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Abstract

Background and purpose—Concurrent chemoradiation (cCRT) and durvalumab is standard 

therapy for patients with unresectable stage III non-small-cell lung cancers (NSCLC). Data is 

limited on outcomes with this regimen outside of clinical trials. Local-regional control rates 

remain undefined.

Materials and methods—We reviewed patients with stage III unresectable NSCLCs treated 

between November 2017 and February 2019 with cCRT and ≥1 dose of durvalumab. We examined 

12-month progression-free-survival (PFS), overall-survival (OS), toxicities, and the incidence and 

pattern of local-regional and metastatic failures.

Results—Sixty-two patients (median follow-up 12 months) with median age of 66 years of 

which 73% had stage IIIB (n=33) or IIIC (n=12) disease started durvalumab a median of 1.5 

months from the end of cCRT and were treated with a median of 8 months of durvalumab. 

Common reasons for stopping durvalumab included disease progression (32%, 20/62) and toxicity 

(24%, 15/62). The estimated 12-month PFS and OS were 65% (95% CI: 51–79%) and 85% (95% 

CI: 75 – 95%), respectively. The cumulative 12-month incidence of local-regional and distant 

failures were 18% (95% CI: 5.9 – 30%) and 30% (95% CI: 16.3 – 44.5%), respectively. Among 
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patients with distant metastatic disease (n=17), 47% had oligometastatic disease. High tumor 

mutation burden (≥ 8.8 mt/Mb) or PD-L1 (≥ 1% or PD-L1 ≥ 50%) did not predict improved PFS.

Conclusions—Outcomes with cCRT and durvalumab in practice align with the PACIFIC trial. A 

substantial minority of patients are candidates for metastasis-directed therapies at progression. 

Local regional outcomes appear improved to historical data of cCRT alone.
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Introduction:

Concurrent chemoradiation (cCRT) followed by durvalumab in patients with stage III 

unresectable non-small cell lung cancers (NSCLCs) significantly improves survival 

outcomes and is now a standard of care 1, 2. In the PACIFIC trial, adding durvalumab 

resulted in an 11% absolute 2-year overall survival (OS) benefit and more than tripled the 

median progression-free survival (PFS; 17 vs 6 months) compared to chemoradiation alone 
1. These improved outcomes were noted with a similar safety profile and without a detriment 

to quality of life measures as compared to cCRT alone 1, 34. However, outside of this trial, 

there is little known on the outcomes of patients treated per the PACIFIC regimen. 

Furthermore, local-regional control outcomes among patients treated on the PACIFIC 

protocol are poorly understood and complicated by the limited details on the radiation 

treatment among patients in the PACIFIC trial.

Local-regional control (LRC) is independently associated with long-term survival and 

remains a challenge in patients with stage III NSCLCs treated with chemoradiation5. Data 

prior to the PACIFIC trial have found nearly a third of patients to have local-regional relapse 

within one year and therefore radiation dose-escalation strategies have been explored to 

improve outcomes 5–8. However, the impact of adding durvalumab after chemoradiation on 

LRC remains undefined to date. Additionally, phase II data suggest a role for metastasis-

directed therapies in oligometastatic NSCLCs to improve disease outcomes 9, 10, however 

the proportion of patients with progression on durvalumab eligible for metastasis-directed 

therapies is unknown. To examine this, we reviewed our institutional experience with 

patients with stage III NSCLCs treated with cCRT and durvalumab to report the largest 

series assessing real-world clinical outcomes and failure patterns and to determine LRC and 

the potential role of metastasis-directed therapies in patients treated with the PACIFIC 

regimen.

