Jefferson

Thomas Jefferson University

HOME OF SIDNEY KIMMEL MEDICAL COLLEGE Jefferson D ig ital Com monS

Thomas Jefferson University

Department of Neurosurgery Faculty Papers Department of Neurosurgery

11-1-2021

Temozolomide Rechallenge in Patients With Recurrent High-Grade
Glioma Treated With Re-Irradiation

Mustafa Basree
University of Pikeville

Ayesha Ali
Thomas Jefferson University

Shivank Garg
Thomas Jefferson University

Jonathan Glass
Thomas Jefferson University

Lyndon Kim
Egﬁg\}/aﬁﬂlse gfﬁés ggdli{li’g‘r/\%rls\%rks at: https://jdc.jefferson.edu/neurosurgeryfp

b Part of the Neurology Commons, and the Surgery Commons

Peted it iR atcess to this document benefits you

Recommended Citation

Basree, Mustafa; Ali, Ayesha; Garg, Shivank; Glass, Jonathan; Kim, Lyndon; Farrell, Christopher J; Evans,
James J.; Judy, Kevin; Andrews, David W.; Shi, Wenyin; Werner-Wasik, Maria; and Palmer, Joshua,
"Temozolomide Rechallenge in Patients With Recurrent High-Grade Glioma Treated With Re-Irradiation”
(2021). Department of Neurosurgery Faculty Papers. Paper 170.
https://jdc.jefferson.edu/neurosurgeryfp/170

This Article is brought to you for free and open access by the Jefferson Digital Commons. The Jefferson Digital
Commons is a service of Thomas Jefferson University's Center for Teaching and Learning (CTL). The Commons is
a showcase for Jefferson books and journals, peer-reviewed scholarly publications, unique historical collections
from the University archives, and teaching tools. The Jefferson Digital Commons allows researchers and interested
readers anywhere in the world to learn about and keep up to date with Jefferson scholarship. This article has been
accepted for inclusion in Department of Neurosurgery Faculty Papers by an authorized administrator of the
Jefferson Digital Commons. For more information, please contact: JeffersonDigitalCommons@jefferson.edu.


https://jdc.jefferson.edu/
https://jdc.jefferson.edu/neurosurgeryfp
https://jdc.jefferson.edu/neurosurgery
https://jdc.jefferson.edu/neurosurgeryfp?utm_source=jdc.jefferson.edu%2Fneurosurgeryfp%2F170&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/692?utm_source=jdc.jefferson.edu%2Fneurosurgeryfp%2F170&utm_medium=PDF&utm_campaign=PDFCoverPages
https://network.bepress.com/hgg/discipline/706?utm_source=jdc.jefferson.edu%2Fneurosurgeryfp%2F170&utm_medium=PDF&utm_campaign=PDFCoverPages
https://library.jefferson.edu/forms/jdc/index.cfm
http://www.jefferson.edu/university/teaching-learning.html/

Authors

Mustafa Basree, Ayesha Ali, Shivank Garg, Jonathan Glass, Lyndon Kim, Christopher J Farrell, James J.
Evans, Kevin Judy, David W. Andrews, Wenyin Shi, Maria Werner-Wasik, and Joshua Palmer

This article is available at Jefferson Digital Commons: https://jdc.jefferson.edu/neurosurgeryfp/170


https://jdc.jefferson.edu/neurosurgeryfp/170

Volume 111 ® Number 3S e 2021

Poster Q&A Abstracts e587

(G) 2 TLN (CTCAE v5.0 criteria) were considered as an event in the
modelling process. A collection of 9 clinical and 27 dosimetric parameters
was considered for structure wise modelling. After elimination of strongly
cross-correlated variables (Spearman correlation coefficient > 0.8), logis-
tic regression models were generated using forward stepwise selection.
Bootstrapping was performed to assess parameter selection robustness.
Model performance was evaluated via cross-correlation by assessing the
area under the curve of receiver operating characteristic curves (AUC-
ROC) as well as calibration with a Hosmer-Lemeshow (HL) test statistic.
Binary cross-entropy (CE) was calculated to compare the likelihood of our
data fitting the different models.

