractions.y

• Supportive care alone as an alternative for non-ambulatory
patientsp

Eichler and Loeffler, 2007
Barnes et al, 2010



CAN WBRT BE AVOIDED AFTER COMPLETE CAN WBRT BE AVOIDED AFTER COMPLETE 
RESECTION OR RADIOSURGERY ?RESECTION OR RADIOSURGERY ?RESECTION OR RADIOSURGERY ?RESECTION OR RADIOSURGERY ?

Arguments in favour of adjuvant WBRTArguments in favour of adjuvant WBRTArguments in favour of adjuvant WBRTArguments in favour of adjuvant WBRT

• WBRT destroys microscopic metastatic deposits at 
original tumor site or at distant intracranial locations.

• Recurrent brain metastases present most commonly with 
symptomatic neurological deficit and/or neurocognitive 
decline (Regine et al , 2002)

• When adjuvant WBRT is omitted , there is an increasedWhen adjuvant WBRT is omitted , there is an increased 
need for salvage treatments and it is not clearly defined 
their value in reversing the neurological symptoms andtheir value in reversing the neurological symptoms and 
signs



CAN WBRT BE AVOIDED AFTER COMPLETE CAN WBRT BE AVOIDED AFTER COMPLETE 
RESECTION OR RADIOSURGERY ?RESECTION OR RADIOSURGERY ?RESECTION OR RADIOSURGERY ?RESECTION OR RADIOSURGERY ?

A i djA i djArguments against adjuvant WBRTArguments against adjuvant WBRT

• MRI has increased the chance of detecting small lesions.

• Hypofractionated treatments (i.e. 30 Gy /10 fractions ) canHypofractionated treatments (i.e. 30 Gy /10 fractions ) can
be ineffective (especially in radioresistant tumors).

• Hypofractionated treatments carry a considerable risk of
late neurotoxicity in long surviving patients ( ≥ 1 year).

• Treatments at progression (WBRT, radiosurgery, surgery)
ff tiare effective.



WBRT AFTER COMPLETE SURGERY WBRT AFTER COMPLETE SURGERY 
AmericanAmerican phasephase IIIIII studystudy ((PatchellPatchell etet al,al, 19981998))::

• Adjuvant WBRT significantly reduces local and distant• Adjuvant WBRT significantly reduces local and distant
CNS relapses (18% versus 70%) without improving
overall survival and functionally independent survival.

• Adjuvant WBRT decreases the rate of death fromAdjuvant WBRT decreases the rate of death from
neurological causes (44% vs 14%).

MDMD AndersonAnderson retrospectiveretrospective studystudy (McPherson(McPherson etet al,al,
20102010))::
adjuvantadjuvant WBRTWBRT notnot aa significantsignificant independentindependent predictorpredictor ofof
survivalsurvival inin thethe multivariatemultivariate analysisanalysis



WBRT IN CONJUNCTION WITH WBRT IN CONJUNCTION WITH 
RADIOSURGERYRADIOSURGERYRADIOSURGERYRADIOSURGERY

JJ hh IIIIII t dt d (A(A tt ll 20062006))JapaneseJapanese phasephase IIIIII studystudy (Aoyama(Aoyama etet al,al, 20062006)) ::

• Adjuvant WBRT improves local control and reduces the risk of

new distant brain metastases without influencing overall survival.

• No difference in the risk of death from neurological causes• No difference in the risk of death from neurological causes.

M ltiM lti i tit ti li tit ti l A iA i t tit ti t dt d (S d(S d tt llMultiMulti--institutionalinstitutional AmericanAmerican retrospectiveretrospective studystudy (Sneed(Sneed etet al,al,
20022002)) ::

–– medianmedian survivalsurvival 1515 22 monthsmonths afterafter adjuvantadjuvant WBRTWBRT vsvs 1414 monthsmonths–– medianmedian survivalsurvival 1515..22 monthsmonths afterafter adjuvantadjuvant WBRTWBRT vsvs 1414 monthsmonths
afterafter observationobservation (RPA(RPA ClassClass I)I)