Materials and Methods:

Patients and Treatment:

We analyzed patients with American Joint Committee on Cancer (AJCC) 8th edition stage 

III NSCLCs treated at our institution between November 2017 and February 2019 who 

received curative intent cCRT, at least one dose of durvalumab, and a minimum of 6 months 

follow-up11. Before treatment, patients underwent a physical examination, computed 
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tomography (CT) scan of the chest, abdomen and pelvis and/or whole-body fluorine-18 

fluorodeoxyglucose positron emission tomography (PET), and magnetic resonance imaging 

(MRI) of the head. The radiation prescription dose ranged from 54Gy to 66Gy and was 

delivered in 2 Gy fractions using intensity-modulated radiation therapy per institutional 

standards. Patients had a PET scan available for target delineation. Treatment planning 

included a 4-dimensional CT simulation, wherein the gross tumor volume was contoured on 

the free-breathing CT scan using guidance from the diagnostic PET. No elective nodal 

irradiation was used. An internal target volume margin was added based off respiratory 

motion, to which a 5–7 mm clinical target volume expansion was added to encompass 

microscopic disease, and a 5 mm planning target volume expansion was added to account 

for day-to-day setup uncertainty. Patients were treated with platinum-based chemotherapy 

concurrent with radiation. Patients without disease progression or persistent chemoradiation 

toxicity after the completion of chemoradiation, received durvalumab (10mg/kg) every two 

weeks for up to 12 months (26 doses). Imaging with chest CT was performed every 3 

months, or more frequently as clinically indicated. Follow-up brain imaging among 

asymptomatic patients was not performed. All patients suspected of disease progression 

underwent PET/CT imaging and repeat MRI brain, and whenever feasible, biopsy.

Analysis:

We collected age, sex, stage, smoking history, histology, Eastern Cooperative Oncology 

Group (ECOG) performance status, programmed death-ligand 1 (PD-L1) expression, EGFR, 

KRAS, STK11, and KEAP1 mutational status, tumor mutational burden (TMB), time to 

durvalumab start from end of radiotherapy, and chemotherapy drugs received. We assessed 

for association with progression-free survival (PFS) using Cox proportional hazards 

modeling. Baseline characteristics were associated with PFS using univariate Cox 

proportional hazards modelling. PD-L1 was evaluated as a categorical variable, with PD-L1 

positivity defined as ≥1% expression. PD-L1 immunohistochemistry was evaluated using the 

E1L3N antibody (Cell Signaling Technology, Danvers, MA), which has been validated 

against a 22C3 kit performed in a commercial laboratory with comparable results 12. 

Patients with available material and consent underwent targeted next generation sequencing 

(NGS) with our institutional platform, MSK-IMPACT™ (Integrated Mutation Profiling of 

Actionable Cancer Targets) 13, 14. TMB was calculated as the total number of somatic 

nonsynonymous mutations normalized to the total number of megabases sequenced and was 

reported as mutations/megabase (mt/Mb). TMB was evaluated as a categorical variable 

based on the median TMB of the entire cohort.

PFS was defined as time from durvalumab initiation to any disease-progression or death. 

Overall survival was defined as the time from durvalumab initiation to death from any cause. 

Kaplan-Meier analysis was used to determine 12-month survival outcomes and 95% 

confidence intervals (95% CI). Pneumonitis and toxicities leading to the discontinuation of 

durvalumab were graded using Common Terminology Criteria for Adverse Events (CTCAE) 

version 5.0. The clinical course and chest CT imaging of patients with pneumonitis were 

also assessed. A time-dependent univariate Cox proportional hazards regression model was 

analyzed to determine if patients who discontinued durvalumab due to toxicity had inferior 

PFS. Radiation treatment plans and dose distributions were reviewed in all patients with 
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thoracic progression to categorize local-regional failure. Local-regional failure was classified 

as “in-field” if disease progression occurred within the 90% isodose volume, “marginal” if 

within or adjacent to ≥50% isodose volume, and “out-of-field” if it occurred as regional 

nodal failure outside of the ≥50% isodose volume. Distant failure was defined as metastatic 

disease progression per AJCC 8th edition staging. Local-regional failure and distant failure 

incidence rates were defined from the time of durvalumab start to disease progression. An 

additional measure of local-regional failure was defined from the start of cCRT to disease 

progression to allow for comparison with historical data prior to the PACIFIC trial. Patients 

were considered potential candidates for comprehensive ablative therapy at relapse if they 

had oligometastatic disease based solely on imaging criteria including: no progression of the 

primary tumor or nodal disease treated with radiation, no pleural effusion, and ≤5 discrete 

sites of disease 10. This study approved by the institutional review board and performed in 

accordance with the United States Common Rule. All statistical computations were 

performed using SAS Software Version 9.4 (The SAS Institute, Cary, NC).