Results: After a median radiological follow-up of 51.5 months (range, 4 —
190), 27 (9 %) patients developed a > G2 TRN. With 11 (41%) patients hav-
ing bitemporal necrosis, this resulted in 38 events in 598 temporal lobes for
structure-wise analysis. After multicollinearity parameter removal, 7 clinical
and 7 dosimetrical parameters were used for further analysis. During the
Bootstrapping analysis the highest selection frequency was found for pre-
scription dose (PD), followed by Age, Diabetes (DM), Hypertension (HBP)
and Dlccgy and Dming,. Changes in Bayes information criterion were mini-
mal for models > 3 parameters. As a result, models with 3 and 4 parameters
were chosen for further evaluation. DM and Dming, failed to reach signifi-
cance in the generated models, so models including HBP, PD, age and
Dlccgy were selected for performance evaluation. During cross validation,
Age*PD*Dlccgy and Age*PD*Dlccg, *HBP were superior in all described
test statistics. Full cohort structure wise and patient wise models were built
with a maximum AUC-ROC of 0.7931 (structure wise) and 0.7590 (patient
wise) for the model including Age*PD*D1ccg,*HBP.

Conclusion: While developing logistic regression NTCP models to predict
> G2 TLN, the best fit was found for the model containing Age, prescrip-
tion dose, Dlccgy of the temporal lobe and high blood pressure as risk fac-
tors. External validation would be the next step to improve generalizability
and potential introduction into clinical routine, allowing for patient-spe-
cific planning to avoid high grade TLN for high-risk patients.

Author Disclosure: C. Schroeder: None. A. Kothe: None. C. De Angelis:
None. L. Basler: None. D. Leiser: None. A. Lomax: None. D.C. Weber: None.
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Proximity to Brainstem at Recurrence is Associated with
Decreased Survival in IDH Wild-Type Glioblastoma

A. Bajaj,I E.T. Benishay,2 LB. Helenowski,3 R. Savoor,2 M.R. Drumm,”
N. Rammohan,” S. Sachdev,’ C.M. Horbinski,” and T. Kruser’; lDepart—
ment of Radiation Oncology, Northwestern University Feinberg School of
Medicine, Chicago, IL, >Department of Radiation Oncology, Northwestern
University, Feinberg School of Medicine, Chicago, IL, *Department of
Preventive Medicine, Division of Biostatistics, Northwestern University,
Chicago, IL, *Department of Neurological Surgery, Northwestern Univer-
sity, Chicago, IL, *Northwestern University Feinberg School of Medicine,
Chicago, IL, °Department of Radiation Oncology, Robert H. Lurie Com-
prehensive Cancer Center, Northwestern University Feinberg School of
Medicine, Chicago, IL, "Department of Pathology, Northwestern Univer-
sity, Feinberg School of Medicine, Chicago, IL

Purpose/Objective(s): Recent autopsy data from patients with glioblas-
toma (GBM) has demonstrated that pronounced brainstem infiltration is
now a common pattern of disease progression near the end of life. The pres-
ent study evaluated the association of disease proximity to the brainstem on
imaging, both at diagnosis and at recurrence, with overall survival (OS).

Materials/Methods: 140 patients with IDH wild-type GBM treated defini-
tively with resection and adjuvant chemoradiation at a single institution
from 2013-2019 were retrospectively analyzed. Disease proximity to brain-
stem was calculated from measurements made on T1 post-contrast MRI
brain obtained at diagnosis postoperatively and at recurrence. Tumor volume
was approximated by the resection cavity plus adjacent extrinsic enhance-
ment, measured during target delineation at time of treatment delivery. The
Kaplan-Meier method was used to estimate OS, and multivariable analysis

was performed using the Cox proportional hazards model. Logistic regres-
sion was used to assess the effect of tumor volume on brainstem involve-
ment, and the relationship between tumor volume and proximity to
brainstem was assessed by the Spearman correlation.

