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Abstract

With the dismal prognasisfor malignant glioma patients, survival predictions become key
elementsin patient management. This study compares the value of 3'-deoxy-3’-18F-
fluorothymidine (8F-FLT) PET and MRI for eaty outcome predictionsin patients with recurrent
malignant glioma on kevadzumab theragy.

Method s—Thirty patients treated with bevadzumab combination thergpy underwent 18F-FLT
PET immediately before and at 2 and 6wk after the start of treament. A metabdli ¢ treament
resporse was defined as a decreae of equal to or greaerthan 25% in tumor 18F-FLT uptake
(standardized uptake values) from baseline using recever-operaing-charaderistic anaysis. MRI
treament response was ases®d at 6 wk acarding to the Resporse Assessnent in Neurooncology
criteria. 18F-FLT resporses at different times werecompared with MRI resporse and correl ated
with progression-free survival and owerdl survival using Kaplan-Meier analysis. Metabalic
resporse based on18F-FLT was further compared with ather outcome predictors using Cox
regresson analysis

Results—Eaty and late changesin tumor 18F-FLT uptake weremore predictive of overdl
survival than MRI criteria (P< 0.001and P= 0.01,respedively). 18F-FLT uptake changes were
also predictive of progresson-free survival (P< 0.00). The median owerdl survival for
responcers was 3.3times longer than for norresponcers based on18F-FLT PET criteria (12.5 \s.
3.8mo, P< 0.009) but only 1.4timeslonger using MRI assessnent (12.9 \s. 9.0mo, £P=0.05.
On the basis of the 6-wk 18F-FLT PET resporse, therewere 16 responcers (53%) and 14
norresponcers (47%), wherea MRI identified 9responders (7 partial resporse, 2 complete
resporse, 31%) and 20 nomesponcers (13 stable disease, 7 progressive disease, 69%). In 7 d the 8
discrepant cases between MRI and PET, 18F-FLT PET was able to demonstrate resporse eatier
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than MRI. Among \arious outcome predictors, multivariate analysisidentified 18F-FLT PET
changes at 6 wk asthe strongestindependent survival predictor (P< 0.00%, hazad ratio, 10.05).

Conclusion—Changesin tumor 18F-FLT uptake werehighly predictive of progresson-free and
overdl survival in patients with recurrent malignant glioma on kevadzumab therapy. 18F-FLT
PET seamsto be more predictive than MRI for eaty treament resporse.

Keywords

18F.FLT PET; bevadzumab; malignant glioma; survival prediction

Malignant gliomas areaggressive primary brain tumors that almost always lea to rapid
patient deterioration and deah (1,2). Bevadzumab (Avastin; Genentec)is a recombinant
humanized monaclonal antibodytargeting vascular endahelial growth factor, a protein
released by tumor cdls to recit novel blood vessls to suppat tumor growth (3,4).
Treament with bevadzumab hasresulted in 6-mo progresson-freesurvival (PFS rates of
46% for patients with reaurrent glioblastomas (5), a significant improvement when
compared with historicd data that showed 6-mo PFSof 99%6-21% (1,6—8. Improvement in
PFSand owerdl survival (OS) was also shown in 61 m@tients with reaurrent high-grade
glioma (9). In amulti center study, 167 gtients with dioblastomawererandanly assigned
to receve bevadzumab alone or bevadzumab in combination with irinatecan. Six-month
PFSrates of 42.8% for bevadzumab only and 50.3%6 for bevad zumab combined with
irinctecan wereobserved (10).

Classic gliomatreament response asessnent (Maadorald criteria) is based on 2
dimensional MRI contrast-enhancing tumor areachanges as the primary measure while
considering the use of steroids and changes in the neurologic status (11). It has been
recognized that MRI contrast enhancement primarily refleds a disrupted bood-train
barrier, which can be influenced by changesin corticosteroid dose as well as other treament
effeds such asinflammation, radiation reciosis, and pataurgicd change (12,13. In
addition, it was recognized that norenhancing T2-weighted and fluid-attenuated inversion
recvery sequence changes can refled tumor reaurrenceas well, espedally in patients on
antiangiogenic therapy (13,19. Thus, it has been proposed by the recently published
Resporse Assessnent in Neurooncology (RANO) that changes in bah enhancing and
norenhancing area shoud be considered in evaluating treament resporse by MRI (14,15.