Results:

We identified 83 consecutive patients with stage III NSCLCs treated with definitive-intent 

cCRT. Sixty-two (75%) of these patients then received durvalumab and were included in this 

analysis. The remaining 21 individuals did not receive durvalumab, most typically due to 

rapid distant disease-progression (n=9) or persistent cCRT toxicity (n=10) 15. The median 

follow-up from the start of durvalumab was 12 months (range: 6 – 20 months). Median 

patient age was 66 years, 58% (n=36) were male, 97% (n=60) were ever smokers, 73% 

(n=45) had stage IIIB or IIIC disease, 53% (n=33) were ECOG 0 and 58% (n=36) had 

tumors with adenocarcinoma histology (Table 1). PD-L1 was available in 81% (n=50) and 

TMB in 69% (n=43) (Table 1).

Patients (n=62) were treated to a median of 60Gy and received concurrent platinum plus 

pemetrexed (52%, n=62), paclitaxel (37%, n= 23), or etoposide (11%, n=7). In total, 68%% 

(n=42) received carboplatin and 32% (n=20) received cisplatin. Patients started their first 

cycle of durvalumab a median of 1.5 months from the end of radiation (range 0.3 – 7.7 

months). Patients were treated with median of 18 of a planned 24 doses (IQR: 4 –24) of 

durvalumab over a median of 8 months (IQR: 2.2 – 12 months) and 35% (n=22) of patients 

completed 12 months of therapy.

Among evaluable patients, 24% (n=15) discontinued durvalumab due to treatment-related 

adverse events a median of 1.4 months after their first infusion (IQR: 0.5 – 4.4 months). 

Patients who discontinued durvalumab due to adverse events were treated with a median of 3 

cycles of durvalumab (range: 1–17 cycles). The most common toxicity leading to 

discontinuation was pneumonitis with 11 cases of grade 2 and one grade 3. Other toxicities 

leading to durvalumab discontinuation included myositis (n=1), neuropathy (n=1), and 

arthralgias/rash (n=1). There were no grade 4 or 5 toxicities.

Among the 12 patients who discontinued durvalumab due to pneumonitis, symptom onset 

was a median of 1.5 months after the first durvalumab infusion (range: 0.5 – 7.8 months), 

and 3.2 months from the end of cCRT (range: 2.3 – 8.8 months). Chest CT findings in 10 
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patients included ground-glass opacities and consolidations mostly limited to the radiation 

field, whereas 2 patients had more diffuse CT imaging findings. All 12 patients with 

pneumonitis symptoms were treated with high-dose corticosteroids with an improvement in 

symptoms.

The 12-month PFS was 65% (95% CI: 51 – 79%) and the 12-month OS was 85% (95% CI: 

75 – 94.8%) (Figure 1A and B). The 12-month incidence of local-regional and distant failure 

defined from the start of durvalumab initiation were 18% (95% CI: 5.9 – 30%) and 30% 

(95% CI: 16.3 – 44.5%), respectively (Figure 1C, Figure 1D). Age, ECOG performance 

status, stage, time to durvalumab start from end of cCRT, and receipt of either pemetrexed, 

paclitaxel or etoposide did not predict for poor PFS on univariate analysis. Molecular 

characteristics includingTMB ≥ 8.8 mt/Mb, PD-L1 ≥ 1% or PD-L1 ≥ 50% did not predict 

poorer PFS (Table 2). Patients who discontinued durvalumab due to toxicity did not have 

inferior PFS (hazards ratio: 1.4, 95% CI: 0.45 – 4.10, p=0.59)

