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Results: We included 1006 patients with stage I1I non-small cell lung cancer who received con-
current chemoradiotherapy and at least one dose of adjuvant durvalumab. The median dura-
tion of durvalumab treatment was 7 months (interquartile range 2.8—11.5) and 31% completed
the intended durvalumab course. The most common reasons for early discontinuation were
tumour progression (22%), immune-related adverse events (15%), and non-immune-related
toxicity (6.0%), Marginal structural models suggested similar PFS for 9 months versus 12
months of durvalumab treatment and inferior PFS for 6 months versus 12 months.

Conclusions: A substantial proportion of patients undergoing adjuvant durvalumab discon-
tinue therapy early due to toxicity, and shorter durvalumab treatment durations may provide
similar disease control to 12 months of therapy. Prospective randomised controlled studies are
needed to characterise the optimal durvalumab treatment duration in locally advanced

NSCLC patients.

© 2022 Elsevier Ltd. All rights reserved.

1. Introduction

With the publication of overall survival results from the
PACIFIC trial in 2018 [1], 12 months of adjuvant dur-
valumab became the standard of care for patients with
stage III non-small cell lung cancer (NSCLC) after
definitive concurrent chemoradiotherapy (cCRT).
Despite this exciting advance, treatment adherence and
toxicity rates in real-world cohorts are commonly inferior
to clinical trial populations [2]. While real-world out-
comes of durvalumab maintenance have been presented
in the PACIFIC-R study [3], the toxicity rates of durva-
lumab within the United States Veteran population, a
patient population that was not included in the PACIFIC
trial, have not been clearly defined. Further, though 12
months of adjuvant durvalumab remains the standard of
care, it is unclear whether 12 months is the optimal ther-
apy duration, and there have been no randomised com-
parisons of differing durations of adjuvant durvalumab
to date. It is possible that durvalumab duration could be
safely de-escalated to improve adherence, improve toler-
ance, decrease healthcare costs, and lower patient finan-
cial toxicity, without compromising cancer control [4].

In this study, we evaluate adjuvant durvalumab
adherence, toxicity, and predictors for early discontin-
uation among a large, national, multicenter cohort
drawn from the United States Veterans Affairs System.
We further examine the influence of durvalumab treat-
ment duration on oncologic outcomes to assess feasi-
bility of a randomised controlled trial de-escalating
durvalumab treatment duration.

2. Methods
2.1. Data source
We identified lung cancer patients using the Department

of Veterans Affairs (VA) Informatics and Computing
Infrastructure (VINCI). VINCI is an informatics

platform that allows access to patient-level electronic
health record information and administrative data for
all veterans within the VA healthcare system. VINCI
also incorporates tumour registry data uploaded from
individual VA sites; these data are gathered by trained
registrars according to standard protocols. This study
was approved by the local institutional review board.

2.2. Cohort definition

We included patients with histologically confirmed stage
IIT NSCLC (AJCC 7th—S8th edition) treated with defini-
tive cCRT and given at least one dose of adjuvant dur-
valumab between November 2017 and April 2021. The
first and last durvalumab infusion dates were first iden-
tified with outpatient infusion records and confirmed by
manual chart review. Staging and definitive treatment
information were obtained by manual review of the
medical record. These staging and treatment data were
supplemented with data from the Veterans Affairs Can-
cer Registry System (VACRS) where available.

2.3. Durvalumab duration and early discontinuation

Durvalumab treatment duration was defined as the dif-
ference in days between the first and most recent infusion
dates; this was defined as 14 days for patients with a
single infusion. The number of durvalumab infusions and
reason for early durvalumab discontinuation (classified
as progression, immune-related adverse event [irAE],
non-irAE toxicity, declining performance status, patient
preference, lost-to-follow-up, death, or other/unknown)
were obtained through manual review of physician notes.
Every-two-week, weight-based durvalumab dosing was
the standard of care through most of the study period; a
small minority (2.5%) of patients started durvalumab
therapy after November 2020, after the US Federal Drug
Administration approved every-4-week dosing. In a chart
review of 100 randomly selected patients from the cohort,
100% received every-two-week dosing. Patients were



A.K. Bryant et al. | European Journal of Cancer 171 (2022) 55—63 57

categorised as having durvalumab-related toxicity if the
toxicity was possibly, probably, or definitely related to
durvalumab in the judgement of the managing outpatient
oncologist or inpatient physician. The presence of irAE
was recorded if severe enough to warrant treatment
discontinuation and was confirmed by manual review of
oncology notes by a physician (K.S. and A.K.B).

