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Abstract
[bookmark: _Hlk52802488]After publication of the PACIFIC trial results, immune checkpoint inhibitor-based immunotherapy was included in the treatment algorithm of locally advanced non-small cell lung cancer (NSCLC). The PACIFIC trial demonstrated that 12 mo of durvalumab consolidation therapy after radical-intent platinum doublet chemotherapy with concomitant radiotherapy improved both progression-free survival and overall survival in patients with unresectable stage III NSCLC. This is the first treatment in decades to successfully improve survival in this clinical setting, with manageable toxicity and without deterioration in quality of life. The integration of durvalumab in the management of locally advanced NSCLC accentuates the need for multidisciplinary, coordinated decision-making among lung cancer specialists, bringing new challenges and controversies as well as important changes in clinical work routines. The aim of the present article is to review—from a practical, multidisciplinary perspective—the findings and implications of the PACIFIC trial. We evaluate the immunobiological basis of durvalumab as well as practical aspects related to programmed cell death ligand 1 determination. In addition, we comprehensively assess the efficacy and toxicity data from the PACIFIC trial and discuss the controversies and practical aspects of incorporating durvalumab into routine clinical practice. Finally, we discuss unresolved questions and future challenges. In short, the present document aims to provide clinicians with a practical guide for the application of the PACIFIC regimen in routine clinical practice.
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Core Tip: Durvalumab consolidation therapy is the new standard of care in patients with unresectable stage III non-small cell lung cancer treated with concomitant chemoradiotherapy. In the PACIFIC trial, durvalumab significantly improved both progression-free survival and overall survival compared to placebo, with a manageable toxicity profile. However, several questions surrounding the clinical implementation of this therapy remain including optimal patient selection and timing of treatment initiation, programmed cell death ligand 1 determination, and the impact on clinical routines. These questions make interdisciplinary decision-making more necessary than ever. This review assesses these issues and future challenges from a multidisciplinary approach.

INTRODUCTION
Lung cancer is the most common type of cancer worldwide, with 2.1 million new cases diagnosed annually; it is also the leading cause of cancer-related mortality, accounting for nearly one in five cancer deaths (1.8 million in 2018). Approximately 30% of patients with non-small cell lung cancer (NSCLC) are diagnosed at stage III, representing about 500000 new cases per year[1]. While NSCLC is potentially curable in patients with locally advanced disease, 5-year survival rates are only 12%-41%, even in patients who receive curative intent treatment[2].
Stage III NSCLC is the most clinically complex stage of lung cancer due to its heterogeneity. Although stage III disease is potentially curable, treatment outcomes depend on both treatment selection and timing (i.e. sequencing), which should be individualized according to the patient’s unique clinical characteristics. Stage III NSCLC comprises a highly heterogeneous group of patients with varying degrees of local and nodal involvement. This heterogeneity is reflected in the 8th edition of the Tumor-Node-Metastasis lung cancer staging system, in which stage III disease is subdivided into three subgroups (stages IIIA, IIIB and IIIC)[2]. Thus, within stage III, some patients could be eligible for upfront surgery (T3N1), while other patients could have potentially resectable disease after neoadjuvant therapy (up to stage T3 with non-bulky N2 involvement), and others might have unresectable tumors (most T4 tumors, bulky N2 disease, and N3).
