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Maintenance therapy: not a new idea

1. Antonia SJ et al. N Engl J Med 2018;379:2342–2350. Supplementary appendix; 2. Moore K et al. N Engl J Med 2018;379:2495–2505.

PFS in patients with stage III NSCLC1

(receiving durvalumab or placebo following chemoradiotherapy)*
PFS in patients with advanced ovarian cancer with a mutation in 

BRCA1 and/or BRCA22

(receiving olaparib or placebo following platinum-based CT)†



Maintenance immunotherapy in urothelial cancer

Powles et al. Lancet Oncol 2021; 22: 931–45
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Galsky et al. Lancet 2020; 395: 1547–57
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Javelin-100

Treatment-free
interval

4–10 weeks
Until PD, unacceptable 
toxicity or withdrawal

Avelumab 10 mg/kg IV Q2W* + 
BSC†

n=350

BSC alone†

n=350

Patient population

CR, PR or SD with standard 1L CT (4–6 
cycles)

– Cisplatin + gemcitabine or

– Carboplatin + gemcitabine

Unresectable locally advanced 
or metastatic UC

N=700

Primary endpoint

• OS (overall and 
PD-L1+ populations)‡R 

1:1



Javelin-100

•

1. Avelumab SPC (www.medicines.org.uk accessed April 2021) 

OS (PD-L1-positive tumour population): primary endpoint1

Median OS could not be estimated

95% CI: 20.6–NE

(n= 189)

17.5 months

median OS

95% CI: 13.5–31.6

(n=169)

Avelumab

Primary Endpoint: OS in All Randomized Patients1-3

For full definitions please refer to Powles T, et al. N Engl J Med. 2020;383(13):1218-1230.

*A pre-planned interim analysis (IA) occurred with a data cut-off of October 21, 2019. The IA was considered as the primary analysis of the trial since the primary endpoint was met1; median duration of treatment 

with avelumab + BSC in all randomized patients was 24.9 weeks (range, 2.0, 159.9)1; OS was measured post-randomization (after chemotherapy); the OS analysis crossed the prespecified efficacy boundary based 

on the alpha-spending function (p<0.0053). †Long term follow-up OS analysis is investigator-assessed;

BSC, best supportive care; CI, confidence interval; HR, hazard ratio; mFU, median follow-up; OS, overall survival.

1. Powles T, et al. N Engl J Med. 2020;383(13):1218-1230; 2. Powles T, et al. Poster E7. Presented at: ASCO GU Symposium; February 17-19, 2022; San Fransisco, CA; 3. Data on File B9991001; August 2, 2021.

Primary Analysis

Data Cut-off: 21st October 2019 

mFU (95% CI), months:

Avelumab + BSC: 19.6 (18.0, 20.6)

BSC alone: 19.2 (17.4, 21.6)

Long-term Analysis

Data Cut-off: 4th June 2021 

mFU (95% CI), months:

Avelumab + BSC: 38.0 (36.1, 40.5)

BSC alone: 39.6 (36.2, 41.7)

Median OS†, months (95% CI)

Avelumab + BSC 23.8 (18.9, 26.1)

BSC alone 15.0 (12.9, 17.9)

Stratified HR for death, 0.76
(95% CI, 0.63,0.92); p=0.0036
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Click here for October 21st 2019 (EMA) OS data

Median OS, months (95% CI)

Avelumab + BSC 21.4 (18.9, 26.1)

BSC alone 14.3 (12.9, 17.9)

Stratified HR for death, 0.69
(95% CI, 0.56,0.86); p=0.001

In the primary analysis, patients receiving avelumab + BSC had a 31% decrease in the risk of death vs BSC alone 

A clinically meaningful improvement in OS is continued to be observed with longer follow-up

At interim analysis (primary analysis), the primary endpoint of prolonging OS was met1,*

Long-term Analysis
Data Cut-off: 4th June 2021 
mFU (95% CI), months:
Avelumab + BSC: 38.0 (36.1, 40.5)

BSC alone: 39.6 (36.2, 41.7)

OS, ITT population: primary endpoint1
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1. Avelumab. SPC (www.medicines.org.uk accessed April 2021)

OS (PD-L1-positive tumour population): primary endpoint1

OS in PD-L1 Positive Population1-3

For full definitions please refer to Powles T, et al. N Engl J Med. 2020;383(13):1218-1230.

* OS was measured post-randomization (after chemotherapy); the OS analysis crossed the prespecified efficacy boundary based on the alpha-spending function (p<0.0014). 

BSC, best supportive care; CI, confidence interval; HR, hazard ratio; NE, not estimable; OS, overall survival; PD-L1, programmed death-ligand 1.