2.4. Outcomes and baseline covariates

The primary outcome measures were early treatment
discontinuation, progression-free survival (PFS), and
overall survival (OS). Early treatment discontinuation
was defined as durvalumab discontinuation before the
intended completion date for reasons other than tumour
progression or death, and time to discontinuation was
measured from the first durvalumab infusion to the last
infusion. Patients with ongoing durvalumab therapy at
the time of most recent follow-up were censored on the
date of the most recent durvalumab infusion.
Progression-free survival was defined as the date of
radiographic progression or death, whichever occurred
first. Date of radiographic progression was determined
and confirmed by manual review of radiological reports
by a licensed physician (M.D.G. and K.S.). Date of death
was obtained from the VA Vital Status File (drawn from
Medicare, Social Security Administration, and the inter-
nal VA death registry) and supplemented with the VA
Master Patient Index for more recent deaths. OS and
PFS were measured from the date of durvalumab initi-
ation. Patients were censored at the date of last known
follow-up, defined as the most recent encounter with a
VA provider. Patients with ongoing follow-up past April
15, 2021 were administratively censored at that time.
Demographics including race, sex, and age were ob-
tained through the Master Patient Index. Charlson Co-
morbidity Index (CCI) [5,6] was calculated from inpatient
and outpatient ICD-10 diagnosis codes in the year before
durvalumab start. Smoking status was obtained through
Health Factors data [7,8]. Concurrent chemotherapy
regimen was obtained through intravenous infusion re-
cords and supplemented with the VACRS where available.

2.5. Statistical analysis

Differences in baseline characteristics were assessed with
the chi-square test for categorical variables and the t-test
for continuous variables. Predictors of early treatment
discontinuation were evaluated in multivariable Cox
proportional hazards regression; in this analysis, pa-
tients were censored at the time of tumour progression,
end of follow-up, or completion of planned therapy,
whichever was first. This analysis adjusted for age
(continuous, per 10 years), sex (male vs. female), race
(African American, Caucasian, or other/unknown),
smoking status (current, former, never, or unknown),
CCI (0—2, 3—-5, 6—8, or > 9), AJCC summary stage

(IIIA, IIIB, IIIC, or III not otherwise specified), con-
current chemotherapy regimen (carboplatin-paclitaxel
vs other), and histology (adenocarcinoma, squamous
cell carcinoma, or other).

To investigate the effect of durvalumab treatment
duration on PFS and OS, we pursued a marginal
structural modelling approach with the cloning,
censoring, and weighting technique described by others
[9—12]. This approach involves cloning each patient,
assigning each clone to one arm of a hypothetical
randomised clinical trial, artificially censoring each
clone when they deviate from their assigned strategy,
and assigning time-dependent weights to eliminate the
selection bias introduced by artificial censoring. Our
target trial compared up to 6, 9, and 12 months of
durvalumab treatment. Patients were deemed non-
compliant with each arm if they discontinued treat-
ment early due to disallowed reasons or if they
continued treatment beyond their assigned duration.
Early discontinuation due to progression, irAE,
durvalumab-related toxicity, or death were considered
protocol-compliant; early discontinuation due to any
other reason was disallowed. Patients with ongoing
durvalumab therapy were censored on the date of the
most recent durvalumab infusion. Time-dependent,
stabilised inverse probability of censoring weights [9]
were estimated with logistic regression using person-
weeks of follow-up. The censoring model included all
baseline covariates listed above plus treatment arm,
follow-up time, and the interaction of time and treat-
ment arm. Weighted Kaplan—Meier survival estimates
including restricted mean survival time (RMST, trun-
cated at 2 years of follow-up), 1- and 2-year PFS, and 1-
and 2-year OS were generated for each arm. Weighted
univariable Cox regression analysis was also performed
to assess the effect of treatment arm. 95% confidence
intervals (CI) for each metric and for the differences
between duration groups in each metric were generated
from 1000 bootstrap replicates.