–– medianmedian survivalsurvival 88..22 monthsmonths afterafter adjuvantadjuvant WBRTWBRT vsvs 77..00 monthsmonthsjj
afterafter observationobservation (RPA(RPA ClassClass II)II)
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Primary endpoint:
Survival with PS ≤ 2 (ITT)
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Overall Survival (ITT)Overall Survival (ITT)
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Progression statusProgression status
No RT

(N=179)
WBI

(N=180)
Total

(N=359)
All progressions,                                   
site of first progression:                                    

Intracranial                           
Extracranial

160 (89.4) 

81 (45.3) 
60 (33.5)

143 (79.4) 

50 (27.8)  
83 (46.1)

303 (84.4) 

131 (36.5)  
143 (39.8)Extracranial                           

Both
60 (33.5)   
19 (10.6) 

83 (46.1)  
10 (5.6) 

143 (39.8) 
29 (8.1)

All Intracranial Progressions, site: No RT
(N=139)

WBI
(N=87)

Total
(N=226)(N=139) (N=87) (N=226)

New sites
Previous sites
Both

60* (43.2)
54 (38.8)
19 (13 7)

44** (50.6)
31 (35.6)

7 (8 0)

104 (46.0)
85 (37.6)
26 (11 5)Both

Unknown
19 (13.7)

6 (4.3)
7 (8.0)
5 (5.7)

26 (11.5)
11 (4.9)

All Extracranial Progressions, site: No RT
(N 115)

WBI
(N 119)

Total
(N 234)g , (N=115) (N=119) (N=234)

Primary tumor
Other metastases
Both

31 (27.0)
75 (65.2)

4 (3 5)

26 (21.8)
82 (68.9)

2 (1 7)

57 (24.4)
157 (67.1)

6 (2 6)

* 4 pts with leptomeningeal dissemination
** 4 pts with leptomeningeal dissemination

Both
Unknown

4 (3.5)
5 (4.3)

2 (1.7)
9 (7.6)

6 (2.6)
14 (6.0)



Progression Free Survival (ITT)
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WBRT MAY NEGATIVELY IMPACT HEALTHWBRT MAY NEGATIVELY IMPACT HEALTH--
RELATED QUALI TY OF LIFE (HRQL)RELATED QUALI TY OF LIFE (HRQL)RELATED QUALI TY OF LIFE (HRQL)RELATED QUALI TY OF LIFE (HRQL)

•• IncreasingIncreasing interestinterest forfor HRQLHRQL asas anan endpointendpoint forfor
treatmenttreatment comparisonscomparisons inin manymany cancercancer types,types,
especiallyespecially inin advancedadvanced stagesstages ((BottomleyBottomley etet al,al, 20052005))

•• NoNo datadata availableavailable soso farfar regardingregarding thethe impactimpact ofofNoNo datadata availableavailable soso farfar regardingregarding thethe impactimpact ofof
adjuvantadjuvant WBRTWBRT onon HRQLHRQL ofof patientspatients withwith brainbrain
metastasesmetastases..metastasesmetastases..

AftAft PCIPCI ff SCLCSCLC i ifi ti ifi t b tb t iblibl h th t•• AfterAfter PCIPCI forfor SCLCSCLC significant,significant, butbut reversible,reversible, shortshort--
termterm ((33 months)months) negativenegative impactimpact onon selectedselected HRQLHRQL

ll hh f tif ti h ih i ll itiitiscales,scales, suchsuch asas fatigue,fatigue, hairhair loss,loss, oror cognitivecognitive
functioningfunctioning ((SlotmanSlotman etet al,al, 20092009))..



EORTC 22952EORTC 22952--26001 26001 
Q li f Lif l f EORTC h IIIQ li f Lif l f EORTC h IIIQuality of Life results of an EORTC phase III Quality of Life results of an EORTC phase III 

randomized trial of adjuvant Whole Brain randomized trial of adjuvant Whole Brain 
Radiotherapy versus Observation after Radio Radiotherapy versus Observation after Radio 
surgery or Surgical Resection of 1surgery or Surgical Resection of 1--3 Cerebral3 Cerebralsurgery or Surgical Resection of 1surgery or Surgical Resection of 1 3 Cerebral 3 Cerebral 

Metastases of solid tumorsMetastases of solid tumors
HRQoLHRQoL resultsresultsHRQoLHRQoL resultsresults