PET with 18F-FDG diredly refleds the glucose metabalic adivity of tumor cels andis
predictive of patient outcome (16,17). However, variability of glucose uptake in reaurrent
high-grade gliomas and low tumor-to-badkgroundratios due to the high metabolic adivity
of hedthy brain tissue limit the usefulnessof 18F-FDG PET (18).

3’-deoxy-3"-18F-fluorothymidine (18F-FLT) is a thymidine analog that has been developed
to image tumor cdl proliferaion (19). A pilot studyin 19 m@tients with reaurrent high-grade
glioma has previously shown that 18F-FLT uptake can be used to identify responders and
norresponcers on a bevadzumab and irinotecan regimen (20). 18F-FLT uptake change was
nat significant in predicting PFSin that study, althougha trend was observed.

The current report presents the completed study onthe value of 18F-FLT PET for predicting
bath PFSand OSin an expanded study popuation d 30 patients with reaurrent high-grade
gliomawho underwent treament with bevadzumab combination thergoy. The predictive
power of 18F-FLT tumor uptake was also compared with outcome predictions derived from
MRI acording to the RANO criteria.

JNucl Med. Author manuscript; available in PMC 2012August 22.
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MATERIALS AND METHODS

Patients

Treatment

PET

Thirty patients with reaurrent high-grade gliomawereenrolled in this study (Table 1). There
were18men and 12women, with a median age of 58 y.All patients met the following
inclusion criteria. Patients had a histologicdly confirmed diagnasis of gli oblastoma or
anaplastic astrocytoma (glioblastoma, 7= 24; anaplastic astrocytoma, 7= 6) and had
previously undergore surgicd resedion and chemoradiation thergpy. All had MRI-
confirmed reaurrent disease by the time bevad zumab treament was started. Further criteria
included a Karnofsky performance score (KPS of 70 a greder, adequate hematologic
values, and sufficient hepatic and renal function. Patients wereexcluded if therewas a
bleeding dsorder, arecent history of intracranial bleeding, a thromboembadism.

All patients gave written consent to participate in this study, which had been approved by
the University of California, Los Angeles, Officefor Protedion d Researd Subjeds.

All patients weretreaed with bevadzumab and irinotecan except for 3 petients who were
treaed with bevadzumab alone (patients 24, 27,and 29,Table 1). Treament was
discontinued when patients experienced clinicd or radiographic disease progresson. The
coadministration o corticosteroids was closely monitored. Although 12 gtients did na
require corticosteroids, 10 patients weremaintained onstable or tapering dases of
dexamethasone, and 8 tients needed a dase increase after the baseline MRI and PET
studies wereobtained.

Patients’ disease status was eval uated and monitored using gadoli nium-enhanced and
norenhanced MRI within 1wk before and at approximately 6-wk intervals after starting
bevadzumab treament. All patients werefoll owed urtil deah. Thus, the outcome data are
complete. The OS was defined as the interval between treament initi ation and deah, and
PFSwas defined asthe interval between treament initiation and radiographic or clinicd
progressbn. No patient was lostto foll ow-up.

18F-FLT was synthesized localy as has been previously described (21). A baseline 18F-FLT
PET scan was obtained for all patientswithin 3+ 2 d kefore treament initi ation, and foll ow-
up 18F-FLT PET was performed at 2 and 6wk after treatment initi ation. All images were
obtained using a high-resolution full-ring PET scanner (ECAT HR+; Siemens/CT1) cagpable
of simultaneous registration d 63 contiguous slices.

Patients wereinstructed to drink ample amourts of water before the scan to fadilit ate tracer
excretion. Immediately afterintravenouwsinjedion d 18F-FLT (2.0MBg/kg), atransmisson
scan was ohtained for attenuation corredion, followed bya 60-min dyramic emissin
aqquisition sequencein 3-dimensional mode.

The data werereaonstructed using iteraive ordered-subset expedation maximization (8
iteraions with 6 subsets) and a gaussan filter of 5 mmin full width at half maximum using
the measured attenuation corredion, with conseautive quadratic matrices of 128x 128mm
made of cubic voxels of 2.4mm dimension. The emissbn data from 30to 60min were
summed to oltain aregion d interest (ROI) and detemmine the standardized uptake values
(SUV). The slicewith the highest SUV and the 2 adjacent slices weretypicdly included in
the ROl analysis A circular ROI (diameter, 1.0cm; 16 pxels) was placal over the hattest

JNucl Med. Author manuscript; available in PMC 2012August 22.
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regionin the tumor, and mean SUV of this ROl was used in the 18F-FLT PET uptake
analysis

Datawerecolleded ona 1.5T MRI system (GE Hedthcare)using puse sequences supgied
by the scanner manufacturer. Standard anatomic MRI sequences included axial proton
density, T1-, and T2-weighted fast spin-echo images and fluid-attenuated inversion recovery
images, al obtained with a 5-mm slicethicknesswith 1-mm interslice distance, 2
excitations, amatrix of 256x 256,and afield of view of 24 cm. Additionally, gadopentetate
dimeglumine-enhanced (Magnevist [Bere]; 0.1 mmol/kg) axial and corond T1-weighted
images wereaaqquired after contrastinjedion.