1. Powles T, et al. N Engl J Med. 2020;383(13):1218-1230; 2. Powles T, et al. Poster E7. Presented at: ASCO GU Symposium; February 17-19, 2022; San Fransisco, CA; 3. Grivas P, et al. Abstract 704MO. 

Presented at: ESMO Virtual Congress; September 19-21, 2020.

Avelumab + BSC significantly prolonged OS in patients with PD-L1–positive tumors compared with BSC alone1,*

The survival benefit with avelumab + BSC is prolonged based on long-term analysis with median follow-up of 38.0 months2

Primary Analysis

Data Cut-off: 21st October 2019

Long-term Analysis

Data Cut-off: 4th June 2021
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Median OS, months (95% CI) 

Avelumab + BSC NE (20.3, NE) 

BSC alone 17.1 (13.5, 23.7)

Stratified HR for death, 0.56

(95% CI, 0.40, 0.79); p<0.001

Median OS, months (95% CI)

Avelumab + BSC 30.9 (24.0, 39.8)

BSC alone 18.5 (14.1, 24.2)

Stratified HR for death, 0.69
(95% CI, 0.52, 0.90); p<0.001



Javelin-100

PFS (overall population): secondary endpoint

Powles T et al. N Engl J Med 2020;383:1218–1230.

HR: 0.62 
(0.52–0.75)



Why maintenance immunotherapy?

Schreiber et al. Science. SCIENCE. 2011. Vol 331, 1565-1570



Why maintenance immunotherapy?

Chemo

• Chemo causes immunogenic cell death

• Depletion of immunosuppressive stroma

• Chemo increases antigen load of tumour

• Function of patient selection and early treatment

Schreiber et al. Science. SCIENCE. 2011. Vol 331, 1565-1570



Javelin-100

Subsequent cancer therapy†2,3

Therapy

Overall population
Subgroup who discontinued 

study therapy due to PD

avelumab
+ BSC

(n=350)

BSC alone
(n=350)

avelumab
+ BSC

(n=189)

BSC alone
(n=263)

Discontinued and received subsequent drug therapy, % 42.3 61.7 70.4 75.3

PD-L1/PD-1 inhibitor 6.3 43.7 9.0 52.9

Fibroblast growth factor receptor inhibitor 2.6 2.3 4.8 3.0

Any other drug 40.0 34.0 67.2 41.8

Discontinued with no subsequent drug therapy, % 33.4 30.9 29.6 24.7

Study treatment ongoing, % 24.3 7.4 – –

1. Powles T et al. N Engl J Med 2020;383:1218–1230; 
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Maintenance pembrolizumab: randomized phase II

Galsky et al. JCO 2020

hazard ratio, 0.65; log-rank P=0.04



Rucaparib maintenance in patient with DNA repair defects

Crabb et al. JCO 2022

Rucaparib 600 mg PO BID
to disease progression

Placebo

R

Primary endpoint: 

• Progression free survival

Secondary endpoints:

• Overall survival

• Confirmed response rates (RECIST v1.1)

• Safety and tolerability (CTCAE v4.03)

1:1

* DRD biomarker ‘positive’ defined as one, or more, of the following:

• ≥10% genome-wide loss of heterozygosity

• Somatic alteration in any of: ATM, BARD1, BRCA1, BRCA2, BRIP1, CDK12, CHEK2, FANCA, NBN, PALB2, RAD51, RAD51B, RAD51C, RAD51D, RAD54L

• Known germline BRCA1 or BRCA2 alteration

Somatic tumour testing utilised the FoundationOne next-generation sequencing assay, https://www.foundationmedicine.com/test/foundationone-cdx

1Fulton et al, Trials. 2020 Apr 19;21(1):344. **Progression free survival was defined as time from randomisation until progressive disease (RECIST v1.1) or death from any cause 

Patient population

Inclusion:

• DRD biomarker positive*

• ≤10 weeks from 4 to 8 cycles of chemotherapy



Time from randomisation (weeks)
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Rucaparib maintenance in patient with DNA repair defects

Crabb et al. JCO 2022

hazard ratio 0.53, 80% CI 0.30-0.92, 1 sided p=0.07



<br />MAINCAV- Phase III randomized trial of maintenance cabozantinib and avelumab vs maintenance avelumab after 1L platinum-based chemotherapy in patients with mUC 
(NCT05092958)

Gupta, ASCO 2022.





Summary

• Maintenance therapy is now a part of standard first line treatment

• The underlying mechanism is unclear

• Patient needs during this phase are paramount

• But new treatments, given until progression, may displace maintenance


