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Aim: We investigated the effectiveness of durvalumab post-concurrent CRT (cCRT) and post-sequential CRT
(sCRT) versus cCRT and sCRT alone and compared these outcomes with the PACIFIC trial. Methods: Four
cohorts of stage III NSCLC patients who received CRT were included: cCRT with and without durvalumab,
sCRT with and without durvalumab. PFS and OS were analyzed using Cox regression. Results: Durvalumab
improved PFS (cCRT: aHR = 0.69, sCRT: aHR = 0.71) and OS (cCRT: aHR = 0.71, sCRT: aHR = 0.32), although
not all results were significant. PFS was longer in the real-world than in the trial, while OS did not differ.
Conclusion: Durvalumab after CRT improved the survival outcomes. The difference between PFS in our
study and the trial may be due to differences in follow-up methods.

Plain language summary: We assessed a medicine called durvalumab on patients with non-small cell
lung cancer who received chemoradiotherapy in a real-world setting. We compared their outcomes
with those from a clinical trial. Patients who received two types of chemoradiotherapy with or without
durvalumab were included, and their progression-free survival (PFS) and overall survival (OS) outcomes
were analyzed. We found that patients treated with durvalumab had better PFS and OS than those treated
without durvalumab. PFS was longer in the real-world than in the clinical trial, but OS was similar. The
difference in PFS may be due to differences in measuring PFS.

Tweetable abstract: Real-world stage III NSCLC patients who received durvalumab after CRT had better
outcomes than those who received CRT alone. Longer PFS in real-world versus trial may be due to follow-
up differences.

First draft submitted: 3 January 2023; Accepted for publication: 10 May 2023; Published online:
9 June 2023

Keywords: concurrent chemoradiotherapy • durvalumab • effectiveness–efficacy gap • NSCLC • observational study
• overall survival • progression-free survival • sequential chemoradiotherapy

Approximately 20–35% of patients with non-small-cell lung cancer (NSCLC) are diagnosed with locally advanced
disease [1]. For decades, the standard treatment for these patients was concurrent or sequential chemoradiotherapy
(cCRT or sCRT) [2]. However, this standard treatment regime changed with the results of the PACIFIC trial
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demonstrating a progression free survival (PFS) and overall survival (OS) benefit for durvalumab versus placebo
after cCRT [3,4]. As a result, durvalumab after chemoradiotherapy (CRT) has become the first Immune checkpoint
inhibitor approved for treating stage III NSCLC patients, and is currently considered the standard of care [5,6].

Nevertheless, treatment effects observed in randomized clinical trials (RCT) may not be observed in daily clinical
practice [7,8], since these patients are usually older, have more comorbidities and worse performance states which
could lead to worse baseline prognosis. Additionally, follow-up of patients treated in daily clinical practice is less
standardized than in clinical trials. Furthermore, in clinical practice, durvalumab after sCRT is usually offered to
less fit patients [5,6], which may further influence their survival outcomes given that sCRT is also less effective
compared with cCRT [9]. Real-world studies have the potential to address these knowledge gaps.

To date, 21 real-world studies evaluated the effectiveness of durvalumab in stage III NSCLC patients [10–30].
A meta-analysis summarized 13 of these studies (n = 1885) and reported marginally better OS survival rates
than reported in the PACIFIC trial (12-month OS: 90 vs 83.3%) [31]. Also the large single arm, observational
PACIFIC-R study (n = 1399) suggested that the effectiveness of durvalumab in the real-world is at least comparable
with the clinical trial [10]. However, recently another large study by Sanker et al. (2022) demonstrated that the
OS of durvalumab in the real-world is shorter than in the trial (median OS: 34.7 vs 47.5 months), with an
effectiveness-efficacy gap (EE gap) of 0.72 [26]. So far, this was the only study that quantified the difference between
the real-world study and PACIFIC trial (expressed as EE gap) whereas other studies (n = 20) only provided a
descriptive comparison. Moreover, most observational studies (n = 12) did not assess the relative effectiveness of
durvalumab because they lack a control group [10,13–15,17–22,27,28]. Lastly, only five studies included patients treated
with sCRT [10,11,13,22,27].

Here, we assess the real-world effectiveness of durvalumab in a Dutch cohort of stage III NSCLC patients who
received durvalumab after cCRT or sCRT versus stage III NSCLC patients who received cCRT or sCRT alone.
Additionally, we compare the real-world survival outcomes to the outcomes of the PACIFIC trial by reconstructing
individual patient data of the trial.

Methods
Setting, design & study population
We conducted a multicenter, retrospective, cohort study in five hospitals spread out geographically over the
Netherlands, including four large teaching hospitals (St Antonius Hospital Utrecht/Nieuwegein (SAZ), Canisius
Wilhelmina Hospital Nijmegen (CWZ), Catharina Hospital Eindhoven (CZE), OLVG Amsterdam (OLVG)) and
one academic centre (Maastricht University Medical Center+ (MUMC)). Patients diagnosed with stage III NSCLC
and treated with CRT between January 2012 and December 2021 were identified in these hospitals. The following
methods were used to select eligible patients; the OLVG used the Clinical Data Collector (CTcue R©), the MUMC
used their local developed and Gamp5 validated software application for data collection, and the SAZ, CWZ and
CZE used the database of the Netherlands Cancer Registry.