To further analyse the effect of durvalumab treat-
ment duration on PFS and OS, we performed sensitivity
analyses using time-dependent Cox regressions. We first
incorporated the cumulative months of durvalumab
treatment completed as a time-dependent covariate in
multivariable Cox regressions for PFS and OS. In
addition to baseline covariates included in the primary
analysis, time-dependent covariates in these models
included the most common reasons for early discontin-
uation other than progression (irAE, declining perfor-
mance status, and non-irAE toxicity). The relationship
between cumulative months of durvalumab and PFS or
OS was modelled as a penalised spline with three degrees
of freedom. We used partial residual plots to assess
departures from linearity in the relationship between
cumulative durvalumab duration and the outcomes.
Based on these analyses, we then discretized cumulative
durvalumab duration into intervals of 0—2.9 months,
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3—5.9 months, 6—8.9 months, 9—11.9 months, and 12+
months and assessed pairwise comparisons. All statisti-
cal analyses were performed using SAS 9.4 (SAS Insti-
tute Inc, NC) and R v4.0.2 (R Core Team, Vienna).

3. Results
3.1. Patient characteristics

We identified 1006 patients with stage III NSCLC who
received cCRT followed by at least one dose of durva-
lumab. The median age was 69 years (interquartile range
[IQR]: 64 to 72), and most patients were male (95%) and
Caucasian (74%); 22% of the cohort was Black (Table
1). Most patients were current (43%) or former (40%)
smokers, 48% had squamous cell histology, and 56%
had stage IITA disease. 2-year PFS was 42.7% (95%
confidence interval [CI] 39.3—46.5) and 2-year OS was
61.9% (95% CI 58.5—65.5). Median follow-up was 19.9
months (IQR 10.7—27.1 months). The median PFS was
17.1 months and median OS was 34.3 months.

3.2. Treatment adherence and predictors of early
durvalumab discontinuation

The median duration of durvalumab therapy was 215
days (IQR: 84 to 350) with 50 patients (4.9%) receiving a
single infusion before discontinuation. 33% of the
cohort discontinued durvalumab early due to reasons
other than disease progression and 31% of the cohort
completed therapy as planned. The most common rea-
sons for early durvalumab discontinuation overall were
disease progression (22%), irAE (15%), and non-irAE
toxicity (6%) (Fig. 1). 136 patients (13.5%) had ongoing
durvalumab therapy at the time of last follow-up. The
most common irAE was pneumonitis (70% of irAE
cases) followed by colitis (7.9%).

In the multivariable Cox regression for early treat-
ment discontinuation, older age was associated with
increased hazard of early discontinuation (hazard ratio
[HR] 1.24 per 10-year increase, 95% CI 1.04—1.47,
p = 0.013; Table 2). Smoking status, histology, CCI,
summary stage, sex, and chemotherapy regimen were
not associated with early discontinuation. Predictors of
increased risk of disease progression or death included
adenocarcinoma histology, older age, and higher sum-
mary stage (Table 2).

3.3. Effect of durvalumab treatment duration on survival
outcomes

In the marginal structural model evaluating up to 6, 9,
and 12 months of durvalumab treatment for PFS,
compared to 12 months of therapy we observed similar
PFS for 9 months and somewhat lower PFS for 6
months (Table 3). Compared to 12 months, 9 months of
therapy showed similar 1-year PFS (9 months: 54.5%; 12

Table 1
Characteristics of the sample.
Characteristic N = 1006"
Age (in years) 69 (64, 72)
Median follow-up time (in months) 20 (12, 27)
Race
White 745 (74%)
Black 221 (22%)
Other/unknown 40 (4.0%)
Male 959 (95%)
CCI
0-2 148 (15%)
3-5 342 (34%)
6—8 137 (14%)
9+ 379 (38%)
Smoking
Current 436 (43%)
Former 402 (40%)
Never 86 (8.5%)
Unknown 82 (8.2%)
Summary stage
A 559 (56%)
I11B 352 (35%)
IIIC 66 (6.6%)
III NOS 29 (2.9%)
Carboplatin/paclitaxel chemotherapy 711 (71%)
Histology
Adenocarcinoma 490 (49%)
Other 31 (3.1%)
Squamous cell carcinoma 485 (48%)