R. Soffietti1, M. Kocher2, M. U. Abacioglu3, S. Villa4, F. Fauchon5, B. 
6 7 2 8 8G. Baumert6, L. Fariselli7, R. P. Mueller2, G. Tridello8, A. Bottomley8

ON BEHALF OF EORTC RADIOTHERAPY AND BRAIN TUMOUR GROUP STUDY GROUPS
1.Azienda Ospedaliera San Giovanni Battista, Neurology, Universita di Torino, Torino, Italy –

2.University of Cologne, Radiation Oncology, Koeln, Germany – 3.Marmara University Hospital, 
Radiation Oncology, Istanbul, Turkey – 4.Hospital Germans Trias i Pujol, ICO, Radiation Oncology, 

Barcelona, Spain – 5.Centre Haute Energie, Nice, France – 6.Radiation-Oncology (MAASTRO), 
Maastricht University Medical Centre (MUMC), GROW (School for Oncology), Maastricht, 

N h l d 7 F d i I i N l i “C l B ” Mil 8 EORTC H dNetherlands – 7.Fondazione Istituto Neurologico “Carlo Besta”, Milano – 8.EORTC Headquarters, 
Brussels, Belgium

ASCO 2010, submitted



Results: Results: Global health status / Global health status / QoLQoL
Timepoint WBI

Estimate 
(Std.Err.)

No WBI
Estimate 
(Std.Err.)

Treatment 
difference 

p-valuep value

Baseline 58.3 
(1.8)

60.0 (1.8) 0.5 Global health status / QoL
Means + 95% CI

90

100

8 wks 54.9 
(2.1)

56.8 (2.2) 0.5

3 mths 58.0 58.6 (2.5) 0.9
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( )
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Results: secondary Results: secondary QoLQoL endpointsendpoints
Cognitive Functioning
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WBRT MAY NEGATIVELY AFFECT WBRT MAY NEGATIVELY AFFECT 
COGNITIVE FUNCTIONSCOGNITIVE FUNCTIONSCOGNITIVE FUNCTIONS COGNITIVE FUNCTIONS 

•• DementiaDementia occursoccurs predominantlypredominantly withwith largelarge sizesize fractionsfractions
((44--66 GyGy)) thatthat areare notnot usedused anymoreanymore

•• TheThe truetrue incidenceincidence ofof subtlesubtle cognitivecognitive deficitsdeficits inin longlong--
termterm survivorssurvivors (>(>11 year),year), whenwhen usingusing conventionalconventional(( y ),y ), gg
regimensregimens ((3030 GyGy,, 1010 fractions),fractions), isis unknownunknown..

•• LongLong--termterm survivorssurvivors frequentlyfrequently developdevelop overtimeovertime changeschanges
onon MRI,MRI, suchsuch asas corticalcortical atrophy,atrophy, hyperintensityhyperintensity ofof thethe,, p y,p y, yp yyp y
whitewhite mattermatter inin TT22//FLAIRFLAIR images,images, hydrocephalus,hydrocephalus, butbut thethe
incidenceincidence ofof clinicalclinical concomitantsconcomitants hashas notnot beenbeen studiedstudied..

Soffietti Soffietti etet al, 2008al, 2008
WitgertWitgert and Myers, 2011and Myers, 2011





EARLY COGNITIVE DECLINE AFTER WBRTEARLY COGNITIVE DECLINE AFTER WBRT

•• EarlyEarly neurocognitiveneurocognitive declinedecline cancan occuroccur withinwithin thethe firstfirstyy gg
11--44 monthsmonths (Li(Li etet al,al, 20072007;; WelzelWelzel etet al,al, 20082008;; ChangChang
etet al,al, 20092009))))

•• VerbalVerbal andand shortshort termterm memorymemory recallrecall (mediated(mediated byby•• VerbalVerbal andand shortshort--termterm memorymemory recallrecall (mediated(mediated byby
hippocampus)hippocampus) areare affectedaffected (Chang(Chang etet al,al, 20092009;; SunSun etet
alal 20102010))al,al, 20102010))