Patients were excluded if they; received less than two cycles of platinum-based chemotherapy during CRT;
had disease progression before the completion of CRT; or had lung resection during the time that CRT was
applied. The population was divided into the following four cohorts; cCRT with durvalumab, cCRT without
durvalumab, sCRT with durvalumab and sCRT without durvalumab. Durvalumab patients received at least one
dose of adjuvant durvalumab. Patients treated without durvalumab were referred to as historical controls because
they were treated with CRT alone in the pre-durvalumab era (before 1 April 2018). Patients treated with CRT
alone in the durvalumab-era were excluded.

Baseline characteristics were extracted from the patients’ Electronic Health Records between 30 days before and
30 days after the date of diagnosis. Follow-up information was collected until the end of this study on 1 July 2022.
The study design is schematically depicted in Figure 1.

Study data were collected, anonymized, and managed using REDCap electronic data capture tools [32]. All
methods were carried out in accordance with relevant guidelines and regulations. The ethics committees, the Santeon
Institutional Review Board (SBD 2021-001) and the academic hospital Maastricht/University Maastricht (2021-
2843), approved the study and waived the need for informed consent. The study was performed in accordance with
the ethical standards of the institutional and national research committee and with the 1964 Helsinki declaration
and its later amendments or comparable ethical standards.
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Figure 1. Study design overview. The orange rectangle displays the timeline for patients treated with cCRT with
durvalumab or without durvalumab (historical controls). The blue rectangle displays a timeline for patients treated
with sCRT with durvalumab or without durvalumab (historical controls).
cCRT: Concurrent chemoradiotherapy; sCRT: Sequential chemoradiotherapy.

Outcomes
The primary outcome PFS, expressed in months, was calculated from the index-date till the date of disease
progression or death, or till the date of censoring, whichever occurred first. The date of disease progression was
determined by the earliest medical note from the thoracic oncologist stating that the disease had progressed. The
secondary outcome OS, expressed in months, was calculated from the index-date till the date of death or censoring.
Patients without progression and/or those who were still alive at the end of follow-up were censored at the date of
their last clinic visit.

The start date of durvalumab treatment was used as index date for patients treated with durvalumab. Because
historical controls did not receive durvalumab, imputed index dates were used which were calculated in two steps.
First, the median time between the start date of cCRT or sCRT and the start date of durvalumab was calculated.
Second, for both the historical controls treated with cCRT and sCRT these median times were added on to the
start date of CRT to generate an imputed index date. Patients within the historical control cohort who progressed,
died or were censored before the imputed index date were excluded (n = 23) to avoid immortal time bias [33]. The
median time between the start of sCRT and start of durvalumab was 146 days [range 97–188 days] and the median
time between start of cCRT and durvalumab was 91 days [range 49–189 days] (Figure 1).

Potential confouders &/or effect modifiers
The following characteristics were included in the analyses: age, gender, body mass index (BMI), Eastern Cooperative
Oncology Group-Performance status (ECOG-PS), histology subtype and disease stage. All patient characteristics
were extracted within 30 days before or after diagnosis (Figure 1).

Data analysis
Statistical software (R version 4.1.2) was used to conduct the data analyses. Descriptive statistics for categorical
variables were reported as the number of observations (proportions), while the mean [±standard deviation (SD)]
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Table 1. Patient characteristics of stage III NSCLC patients treated with cCRT and sCRT with or without durvalumab
(historical controls).
Characteristics cCRT (n = 267) sCRT (n = 116)

Durvalumab
(n = 106)

Historical controls
(n = 161)

p-value Durvalumab
(n = 21)

Historical controls
(n = 95)

p-value

Age, years (mean, sd) 64.2 (9.5) 63.4 (9.3) 0.51 64.5 (9.7) 69.2 (8.2) 0.02

Sex (male, n (%)) 54 (50.9) 86 (53.4) 0.84 8 (38.1) 54 (56.8) 0.19

BMI, kg/m2 (mean, sd) 26.0 (4.5) 24.8 (4.5) 0.04 25.9 (3.1) 24.5 (3.9) 0.08

ECOG-PS (n (%)) 0.05 0.12

0 62 (58.5) 90 (55.9) 9 (42.9) 39 (41.1)

1 41 (38.7) 49 (30.4) 11 (52.4) 44 (46.3)

≤2 1 (0.9) 6 (3.7) 1 (4.8) 7 (7.4)

unknown 2 (1.9) 16 (9.9) 0 5 (5.3)

Disease stage (n, (%)) 0.03 �0.01

IIIa 44 (41.5) 83 (51.6) 7 (33.3) 35 (36.8)

IIIb 46 (43.4) 70 (43.5) 8 (38.1) 53 (55.8)

IIIc 6 (5.7) 3 (1.9) 4 (19.0) 7 (7.4)

unknown 10 (9.4) 5 (3.1) 2 (9.5) 0

Histology (n, (%)) 0.39 1.0

Squamous 32 (30.2) 58 (36.0) 8 (38.1) 35 (36.8)

Nonsquamous 74 (69.8) 103 (64.0) 13 (61.9) 60 (63.2)

Days between end radiation and start
durvalumab (median [range])

41 [6–124] – 47 [8–93] –

Number of durvalumab administrations
(median [range])

16 [1–27] – 10 [1–27] –

Months of treatment duration
durvalumab (median [range])

8 [1–40] – 5 [1–13] –

BMI: Body mass index; cCRT: Concurrent chemoradiotherapy; ECOG-PS: Eastern Cooperative Group performance status; sCRT: Sequential chemoradiotherapy.

was provided for normally distributed continuous data and the median [range] was provided for non-normally
distributed continuous data. Chi-square and t-tests were used to compare the baseline characteristics between
patients treated with and without durvalumab.