[bookmark: _Hlk52802453]For decades, the standard of care for patients with unresectable stage III NSCLC has consisted of a combination of platinum doublet-based chemotherapy and concurrent radiotherapy (RT), with a total dose of 66 Gy delivered in 33 daily fractions of 2 Gy/fraction (5 d/wk) for all histological variants, regardless of the molecular characteristics. Median progression-free survival (PFS) in these patients is 8-10 mo, and only 15% of patients survive for 5 or more years[3]. Several unsuccessful attempts have been made to improve long-term survival in these patients, including RT dose escalation and treatment intensification through intensity-modulated radiotherapy (IMRT)[4,5], chemotherapy (CT) consolidation strategies involving 2-3 additional cycles of CT after concomitant treatment[6], and targeted therapies such as cetuximab[7]. Given that the majority of recurrences after concomitant chemoradiotherapy (CRT) present with distant metastases, most research activity in recent years has centered on improving systemic control to improve cure rates[8].
[bookmark: _Hlk52800937]Immune checkpoint inhibitors (ICIs) have proven effective in NSCLC. Initially, ICIs were positioned as second-line treatment and later as upfront palliative treatment for advanced disease. However, as the results of the PACIFIC trial show, ICIs also play an important role in locally advanced disease. Durvalumab is an anti-programmed cell death ligand 1 (PD-L1) human immunoglobulin (Ig) G1 monoclonal antibody that binds with high affinity and specificity to PD-L1 to block the interaction of PD-L1 with programmed cell death protein 1 (PD-1) and B7-1, avoiding inhibition of T-cell function, resulting in enhanced recognition and elimination of tumor cells by T cells. The PACIFIC trial is a double-blind, placebo-controlled, multicenter, phase III study conducted to evaluate the efficacy of durvalumab consolidation therapy after completion of concomitant CRT in patients with unresectable, stage III NSCLC without evidence of disease progression following concurrent CRT. This study demonstrated that 12 mo of treatment with consolidation durvalumab (10 mg/kg intravenous injection [iv] every 2 wk) after concomitant CRT in patients with unresectable stage III NSCLC significantly improved PFS and overall survival (OS), thus meeting an important unmet need after several years without any progress in treating this patient profile[9].
In this article, we describe the immunobiological basis for the benefits obtained by combining immunotherapy with RT in patients with NSCLC. We also review the updated data from the PACIFIC trial and related studies that have administered durvalumab in real-world clinical settings. This review takes a multidisciplinary approach to assessing the role of durvalumab, considering the perspectives of immunologists, pathologists, medical oncologists, and radiation oncologists to better understand the practical issues associated with the application of durvalumab in these patients. We also discuss how patient selection implies a critical need to modify work routines in order to successfully implement durvalumab therapy in routine clinical practice. Finally, we discuss the management of durvalumab-related toxicity and future challenges.