Results: Median distance of disease to brainstem was 22.4 mm (range 0-54)
at diagnosis, with 2.1% (n = 3) having brainstem involvement. At 56-month
median follow-up, 87% of patients had recurrence; 2-year OS was 38.6%.
Median distance of disease to brainstem was 20.8 mm (range 0-63) at recur-
rence, with 5.7% (n=8) having brainstem involvement at recurrence. Con-
trolling for resection status, MGMT methylation, and Karnofsky
performance status, there was no noted association of brainstem invasion
(P=.60) or proximity at diagnosis (P =.14) with OS. However, at recur-
rence, distance from the brainstem was significantly associated with
improved OS when measured continuously (HR: .97, 95% CI: .95-.99,
P =0.001) and when compared by group (20-40 mm vs. <20 mm: HR .59,
95% CI: .35-.99, P=0.05; > 40 mm vs. <20 mm: HR .16, 95% CI: 0.05-
.55, P=0.003). While volume of tumor at diagnosis was not found to be
independently associated with brainstem involvement (P=.99) or OS
(P =.90) at recurrence, tumor volume at diagnosis was found to be signifi-
cantly associated with disease proximity to brainstem at the time of recur-
rence (P=0.037), with larger volume disease more likely to recur close to
the brainstem.

Conclusion: GBM proximity to the brainstem at diagnosis was not found to be
prognostic, whereas disease proximity to the brainstem at recurrence was asso-
ciated with worse OS. Tumor volume at diagnosis was found to be associated
with disease proximity at recurrence, with higher volume disease at diagnosis
associated with greater proximity to the brainstem at recurrence. These findings
may have ramifications for upfront and salvage radiation treatment design.

Author Disclosure: A. Bajaj: None. E.T. Benishay: None. I.B. Helenow-
ski: None. R. Savoor: None. M.R. Drumm: None. N. Rammohan: None. S.
Sachdev: None. C.M. Horbinski: None. T. Kruser: Employee; Northwest-
ern Memorial Hospital. Honoraria; Elsevier, OncLive. Speaker’s Bureau;
AstraZeneca. Advisory Board; AstraZeneca.
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Purpose/Objective(s): To evaluate the clinical role of temozolomide
rechallenge (TMZ) in patients with recurrent high-grade glioma (HGG)
treated with re-irradiation (re-RT) regardless of surgical status.
Materials/Methods: Single-center retrospective review of patients with a
primary diagnosis of World Health Organization (WHO) Grade III ana-
plastic astrocytoma or Grade IV GBM treated from 2008 to 2016 for dis-
ease recurrence with re-RT (35 Gy in 10 fractions) with and without
temozolomide rechallenge. Baseline characteristics were analyzed with
pairwise tests. OS/PFS were assessed with the Kaplan-Meier method and
multivariable cox regression models for OS.

Results: Two hundred and thirty patients were treated with re-irradiation
(n=67 with and n =163 without concurrent TMZ), with a median follow-
up of 13.4 months. Baseline characteristics were similar between the two
groups. TMZ rechallenge did not improve OS (HR 0.81 [0.51-1.3]
P =0.39). Univariate regression analysis showed that higher KPS both at
diagnosis and recurrence correlated with improved survival, whereas
increasing histology grade of initial and recurrent disease and volume of
recurrence were correlated with worse OS. Multivariate regression analy-
sis showed primary tumor location to be a significant predictor of OS
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(P =0.004) with occipital lobe lesions (P < 0.001) and in-field recurrence
(P < 0.001) to be most favorably correlated with OS.

Conclusion: TMZ rechallenge in patients with recurrent HGG treated with
re-irradiation offered no survival benefit. Our findings suggest that patient
selection may be important in TMZ rechallenge. Further studies in identi-
fying this group of patients are warranted.