The Kaplan-Meier (KM) method was used to visualize survival curves for PFS and OS for the four cohorts. For
both the sCRT and cCRT regime, patients treated with durvalumab were compared with patients treated without
durvalumab (historical controls). For this comparison simple and multiple Cox regression were used to calculate
unadjusted and adjusted hazard ratios (HR) and their 95% confidence Intervals (CIs). The covariates mentioned
above were tested with simple Cox regression analysis for both cohorts to identify variables associated with PFS or
OS. All variables with a p-value ≤ 0.20 and three other variables; age, gender and the type of treatment (durvalumab
or historical control), were used to construct multiple Cox regression models. Multiple imputation was used to
impute the missing observations for ECOG PS under the assumption that data were missing at random.

Lastly, for both cCRT patients treated with durvalumab and without durvalumab we compared the effectiveness
outcomes of our cohort (the ‘real-world’) to efficacy outcomes of the PACIFIC cohort by estimating HRs.Therefore,
the algorithm developed by Guyot and colleagues was used to reconstruct individual patient data from the published
OS and PFS curves from the PACIFIC trial [3,34,35].

Results
Baseline characteristics
We included 267 cCRT patients, of which 106 were treated with durvalumab and 161 were treated without
durvalumab (controls), and 116 sCRT patients, of which 21 were treated with durvalumab and 95 without
durvalumab (controls). For the cCRT group, patients treated with durvalumab had a higher BMI (26.0 vs
24.8 kg/m2), more often an ECOG PS 1 (38.7 vs 30.4%), and less often a disease stage IIIa (41.5 vs 51.6%)
compared with the historical controls (Table 1). In the sCRT group, patients treated with durvalumab were younger
(64.5 vs 69.2 year) and had less often disease stage IIIb (38.1 vs 55.8%) compared with the historical controls.
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Figure 2. Kaplan-Meier curves for progression-free survival for patients who received concurrent
chemoradiotherapy or sequential chemoradiotherapy with and without durvalumab.
cCRT: Concurrent chemoradiotherapy; sCRT: Sequential chemoradiotherapy.

Medians for the time between the end of CRT and the start of durvalumab, number of durvalumab adminis-
trations per patient and treatment duration can be found in Table 1. The median follow-up time was 15.4 (range:
1.0–46.1) months for patients treated with durvalumab and 25.3 (range: 0.5–92.5) months for patients treated
without durvalumab.

Survival outcomes
Progression-free survival

In the cCRT cohorts, the observed median PFS (mPFS) for durvalumab patients was longer (27.1 months [95%
CI: 19.2–not reached (NR)] versus 15.0 months [95% CI: 12.3–20.7]) and the 12-months PFS rate was higher
(70.2% vs 59.0%) than for historical control patients (Figure 2). The unadjusted HR: 0.68 (95% CI: 0.48–0.97)
and adjusted HR: 0.69 (95% CI: 0.49–0.99) for PFS were better for patients treated with durvalumab than for
patients treated without durvalumab. None of the other variables were significantly associated with PFS in the
multiple Cox regression model (Table 2).

In the sCRT cohorts, the observed mPFS for durvalumab patients was slightly longer (8.0 months [95% CI:
4.6–NR) versus 7.4 months [95% CI: 6.1–10.3]) and the 12-months PFS rate was higher (49.2 vs 32.6%) than
for historical control patients. The unadjusted HR: 0.77 (95% CI: 0.42–1.42)) and adjusted HR: 0.71 (95% CI:
0.37–1.40) for PFS were better for patients treated with durvalumab than for patient treated without durvalumab,
although these results were not significant. None of the other variables were significantly associated with PFS in
the multiple Cox regression model (Table 2).

Overall survival

In the cCRT cohorts, the median OS (mOS) was not reached versus 39.5 months (95% CI: 30.1–52.1 months) in
patients treated with durvalumab and without durvalumab (Figure 3). The 12-months OS rate for patients treated
with durvalumab was higher than for patients treated without durvalumab (83.9% vs 77.5%). The unadjusted HR:
0.69 (95% CI: 0.43–1.10) and adjusted HR: 0.71 (95% CI: 0.44–1.13) for OS were better for patients treated with
durvalumab than for patients treated without durvalumab, although these results were not significant. None of the
other included variables were significantly associated with OS in the multiple Cox regression model (Table 3).
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Table 2. Progression free survival. Simple- and multiple cox-regression model for the concurrent chemoradiotherapy
and sequential chemoradiotherapy population.

cCRT (n = 267) sCRT (n = 116)