MRI Respon se Assessme nt

Regions of fluid-attenuated inversion recovery abnarmality werechaosen using RANO
recommendations (14). The regions of postcontrast T1-weighted image (T1+C)
hyperintensity weredefined, excluding any T1 shortening from blood poducts on
precmntrast T1-welghted images and cystic and surgicd resedion caviti es. The volumes of
fluid-attenuated inversion recovery and T1+C werecdculated using a semiautomated
procedure as described previously (15).

MRI-based resporse at 6 wk was defined acording to the RANO criteria. However, the 4-
wk sustained response requirement for complete response (CR) and pattial resporse (PR)
was na consideral becaiuse the gaal of the study was to comparethe predictive values of
MRI and PET at 6 wk after starting treament (14). Progressive disease (PD) was defined as
more than a 25% increase in the sum of the products of permpendicular diameters, a
significant increase in norenhancing tumor, or neurologic dedine. CR was defined as no
enhancing a norenhancing tumor, with nosteroids. PRwas defined as more than a 50%
decreae in the sum of the products of perpendicular diameters on stable steroids withou
new lesions. Nonenhancing tumor was identified by masseffed or architecural distortion
including Hurring d the gray—white interface MRI assessmnent was performed by a board-
cettified neuroradiol ogist.

Statistical Analysis

RESULTS

Differences between groups of patients wereestablished bythe ¢test On the basis of
previous studies, areduction o 25% or greaerin 18F-FLT tumor uptake changes was
considered a metabali c resporse (20). This was further verified using recaver-operaing
charaderistic curve analysis

Kaplan—-Meier curves weresubsequently generaed to oltain survival estimates (22).
Statisticd analyses of multi ple variables wereperformed with the Cox propartional hazads
model (23). Variables reating a significance of Plessthan 0.05 by uivariate analysiswere
included in the multivariate analysis

18F_FLT PET Uptake Changes

Thirty patients wereregistered for the 18F-FLT PET study between June 2005and February
2007(Table 1). All 30 petients completed the baseline scan and the foll ow-up 18F-FLT PET
scan 2wk later. Twenty-seven patients wereable to complete the third 18F-FLT PET scan 6
wk after starting treament. Rapid clinicad deterioration a deah prevented 3 petients from
undergoing this third 18F-FLT PET scan.

JNucl Med. Author manuscript; available in PMC 2012August 22.
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Tumor SUVs and their changes between scans werecdculated (Table 2). Mean tumor SUV
on beseline scans varied between 0.38and 4.79 refleding pdentialy the heterogeneity in
proliferaive adivity of reaurrent high-grade brain tumors. For all patients, the median
change of 18F-FLT uptake was —31% at 2 wk, —33% at 6 wk, and +5% between 2and 6wk.
Examples of individual resporses areshown in Figure 1. Essentialy all patients showed an
initial decreae in 18F-FLT uptake at 2 wk. This decreae was followed by 2main pattems at
6 wk, either asustained low 18F-FLT uptake or arebound ¢ 18F-FLT uptake toward the
baseline level (Fig. 2.

Optimal 18F-FLT PET Criteria for Survival Pre diction

Absolute uptake values of 18F-FLT (at baseline, 2wk, or 6 wk) wereinitially analyzed bu
werefound na to be predictive of survival. Comparing baseline with 2wk, baseline with 6
wk, and 2wk with 6wk, 3 datasets of 18F-FLT tumor uptake values weregeneraed and
analyzed in the context of overdl patient survival. Using recever-operding-characeristic
analysis, we foundthe optimal threshold value for 18F-FLT SUV change between baseline
and the 6-wk follow-upto beat 25% FLT uptake decreae (areauncer the curve, 0.779 P=
0.0179, resulting in a sensitivity and spedficity of 8296 and 8(%b, respedively.