The incidence of local-regional failure at 12-months defined from the start of cCRT was 

14% (95% CI: 4.7 – 22.3%). Among the 10 patients with local-regional failure, five patients 

had in-field failures, four patients had marginal failures and one patient had out-of-field 

failure. Representative disease failure patterns with comparison to radiation volumes are 

shown in Figure 2. Among the patients with in-field failures (n=5), three had progression of 

their primary tumor, and the two remaining patients had progression of nodal disease within 

the 100% isodose volume. Among patients with local-regional failures (n=10), 9 also had 

distant metastatic disease progression at the time of local-regional failure (Table 3).

In total, 27% (17/62) of patients had distant metastatic disease as their first disease 

progression event; 7 (41%) of these patients had metastases limited only to the thorax 

(pleural nodules [n=1], malignant pleural effusion [n=4], and contralateral lung disease 

[n=4]). Most patients with metastatic progression also had a concurrent intrathoracic 

recurrence (88%, n=15) at first progression. Eight patients (47%) with metastatic disease 

would have been potential candidates for comprehensive ablative therapy based on imaging 

analysis (Table 3).

Discussion:

We report the largest series of patients with stage III unresectable NSCLC treated with cCRT 

and durvalumab outside of the PACIFIC trial. Our data suggest the improvement in survival 

noted in the PACIFIC trial held true with comparable 12-month outcomes. We also provide 

the first assessment of LRC in patients treated with chemoradiation and durvalumab that 

suggests a notable impact of durvalumab on improving LRC compared to historical data of 

cCRT alone. Additionally, we found that nearly half of the patients with recurrence may be 

candidates for metastasis-directed therapy at first progression.

The 12-month PFS and OS estimates in our cohort (65% and 85%, respectively) compared 

favorably to that seen in PACIFIC (56% and 83%, respectively) 1. These outcomes are 

improved when compared to historical data from our institution in patients with stage III 

NSCLCs treated with definitive chemoradiation alone 16. Patient age, sex, ECOG 
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performance status, stage, time to initiation of durvalumab, or PD-L1 expression level were 

not associated with PFS in our series. The tolerance of durvalumab in our patients appears 

mostly consistent with the PACIFIC trial data; however, more patients in discontinued 

durvalumab due to toxicity. We did not find high-grade ≥ 4 CTCAE toxicities in patients, 

consistent with the <5% grade 5 toxicity rate reported in the PACIFIC trial. Similar to the 

PACIFIC trial, the most common cause for treatment-related discontinuation of durvalumab 

was pneumonitis. More patients in this report (24%) discontinued durvalumab due to 

treatment-related toxicity than in the PACIFIC trial (15%). However, more patients in their 

report were of older age and therefore potentially frailer compared to the rigorously screened 

PACIFIC cohort. Most patients were also stage IIIB and IIIC, which often require larger 

radiation volumes and therefore could have impacted our incidence of pneumonitis. 

However, we did not find patients who discontinued durvalumab due to treatment-related 

toxicity to have inferior PFS, potentially suggesting a benefit of durvalumab therapy even 

with early discontinuation.

Half of patients treated with cCRT without durvalumab have local-regional relapse within 2 

years 17. Local-regional control is a critical outcome, independently associated with overall 

survival in stage III NSCLCs 5. Given that adding durvalumab improved the objective 

response rate of intrathoracic disease in the PACIFIC trial, a benefit to LRC would be 

anticipated 18. Prior data have found 12-month local-regional progression to be between 24 

– 37% among patients treated with cCRT alone 5, 19, 20. Therefore, the 14% local-regional 

progression rate at 12-months seen in our patients suggests that adding durvalumab 

markedly improves LRC. Interestingly, the LRC outcomes we found in this report compare 

favorably to the 12-month results seen in recent phase II radiation dose-escalation trials 

using advanced radiation planning or high-dose proton beam radiotherapy 6, 7. Local-

regional failure at 12 months has been estimated to be nearly 20% using either mid-

treatment PET/CT to target dose-escalation up to 86Gy or with high-dose (74Gy) proton 

beam therapy 6, 7. Therefore, given the LRC achieved with 60Gy cCRT and durvalumab, the 

role of radiation dose-escalation in the era of the PACIFIC regimen requires further 

investigation.