Simple model Multiple model Simple model Multiple model

HR 95% CI p-value HR 95% CI p-value HR 95% CI p-value HR 95% CI p-value

Type of treatment
Control
Durvalumab

Ref.
0.68 0.48–0.97 0.04 0.69 0.49–0.99 0.04

Ref.
0.77 0.42–1.41 0.40 0.71 0.37–1.40 0.33

Age
�75 years
≥75 years

Ref.
1.12 0.71–1.77 0.64 1.17 0.73–1.89 0.51

Ref.
0.76 0.48–1.19 0.23 0.80 0.49–1.30 0.36

Gender
Male
Female

Ref.
1.01 0.75–1.37 0.94 1.02 0.75–1.39 0.91

Ref.
0.96 0.67–1.37 0.82 0.70 0.49–1.30 0.11

BMI
�30
≥30

Ref.
0.82 0.53–1.27 0.39

Ref.
1.16 0.55–2.44 0.70

ECOG
PS 0
≥PS 1

Ref.
0.98 0.71–1.36 0.91 0.93 0.67–1.28 0.64

Ref.
1.00 0.66–1.53 0.99 0.93 0.60–1.44 0.75

Disease stage
IIIa
IIIb
Other (IIIc or unknown)

Ref.
1.12
0.75

0.82–1.54
0.39–1.44

0.46
0.39

Ref.
1.60
0.95

1.03–2.48
0.44–2.07

0.04
0.90

1.56
1.01

0.99–2.47
0.43–2.37

0.06
0.98

Histology
Non-squamous
Squamous

Ref.
0.91 0.66–1.26 0.58

Ref.
1.02 0.67–1.54 0.94

BMI: Body mass index; cCRT: Concurrent chemoradiotherapy; ECOG PS: Eastern Cooperative Group performance status; sCRT: Sequential chemoradiotherapy.
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Figure 3. Kaplan-Meier curves for overall survival for patients who received concurrent chemoradiotherapy or
sequential chemoradiotherapy with and without durvalumab.
cCRT: Concurrent chemoradiotherapy; sCRT: Sequential chemoradiotherapy.
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Table 3. Overall survival; simple- and multiple cox-regression model for the concurrent chemoradiotherapy and
sequential chemoradiotherapy population.

cCRT (n = 267) sCRT (n = 116)

Simple model Multiple model Simple model Multiple model

HR 95% CI p-value HR 95% CI p-value HR 95% CI p-value HR 95% CI p-value

Type of treatment
Control
Durvalumab

Ref.
0.69 0.43–1.10 0.12 0.71 0.44–1.13 0.15

Ref.
0.31 0.1–1.01 0.05 0.32 0.09–1.03 0.06

Age
�75 years
≥75 years

Ref.
1.29 0.77–2.16 0.33 1.19 0.67–2.11 0.55

Ref.
0.87 0.50–1.49 0.60 0.85 0.45–1.61 0.61

Gender
Male
Female

Ref.
0.95 0.67–1.36 0.80 0.91 0.62–1.33 0.62

Ref.
1.37 0.84–2.24 0.21 1.44 0.82–2.51 0.20

BMI
�30
≥30

Ref.
0.74 0.43–1.28 0.28

Ref.
1.15 0.54–2.41 0.72

ECOG
PS 0
≥PS 1

Ref.
1.47 1.01–2.13 0.05 1.43 0.97–2.10 0.07

Ref.
0.96 0.58–1.61 0.89 0.93 0.54–1.60 0.78

Disease stage
IIIa
IIIb
Other (IIIc or unkown)

Ref.
1.11
0.89

0.77–1.61
0.42–1.86

0.57
0.75

Ref.
1.10
0.30

0.66–1.83
0.07–1.25

0.72
0.10

1.08
0.41

0.61–1.92
0.09–1.83

0.79
0.24

Histology
Non-squamous
Squamous

Ref.
0.86 0.48–1.57 0.62

Ref.
0.95 0.72–1.26 0.74

BMI: Body mass index; cCRT: Concurrent chemoradiotherapy; ECOG PS: Eastern Cooperative Group performance status; sCRT: Sequential chemoradiotherapy.

In the sCRT cohorts, the mOS for durvalumab patients was not reached and the mOS for the historical control
patients was 24.3 months. The 12-months OS rate for patients treated with durvalumab was higher than for patients
treated without durvalumab (93.8 vs 65.8%). The unadjusted HR: 0.31 (95% CI: 0.10–1.01) and adjusted 0.32
(95% CI: 0.09–1.03) for OS were better for patients treated with durvalumab than for patients treated without
durvalumab, although these results were not significant. None of the other included variables were significantly
associated with OS in the multiple Cox regression model (Table 3).

Real-world versus PACIFIC trial
Durvalumab arm comparison

A total of 476 patients in the PACIFIC study and 105 patients in our real-world cohort were treated with cCRT
followed by durvalumab. In the real-world, the proportion of males was significantly lower (50.9 vs 70.2%) and
there were fewer patients with an ECOG PS of 1 (38.7% vs 50.4%) than in the PACIFIC trial. The proportion of
patients with disease stage IIIa (41.5 vs 52.9%) and with squamous histology (30.2 vs 47.1%) were significantly
lower in the real-world than in the PACIFIC trial. Besides, all patients in the PACIFIC trial were treated with
durvalumab 42 days after the end of CRT while only 56 patients (52.8%) in the real-world received durvalumab
within this timeframe (Supplementary Table 1).