Durvalumab treatment duration (in days) 215 (84, 350)
Reason for durvalumab discontinuation
Completed as planned 314 (31%)
Tumour progression 221 (22%)

irAE 152 (15%)

Ongoing at last follow-up 136 (14%)
Non-irAE toxicity 60 (6.0%)
Other 45 (4.5%)
Death 24 (2.4%)
Declining performance status 19 (1.9%)
Patient preference 18 (1.8%)
Lost to follow-up 17 (1.7%)
IrAE causing durvalumab discontinuation
Pneumonitis 106 (70%)
Other 22 (14%)
Colitis 12 (7.9%)
Arthritis 6 (3.9%)
Myositis 3 (2.0%)
Nephritis 3 (2.0%)

Abbreviations: CCI: Charlson comorbidity index; NOS: not otherwise
specified; irAE: immune-related adverse events.
% Median (IQR); n (%).

months: 61.8%) and 2-year PFS (9 months: 30.9%; 12
months: 35.7%), and the differences between the 9 and
12-month groups were non-significant (Table 3). 9
months of therapy also showed similar RMST (9
months: 14.6 months; 12 months: 15.4 months) and
hazard of PFS (HR 1.06 for 9 vs. 12 months, 95% CI
0.86—1.25). 6 months of therapy showed larger declines
in PFS and RMST compared to 12 months, though the
HR for PFS was non-significant (HR 1.20 for 6 months
vs. 12 months, 95% CI 0.97—1.43). In the model for OS,
9 months of therapy showed similar 2-year OS and
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Fig. 1. Cumulative rates of early durvalumab discontinuation by underlying cause. Abbreviations: PS: performance status; irAE: immune-
related adverse events; f/u: follow-up.

Table 2
Effect of baseline factors on early durvalumab discontinuation or progression-free survival.
Characteristic Risk of early discontinuation (not due to progression or death) Risk of progression or death
HR*" 95% CI* p-value HR* 95% CI* p-value
Age (per 10 years) 1.24 1.05, 1.47 0.013 1.15 1.00, 1.33 0.057
Histology
Adenocarcinoma - - - -
Other 1.06 0.54, 2.08 0.9 0.72 0.39, 1.30 0.3
Squamous cell carcinoma 1.03 0.82, 1.29 0.8 0.75 0.62, 0.90 0.002
CCI
0-2 — . . -
3-5 1.33 0.93, 1.90 0.11 0.90 0.68, 1.19 0.5
6—8 1.42 0.94, 2.15 0.10 1.15 0.83, 1.59 0.4
9+ 1.01 0.70, 1.45 > 09 0.91 0.69, 1.20 0.5
Summary stage
IIIA — — — -
I1IB 1.25 0.99, 1.58 0.056 1.37 1.13, 1.65 0.001
IIIC 1.13 0.70, 1.80 0.6 1.59 1.12, 2.25 0.009
III NOS 1.26 0.64, 2.48 0.5 1.12 0.60, 2.08 0.7
Male 0.92 0.55, 1.55 0.8 1.75 1.02, 3.00 0.043
Smoking
Current - - - -
Former 1.15 0.90, 1.47 0.3 0.94 0.77, 1.15 0.5
Never 1.27 0.86, 1.88 0.2 1.08 0.78, 1.49 0.6
Unknown 0.84 0.53, 1.34 0.5 0.94 0.65, 1.35 0.7
Race
Black - - - -
Other/unknown 1.65 0.98, 2.80 0.061 1.24 0.77, 1.98 0.4
White 1.06 0.81, 1.39 0.7 1.05 0.84, 1.31 0.7
Carboplatin/paclitaxel chemotherapy  1.00 0.78, 1.28 > 0.9 1.19 0.97, 1.46 0.10

Abbreviations: CCI: Charlson comorbidity index; NOS: not otherwise specified.
# HR = Hazard Ratio, CI = Confidence Interval. Bolded results are statistically significant.
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Table 3

Results of marginal structural models comparing up to 6, 9, and 12 months of durvalumab treatment.