COMBINATION OF RADIATION THERAPY AND IMMUNOTHERAPY (ICI) IN STAGE III NSCLC: MECHANISMS OF ACTION
General immunotherapy concepts supporting the combined use of immunotherapy and RT
Anti-cancer immunotherapy, especially with ICIs, requires a different approach to conventional cancer treatment. While the main focus of surgery, CT, and RT is the direct elimination of tumor cells, the aim of immunotherapy is to help the body to restore an existing function to act against the tumor. Immunotherapy can help to "revive" the immune system’s response capacity, which—theoretically—should have been sufficient to prevent tumor growth[10]. While several approaches to restoring immune function are available, ICIs are the most widely used.
Although immunotherapy alone has shown efficacy after failure of other treatments, the combination of agents that act on different pathways (i.e. on the tumor or the immune system) clearly increases the overall effectiveness of treatment[11]. Although resistance to treatments that directly target cancer cells (such as RT) should not, in theory, affect the impact of immunotherapy (due to differences in the mechanisms of action), in reality the "collateral effects" of tumor-focused therapies on the immune system can alter the effects of immunotherapy, both positively and negatively.

Mechanism of ICI-based immunotherapy to consider when ICIs are combined with RT
Conceptually, although different ICIs (cytotoxic T-lymphocyte-associated protein 4 [CTLA4], PD-1, PD-L1, and in the future, T-cell immunoglobulin and mucin domain-3 [TIM-3] or V-domain Ig suppressor of T cell activation) will be prescribed depending on the specific target, all ICIs have the same goal: To restore the immune system’s innate capacity to prevent tumor growth by blocking the function of inhibitory molecules[12]. In this regard, it is essential to avoid weakening the patient’s existing immune function. Moreover, anything that strengthens the immune response (such as immunogenic cell death) is beneficial, as it helps to increase the anti-tumor effect of immunotherapy[13].
RT can influence the anti-tumor response in several ways, through three main mechanisms, which can produce either positive or negative effects. The first mechanism involves radiation-induced cell death, which can stimulate the release of tumor antigens or induce dysregulation in transcription, leading to increased expression of certain tumor neoantigens, which would not be expressed in unirradiated tumors; both of these effects strengthen the function of anti-tumor lymphocytes by eliminating tumor cells (immunogenic tumor death)[13]. In turn, these tumor antigens activate dendritic cells and cytokines, which recruit and generate an immune response that may have an anti-tumor effect. A second mechanism is the effect that RT has on suppressor cells (regulatory T cells, regulatory B cells, or myeloid-derived suppressor cells). In some cases, RT can eliminate these cells, although in most cases, these cells are highly resistant, and thus RT enhances local anti-tumor immunosuppression. The abscopal effect of RT confirms the distant effects of tumor irradiation (increased suppressor activity distant from the site of irradiation, which would not occur otherwise), and with it the increased immune response due to antigen release in the irradiated tissue, which could migrate—without "the brake"—to other non-irradiated tumors. A third effect of RT on immune response is to induce the production of cytokines and other membrane molecules, including checkpoint molecules such as PD-L1 or TIM-3. Considered together, these effects, which have been demonstrated experimentally[14], help to explain and support the growing interest in combining RT with ICIs to improve post-RT treatment response (Figure 1).

ICI-based immunotherapy combined with RT
At the physiopathogenic level, it is important to keep in mind that the mechanisms of tumor evasion go far beyond PD1-PD-L1/2 or CTLA4 pathways. The administration of a single ICI assumes that the targeted pathway plays a predominant role in tumor evasion, thus ignoring many other well-established mechanisms that also contribute to reducing the effectiveness of the immune system. If these mechanisms are not targeted therapeutically, they would reduce the effectiveness of immunotherapy. Fortunately, these different mechanisms can be targeted by administering various combinations of different ICIs (including molecules not clearly active in monotherapy such as TIM-3), an approach that is further supported by the optimal timing and form of RT, which also boosts immunotherapy[15,16]. 
The question of when and how to combine RT with ICIs needs to be defined to further consolidate this combination therapeutic strategy. However, if we take into account the mechanism of action, the optimal treatment sequence should be RT followed by administration of ICIs. In advanced cancers, it is important to avoid irradiating all tumor tissue in order to allow for a complete antigenic stimulation effect, which permits the lymphocytes to migrate to other tumor sites to seek out cancerous tissues, where they can act and amplify. In principle, it should take from 5 to 15 d for the lymphocyte response against the dendritic cells that have captured tumor antigens, causing the proliferation of anti-tumor T lymphocytes, which then locate the tumor while the ICI releases the natural blockade induced by the inhibitory molecules. Furthermore, RT also induces the release of free radicals and cortisol, which can have an immunosuppressive effect that typically reverts 7-15 d after RT (for this reason, the optimal approach—at least theoretically—is to postpone ICI administration for 1–2 wk)[16].
The clinical results of the PACIFIC trial further support the hypothesis regarding the synergistic effects of concomitant CRT and immunotherapy, which we describe in the following paragraphs.