A recent analysis of the PACIFIC trial found most patients with progression had limited sites 

of extrathoracic disease, suggesting a potential role for ablative, oligometastases-directed 

therapies 21. Phase II data in patients with non-disseminated NSCLCs with primary tumor 

control have found metastasis-directed therapies to significantly improve disease outcomes 
10. Data on the use of stereotactic-body radiation therapy (SBRT) among patients with 

advanced NSCLCs with progression on pembrolizumab found a subset of patients have 

prolonged disease control after metastasis-directed SBRT 22. Based on imaging criteria 

alone, we found that 47% of patients with metastatic disease progression would have been 

candidates for metastasis-directed ablative therapies, supporting future evaluations of such 

ablative strategies in patients with progression on the PACIFIC regimen. However, the most 

common relapse pattern was disseminated disease, again highlighting the need for better 

systemic therapies 23–25.

This series was collected at a single tertiary cancer center. The results presented here, 

however, are consistent with the PACIFIC trial despite the fact our cohort is older and has a 
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more advanced stage population than the PACIFIC trial population. PD-L1, TNB and NGS 

results were not associated with outcomes, however, these results were not available for all 

patients. Additionally, further studies are warranted assessing clinical outcomes among 

patients that receive comprehensive ablative therapies at first progression to better determine 

the value of this approach. Furthermore, although this is the largest series of patients with 

stage III unresectable NSCLC treated with cCRT and durvalumab outside of the PACIFIC 

trial, and the first analysis to define LRC in patients treated with consolidative durvalumab, 

our patient numbers are still somewhat limited, and further analysis is encouraged.

In conclusion, this assessment of durvalumab after cCRT in stage III NSCLC found disease 

outcomes consistent with data from the PACIFIC trial, found the regimen led to favorable 

local-regional control and in addition quantified the potential role of metastasis-directed 

therapies in patients with recurrent disease. Further studies are needed to better identify 

predictors of response to the PACIFIC regimen and elucidate strategies to combine and 

intensify therapies to improve outcomes for patients with unresectable stage III NSCLCs.
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Highlights

• Disease control and toxicity outcomes with concurrent chemoradiation 

(cCRT) and durvalumab in clinical practice appear consistent with the 

outcomes described in the PACIFIC trial.

• Patients treated with cCRT and durvalumab appear to have improved local-

regional control compared to historical data of patients treated with cCRT 

alone.

• Nearly half of patients appear to have oligometastatic disease at first 

progression and may be candidates for metastasis-directed therapies.
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Figure 1. 
Outcomes and failures in patients treated with concurrent chemoradiation and durvalumab. 

(A) Progression-free survival and overall survival, and (B) incidence of local-regional and 

distant failure as calculated from durvalumab initiation. The 12-month PFS was 65% (95% 

CI: 51–79%) and the 12-month OS was 85% (95% CI: 75–95%). In blue, the respective 12-

month PFS and OS estimates and 95% CI of patients treated in the PACIFIC study is shown 

(1). The numbers of patients at risk are noted above the x-axis in the survival curves. 