Metric

PFS

Estimate (95% CI)

(O
Estimate (95% CI)

1-year Kaplan—Meier estimate (in %) 6 months 44 (34.8—53.9) 59.9 (53.5—65.9)

9 months 54.5 (48.6—61.3) 72.9 (68.6—76.9)

12 months 61.8 (58.2—65) 78.9 (76.2—81.6)

6 vs. 12 months (difference) —17.8 (=27.3 to —17.3) —19 (—26 to —12.4)

9 vs. 12 months (difference) —7.3 (—13.8 to 0.5) —6.0 (—11.2 to —1.0)
2-year Kaplan—Meier estimate (%) 6 months 22.8 (14.5-36.4) 36.4 (29—45.1)

9 months 30.9 (22.1-45) 45.1 (38.1-52.7)

12 months 35.7 (26—47) 50.3 (44.2—56.9)

6 vs. 12 months (difference) —12.9 (—26.6 to 4.4) —13.9 (—23.5to —3.5)

9 vs. 12 months (difference) —4.8 (—18.7 to 12.7) —5.3 (—14.8 to 4.5)
Restricted mean survival time (in months) 6 months 12.8 (11.6—14.3) 15.7 (14.7—-16.6)

9 months 14.6 (13.8—15.7) 17.6 (16.9—18.3)

12 months 15.4 (14.6—16.2) 18.3 (17.7—18.9)

6 vs. 12 months (difference) —2.6 (4.1 to —0.9) —2.6 (—3.8to —1.6)

9 vs. 12 months (difference) —0.8 (—2.0 to 0.6) —0.7 (—1.7 to0 0.2)
Cox hazard ratio 6 vs. 12 months 1.20 (0.97 to 1.43) 1.53 (1.25—1.85)

9 vs. 12 months 1.06 (0.86 to 1.25) 1.15 (0.96 to 1.40)

Abbreviations: PFS: progression-free survival; OS: overall survival; CI: confidence interval.
Bolded results reflect difference estimates for which the 95% CI crosses zero, suggesting no statistical difference between duration groups. 95% Cls

were generated through 1000 bootstrap replicates.

hazard of death compared to 12 months (Table 3) while
6 months of therapy was associated with a significantly
higher hazard of death compared to 12 months (HR
1.53, 95% CI 1.25—1.85).

In the sensitivity analysis using multivariable time-
dependent Cox regression for PFS, cumulative durva-
lumab duration showed a non-linear association with
progression, with the adjusted relative hazard of pro-
gression decreasing from 1 month to ~6 months of
cumulative durvalumab therapy after which the relative
hazard flattened (Fig. 2A). A more linear decreasing
pattern was observed for OS (Fig. 2B). Given this non-
linearity in PFS, cumulative duration was discretized
into 3-month intervals and incorporated into the model;

>
3.0

1.6 20 25
1

1.0

Relative progression rate

0.5

0.0

0 2 4 6 8 10 12

Cumulative months on durvalumab

the results of the time-dependent Cox regressions are
shown in Table 4. Overall, there was no significant dif-
ference between 124 months of therapy and shorter
durations except for 0—2.9 months (HR 1.91, 95% CI
1.08—3.39, p = 0.026). We observed larger differences in
overall survival with shorter durations.