The mPFS observed in the real-world was significantly longer than the mPFS reported in the PACIFIC trial,
respectively 27.1 months (95% CI: 19.2–NR) and 16.8 months (95% CI: 13.0–18.1) (HR: 0.64; 95% CI: 0.46–
0.91). The 12-months PFS rate was also higher for patients treated in the real-world versus patients treated in the
PACIFIC trial (70.2 vs 55.9%) (Figure 4). For both cohorts, the mOS was not reached and the 12-months survival
rates were comparable, 83.8% for the real-world and 83.1% for the trial population. There was no significant
difference observed in OS (HR: 0.83; 95% CI: 0.54–1.26) (Figure 5).

Control arm comparison

In the PACIFIC study a total of 273 patients were treated with cCRT followed by placebo (hereafter referred to
as controls) and in our real-world cohort 161 patients were treated with cCRT alone (historical controls). In the
real-world, the proportion of males was lower (53.4% vs 70.0%) and there were fewer patients with an ECOG PS
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PFS: Progression-free survival.

Real-world controlPACIFIC controlReal-world durvalumabPACIFIC durvalumab

0

25

50

Time (months)

S
u

rv
iv

a
l 
p

ro
b

a
b

il
it

y
 (

%
)

2 40 6 8 10 12

100

75

14 16 18 20 22 24 26 28 30 32 34 36 38 40

Time (months)

2 40

Number at risk

6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40

476
106
237
161

470
104
224
158

454
101
210
148

431
95
197
143

416
80
189
134

399
77
176
129

385
63

170
124

372
59
162
121

362
52
149
114

343
46

139
109

329
38

135
106

307
33
125
102

274
26
117
99

231
22
93
93

183
15
65
88

123
12
44
87

76
8

28
81

47
6

18
80

27
4
9

75

10
4
5
74

2
3
3
67

Cohort
Unadjusted HR OS (95% Cl)

(Real-world vs PACIFIC)

12-month OS rate (%)

(Real-world vs PACIFIC)

mOS, months

(Real-world vs PACIFIC)

Durvalumab
Controls

0.83
0.79

(0.54–1.26)
(0.59–1.05)

83.9% vs. 83.1%
77.5% vs. 75.3%

NR vs. NR
39.5 vs. 28.7

Real-world control
PACIFIC control

Real-world durvalumab
PACIFIC durvalumab

Figure 5. Kaplan-Meier curves for overall survival of patients who received concurrent chemoradiotherapy with
durvalumab and without durvalumab (controls) in the real-world and in the PACIFIC trial.
OS: Overall survival.

846 Immunotherapy (2023) 15(11) future science group



Durvalumab after chemoradiotherapy in patients with stage III NSCLC Research Article

of 1 (30.4 vs 51.5%) than in the PACIFIC trial. In addition, in the real-world 6 (3.7%) patients with an ECOG
PS of 2 were included, while these patients were not included in the PACIFIC trial (Supplementary Table 1).

Furthermore, the mPFS observed in the real-world was significantly longer than the mPFS reported in the
PACIFIC trial (15.0 months [95% CI: 12.3–20.7] verus 5.6 months [95% CI: 4.6–7.8]; HR: 0.51; 95% CI:
0.39–0.67)). The 12-months PFS rate was also higher for patients treated in the real-world versus patients treated
in the PACIFIC trial (59.0 vs 35.3%), see Figure 4. The mOS observed in the real-world was longer than the
mOS observed in the PACIFIC (39.5 [95% CI: vs 28.7 months [95% CI: 22.9–NR]) (HR: 0.79; 95% CI:
0.59–1.05)). The 12-months OS rates were comparable between the real-world and the PACIFIC trial (77.5 vs
75.3%) (Figure 5).

Discussion
In this retrospective follow-up study, we assessed the real-world effectiveness of durvalumab after cCRT or sCRT
in patients with stage III NSCLC. Our findings illustrate administering durvalumab after CRT improves both PFS
and OS compared with historical controls treated CRT alone, although statistical significance is lacking. Moreover,
the mPFS for durvalumab treatment reported in our study (27.1 months) was significantly longer than the mPFS
in the PACIFIC trial (16.8 months), while the OS results did not differ. The difference in mPFS could be the result
of differences in follow-up methods between the real-world and clinical trial.

For patients treated with cCRT in our cohort, durvalumab improved the PFS (HR 0.74) and the OS (HR 0.71).
Our HRs were in line with the HRs reported by Sanker et al. and Pichert et al. [25,26]. According to the large study
of Sanker et al. (n = 1995), durvalumab after cCRT improved the PFS (HR: 0.62, 95% CI: 0.55–0.70) and OS
(HR: 0.57, 95% CI: 0.50–0.66) compared with cCRT alone. According to the cancer registry study of Pichert
et al., durvalumab after CRT improved the OS compared to CRT alone (HR: 0.71, 95% CI: 0.67–0.82). However,
this result was not stratified for cCRT or sCRT and PFS was not assessed.

For patient treated with sCRT in our study, durvalumab improved both the PFS (HR 0.71) and OS (HR 0.31),
although few patients (n = 21) were treated with durvalumab. To our knowledge, no studies have evaluated the
relative effectiveness of durvalumab after sCRT. Nevertheless, in a large single arm study (PACIFIC-R), patients
treated with durvalumab after sCRT had shorter PFS than patients treated with durvalumab after cCRT (19.3 vs
23.7 months). Also the phase II PACIFIC 6 trial reported a short mPFS of 10.9 months [36]. However, in the study
of Vranker et al., the PFS of durvalumab was not influenced by the type of CRT (sequential or concurrent) in
the univariable analysis [27]. Of note, sCRT is proposed for elderly and/or less fit patients with clinically relevant
comorbidities, which might explain the inferior PFS outcomes of patients treated with sCRT versus patients treated
with cCRT [5,37].