Author Disclosure: M.M. Basree: None. A. Ali: None. S. Garg: None. J.
Glass: None. L. Kim: None. C. Farrell: None. J. Evans: None. K. Judy: None.
D.W. Andrews: None. W. Shi: Independent Contractor; Wenyin Shi.
Research Grant; Novocure, Brainlab, Regeneron. Consultant; Varian, Brain-
lab, Zai lab. M. Werner-Wasik: Advisory Board; ASTRA Zeneca. Stock; Illu-
mina. leading operations of the committee; NRG Oncology. J.D. Palmer:
Research Grant; Varian Medical Systems, The Kroger Company. Consultant;
Huron Consulting. Speaker’s Bureau; Varian Medical Systems, Depuy Syn-
thes. Advisory Board; Novocure. Member of panel; NCCN.
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Planning MRI in IDH-Wildtype Glioblastoma
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Purpose/Objective(s): IDH-wildtype glioblastoma (GBM) has an excep-
tionally poor prognosis due to its rapid growth. Delaying post-operative
radiation therapy (RT) more than 6 weeks after surgery negatively impacts
prognosis. Post-operative magnetic resonance imaging (MRI) is com-
monly used to assess the extent of surgical resection followed by a delayed
MRI for RT planning. In a heterogeneous population of high-grade glio-
mas treated in the pre-molecular era, significant resolution of edema and a
trend towards increase in surgical cavity sizes were observed. Post-opera-
tive volumetric changes in IDH-wildtype GBM have not been described
and we suspect these tumors may demonstrate higher rates of recurrence
or regrowth during the latent period before the initiation of RT.
Materials/Methods: 30 patients with IDH-wildtype GBM treated with
post-operative RT from our institution were identified. Patients with RT
planning MRIs obtained between 3-6 weeks after biopsy or surgical resec-
tion were included. RT target volumes were contoured and compared
between post-operative and RT planning MRIs. Volumetric changes in
GTV2 (surgical cavity +residual enhancing disease) and GTVI1
(edema+ GTV2) were calculated. Progression-free survival (PFS) and
overall survival (OS) were measured.

Results: The mean time between post-operative and RT planning MRI was
29.4 days (range: 21-42 days). When comparing post-operative and RT plan-
ning MRIs, the mean decrease in GTV1 was 25.8cc or 14.7% (P =0.011) and
the mean increase in GTV2 was 10.21cc or 39.6% (P=0.0013). GTV1
decreased at an average rate of 0.5% per day and GTV2 increased at an aver-
age rate of 1.4% per day. The proportional growth was similar to a rate of his-
torical controls of mixed high-grade gliomas. Median PFS and OS in our
group were 5.6 and 11.2 months, respectively. A delay of more than one
month between post-operative and planning MRI was associated with worse
median OS of 8.0 months compared with 11.5 months (P =0.044).
Conclusion: To our knowledge, this is the largest volumetric study of the
impact of post-operative MRIs in a uniform group of IDH-wildtype GBM.
RT planning MRIs performed 3-6 weeks after biopsy or surgical resection
of IDH-wildtype GBM demonstrate significant volumetric changes. Simi-
lar to previously published data on a heterogenous population of high-
grade gliomas, decreases in GTV1 signify a resolution of edema, however,
increases in GTV2 imply recurrence or regrowth of disease over a rela-
tively short time. While this was not statistically significant in a previously
published analysis of a heterogeneous population of high-grade gliomas,

our analysis of a homogeneous population of IDH-wildtype GBM demon-
strates a statistically significant increase in GTV2. Delaying planning MRI
more than one month post-operatively was associated with worse OS.
These findings support the need for RT planning MRIs and confirm the
association between delayed treatment and worse survival. Radiomic anal-
ysis of cavity regression vs. tumor regrowth is forthcoming.