4. Discussion

In this study of over 1000 veterans with stage III
NSCLC treated with ¢cCRT and adjuvant durvalumab,
only 31% completed a full year of adjuvant therapy as
planned. 33% discontinued durvalumab early due to
reasons other than progression, and older age was

[T
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Fig. 2. Plateauing effect of cumulative durvalumab treatment on progression-free survival. Partial residuals plots derived from multivariable
time-dependent Cox regression for PFS (A) and OS (B), showing a non-linear relationship between cumulative months of durvalumab
treatment and adjusted relative hazard for progression (A) and overall survival (B).
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associated with early discontinuation. We and others
have shown that real-world patients receive a shorter
median duration of durvalumab therapy as compared to
patients on the PACIFIC trial and experience higher
rates of toxicity, particularly pneumonitis [13]. Due to
this substantial toxicity burden and low completion rate,
we investigated the effect of decreasing durvalumab
treatment duration with a marginal structural modelling
and time-dependent Cox modelling. These analyses
suggested that shorter durations of adjuvant durvalu-
mab therapy may provide similar disease control to the
standard 12 months; this may offer the possibility of
decreased toxicity, lower healthcare costs, and reduced
treatment burden on patients. While preliminary and
limited by their retrospective nature, our data suggest
that prospective investigation of de-escalating durvalu-
mab duration may be warranted.

While recent high-profile studies have shown a sub-
stantial clinical benefit with adjuvant immunotherapy in
multiple cancer types such as renal cell carcinoma [14],

muscle-invasive bladder cancer [15], melanoma [16], and
non-small cell lung cancer [1], these studies typically
prescribe 1 year of adjuvant immunotherapy, imposing
logistical, financial, and social burdens on patients while
causing substantial costs to healthcare systems [17].
Adjuvant therapy duration has been successfully
de-escalated for many patients with stage III colon
cancer, where a series of large, randomised studies
suggested near-equivalence of 3 versus 6 months of
adjuvant chemotherapy for OS [18] and substantial re-
ductions in toxicity, cost, and patient inconvenience
with shorter regimens [19,20]. No randomised studies to
date have investigated the optimal duration of adjuvant
immunotherapy, and it is possible that shorter durations
would provide similar oncologic benefit while decreasing
patient burden and cost [4].

Using a marginal structural modelling approach
which involves the emulation of a hypothetical rando-
mised clinical trial, we found that shorter treatment
durations may preserve the oncologic benefit of 12

Table 4
Time-dependent Cox regression for effect of durvalumab duration on progression-free and overall survival.

Characteristic Progression-free survival Overall survival

HR*® 95% CI* p-value HR*® 95% CI* p-value

Cumulative duration of durvalumab treatment

12+ months . — - —

0—2.9 months 1.91 1.08, 3.39 0.026 11.8 5.56, 25.0 < 0.001

3.0—5.9 months 1.08 0.61, 1.91 0.8 5.38 249, 11.6 < 0.001

6.0—8.9 months 0.81 0.46, 1.43 0.5 2.60 1.18, 5.72 0.017

9.0—11.9 months 0.79 0.48, 1.27 0.3 1.43 0.66, 3.07 0.4
Age (per year) 1.01 1.00, 1.03 0.13 1.03 1.01, 1.04 0.005
Histology

Adenocarcinoma — — - -

Other 0.68 0.37, 1.23 0.2 0.58 0.27, 1.26 0.2

Squamous cell carcinoma 0.76 0.63, 0.91 0.003 0.76 0.61, 0.96 0.018
CCI

0—-2 — - - -

3-5 0.81 0.61, 1.08 0.2 0.80 0.57, 1.12 0.2

6—8 1.03 0.74, 1.43 0.9 0.93 0.63, 1.38 0.7

9+ 0.87 0.66, 1.15 0.3 0.80 0.57, 1.12 0.2
Summary stage

IIIA — - - -

I11B 1.31 1.08, 1.59 0.005 1.34 1.06, 1.69 0.013

I1IC 1.65 1.16, 2.33 0.005 1.31 0.85, 2.02 0.2

III NOS 1.03 0.55, 1.92 > 0.9 1.03 0.49, 2.17 > 0.9
Male 1.77 1.03, 3.04 0.040 1.76 0.93, 3.36 0.085
Smoking