Shading represents that 95% confidence intervals.
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Figure 2. 
Representative local-regional disease failure patterns: A) in-field progression of primary 

tumor within 90% dose volume B) marginal progression of supraclavicular adenopathy 

adjacent to 50% dose volume C) out-of-field progression of subaortic adenopathy outside 

50% dose volume. The 50% radiation dose volume (blue) and 90% dose volume (red) are 

shown.
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Table 1:

Baseline Characteristics

Patients (n=62)*

Sex

Female 42% (n=26)

Male 58% (n=36)

Age (years)

Median (Range) 66 (49–86)

Performance Status

ECOG 0 53% (n=33)

ECOG 1 47% (n=29)

Smoking History

Yes 97% (n=60)

Histology

Adenocarcinoma 58% (n=36)

Squamous Cell 31% (n=19)

 Other 11% (n=7)

AJCC 8th Edition Stage

IIIA 27% (n=17)

IIIB 53% (n=33)

 IIIC 19% (n=12)

T-Stage

T1/T0 26% (n=16)

T2 23% (n=14)

 T3 26% (n=16)

T4 26% (n=16)

N-Stage

N0 2% (n=1)

N1 5% (n=3)

 N2 47% (n=29)

N3 47% (n=29)

EGFR mutational status

Negative 81% (n=50)

Positive 2% (n=1)

 Unavailable 18% (n=11)

PD-L1 Expression (n=50)

< 1% 34% (n=17)
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Patients (n=62)*

≥ 1%–49 30% (n=15)

≥ 50% 36% (n=18)

KRAS mutational status (n=43)

Negative 58% (n=25)

Positive 42% (n=18)

STK11 mutational status (n=43)

Negative 81% (n=35)

Positive 19% (n=8)

KEAP mutational status (n=43)

Negative 77% (n=33)

Positive 23% (n=10)

*
Patient characteristics are from time of initiation of radiation therapy

Note: due to rounding, not all percentages sum to exactly 100%

Abbreviations: ECOG, Eastern Cooperative Oncology Group; PD-L1, programmed death-ligand 1
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Table 2:

Univariate Analysis of Predictors for Progression-Free Survival

Variable HR (95% CI) p-value

Age 1.01 (0.96–1.06) 0.70

Sex 0.76

Male Ref.

Female 0.87 (0.36–2.13)

ECOG performance status 0.62

0 Ref.

1 1.25 (0.52–3.01)

Stage 0.30

IIIB Ref.

IIIA 0.38 (0.11–1.35)

IIIC 1.02 (0.36–2.92)

N-Stage 0.80

N0-N2 Ref.

N3 1.12 (0.46–2.69)

T-Stage 0.33

T0-T2 Ref.

T3-T4 1.55 (0.63–3.81)

Programmed death-ligand 1 (PD-L1) expression 0.38

< 1% Ref.

≥ 1% 0.64 (0.24–1.72)

TMB (mt/Mb) 0.34

< 8.8 Ref.

≥ 8.8 1.69 (0.58–4.90)

Time to Durvalumab 0.68 (0.40–1.17) 0.17

Grade ≥ 2 Pneumonitis 0.84

No Ref.

Yes 0.89 (0.30–2.67)
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Table 3:

Disease Progression Patterns and Candidacy for Metastasis-Directed Ablative Therapy

Patient Brain Thorax Abdominal Osseous Local-Regional Failure? Distant Metastasis? Ablative Candidate*

1 N Y N N Marginal N Y

2 Y Y N Y In-Field Y N

3 N Y N N Marginal Y Y

4 N Y N N Out-of-Field Y N

5 N Y N N Marginal Y Y

6 N Y Y N In-Field Y N

7 N Y N Y In-Field Y N

8 N Y N N In-Field Y N

9 Y Y Y N In-Field Y N

10 N Y N N Marginal Y Y

11 Y N N N N Y Y

12 N Y N N N Y Y

13 N N Y N N Y Y

14 N Y Y N N Y N

15 N Y Y N N Y Y

16 Y N N N N Y Y

17 N Y N N N Y N

18 N Y N N N Y N

*
Candidacy for Ablative Therapy: ≤5 discrete sites of disease, no progression of treated primary tumor, no pleural effusion
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