•• UnknownUnknown wetherwether thisthis earlyearly declinedecline inin memorymemory isis
associatedassociated withwith longlong--termterm and/orand/or permanentpermanent declinedecline
(Aoyama(Aoyama etet al,al, 20072007;; SunSun etet al,al, 20102010))



NEW APPROACHES TO AVOID NEW APPROACHES TO AVOID 
COGNITIVE DYSFUNCTIONS AFTER WBRTCOGNITIVE DYSFUNCTIONS AFTER WBRT

•• HippocampusHippocampus avoidanceavoidance withwith intensityintensity modulatedmodulated radiotherapyradiotherapy
(Ghi(Ghi ll 20072007 G iG i ll 20072007 G diG di ll 20102010 HH(Ghia(Ghia etet al,al, 20072007;; GutierrezGutierrez etet al,al, 20072007;; GondiGondi etet al,al, 20102010;; HsuHsu etet
al,al, 20102010))

•• UseUse ofof ““protectiveprotective”” drugsdrugs ((memantinememantine)) ((ongoingongoing RTOGRTOG trial)trial)pp gg (( )) (( g gg g ))

Id ifi iId ifi i ff bb ff ii hi hhi h i ki k ff•• IdentificationIdentification ofof subgroupssubgroups ofof patientspatients atat higherhigher riskrisk ofof
developingdeveloping cognitivecognitive deficitsdeficits

Soffietti Soffietti etet al, 2008 al, 2008 
GondiGondi etet al, 2010al, 2010



Chemotherapy of brain metastases: Chemotherapy of brain metastases: 
factors influencing the efficacyfactors influencing the efficacy

• Sensitivity of neoplastic cellsSensitivity of neoplastic cells

Drug properties
(liposolubility, molecular weight)

• Drug exposure

blood-brain barrier
( )(including P-glycoprotein)



Peerebom, 2005



LESSONS FROM CLINICAL STUDIESLESSONS FROM CLINICAL STUDIES
• Response rates of brain metastases reflect the sensitivity of

the primary tumor: relatively high response rates in SCLCp y y g p
(30-80%), intermediate rates in breast cancer (30-50%) and
NSCLC (10-30%) and low rates in melanoma (10-15%)( ) ( )

• Higher response rates are observed in newly-diagnosed
chemotherapy-naive patientschemotherapy naive patients

• Response in the brain does not always parallel that in the
extracranial sitesextracranial sites

• It is still uncertain if the response to chemotherapy of brain
f l h i i i f hmetastases from mostly chemosensitive tumors is of the same

order of that observed after radiotherapy

Soffietti et al, 2005; Aragon-Ching and Zujewski, 2007; Eichler and Loeffler, 2007 



ASSOCIATION OF CHEMOTHERAPY AND ASSOCIATION OF CHEMOTHERAPY AND 
RADIOTHERAPYRADIOTHERAPYRADIOTHERAPYRADIOTHERAPY

Few randomized studies have compared chemotherapy
(temozolomide, topotecan) plus WBRT with chemotherapy or( , p ) p py
WBRT alone (in patients with metastases from SCLC, NSCLC,
breast cancer and melanoma )

As a general conclusion: even in case of higher response rateg g p
and/or longer progression-free survival after combined
treatment → overall survival not different

Eichler and Loeffler, 2007

Soffietti et al, 2008 





TargetedTargeted therapiestherapies forfor brainbrain metastasesmetastases fromfrom breastbreast
cancercancer

• lapatinib + capecitabine
• lapatinib and WBRT
• pan erb B receptor inhibitors (CI 1033)• pan-erb B receptor inhibitors (CI-1033)
• bevacizumab alone
• bevacizumab + cytotoxic agents
• bevacizumab + lapatinib• bevacizumab + lapatinib
• vorinostat

EichlerEichler et al, 2011et al, 2011





ANTIEPILEPTIC DRUGSANTIEPILEPTIC DRUGS
AND CHEMOTHERAPYAND CHEMOTHERAPYAND CHEMOTHERAPYAND CHEMOTHERAPY

• Several antiepileptic drugs (phenobarbital phenytoin• Several antiepileptic drugs (phenobarbital, phenytoin,
carbamazepine) are metabolized by the cytocrome P450