PACIFIC TRIAL AND IMMUNOTHERAPY-BASED CONSOLIDATION STRATEGY
The PACIFIC trial (NCT02125461) was a double-blind, placebo-controlled, multicenter, phase III clinical trial conducted in 253 centers in 26 countries on five continents. The trial was performed to evaluate the efficacy of 12 mo of durvalumab consolidation therapy administered intravenously at doses of 10 mg/kg every 14 d after completion of concomitant CRT in patients with unresectable, stage III NSCLC without evidence of disease progression following concurrent CRT. The primary endpoints were PFS (assessed by blinded independent central review) and OS in the intention-to-treat (ITT) population. The trial included 713 patients, who were randomized (2:1 ratio) to receive durvalumab or placebo starting 1 to 42 d after completing concomitant CRT. The patients were stratified according to age, sex, and smoking status. The initial analysis was performed in 2017 (median follow-up, 14.5 mo). Compared to placebo, durvalumab consolidation therapy significantly improved the following outcome measures: PFS (hazard ratio [HR] = 0.52, 95% confidence interval (CI), 0.42-0.65; P < 0.0001), response rate (28.4% vs 16%; P < 0.001), median duration of response (72.8% vs 46.8% at 18 mo), and median time to death or distant metastasis (23.2 mo vs 14.6 mo; P < 0.001)[17]. These findings were confirmed in an updated analysis in September 2018. At a median follow-up of 25.2 mo, durvalumab therapy significantly improved OS (HR: 0.68, 95%CI: 0.47-0.99; P = 0.0025), with a 24-mo survival rate of 66.3% in the durvalumab group (95%CI: 61.7-70.4) vs 55.6% in the placebo group (95%CI: 48.9-61.8). Median PFS in the active treatment group was 17.2 mo vs 5.6 mo in the placebo group (HR: 0.51, 95%CI: 0.41-0.63), and median survival until death or distant metastasis was 28.3 mo for durvalumab vs 16.2 mo for placebo (HR: 0.53, 95%CI: 0.41-0.68)[9].
[bookmark: _Hlk52796893][bookmark: _Hlk52796949]Three-year survival outcomes were reported in February 2020 (median follow-up, 33.3 mo [range, 0.2-51.3]). At 3 years, the mortality rate was 44.1% in the durvalumab group vs 56.5% in the placebo group. OS rates for durvalumab vs placebo at 12, 24 and 36 mo were 83.1% vs 74.6%, 66.3% vs 55.3%, and 57.0% vs 43.5%, respectively. Treatment with durvalumab was associated with a 31% reduction in mortality risk (HR: 0.69 [95%CI: 0.55-0.86])[18]. These results strongly support durvalumab consolidation therapy as the standard of care in patients with unresectable, stage III NSCLC who do not progress after concomitant CRT. This indication has been approved by both the Food and Drug Administration (FDA) (February 2018) and the European Medicines Agency (EMA) (September 2018), although the latter limits its use to patients with PD-L1 expression in ≥ 1% of tumor cells, based on data from an unplanned post-hoc study. Scientific societies involved in the management of lung cancer recommend durvalumab consolidation treatment in these patients[19]. However, at present, the question of whether the benefits of durvalumab are limited to patients with positive PD-L1 expression remains controversial, and it is not clear whether durvalumab treatment should be extended to patients with PD-L1-positive tumors < 1% and/or patients with unknown PD-L1 values.
Other clinical trials have been performed to assess the utility and safety of ICI-based consolidation immunotherapy after CRT in stage III NSCLC. In 2018, Durm et al[20] reported the results of a phase II study evaluating the use of pembrolizumab following CRT in 93 patients with unresectable stage III NSCLC. At a median follow-up of 18.6 mo, median time to metastatic disease or death (the primary endpoint) was 22.4 mo, with a median PFS of 17 and an estimated 2-year OS of 61.9%. In terms of adverse effects (AEs), 17.2% of patients developed grade ≥ 2 pneumonitis and 5.4% grade 3 or 4 pneumonitis. Another study, RTOG 3505 — a randomized phase III study of CRT followed by consolidation nivolumab (240 mg iv) or placebo every 2 wk for up to 1 year — was designed to assess survival efficacy and safety of nivolumab consolidation therapy after CRT with cisplatin and etoposide, but the trial was terminated early due to low enrollment (n = 20), due to publication of the PACIFIC findings[21]. Another multicenter, randomized, phase II study of consolidation immunotherapy with nivolumab and ipilimumab or nivolumab alone following CRT in this setting is currently enrolling patients (NCT 03285321). Yan et al[REF] reported safety results from the interim analysis of this study with first 20 patients accrued. Most toxicities were grade 1 or 2 and the most common grade 2 AEs included fatigue (25%), pneumonia (25%), and extremity pain (20%). The incidence of grade 3 or higher immune-related AEs was higher in the nivolumab/ipilimumab arm, but manageable according to the authors. No other studies have evaluated immunotherapy-based consolidation strategy after CRT; consequently, the PACIFIC trial is the first and only randomized phase III, placebo-controlled trial showing a benefit for both PFS and OS in this population to date (Table 1).