We also compared the PFS of cCRT patients treated with durvalumab in our cohort with the PFS of cCRT
patients treated with durvalumab in the trial. We observed a significant HR of 0.64 (95% CI: 0.46–0.91) in favor
of durvalumab in the real-world. This additional PFS benefit in the real-world population does not extend to OS
outcomes because the OS benefit in our cohort was comparable to the OS reported in the PACIFIC trial. Our
observation is in line with the results of the PACIFIC-R study, which showed a longer PFS (21.7 months) [10] than
in the PACIFIC trial (16.8 months) [3]. Bruni et al. also found superior PFS outcomes (23.0 months) in real-world
patients receiving durvalumab [22]. The OS observed in both studies did not reach the median and therefore could
not be compared with the registration trial.

These findings give rise to the question whether the PFS observed in the real world is overestimated, especially
in the context of a comparable OS. This observation may be explained by differences in establishing progressive
disease. First, in the real-world, the frequency of radiological imaging is lower and less consistent than the strictly
timed imaging scheme (every 8 weeks) used in the PACIFIC trial, which caused delayed or even missed progression
events near the end of follow-up [38,39]. Second, the radiological evaluation of treatment response in the context of
CRT is complex because it is difficult to distinguish true progression from radiation fibrosis [40]. In clinical practice,
physicians may be extra careful to declare that patients have progressive disease and to prematurely discontinue
immunotherapy. Third, contrary to the original RECIST criteria, the iRECIST criteria require confirmation of
progressive disease within 4–8 weeks after the initial signs of progression of new disease [41–44]. So, the use of the
iRECIST in the real world could delay the detection of progression events and probably fewer true progression
events may occur [42]. These effects might be observed in the decline around two months in PFS KM curves of the
PACIFC trial (Figure 4), whereas the first drop in the PFS curve of our cohort is later and smaller than the first
drop in the PFS curve of the PACIFIC. Our observation of prolonged PFS but similar OS in the real-world versus
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the trial appears unique to durvalumab post-CRT treatment, since we did not find comparable results for other
immunotherapy treatments in the context of NSCLC.

The real world effectiveness of durvalumab appears to be a complex area of research for several reasons. In addition
to the aforementioned challenge of defining progressive disease in the setting of CRT and immunotherapy, several
studies [11,16,22,29] used the end of CRT rather than the start of durvalumab as the index date for the calculation
of PFS which leads to an overestimated PFS. Also, the duration of sCRT is longer than cCRT, which may have
affected the outcome measures of durvalumab in studies that did not include historical controls. Finally, including
a historical cohort requires the imputation of an index date and exclusion of patients that progressed before that
date. The strengths of our study are that we used a valid index date and minimized the risk for immortal time
bias [45]. We also included historical controls to investigate the relative effectiveness of durvalumab and we are the
first to include a sCRT cohort. Our study also has some limitations. First, our study lacks power to properly evaluate
the effect of durvalumab in a cohort of sCRT pretreated patients. Second, the follow-up time for patients treated
with durvalumab was relatively short which explains why the median OS was not reached. Another limitation is
that we do not have information on the follow-up methods for disease progression to confirm our explanation for
the differences seen in PFS between the real-world and the PACIFIC trial. Lastly, at baseline, the tumor PDL1
expression was not available in the majority of patients (n = 244, 64%).

Conclusion
In both the sCRT and cCRT cohort, we observed that durvalumab following CRT improves the survival outcomes
compared with CRT alone. The observed PFS of durvalumab after cCRT in our cohort is significantly longer than
the PFS reported in the PACIFIC trial which could be the result of differences in follow-up methods between the
real-world and clinical trial.

Summary points

• The PACIFIC trial demonstrated survival benefit of durvalumab post concurrent chemoradiotherapy (CRT) in
patients with stage III NSCLC. However, clinical trial results may not be generalizable to daily clinical practice.
Therefore, real-world studies are needed to address this knowledge gap.

• The real-world effectiveness of durvalumab appears to be a complex area of research because the type of CRT
(concurrent or sequential) could affect the outcomes. In addition, the pretreatment with CRT may introduce
immortal time bias, as patients with progressive disease before the start of durvalumab were excluded.

• This Dutch multicenter, retrospective, cohort study investigated the real-world effectiveness of patients treated
with durvalumab post concurrent CRT (cCRT) or sequential CRT (sCRT) versus historical controls treated with
concurrent CRT (cCRT) or sequential CRT (sCRT) alone. These results were compared with the results of the
PACIFIC trial.

• Patients diagnosed with stage III NSCLC and who received first line CRT were included. The population was
divided into four cohorts; cCRT with durvalumab (n = 106), cCRT without durvalumab (n = 161), sCRT with
durvalumab (n = 21) and sCRT without durvalumab (n = 95).

• Both cCRT and sCRT patients treated with durvalumab had better PFS (cCRT: aHR: 0.69, 95% CI: 0.49–0.99 and
sCRT cohort: aHR: 0.71, 95% CI: 0.37–1.40) and OS (cCRT: aHR: 0.71, 95% CI: 0.44–1.13 and sCRT cohort: aHR: 0.32,
95% CI: 0.09–1.03) than the historical controls, although not all results were significant.