Current - - - -

Former 0.91 0.74, 1.11 0.3 0.89 0.70, 1.15 0.4

Never 1.08 0.78, 1.50 0.6 1.03 0.70, 1.52 0.9

Unknown 0.99 0.69, 1.42 > 09 0.85 0.55, 1.31 0.5
Race

Black — - - -

Other/unknown 1.03 0.64, 1.67 0.9 1.13 0.64, 2.00 0.7

White 1.04 0.83, 1.30 0.7 1.26 0.95, 1.68 0.10
Carboplatin/paclitaxel chemotherapy 1.25 1.01, 1.54 0.038 1.21 0.94, 1.55 0.13
Durvalumab discontinuation due to irAE 1.30 0.96, 1.77 0.086 0.86 0.63, 1.17 0.3
Durvalumab discontinuation due to declining performance status 2.25 1.21, 4.20 0.010 2.33 1.30, 4.18 0.005
Durvalumab discontinuation due to non-irAE toxicity 1.43 0.95, 2.14 0.083 1.03 0.69, 1.55 0.9

Abbreviations: CCI: Charlson comorbidity index; NOS: not otherwise specified.
# HR = Hazard Ratio, CI = Confidence Interval, Bolded results are statistically significant.
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months of durvalumab therapy with regards to PFS.
This was supported by sensitivity analyses using a time-
dependent Cox modelling approach. Our findings are
generally supported by a recent report of 113 patients
treated with adjuvant durvalumab, in which patients
who discontinued durvalumab after a median of
approximately 4 months had similar outcomes to pa-
tients who never discontinued treatment for toxicity [21].
While we did observe larger differences in OS with
shorter durations compared to PFS, we believe that
unmeasured confounders may be responsible for this
discrepancy, as it does not seem plausible that true OS
differences would emerge without concomitant PFS
differences. Compared to OS, PFS is also less likely to
be affected by unmeasured baseline confounders (such
as unmeasured comorbidity, performance status, or
frailty) and time-dependent confounders (such as
tumour progression, which is associated both with
shorter durvalumab duration and death, and aggres-
siveness of post-progression therapy). Overall, our data
are suggestive that shorter durations of durvalumab
may be provide similar disease control to the current
standard of care of 12 months.

Strengths of our analysis include large patient
numbers, the national and multicenter setting within an
integrated healthcare system, and the availability of
patient charts to manually confirm treatment dates,
capture disease progression, and ascertain reasons for
durvalumab discontinuation. The primary limitation of
our study is its retrospective nature, which limits the
certainty of our conclusions regarding treatment dura-
tion and oncologic outcomes. The difficulties of using
observational data to analyse the causal effect of treat-
ment duration on time-to-event outcomes are well-
known and have been described extensively by others
[11,22,23]. A major concern is time-dependent con-
founding, in which time-varying patient factors influ-
ence both the decision to discontinue treatment and
affect oncologic outcomes; the situation is even more
complex when prior treatment influences the
confounder. We attempted to mitigate this concern
using both marginal structural models, which were
developed to accommodate complex time-dependent
confounding [24], and with time-dependent Cox
modelling, which explicitly controls for the reasons for
early durvalumab discontinuation. Though hazard ra-
tios from time-dependent Cox models of treatment
duration require careful interpretation, as ‘only patients
who survive for a long time can be treated for a long
time,” [11] the results of this analysis are broadly
consistent with the marginal structural model. The ma-
jority of patients in our sample were treated with con-
current carboplatin and paclitaxel, which may not be
representative of typical concurrent chemotherapy reg-
imens at other centers. Other limitations include the low
representation of women in the VHA database (though
we note the substantial representation of African

American men in our study [22%)] compared to PA-
CIFIC [1.9%]) and the well-described demographic and
comorbidity differences between veteran and civilian
populations [25], which may limit generalisability.

In summary, we show substantial rates of early
treatment discontinuation of adjuvant durvalumab
among veterans with stage III NSCLC who completed a
course of cCRT and suggest that shorter durations of
durvalumab treatment may provide similar benefit to
the standard 12 months. These data are suggestive that
patients may derive most of the benefits of adjuvant
durvalumab within the first 6 months, but they cannot
inform if some patients should receive a longer course
beyond 12 months. Prognostic biomarkers are needed to
predict who can be safely treated with shorter courses of
adjuvant durvalumab, as this would reduce healthcare
costs and decrease financial, logistical, and social bur-
dens on patients. Prospective randomised studies are
needed to further evaluate opportunities to de-escalate
the duration of adjuvant durvalumab.
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