18F_FLT tumor uptake changes at bath 2 and 6wk weresignificant predictors of OS by
Kaplan-Meier analysis(P< 0.00% Fig. 3. However, the 18F-FLT tumor resporse at 6 wk
was most predictive for patient oucome acarding to the Cox regression analysis. On the
basis of 18F-FLT uptake changes, therewere 16 responcers and 14 nomesponcers. 18F-FLT
tumor uptake decreaed by 46% + 14% in responcers but increased by 206 + 52% in
norresponcers (P= 0.007). Median OS for responcers based on18F-FLT criteriawas 3.3
times aslongasthat of the norresponcers (12.5 . 3.8mo, £< 0.00).

With the observation that thereweresmall 18F-FLT tumor uptake reductions at 2 wk, even
in petients with poa outcomes, attention was paid to changes of 18F-FLT tumor uptake
between 2and 6wk. These changes yielded a significant correlation with petient outcome.
Receaver-operaing-charaderistic analysisreveded an ogimal threshold value of +7%, with
lower values correspondng to longer patient survival (areauncerthe curve, 0.779 P=
0.017 sensitivity and spedficity, 82% and 70, respedively). Kaplan-Meier analysis
resulted in a significant survival prediction (Log rank P< 0.00% Fig. 3 using this threshad.

18F-FLT uptake changes werealso predictive of PFS:P= 0.019at 2 wk, P< 0.001at 6 wk,
and P= 0.006comparing 18F-FLT uptake changes between 2 and 6wk (Fig. 4).

Respon se Assessme nt by MRI

Resporse by MRI was evaluated at approximately 6 wk (5.9+ 2.7) after starting treament
based onRANO criteria and was avail able for 29 gatients. By MRI criteria, 9 patients were
classfied as responcers (31%). Seven of these had aPR, and 2 had a CR. Thirteen patients
had stable disease (45%), and 7 had progressive disease (PD) (24%). MRI resporse was
predictive of OS and PFS(P= 0.01and 0.001yespedively). Median OS for responcers
based onMRI criteiawas 1.4times aslongas that of norresponcers (12.9 vs. 9.0mo, P=
0.05.

18F_FLT PET Changes, Compared with Other Clinical Pre dictors

Multiple clinicd variables weretested by unvariate and multivariate analyses (Table 3). By
univariate analysis survival was better if patients had fewerreaurrences. Patients' age,
baseline KPS and dexamethasone treament werenat predictive of survival.

JNucl Med. Author manuscript; available in PMC 2012August 22.
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Changesin 18F-FLT tumor uptake from baseline to 2wk, baselineto 6wk, and 2to 6wk
wereall predictive of survival (P< 0.007). However, 18F-FLT tumor uptake changes at 6 wk
provided the highest hazad ratio (HR; 7.869 \s. 5.416for baselineto 2wk and 5.73%or 2—
6 wk).

Resporse by MRI was also predictive of survival (P=0.01§. By multivariate analysis,
change of tumor 18F-FLT SUV from baseline to 6 wk was the most significant predictor of
OS (P< 0.00% HR, 10.05).

Similary, longer PFSwas predicted if patients had fewer prior reaurrences. Patients' age,
baseline KPS and dexamethasone treament werenat predictive of PFS 18F-FLT PET
resporses at 2 wk, 6 wk, and from 2 to 6 wk and MRI response wereall predictive of PFS
(Table 3). By multivariate analysis, 18F-FLT PET assessnent at 6 wk was the most
significant predictor of PFS(P=0.00% HR, 5.636§.

DISCUSSION

We report the first completed prospedive study o metabolic resporse with 18F-FLT PET in
patients with reaurrent high-grade glioma on tevadzumab thergpy. The current study
expands onthe prior pil ot study (20) of a smaller set of 19 patients. Now we provide
complete surviva data of 30 patients and include updated MRI data at 6 wk based onRANO
criteria.