• The median progression-free survival (mPFS) for durvalumab treatment observed in our study was significantly
longer than the mPFS observed in the PACIFIC trial (27.1 vs 16.8 months), while the OS results were not different.

• We hypothesized that this discrepancy in mPFS is due to differences in the methods and frequency of PFS
assessment during follow-up in the real-world and in the trial.

• The strengths of our study are that we included historical controls to investigate the relative effectiveness of
durvalumab post cCRT and post sCRT. We also minimized the risk for immortal time bias.

Supplementary data

To view the supplementary data that accompany this paper please visit the journal website at: www.futuremedicine.com/doi/
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11. Taugner J, Käsmann L, Eze C et al. Durvalumab after Chemoradiotherapy for PD-L1 Expressing Inoperable Stage III NSCLC Leads to
Significant Improvement of Local-Regional Control and Overall Survival in the Real-World Setting. Cancers (Basel) 13(7), 1613 (2021).

12. Shaverdian N, Thor M, Shepherd AF et al. Radiation pneumonitis in lung cancer patients treated with chemoradiation plus durvalumab.
Cancer Med. 9(13), 4622–4631 (2020).

13. Jegannathen A. Real-world data of using durvalumab in stage III non-small-cell lung cancer (NSCLC): West Midlands experience. Lung
Cancer 139(2020), S51 (2020).

14. Jain P, Murray P, Clarke K et al. Early experience of maintenance durvalumab post chemoradiation (CRT) in stage III non-small-cell
lung cancer (NSCLC) across West Yorkshire network: from Expanded Access Programme (EAP) to routine clinical use. Lung Cancer
139(2020), S46 (2020).

15. Faehling M, Schumann C, Christopoulos P et al. Durvalumab after definitive chemoradiotherapy in locally advanced unresectable
non-small-cell lung cancer (NSCLC): real-world data on survival and safety from the German expanded-access program (EAP). Lung
Cancer 150, 114–122 (2020).

16. Desilets A, Blanc-Durand F, Lau S et al. Durvalumab therapy following chemoradiation compared with a historical cohort treated with
chemoradiation alone in patients with stage III non-small-cell lung cancer: a real-world multicentre study. Eur. J. Cancer 142, 83–91
(2021).

17. Chu C, Chiu T, Wang C et al. Consolidation treatment of durvalumab after chemoradiation in real-world patients with stage. Thorac.
Cancer 11(6), 1541–1549 (2020).

18. Tsukita Y, Yamamoto T, Mayahara H et al. Intensity-modulated radiation therapy with concurrent chemotherapy followed by
durvalumab for stage III non-small-cell lung cancer: a multi-center retrospective study. Radiother. Oncol. 160(2021), 266–272 (2021).

19. LeClair JN, Merl MY, Cohenuram M, Luon D. Real-World Incidence of Pneumonitis in Patients Receiving Durvalumab. Clin. Lung
Cancer 23(1), 34–42 (2022).

20. Miura Y, Mouri A, Kaira K et al. Chemoradiotherapy followed by durvalumab in patients with unresectable advanced non-small. Thorac.
Cancer 11(5), 1280–1287 (2020).

21. Offin M, Shaverdian N, Rimner A et al. Clinical outcomes, local-regional control and the role for metastasis-directed therapies in stage
III non-small-cell lung cancers treated with chemoradiation and durvalumab. Radiother. Oncol. 149, 205–211 (2020).

22. Bruni A, Scotti V, Borghetti P et al. A Real-World, Multicenter, Observational Retrospective Study of Durvalumab After Concomitant
or Sequential Chemoradiation for Unresectable Stage III non-small-cell Lung Cancer. Front. Oncol. 11, 3854 (2021).

23. Huang Y, Zhao JJ, Soon YY et al. Real-world experience of consolidation durvalumab after concurrent chemoradiotherapy in stage III
non-small-cell lung cancer. Thorac. Cancer 13(11), 3152–3161 (2022).

24. Ohri N, Halmos B, Bodner WR et al. Who Benefits the Most From Adjuvant Durvalumab After Chemoradiotherapy for non-small-cell
Lung Cancer? An Exploratory Analysis. Pract. Radiat. Oncol. 11(2), e172–e179 (2021).

25. Sankar K, Bryant AK, Strohbehn GW et al. Real World Outcomes versus Clinical Trial Results of Durvalumab Maintenance in Veterans
with Stage III non-small-cell Lung Cancer. Cancers (Basel) 14(3), 614 (2022).

• This observational study was the only study that quantified (expressed as effectiveness-efficacy) the difference in survival
outcomes between the real-world and the PACIFIC trial.

26. Pichert MD, Canavan ME, Maduka RC et al. Immunotherapy After Chemotherapy and Radiation for Clinical Stage III Lung Cancer.
JAMA Netw. Open 5(8), 1–13 (2022).

• Large registry study demonstrating an overall survival (hazard ratio = 0.74, 95% CI: 0.67–0.92) benefit of immunotherapy after
chemoradiotherapy (n = 1297).