Author Disclosure: J.B. Bell: None. B.J. Rich: None. I.B. Mihaylov:
Research Grant; Philips Radiation Oncology Systems, NIH.C. Benjamin:
None. E.A. Mellon: None. M.C. Abramowitz: None. G. Azzam: None. M.
Guillermo Prieto Ei: None. M. De La Fuente: None. M. Butkus: None. T.
Diwanji: None.
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Soluble Programmed Death-Ligand 1 (sPD-L1) as a Novel
Biomarker for the Combination of Anti-PD-L1 Antibody and
Radiotherapy for Glioma Patients

X. Ding, Z. Zhou, Z. Ge, Y. Guo, Y. Chen, S. Nie, J. Yu, and M. Hu; Shan-
dong Cancer Hospital and Institute, Shandong First Medical University
and Shandong Academy of Medical Sciences, Jinan, China

Purpose/Objective(s): In our previous study, it has been proven that high
level of soluble programmed death-ligand 1 (sPD-L1) is considered a pre-
dictor of negative clinical outcomes in glioma. However, the expression of
sPD-L1 can change dynamically during radiotherapy (RT), and the effect
of sPD-L1 has not been thoroughly elucidated. The purpose of this study
was to uncover the dynamics of circulating sPD-L1 levels in glioma
patients undergoing RT and to investigate the significance of plasma sPD-
L1 levels as a biomarker for combining anti-PD-L1 antibody and RT.
Materials/Methods: Glioma patients treated with RT between October
2019 and September 2020 were prospectively recruited and sPD-L1 levels
were measured using enzyme-linked immunosorbent assay (ELISA).
Blood samples were obtained before RT (0f), during RT (15 &£ 2f) and RT
end (30 £ 2f). Flow cytometry were used to address whether circulating
sPD-L1 molecules can affect the CD8+ T cells activation and function in
the adaptive immune response. Glioma murine model were used to vali-
date whether combine RT and anti-PD-L1 antibody can be a promising
therapeutic strategy in gliomas.

Results: Thirty-two GBM patients treated with RT were included. The pro-
portions of grade I, II, III, and IV gliomas were 6.2%, 28.1%, 21.9%, and
43.8%. RT significantly increased the mean level of sPD-L1 (Of vs. 15 & 2f:
55.7 £ 19.2 vs.76.7 £ 38.8, P =0.008; Of vs. 30 £ 2f: 55.7 £ 19.2 vs.80.94
+ 44.9, P=0.005). However, there was no significantly difference between
during RT (15 +£ 2f) and RT end (30 + 2f). We performed the CD8+ T cells
suppression analysis using mice plasma in vitro. The plasma from mice after
anti-PD-L1 treatment (the concentration of sPD-L1 could not be detected)
didn’t show any suppression activity. Instead, the plasma from the mice with-
out anti-PDL1 treatment exhibited the remarkable CD8+ T cell suppression
capacity. These results indicated that the sPD-L1 can play an important role
in T cell suppression. Furthermore, the glioma murine model indicated that
the combination of irradiate (IR) and anti-PD-L1 significantly reduced tumor
growth than either IR or anti-PD-L1 antibody monotherapy (anti-PD-L1 vs.
IR plus anti-PD-L1: 789.67 + 55.86 mm® vs. 292.16 + 102.98 mm?® on day
31, P < 0.001; IR vs. IR plus anti-PD-L1: 697.02 & 12.98 mm® vs. 292.16 +
102.98 mm® on day 31, P < 0.001).

Conclusion: This study reported that sPD-L1 might be a potential bio-
marker in glioma patients receiving RT. This finding means that compen-
sation for the potential sequestration of antibodies needs to be considered
in the optimization of PD-L1 blockade therapies. Because not all adminis-
tered anti-PD-L1 immunotherapeutic antibodies may reach the surface of
tumor cells, with a potentially appreciable proportion being sequestered by
sPD-L1 within the circulation. The elevated level of sPD-L1 after RT sug-
gested that the strategy of a combination of immune checkpoint inhibitors
and RT might be promising for glioma patients.

Author Disclosure: X. Ding: None. Z. Zhou: None. Z. Ge: None. Y.
Guo: None. Y. Chen: None. S. Nie: None. J. Yu: None. M. Hu: None.
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