First, this study cemonstrates that 18F-FLT uptake in the eaty phase of antiangiogenic
treament is indeed predictive of OSin patients with reaurrent high-grade glioma. 18F-FLT
uptake changes from bath baseline to 2wk and basedine to 6 wk after starting treament are
predictive of OS (P< 0.001). Seaond, this study shows that changes of 18F-FLT uptake from
baselineto 6wk (HR, 7.869 arestronger predictors of OS than changes at 2 wk (HR,
5.416. Changesin 18F-FLT tumor uptake at 6 wk stratifies patients into 2 subgroups, 18F-
FLT responcers (16/30, 53%) and nomesponcers (14/30, 426). 18F-FLT responcers
survived for 12.5mo, which is 3.3times longer than the 3.8-mo survival for norresponcers
(P< 0.00)). Third, the current study also demonstrates the significant power of 18-FLT for
predicting PFS(P= 0.019at 2 wk and P< 0.001at 6 wk). Fourth, absolute 18F-FLT uptake
values at any time paint arenat predictive of survival. Finaly, we compared metabalic
resporses by 18F-FLT with MRI resporse at 6 wk based onRANO criteria. MRI at 6 wk
identifies 9 responcers (31%; 7 PRand 2CR), 13 ptients with stable disease (45%), and 7
patients with PD (24%) and is predictive of OS. However, median OS, although teing 3.3
timeslongerfor 18F-FLT PET responcers than for norresponcers, is orly 1.4times longer
for MRI responcers than for MRI norresponcers (12.9 ws. 9.0mo, P= 0.05. Further,

multi variate analysisidentifies 18F-FLT PET at 6 wk as the mostsignificant predictor for
OS (P< 0.00% HR, 10.05) and PFS(P=0.00% HR, 5.639.

Therewerediscrepancies in response assessents between MRI and PET at 6 wk in 8
patients. MRI interpretation at 6 wk was based onRANO criteria (14). However, as the aim
of the current study was to comparesurvival predictions of 18F-FLT PET and MRI at 6 wk,
the 4-wk sustained resporse requirement by RANO for MRI-based resporses was nat
applied here One patient identified by MRI as PRwas an 18F-FLT PET norresponcer
(patient 9, Table 2). This patient died 2.8mo after starting the treament. Conversely, there
were7 patients who werel8F-FLT PET responcers but nonresponcers by MRI (6 stable
disease, 1 PD). The median OSfor these 7 petients was 12.3mo (range, 10.4-19.5m0).
Thus, ratherthan deteding treament fail ure eati er than MRI (as reported for O-(2-18-
fluoroethyl)-L-tyrosine recently), 18F-FLT PET appears to identify treament responcers
eatierthan MRI (24).

JNucl Med. Author manuscript; available in PMC 2012August 22.
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At the onset of treament, between the baseline and first follow-up scan at 2 wk, areduction
in 18F-FLT tumor uptake from the baseline value was observed in essentialy all patients
(Fig. 2. For the subgoup d patients with greaer than 122mo survival (n= 11), therewasa
median SUV reduction o 37% from baseline after 2 wk and 4®% after 6 wk. Even in those
with lessthan 12mo survival (n= 19), therewas a median SUV reduction d 22 from
baseline after the first 2 wk of treament. However, in this group d patients with lessthan
12-mo survival, this eaty median SUV decreae was followed byarebound & 33% at the
secondfollow-up 18F-FLT scan at 6 wk after starting treament, bringing the median SUV
close to the basdline value.

It has been olserved that antiangiogenic agents can producearapid decreaein contrast
enhancement in MRI that occurswithin days of initiation o treament (15,25. This decreae
is considered at leastin part aresult of reduced vascular pemeabilit y to contrast agents
rather than atrue antitumor effea becauise MRI contrast changes werenat predictive of
survival (13-15. It is possble that the initial decreaesin 18F-FLT uptake as universaly
observed in ou study can be similarly attributed in part to bevadzumab'’s effed on vascular
pemeability. However, the strong predictive power of 18F-FLT changes demonstrated in
our study in OS and PFSargues that 18F-FLT changes dorefled atrue resporse to the
antineoplastic effed of the tregment.

Bevad zumab causes normali zation d vascular architedure, leadingto an improved bood
flow to the tumor (26). This paradoxic effect ontumor vasculature aidsin the delivery of
concomitantly administered chemothergpeutic agents. Furthemrmore, it reduces vasogenic
edema, allowing for areduction a discontinuation o corticosteroids (27). Finaly,
bevadzumab effedively blocks new blood vessl formation, curbing tumor proliferation to
the diffusion limits of existing capill aries (28,29. Our study demonstrated amedian OS of
10.3mo in patients with reaurrent high-grade glioma, consisent with previously pulished
studies (5,9,10. The improvement in OS strongy suggeststhat in addition to the blood—
brain barrierrestoration effed, bevadzumab has a true antineoplastic effed in responcers,
leadingto longer OS.