• These dr gs ma accelerate the metabolism of• These drugs may accelerate the metabolism of
chemotherapeutic agents that are metabolized by cytochrome
P450 such as paclitaxel CPT-11 vinorelbineP450, such as paclitaxel, CPT-11, vinorelbine,
cyclophosfamide, ifosfamide, doxorubicin, etoposide,
teniposide, vinca alkaloids, thus reducing their efficacyteniposide, vinca alkaloids, thus reducing their efficacy

• Molecular agents such as TK inhibitors (gefitinib, erlotinib,
imatinib) are metabolized through the P450 → interactionsimatinib) are metabolized through the P450 → interactions

• Non-inducing antiepileptic drugs (valproate, gabapentin,
topiramate levetiracetam lamotrigine) must be choosen fortopiramate, levetiracetam, lamotrigine) must be choosen for
patients with epileptic seizures



NEOPLASTIC MENINGITIS (NMNEOPLASTIC MENINGITIS (NM))NEOPLASTIC MENINGITIS (NMNEOPLASTIC MENINGITIS (NM) ) 

• A disease of the entire neuraxis, characterized by invasion
of the leptomeninges/cerebrospinal fluid (CSF) by cancer

llcells
• Increasing incidence due to improvements in diagnosis

(MRI) d f i b f(MRI) and outcome of cancer patients because of more
effective treatment of the systemic disease

• Still underestimated



INCIDENCE BY TUMOR TYPEINCIDENCE BY TUMOR TYPEINCIDENCE BY TUMOR TYPEINCIDENCE BY TUMOR TYPE

• 7-15% of patients with non-Hodgkin’s lymphoma

• 5-15% of patients with leukemias

• 4-15% of patients with solid tumors

• Up to10% of patients with primary brain tumorsp % p p y



INCIDENCE OF CARCINOMATOUS INCIDENCE OF CARCINOMATOUS 
MENINGITIS BY PRIMARY TUMOR SITEMENINGITIS BY PRIMARY TUMOR SITEMENINGITIS BY PRIMARY TUMOR SITEMENINGITIS BY PRIMARY TUMOR SITE

• Breast  12 - 43%
• Lung  10 - 26%*
• Melanoma  17 - 25%
• Gastrointestinal  4 - 14%
• Other primary  rare
• Unknown primary  1 - 7%

* Both small and non-small cell cancer



NATURAL HISTORY OF CARCINOMATOUS 
MENINGITIS

• Coexistent active systemic disease > 70 %

• Absent/ stable systemic disease 20 %• Absent/ stable systemic disease 20 %

• First sign of neoplastic disease 5-10 % 

• Concomitant brain metastases 50-60%• Concomitant brain metastases 50-60%



CLINICAL FEATURES

• Clinically,neoplastic meningitis (NM) is a Clinically,neoplastic meningitis (NM) is a 
multifocal disease that may involve the 
entire neuraxis at different levels: brainentire neuraxis at different levels: brain, 
cranial nerves, spinal cord and spinal roots.

• The key feature is therefore the coexistenceThe key feature is therefore the coexistence 
of multifocal signs and symptoms



CLINICAL FEATURES

• At an early stage, when isolated 
neurological symptoms develop, the 
diagnosis is difficultg

• Conversely, due to the dramatic evolution 
of signs and symptoms when the clinicalof signs and symptoms, when the clinical 
picture is clear, many patients are not 
candidate for treatment  













CSF ANALYSISCSF ANALYSISCSF ANALYSISCSF ANALYSIS

• Single most useful test for diagnosing NM andg g g
monitoring treatment

• Abnormal CSF in nearly all patients with NM• Abnormal CSF in nearly all patients with NM,
regardless of the results of CSF cytology

• Variable CSF content of proteins, glucose and
malignant cells at different levels of the
neuraxis

• Volume of CSF critical (optimal 10 ml)Volume of CSF critical (optimal 10 ml)



CSF ANALYSISCSF ANALYSISCSF ANALYSISCSF ANALYSIS

• Initial lumbar CSF citology positive in 55% of• Initial lumbar CSF citology positive in 55% of
patients, increasing to 80% after a second CFS
examination

• No advantage with more than two CSFNo advantage with more than two CSF
examinations

