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Background

 There is growing evidence that corticosteroids can exert detrimental
effects on immunotherapy for cancer patients.

 Dexamethasone, a potent corticosteroid, is often administered to primary
& metastatic brain tumor patients to reduce tumor- & treatment-
associated edema.

 However, there are limited data on how dexamethasone (Dex) affects
systemic & intratumoral immune activity in the setting of immunotherapy.

Arbour et al. JCO. 2018 
Ricciuti et al. JCO. 2019



Background

 We were particularly interested in addressing this question in the context
of PD-(L)1 inhibitors for glioblastoma (GBM)

 given recent data from CheckMate-143 (a negative phase 3 study
of nivolumab for recurrent GBM) suggesting that some patients
who were not on dexamethasone may have benefited.

 So we investigated this question using 1) preclinical mouse GBM models
& 2) our cohort of 181 GBM patients treated with PD-(L)1 inhibitors.

Reardon et al. JAMA Oncol. 2020



Preclinical Treatment Schema

 Immuno-sensitive murine syngeneic GBM model (GL261)

 Dexamethasone dosed daily

 PD-1 antibody (8H3): loading dose (500μg) followed by 7x 250μg doses



Dexamethasone alone had no effect on survival

Dex dosing = IgG dose

Overall survival (days)

Dex 10 mg/kg/d  (n=8)

IgG  (n=42)



PD1 blockade cured a majority of GL261 mice

Overall survival (days)

= αPD1 dose

Reardon et al. CIR. 2016 

Dex 10 mg/kg/d  (n=8)

IgG  (n=42)

(n=42)

p<0.001



Concurrent Dex reduced OS in a dose-dependent manner

Overall survival (days)

Dex dosing = αPD1 dose

mg/kg/d  (n=34)

mg/kg/d  (n=16)

mg/kg/d  (n=34)

(n=42)

(n=42)



Overall survival (days)

Dex dosing = αPD1 dose

Concurrent Dex reduced OS in a dose-dependent manner

ns, not significant, p≥0.05
*p<0.05
**p<0.01
***p<0.001



Overall survival (days)

Dex had no effect on survival when given before αPD1
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ns, not significant, p≥0.05

p<0.001



How about in a more clinically-relevant context?

 Immuno-resistant murine syngeneic GBM model (CT2A) 

 Dexamethasone dosed daily

 PD-1 antibody (8H3): loading dose (500μg) followed by 7x 250μg doses

 Radiotherapy (2 Gy x 5) - standard-of-care treatment in GBM patients



αPD1 modestly improved survival in CT2A mice

= αPD1 dose

αPD1 (n=16)

IgG (n=16)

*** p<0.001
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Concurrent Dex abrogated αPD1’s survival benefit

Dex dosing = αPD1 dose

αPD1 (n=16)

IgG (n=16)
αPD1+ Dex10 (n=8)

p<0.01
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= αPD1 dose

RT

αPD1+RT (n=16)

IgG (n=16)

***

αPD1+RT modestly improved survival in CT2A mice

RT = radiotherapy

p<0.001
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Dex dosing = αPD1 dose

RT

αPD1+RT (n=16)

IgG (n=16)
αPD1+RT+ Dex10 (n=16)

Concurrent Dex abrogated αPD1+RT’s survival benefit

p<0.001
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Dex dosing = αPD1 dose

RT

αPD1+RT (n=8)

IgG
αPD1+RT+ Dex10 (n=8)

Concurrent Dex abrogated αPD1+RT’s survival benefit
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RT only (n=8)

RT = radiotherapy



Does concurrent Dex affect intratumoral & systemic immune cells?

 GL261 GBM mouse models

 Tissues collected halfway though the αPD1 and Dexamethasone regimen

 Analyzed with multi-parameter flow cytometry



Dexamethasone decreased systemic lymphocytes

cervical LN Spleen

ns, not significant, p≥0.05
*p<0.05
**p<0.01
***p<0.001



Dex decreased intratumoral CD4+ lymphocytes



Dexamethasone decreased systemic lymphocytes



Dex reduced T cells’ IFNγ production capability



Dex induced late apoptosis of CD8 and CD4 T cells 

Time from start of Dex administration (daily doses)

Saline control
Dex 1 mg/kg/d
Dex 10 mg/kg/d



Concurrent Dex reduced absolute numbers of proliferative T cells 



Concurrent Dex reduced absolute numbers of proliferative T cells 



Concurrent Dex decreased systemic myeloid cells

cervical LN Spleen



Brain

Concurrent Dex decreased intratumoral myeloid cells



Dex reduced OS in 181 IDH-wt GBM patients treated with αPD(L)1

Overall survival (mos) measured from start of αPD-(L)1

p<0.001
p=0.001



Dex was the strongest independent risk factor for worse OS

Overall survival (mos) measured from start of αPD-(L)1

Adjusted for:
Disease setting
Patient age
MGMT promoter methylation status
Patient performance status
Tumor volume
Extent of resection

p=0.003
p=0.005



Conclusions

 In both immuno-sensitive & resistant syngeneic mouse GBM models,
concurrent Dex limited the survival benefit of anti-PD1 in a dose-
dependent manner, suggesting that:

1) alternatives to treat symptomatic cerebral edema should be considered
(eg low-dose bevacizumab) when possible

2) when Dex is required, the lowest possible dose of Dex should be used.

 Concurrent Dex reduced T cell counts – including intratumoral CD4 T cells
– and the mechanism involved induction of apoptosis.

 Baseline Dex was independently associated with poor survival in IDH-wt
GBM patients receiving PD-(L)1 inhibitors.



Conclusions

 Which together, reinforce that dexamethasone use should be minimized
for brain tumor patients being considered for checkpoint inhibitors.
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