With the advance of targeted thergpies, which also can be assciated with significant
toxicity and side effeds, a noninvasive and eaty evaluation d treament resporse that is
predictive of OS becomes criticaly important. A study d apparent diff usion coefficient
histogramsin reaurrent gli oblastoma patients before bevad zumab treament was reported to
be predictive of 6-mo PFS(30). No data on OS werereported in that study. Vascular
normali zation was hypahesized to be predictive of outcome in astudy o recurrent
glioblastoma patients on cediranib treatment, an oral pan—vascular endathelia growth factor
receptor tyrosine kinase inhibitor (30). Three paraneters—that is, changes in vascular
pemedbility and flow (K@) microvessl volume, and the change of circulating type-1V
coll agen intravenous levels—werecombined into a vascular normali zaion index, which was
foundto be predictive of PFSand OS (31).

18F_FLT is athymidine analog that is transported into tumor cels via nucleoside
transporters and is subsequently phaspharylated by thymidine kinase 1 to 18F-FLT 5-
phasphate (19). Although18F-FLT is nat incorporated into DNA, its uptake correlates with
tumor tissue proliferaion as determined by Ki-67 antibody staining (32,33. Thus, 18F-FLT
uptake refleds the proliferative adivity of cdls. The current study shows that changesin
tumor 18F-FLT uptake could be used to predict patient survival. This is clinicaly relevant
because these predictions al ow for the eaty statification d patients into responcers and
norresponcers, thereby all owing the discontinuation d ineffedive treamentsin
norrespondng petients.

JNucl Med. Author manuscript; available in PMC 2012August 22.
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Onelimitation  our study is the absence of kinetic data. Kinetic modeling o 18F-FLT in
brain tumors showed that 18F-FLT uptake in tumor tissues seansto be predominantly due to
elevated transport and ret influx (34). Further, kinetic studies demonstrated a good
correlation between the net influx rate constant and 18F-FLT uptake, suggesting that simple
semiquantitative analysis of SUV might be sufficient for clinica applicaions (35). This
notion was suppated by severd predinicd and clinicd studies when reductionsin 18F-FLT
uptake after the start of treament correlated with thergpeutic effedsin experimental gliomas
in animal studies (36,37). 18F-FLT PET was used to monitor disease status and to direct
treament in a patient with dioblastoma, and 18F-FLT uptake ratios and kinetic parameters
provided concordant information (38). We have also used kinetic models and have reported
the results previously (39). Patients werestratified into 3 goups based onsurvival time—
lessthan 6 mo, 6—-12mo, and gederthan 12mo. None of the rate constants was
significantly different between the groups. However, a significant decreae in SUV was seen
in longtem survivors but nat in short-tem survivors. Significant correlations wereagain
found ketween SUV and badh the rate constant and the influx rate. Thus, the use of the semi-
guantitative SUV approach for assessihgtumor resporsesis entirely justified.

CONCLUSION

Althoughfuture larger vali dation studies areneeded, the present data suggest that 18F-FLT
PET provides a powerful prognastic tod in reaurrent high-grade glioma patients treaed with
bevadzumab.
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FIGURE 1.

18F-FLT PET at baseline, 2wk, and 6wk for respondng petient (A, B, and C, respedively,
patient 25, Table 2) and nonrrespondng petient (D, E, and F, respedively, patient 9, Table
2).
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FIGURE 2.
Mean 18F-FLT SUV changes for patients as function o time for patients with more or less

than 12-mo survival. Initial drop d SUV is universally observed.

JNucl Med. Author manuscript; available in PMC 2012August 22.



1duosnuey Joyiny vd-HIN 1duosnuely Joyiny vd-HIN

1duasnuely Joyiny vd-HIN

Schwarzenberg et al. Page 13

Responders

Overall survival

P < 0.001

1. Won-responders

T T T T T
[ 1w 1 1 4

Responders

Overall survival

P < 0.001

Hon-respendexrs

T T
0 1 n 30 ]

Responders

Overall survival

P < 0.001

NHon-respdnders

T T T
0 i n 3t 40

Months after starting treatment

FIGURE 3.
OS Kaplan-Meier curves separated by 18F -FLT PET based on taselineto 2wk (A),
baseline to 6wk (B), and 2—6wk (C) resporse criteria.
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FIGURE 4.
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Patient Charaderistics

Characteristic n
Sex
Femae 12
Male 18
Tumor grade
Gradelll 6
Grade IV 24
KPS
70-80 13
90-100 17

No. o reaurrences

1-2 24
3-4 5
5 1
Dexamethasone treament
Absence 12
Presence 18

TABLE 1

Median age of patients was 58 y,and age range was 26-78 y.
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