• Overall, at least 20% of patients with
ultimately negative cytologyy g y gy



Cl k t l N l 2010Clarke et al, Neurology 2010



DIAGNOSIS OF NEOPLASTIC MENINGITIS DIAGNOSIS OF NEOPLASTIC MENINGITIS 
(NM)(NM)(NM)(NM)

• Pathologically defined NM: Patients with positive CSF 
cytology regardless of 

i i fi dineuroimaging findings

• Clinically defined NM: Patients with negative CSF 
cytology, but pathologically y gy, p g y
proven cancer in the history 
and a clinical syndrome 
suggesting NM withsuggesting NM with 
corroborating neuroimaging 
findings

Chamberlain, 2000



Chamberlain, JCO 2005



Chamberlain et al, 2004



TREATMENT AND PROGNOSISTREATMENT AND PROGNOSIS
OF NEOPLASTIC MENINGITIS:OF NEOPLASTIC MENINGITIS:OF NEOPLASTIC MENINGITIS: OF NEOPLASTIC MENINGITIS: 

GENERAL CONCEPTSGENERAL CONCEPTS

• The majority of patients are not candidates for aggressiveThe majority of patients are not candidates for aggressive
therapy, as NM presents at an advanced stage of the cancer
history: these patients are best offered supportive care only

• A subset of patients may benefit from aggessive therapy
• Overall survival after treatments is 2-6 months
• The main objective of treatment is to palliate CNS

symptoms/signs, thereby improving the patient’s quality of
life



Frequency patterns of care and outcome ofFrequency patterns of care and outcome ofFrequency, patterns of care and outcome of Frequency, patterns of care and outcome of 
neoplastic meningitis (NM) from solid tumors neoplastic meningitis (NM) from solid tumors 

in the Regione Piemonte, Italy:in the Regione Piemonte, Italy:
a prospective survey from a cancer networka prospective survey from a cancer networka prospective survey from a cancer networka prospective survey from a cancer network

Roberta Rudà
Division of Neuro-Oncology,
Department of Neuroscience and Oncology, UniversityDepartment of Neuroscience and Oncology, University 
and San Giovanni Battista Hospital, Turin, Italy

ASCO, 2010 
SNO ,2010



• Polo del NordPolo del Nord--
OvestOvest::

• Polo di TorinoPolo di Torino::

Molinette 36
Aosta 3

Ciriè 2
CTO-Neurochirurgia 3

Cottolengo 2

Ivrea 1

Chivasso 1

Martini 1

San Luigi 1

Moncalieri 1

• P l d l N dP l d l N d

Moncalieri 1

Carmagnola 1

• Polo del NordPolo del Nord--
EstEst::
Verbania 2

• Polo del SudPolo del Sud--
OvestOvest::

Novara 1

Borgomanero 1

Cuneo 5 • Polo del SudPolo del Sud--EstEst::
Alessandria 2

Asti 2

Novi Ligure 3



(1/1/2008(1/1/2008--31/12/2008)31/12/2008)(( ))

E ll d ti tE ll d ti t 68•• Enrolled patients:Enrolled patients: 68

•• Confirmed cases:Confirmed cases: 59 (9 false positives)

•• Females:Females: 44 Males:Males: 24

•• Median age:Median age: 59 Range:Range: 38 80•• Median age:Median age: 59           Range:Range: 38 - 80
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Factors affecting outcome

• High Karnofsky score (<60 vs ≥60) was the sole 
factor associated with longer survival in bothfactor associated with longer survival in both
univariate and multivariate analysis

• Normal CSF glucose level showed a positive trend 
toward better survivaltoward better survival

A ( 60 ≥60) (b l• Age (<60 vs ≥60), sex, tumor type (breast vs lung
vs other) and CSF cytology (positive vs negative) 
did not influence survivaldid not influence survival



00

Kaplan-Meier survival estimates by KPS
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CHEMOTHERAPY CHEMOTHERAPY OF OF NEOPLASTIC NEOPLASTIC MENINGITIS : MENINGITIS : 
Major Major problemsproblems

• The majority of patients have already received multiple
prior systemic therapies

• Poor penetration of systemically administered drugs
from blood to CSF (except for high dose
methotrexate,cytarabine,thiotepa)