27. Vrankar M, Stanic K, Jelercic S, Ciric E, Vodusek AL, But-Hadzic J. Clinical outcomes in stage III non-small-cell lung cancer patients
treated with durvalumab after sequential or concurrent platinum-based chemoradiotherapy – Single institute experience. Radiol. Oncol.
55(4), 482–490 (2021).

28. Wang CC, Chiu LC, Ju JS et al. Durvalumab as consolidation therapy in post-concurrent chemoradiation (Ccrt) in unresectable stage iii
non-small-cell lung cancer patients: a multicenter observational study. Vaccines 9(10), 1122 (2021).

29. Jung HA, Noh JM, Sun JM et al. Real world data of durvalumab consolidation after chemoradiotherapy in stage III non-small-cell lung
cancer. Lung Cancer 146, 23–29 (2020).

30. Park C-K, Jeon N, Park H-K et al. A propensity-matched retrospective comparative study with historical control to determine the
real-world effectiveness of durvalumab after concurrent chemoradiotherapy in unresectable stage III non-small-cell lung cancer. Cancers
15(5), 1606 (2023).

31. Wang Y, Zhang T, Huang Y et al. Real-world Safety and Efficacy of Consolidation Durvalumab after Chemoradiotherapy for Stage III
Non-small-cell Lung Cancer: A Systematic Review and Meta-analysis. Int. J. Radiat. Oncol. Biol. Phys. 112(5), 1154–1164 (2022).

• Meta-analysis of real-world studies reported marginally better overall survival rates than reported in the PACIFIC trial
(12-months overall survival rate: 90 versus 83.3%).

32. Harris PA, Taylor R, Thielke R, Payne J, Gonzalez N, Conde JG. Research electronic data capture (REDCap)-A metadata-driven
methodology and workflow process for providing translational research informatics support. J. Biomed. Inform. 42(2), 377–381 (2009).

850 Immunotherapy (2023) 15(11) future science group



Durvalumab after chemoradiotherapy in patients with stage III NSCLC Research Article

33. Suissa S. Immortal time bias in pharmacoepidmiology. Am. J. Epidemiol. 167(4), 492–499 (2008).

34. Antonia SJ, Villegas A, Daniel D et al. Overall Survival with Durvalumab after Chemoradiotherapy in Stage III NSCLC. N. Engl. J.
Med. 379(24), 2342–2350 (2018).

35. Guyot P, Ades AE, Ouwens MJNM, Welton NJ. Enhanced secondary analysis of survival data: reconstructing the data from published
Kaplan-Meier survival curves. BMC Med. Res. Methodol. 12, 9 (2012).

36. Garassino MC, Mazieres J, Reck M et al. Durvalumab after sequential chemoradiotherapy in stage III, unresectable NSCLC: The phase
2 PACIFIC-6 trial. J. Thorac. Oncol. 17(12), 1415–1427 (2022).

• This phase II provides evidence of the progression-free survival of patients treated with durvalumab post sequential
chemoradiotherapy.

37. Belderbos J, Uitterhoeve L, Van Zandwijk N et al. Randomised trial of sequential versus concurrent chemoradiotherapy in patients with
inoperable non-small-cell lung cancer. Eur. J. Cancer 43(1), 114–121 (2007).

38. Panageas KS, Ben-Porat L, Dickler MN, Chapman PB, Schrag D. When you look matters: the effect of assessment schedule on
progression-free survival. J. Natl Cancer Inst. 99(6), 428–432 (2007).

39. Adamson BJS, Ma X, Griffith SD, Sweeney EM, Sarkar S, Bourla AB. Differential frequency in imaging-based outcome measurement:
bias in real-world oncology comparative-effectiveness studies. Pharmacoepidemiol. Drug Saf. 31(1), 46–54 (2022).

40. Shukla NA, Hanna NH. Practical challenges in patients with stage III NSCLC receiving checkpoint inhibitors after chemoradiation.
Lung Cancer Manag. 9(1), 10–13 (2020).

41. Luis Ramon-Patino J, Schmid S, Lau S et al. Open access iRECIST and atypical patterns of response to immuno-oncology drugs. J.
Immunother. Cancer 10, 4849 (2022).

42. Park HJ, Kim GH, Kim KW et al. Comparison of RECIST 1.1 and irecist in patients treated with immune checkpoint inhibitors: a
systematic review and meta-analysis. Cancers (Basel) 13(1), 1–14 (2021).

43. Seymour L, Bogaerts J, Perrone A et al. iRECIST: guidelines for response criteria for use in trials testing immunotherapeutics. Lancet
Oncol. 18(3), 143–152 (2017).

44. Persigehl T, Lennartz S, Schwartz L. iRECIST: how to do it. Cancer Imaging 20(1), 2 (2020).

45. Strom BL, Kimmel SE, Hennessy S. Textbook of pharmacoepidemiology (3rd Edition). John Wiley & Sons, NJ, USA (2022)

future science group www.futuremedicine.com 851





<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (Coated FOGRA39 \050ISO 12647-2:2004\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 400
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 400
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /ENU ([Based on 'PPG Indesign CS4_5_5.5'] [Based on 'PPG Indesign CS3 PDF Export'] Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks true
      /AddPageInfo false
      /AddRegMarks true
      /BleedOffset [
        8.503940
        8.503940
        8.503940
        8.503940
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions false
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 600
        /LineArtTextResolution 2400
        /PresetName (Pureprint flattener)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MarksOffset 8.835590
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice




