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Summary
The aim of this prospective study is to evaluate the clinical use and real-world efficacy of durvalumab maintenance treatment
after chemoradiotherapy (CRT) in unresectable stage, locally advanced non-small cell lung cancer (NSCLC). All consecutive
patients with unresectable, locally advanced NSCLC and PD-L1 expression (≥1%) treated after October 2018 were included.
Regular follow up, including physical examination, PET/CT and/or contrast-enhanced CT-Thorax/Abdomen were performed
every three months after CRT. Descriptive treatment pattern analyses, including reasons of discontinuation and salvage treat-
ment, were undertaken. Statistics were calculated from the last day of thoracic irradiation (TRT). Twenty-six patients were
included. Median follow up achieved 20.6 months (range: 1.9–30.6). Durvalumab was initiated after a median of 25 (range: 13–
103) days after completion of CRT. In median 14 (range: 2–24) cycles of durvalumab were applied within 6.4 (range 1–12.7)
months. Six patients (23%) are still in treatment and seven (27%) have completed treatment with 24 cycles. Maintenance
treatment was discontinued in 13 (50%) patients: 4 (15%) patients developed grade 3 pneumonitis according to CTCAE v5
after a median of 3.9 (range: 0.5–11.6) months and 7 (range: 2–17) cycles of durvalumab. Four (15%) patients developed grade 2
skin toxicity. One (4%) patient has discontinued treatment due to incompliance. Six and 12- month progression-free survival
(PFS) rates were 82% and 62%, median PFS was not reached. No case of hyperprogression was documented. Eight (31%)
patients have relapsed during maintenance treatment after a median of 4.8 (range: 2.2–11.3) months and 11 (range: 6–17)
durvalumab cycles. Two patients (9%) developed a local-regional recurrence after 14 and 17 cycles of durvalumab.
Extracranial distant metastases and brain metastases as first site of failure were detected in 4 (15%) and 2 (8%) patients,
respectively. Three (13%) patients presented with symptomatic relapse. Our prospective study confirmed a favourable safety
profile of durvalumab maintenance treatment after completion of CRT in unresectable stage, locally advanced NSCLC in a real-
world setting. In a median follow-up time of 20.6 months, durvalumabwas discontinued in 27% of all patients due to progressive
disease. All patients with progressive disease were eligible for second-line treatment.
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Introduction

Lung cancer is the leading cause of malignancy-related mor-
tality [1]. Unresectable and locally advanced non-small cell
lung cancer (NSCLC) is associated with a poor local and
distant control resulting in a unfavorable survival [2–6]. In
the last two years, durvalumab maintenance treatment after
definitive chemoradiotherapy (CRT) represents the new
multi-modal standard approach for inoperable stage III non-
small cell lung cancer (NSCLC). The pivotal approval trial
(PACIFIC) demonstrated an unprecedented improvement of
progression-free (PFS) and overall survival (OS) in the
durvalumab compared to the placebo arm [7–9]. The study
also demonstrated a low toxicity profile of durvalumab.
Severe (grade ≥ 3) adverse events were not significantly in-
creased in the experimental arm (34.9%) compared to the
control arm (31.1%) and low rates of severe pneumonitis
(grade ≥ 3) were reported.

Unfortunately, comprehensive radiation treatment planning
data including irradiated tumor volumes and involved lymph-
node stations are not yet available. However, patients who did
not meet planning criteria (MLD<20Gy, total lung volume re-
ceiving 20Gy< 35% and total heart volume receiving 50Gy<
25%) and patients with grade ≥ 2 pneumonitis after completion
of TRT were excluded from the study.Generally,
chemoimmunotherapy as well as durvalumab maintenance treat-
ment after CRT has been rapidly implemented in clinical routine
[3, 4]. Our survey investigating the implementation of
durvalumab maintenance treatment in the German Society of
Radiation Oncology (DEGRO e.V.) found that durvalumab
maintenance is already administered by the majority of respon-
dents [10].

To date, there is little data regarding treatment pattern and
efficacy of durvalumab maintenance treatment after CRT in
the real-world setting. Here we present data on maintenance
durvalumab including pattern of failure and treatment
interruption.

Patients and method

This prospective study included twenty-six consecutive pa-
tients who received concurrent or sequential conventionally
fractionated CRT with consolidation durvalumab for
unresectable and locally advanced NSCLC between 2018
and 2020. The local ethics committee granted approval to
conduct this study (17–230) and all patients gave their in-
formed consent for participation.

All patients were treated at a single tertiary cancer center
and enrolled if eligible for platinum-based chemoradiotherapy
followed by durvalumab maintenance treatment. PD-L1 neg-
ative patients or patients with autoimmune disorders were ex-
cluded. As part of the pre-treatment work-up, radiographic

imaging was performed using positron emission tomography
(PET)-CT in 25 (96%) patients and computed tomography
(CT) for 1 (4%) patient. Cranial contrast-enhanced magnet
resonance imaging (MRI) was performed in 23 (89%) pa-
tients, while the others received a contrast-enhanced head
CT. PD-L1 expression was assessed per VENTANA PD-L1
(SP263) Assay (Roche Diagnostics, F. Hoffmann-La Roche
Ltd., Basel, Switzerland). All patients were discussed prior to
treatment at the multidisciplinary tumor board and all patients
were deemed unresectable by an experienced group of thorac-
ic surgeons, pulmonologists and radiation oncologists. During
the course of treatment and prior to application of durvalumab,
complete blood work was performed. In addition, pulmonary
function tests were performed routinely every 3 months.

Chemoradiotherapy

Thoracic radiotherapy (TRT) was planned and delivered with
arms positioned overhead in a WingSTEP™ (Innovative
Technologie Völp, Innsbruck, Austria) in supine position. If
patients received induction chemotherapy, only the residual
primary tumor volume was contoured but all initially involved
lymph-node stations were included in the planning target vol-
ume (PTV). The target volumes were defined according to the
Advisory Committee in Radiation Oncology Practice
(ACROP) of the European Society for Radiotherapy and
Oncology (ESTRO) guidelines [11]. To generate the PTV, a
margin of 6 mm (axial) and 9 mm (cranio-caudal) was added
to the clinical target volume (CTV). Radiation was delivered
on a Linear Accelerator (LINAC)with megavoltage capability
(6–15 MV) using Volumetric Modulated Arc Therapy
(VMAT) in all patients. Inter-fraction motion was routinely
assessed on cone-beam CT.

After CRT and a follow-up CT scan, durvalumab was ad-
ministered intravenously at a dose of 10 mg/kg every two
weeks for up to 24 cycles until progression or unacceptable
toxicity according to the Common Terminology Criteria of
Adverse Events Version 5 (CTCAE v5).

Patient follow-up

CT/PET-CT scans, routine blood work, pulmonary function
testing and clinical examinations were performed every
3 months during durvalumab treatment; contrast-enhanced
brain MRI, bone-scintigraphy and bronchoscopy were only
performed if clinically indicated.

Local-regional recurrence (LRR) along with new distant
metastases (DM) and brain metastasis (BM)were documented
with CT, PET-CT and MRI scans. Histological or cytological
confirmation of progressive disease was not obligatory.
Median follow-up was calculated as the time from the last
day of TRT to last follow-up or loss of follow-up.
Progression-free survival (PFS) was defined as the time from
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end of TRT until disease progression or death. Similarly, over-
all survival (OS) was assessed from the end of TRT. All sta-
tistics were performed using IBM SPSS version 26 (IBM,
Armonk, New York, USA).

Results

Cohort characteristics

Patients characteristics can be found in Table 1. Median fol-
low up after CRT was 20.6 months (range: 1.9–30.6). Median
age at diagnosis was 67.6 (range: 43.8–78.4) years, 16 (62%)
patients were older than 65 years and 9 (35%) patients were
female. Ten (39%) patients were diagnosed with squamous
cell carcinomas and 12 (46%) with adenocarcinomas, 4
(15.4%) were classified as Non-otherwise specified (NOS).
Twenty-four (92%) were irradiated to a total dose of at least
60Gy in equivalent dose in 2Gy fractions (EQD2). Thirteen
(50%) patients were diagnosed with UICC stage IIIB and 3
(12%) with UICC IIIC disease. One patient had initial UICC
stage IV with M1b disease (cervical lymph node metastases)
treated in curative intention. Overexpression of PD-L1 (≥
50%) on tumor cells was detected in 12 (46%) patients.
Fourteen (54%) patients were treated with induction chemo-
therapy. All but one patient (96%) received two cycles of
concomitant platinum-based doublet-chemotherapy.
Regarding TRT, median PTV amounted to 680.3 cc (range:
204.5–1234.5 cc). The corresponding planning criteria (mean
lung dose <20Gy and total lung volume irradiated with 20Gy
< 35%) were fulfilled in all cases [Table 1].

Durvalumab treatment and reasons for treatment
interruption

All patients received a contrast-enhanced CT thorax/abdomen
after a median of 10 days after completion of CRT, in which
none had shown progression or features suggestive of severe
pneumonitis. Durvalumab was initiated at a median of 25
(range: 13–103) days after the end of CRT. A median of 14
(range: 2–24) cycles of durvalumab were applied within 6.4
(range 1–12.7) months. Seven (27%) patients have completed
treatment with 24 cycles and six patients (23%) are still on
treatment.

Maintenance treatment was discontinued in 13 (50%) pa-
tients: 4 (15%) patients developed grade 3 toxicity according
to CTCAE v5 after a median of 3.9 (range: 0.5–11.6) months
and 7 (range: 2–17) cycles of durvalumab. All these patients
presented with CTC grade 3 pneumonitis and no toxicity ≥
grade 3 of another origin was documented. Three patients with
grade 3 pneumonitis recovered after interruption of treatment
and high dose corticosteroid therapy. One patient started with
long-term oxygen therapy. Four (15%) patients developed

skin toxicity grade 2 with itchy, red, swollen, and cracked skin
similar to atopic dermatitis. In one of these patients (4%),
treatment was interrupted because of skin superinfection with
Methicillin-resistant Staphylococcus aureus. No patients

Table 1 55 characteristics

N (%)

Total 26 (100)

Age

median years 67.6

> 65 years 16 (61.5)

Gender

Male 17 (65.4)

Female 9 (34.6)

T-stage

1 1 (3.8)

2 5 (19.2)

3 8 (30.8)

4 12 (46.2)

N-stage

0 5 (19.2)

1 1 (3.8)

2 14 (53.8)

3 6 (23.1)

M 1 1 (3.8)

UICC 8th edition

IIIA 9 (34.6)

IIIB 13 (50.0)

IIIC 3 (11.5)

IVA 1 (3.8)

PTV-size

median cc 680.3

≥ 700 cc 12 (46.2)

Histology

Squamous cell carcinoma (SCC) 10 (38.5)

Adenocarcinoma (AC) 12 (46.2)

Not otherwise specified (NOS) 4 (15.4)

Radiographic imaging

PET-CT 25 (96.2)

cMRI 23 (88.5)

Treatment

Concurrent chemoradiation (CRT) 25 (96.2)

Induction chemotherapy 14 (53.8)

Median-FU months after CRT 20.6

OS

6-months 100%

12-months 100%

PFS

6-months 82%

12-months 62%
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suffered from gastrointestinal toxicity in the present cohort.
Eight (35%) patients relapsed during maintenance treatment
after a median of 4.8 (range: 2.2–11.3) months and 11 (range:
6–17) durvalumab cycles. One (4%) patient has discontinued
treatment due to incompliance after 1.4 months and 4 cycles of
durvalumab [Fig. 1].

Pattern of failure during durvalumab maintenance

Three patients (11.5%) have died after a median of
21.2 months after TRT. Median PFS was not reached. Six
and 12- month PFS rates were 82% and 62% [Fig. 2]. No case
of hyperprogression was documented. Two patients (8%) de-
veloped LRR 8 / 13 months after CRT and 14 / 17 cycles of
durvalumab. Extracranial DMs and BMs as a first site of fail-
ure were detected in 4 (15%) and 2 (8%) patients after a me-
dian of 7 and 14 cycles of durvalumab and a median time of 4
and 9 months after CRT, respectively. Three (12%) patients
presented with symptomatic relapse (two of these patients had
BM first), whereas asymptomatic progression was detected
via after-care imaging in 7 (27%) patients.

All patients with progressive disease after durvalumab
were eligible for second-line therapy: One patient (50%) with

local-regional recurrence was treated with re-irradiation and
the other patient (50%) received the tyrosine kinase inhibitor
LOXO-292 targeting the RET proto-oncogene. Surgical re-
section of symptomatic brain metastasis was performed in
one patient (50%), followed by stereotactic fractionated radi-
ation to the resection cavity. The other patient with BM first
received stereotactic radiosurgery for two brain metastases.
One patient (25%) with DM-first received stereotactic ablative
body radiotherapy (SABR) to a singular bone-lesion discov-
ered after 10 cycles of durvalumab and continued durvalumab
without any further relapse completing 24 cycles. One patient
(25%) with early onset of multiple bone and lymph node me-
tastasis after 6 cycles of durvalumab (2.7 months after TRT)
received second line chemotherapy with docetaxel and
nintedanib. One patient (25%) with multiple metastasis after
7 cycles of durvalumab (3.6 months after TRT) was treated
with carboplatin and pemetrexed. One patient (25%) with
bone metastasis (7 cycles of durvalumab, 5.7 months after
TRT) received palliative radiotherapy [Table 2].

Progression occurred in two patients which interrupted
durvalumab due to toxicity, no case of progression was ob-
served in patients completing durvalumab maintenance.
Median survival of patients with progressive disease (n = 10)

start of
durvalumab PET/CT CT CT

**singular bone metastasis a�er 10 cycles of durvalumab. Treated with SABR, then con�nua�on of durvalumab.

Fig. 1 Overview about durvalumab treatment
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after onset of progression was 18.6 (95%CI: 10.9–26.2)
months.

Out of four patients with treatment interruption due to
CTCAE °III pneumonitis, two patients (50%) had LRR 3.9
and 11.9 months after the last cycle of durvalumab (10.3 and
12.3 months after TRT) and two patients are alive and without
relapse 17.3 and 30.6 months after TRT.

Discussion

This prospective report provides an overview of treatment
patterns and utility of durvalumabmaintenance treatment after
completion of CRT in a high-volume tertiary cancer center.
Since approval of durvalumab from the European Medicines
Agency (EMA) in September 2018, twenty-six consecutive
patients with PD-L1 expressing unresectable stage III – IVA
NSCLC were treated and included in the analysis. Based on

tumor characteristics including the UICC stage and high PTV
volumes, our patient cohort is at high risk of treatment-related
toxicity [12, 13]. Nevertheless, after objective evaluation of
response with contrast-enhanced CT thorax/abdomen after
completion of CRT, all patients started durvalumab mainte-
nance therapy.

Preliminary results confirm a high efficacy of durvalumab
in this real-life patient cohort with median PFS not reached,
12-month PFS rate of 62% and 12-month OS rate of 100%
after a median follow-up time of 20.6 months after the end of
TRT. Our results also confirm a favourable safety profile of
this maintenance therapy without any grade 4/5 toxicity and
15% grade 3 adverse events (4/26 patients) per CTCAE v5.
Pneumonitis (15%, 4 patients) was the predominant toxicity
resulting in treatment interruption. All these findings are in
close accordance with recently published data [14–24].

Patient compliance was very high (see Fig. 1) and patients
were closely monitored. Compared with historical studies of

Fig. 2 OS and after the last day of
TRT
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chemotherapy or targeted consolidation therapy, these results
seem advantageous. For example, the Hoosier Oncology
Group and U.S. Oncology phase III trial on docetaxel consol-
idation after CRT with cisplatin and etoposide reported 10.9%
febrile neutropenia (grade ≥ 3), grade 3 to 5 pneumonitis in
9.6% and 5.5% fatal toxicity [25]. In the PROCLAIM trial
(Pemetrexed-Cisplatin or Etoposide-Cisplatin Plus Thoracic
Rad ia t ion Therapy Fo l lowed by Conso l ida t i on
Chemotherapy), high rates of grade 3–4 neutropenia and other
grade 3–4 toxicity were observed especially in the standard
therapy arm with concomitant cisplatin and etoposide follow-
ed by two cycles of consolidation platinum-based doublet
chemotherapy [26]. A German phase III study (GILT) on
consolidation with two cycles of cisplatin and oral vinorelbine
after CRT revealed no fatal toxicity but a higher incidence of
haematological toxicity: 26.7% and 22.1% had grade 3 or 4
leukopenia and neutropenia during consolidation treatment
and one patient developed febrile neutropenia [27].

Another phase III trial of maintenance gefitinib after doce-
taxel consolidation and CRT (SWOG S0023) reported a mor-
tality rate of 2% during CRT, 4% during docetaxel consolida-
tion and 2% for gefitinib maintenance vs 0% for placebo [28].
Grade 4 neutropenia was observed in 33% of patients during
docetaxel consolidation. Pneumonitis (≥ grade 3) after CRT
during docetaxel consolidation was observed in 7% of patients
(1% grade 5) and during gefitinib maintenance in 3% of pa-
tients [28].

Regarding patterns of failure, we observed a similar rate of
LRR and distant relapses (Table 1). Altogether, durvalumab
was interrupted in 7/26 (27%) patients due to disease progres-
sion. Importantly, no case of hyperprogression was observed
and no recurrences were detected in the first three months of
maintenance therapy. Three patients were diagnosed with
asymptomatic DM on the first restaging PET/CT during
durvalumab. Generally, distant relapse appear to occur earlier
(median 6 months) than local-regional recurrence (7 and
13 months) after CRT. Interestingly asymptomatic relapse
discovered during routine PET/CT or CT-scans was more
frequently diagnosed than symptomatic relapse (5 and 3 cases,
respectively).

Of importance is the fact that all relapsed patients were
started on second-line therapy or continued with durvalumab
after SABR. Overall, there was no observable deterioration of
performance status (PS), all but one patient with grade 3 pneu-
monitis recovered completely after high dose corticosteroid
therapy. This can influence the efficacy and duration of sal-
vage treatment as good and stable PSwas previously shown to
be an important prognostic factor [29, 30].

Given the limitations of this small, prospective study and
the relatively short median follow-up period, durvalumab
maintenance treatment appears to be safe and effective in pa-
tients with PD-L1 expressing locally advanced NSCLC after
CRT. The observed advantageous toxicity profile is in closeTa

bl
e
2

Pr
og
re
ss
io
n
du
ri
ng

du
rv
al
um

ab
m
ai
nt
en
an
ce

an
d
its

tr
ea
tm

en
t

S
ta
ge

T
-

St
ag
e

N
-

S
ta
ge

H
is
to
lo
gy

PD
-

L
1%

Si
te
of

Pr
og
re
ss
io
n

Pr
og
re
ss
io
n
m
on
th
s

af
te
r
T
R
T

C
yl
cl
es

of
du
rv
a-

lu
m
ab

ap
pl
ie
d

M
on
th
s
of

du
rv
al
um

ab
tr
ea
tm

en
t
O
lig

o-
pr
og
re
ss
io
n

T
he
ra
py

af
te
r
pr
og
re
ss
io
n

II
IC

3
3

A
C

1
D
M

m
ul
ti

2.
7

6
2.
2

no
D
oc
et
ax
el
+
N
in
te
da
ni
b

II
IC

4
3

A
C

90
D
M

bo
ne

3.
6

7
2.
8

no
C
ar
bo
pl
at
in

+
Pe
m
et
re
xe
d

II
IB

4
2

N
O
S

30
D
M

bo
ne

5.
7

7
4.
1

ye
s

pa
lli
at
iv
e
ra
di
ot
he
ra
py

(1
0x

3G
y)

II
IB

2
3

SC
C

80
D
M

si
ng
.B

on
e

5.
1

10
4.
1

ye
s

S
A
B
R
(1
0
x
4G

y)
+
co
nt
in
ua
tio

n
of

du
rv
al
um

ab
tr
ea
tm

en
t

II
IA

2
2

A
C

30
B
M

7.
9

14
6.
1

ye
s

st
er
eo
ta
ct
ic
ra
di
os
ur
ge
ry

(S
R
S,

20
G
y
Is
o
80
%
)

II
IA

1
2

A
C

15
L
R
R

8.
1

14
6.
7

ye
s

R
E
T
-T
K
I
(L
O
X
O
-2
92
)

II
IB

3
2

A
C

40
B
M

11
.0

15
8.
7

ye
s

su
rg
er
y
+
ra
di
ot
he
ra
py

(S
R
S,

5x
5G

y
Is
o
80
%
)

II
IB

4
2

SC
C

90
L
R
R

14
.0

17
11
.3

ye
s

re
-r
ad
io
th
er
ap
y
w
ith

S
A
B
R
(1
0x

4G
y)

1194 Invest New Drugs (2021) 39:1189–1196



accordance with previous results of the PACIFIC study.
Neither hyperprogression nor early deaths during treatment
were seen, and the low number of symptomatic relapses as
well as high treatment compliance confirm the suitability of
this treatment for real-world clinical use.

Conclusion

Our prospective study confirmed a favourable safety profile of
durvalumab maintenance treatment after completion of CRT
in locally advanced and PD-L1 expressing NSCLC patients in
a real-world setting. In a median follow-up time of
20.6 months, durvalumab was discontinued in 27% of all pa-
tients due to progressive disease. All patients with progressive
disease were eligible for second-line treatment.
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