• Short intra-CSF half-life of intrathecally administered
agents

• Limited penetration from CSF into thickened meninges
and the superficial CNS tissue

• Physical obstruction to uniform distribution of drug
h h h h d d b i lthrough the CSF pathways produced by meningeal

deposits



NEOPLASTIC MENINGITIS: NEOPLASTIC MENINGITIS: 
INTRATHECAL CHEMOTHERAPYINTRATHECAL CHEMOTHERAPYINTRATHECAL CHEMOTHERAPYINTRATHECAL CHEMOTHERAPY

I h l h h i ill h i f• Intrathecal chemotherapy is still the mainstay of
treatment for leptomeningeal disease. The 3 agents
most commonly used are methotrexate cytarabine andmost commonly used are methotrexate, cytarabine and
thio-TEPA

• Methotrexate and cytarabine are active againstMethotrexate and cytarabine are active against
leukemia and lymphoma. Methotrexate and thiotepa
are active against breast cancer, but none of these

h i i i i i i lagents have intrinsic activity against lung cancer or
melanoma

• A modest ad antage of Depoc te (liposomal• A modest advantage of Depocyte (liposomal
encapsulated cytarabine) over standard cytarabine and
methotrexate has been reportedmethotrexate has been reported



DEPOCYTE IMPROVES THE 
DISTRIBUTION OF FREE CYTARABINE IN DISTRIBUTION OF FREE CYTARABINE IN 

THE CSF WHEN ADMINISTERED BY 
INJECTION INTO THE LUMBAR SACINJECTION INTO THE LUMBAR SAC

Unencap-
sulated 
cytarabine

DepoCyte
cytarabine



NEOPLASTIC MENINGITIS:NEOPLASTIC MENINGITIS:
SYSTEMIC CHEMOTHERAPYSYSTEMIC CHEMOTHERAPYSYSTEMIC CHEMOTHERAPYSYSTEMIC CHEMOTHERAPY

• Active drugs are high-dose intravenous methotrexate cytarabineActive drugs are high dose intravenous methotrexate, cytarabine
and thio-TEPA

• Some authors contend this therapy may be sufficient, and
obviate the need for intra-CSF chemotherapy in the subset of
patients with chemosensitive tumors (breast cancer, lymphomas)

• Hormonal therapy (Tamoxifen, etc) for breast and prostate
cancer



NN dd ff i t th li t th l h thh thNew New drugsdrugs forfor intrathecalintrathecal chemotherapychemotherapy : : 
ongoingongoing studiesstudies in in breastbreast cancercancer patientspatients

• Mafosfamide
• Trastuzumab

New New drugsdrugs forfor systemicsystemic chemotherapychemotherapy : : 
ongoingongoing studiesstudies inin breastbreast cancercancer patientspatients

C it bi

ongoingongoing studiesstudies in in breastbreast cancercancer patientspatients

• Capecitabine
• Temozolomide
• Bevacizumab



Systemic + intrathecal chemoterapy : 
i di i b iongoing studies in breast cancer patients

• Capecitabine + Depocyte
• Lapatinib + Depocytep p y
• High dose MTX + Depocyte

Radiotherapy + intrathecal chemotherapy
• WBRT + Depocytep y



Clinical Research ChallengesClinical Research Challenges
• Treatment of established disease• Treatment of established disease

–Early diagnosis for early treatmentEarly diagnosis for early treatment

–Need for CSF markers–Need for CSF markers 

More effective drugs–More effective drugs

Choice of endpoints–Choice of endpoints

Soffietti R, Akerley W, Jensen RL, et al. Semin Oncol. 2009; 36(4 Suppl 2):S55-68



Clinical Research ChallengesClinical Research Challenges
• ProphylaxisProphylaxis

– Rationale: 
• minimal disease setting

• minimal CSF flow abnormalities

– Problems: 
• rarely isolated site of relapsey p

• Need for well defined risk factors

Hypothesis:– Hypothesis: 
• High risk patients with breast cancer are good candidates?

Soffietti R, Akerley W, Jensen RL, et al. Semin Oncol. 2009; 36(4 Suppl 2):S55-68.