DETERMINATION OF PD-L1 PRACTICAL ISSUES
Requirements for optimal biological samples
Obtaining biological samples with optimal (or at least sufficient) quality to assess biomarkers should be a shared, multidisciplinary responsibility. For this reason, it is essential that all clinicians who treat these patients understand the advantages and disadvantages of each sample type. In addition, clear procedures should be established for ordering biomarker analyses and obtaining additional samples (if necessary). In this regard, it should be possible to automatically order new samples based on the findings of the pathologic report.
Accurate biomarker analysis requires a sufficiently large sample of tumor cells (≥ 50-100 viable cells for PD-L1)[22]. The sample must also meet the basic quality requirements for analysis[23], including guarantees to ensure that the time elapsed between extraction and fixation is as short as possible and that fixation is done in a 10% formalin-buffered solution for 6-12 h (small biopsies) or 24-48 h (surgical resections)[24]. In lung cancer, the most common samples used for diagnosis are small biopsies and/or cytological samples (cell blocks, smears, and liquid cytology). All of these are suitable for PD-L1 analysis, and the specific choice will depend on the experience and capacity of the individual laboratory[25]. The use of cytology samples to determine PD-L1 has not yet been validated, although a good correlation has been observed between cytology cell blocks and aspirate smears with biopsy[26].

PD-L1 as a predictive biomarker
PD-L1 is a type 1 transmembrane protein (B7-H1) belonging to the B7 family of ligands, which can be expressed in lymphocytes and tumor cells. In advanced NSCLC, PD-L1 overexpression is a predictor of clinical benefit with PD-1/PD-L1 inhibitors[27]. The EMA limits the use of consolidation durvalumab to patients with positive PD-L1 expression (≥ 1% of tumor cells) based on the results of the PACIFIC trial[9].
Various immunohistochemical methods involving antibody clones against PD-L1 are available, the most common being 22C3 and 28-8 (Agilent/Dako), which share the Autostainer Link48 platform, and SP263 (MedImmune/Ventana) and SP142 (Spring/Bioscience/Ventana), which share the Ventana BenchMark platform. Using these four clones, PD-L1 is evaluated as the percentage expression in tumor cells (partial or complete membrane expression) at any intensity; SP142 assess the proportion of the stromal area occupied by immune cells with PD-L1 expression. Three methods—22C3, 28-8, and SP263—have all demonstrated technical equivalency for the determination of PD-L1 expression in tumor cells in patients with lung cancer[27].
Several studies have examined differences in PD-L1 expression between the primary tumor and metastatic lesions[27]. The general consensus is that PD-L1 expression is heterogeneous in 25% of cases, both within the tumor itself and in the different tumor sites, including regional lymph nodes. Studies have shown that treatment with CT or RT increases PD-L1 expression[28]. In this context, large, representative biological samples of the tumor are needed to accurately perform the analysis, and the general recommendation is to analyze pre-treatment samples from the primary tumor and to ensure that additional samples are available as an alternative if this proves inadequate.

Quality assurance in PD-L1 determination
When determining the presence of any biomarker (including PD-L1), it is essential to ensure the quality of the results by strictly following laboratory policies. In Europe, the testing laboratory should have ISO 9001 certification and all tests should be accredited according to the UNE-EN ISO15189 standard. This quality policy assumes that trained personnel (technicians, biologists, pathologists) are available and that they adhere to standardized work procedures, using well-maintained instrumentation with CE certification, as well as validated reagents[29]. The use of internal controls for each assay is important, and the laboratory itself should also undergo external quality controls (e.g., SEAP, EMQN, UK-NEQAS). It is also advisable to check the results to verify that the percentage of positive findings is consistent with published reports.

Laboratory results report
The laboratory report should also meet certain quality parameters, including the following: (1) Recommended response time: 7-10 business days; (2) Compliance with the quality policies described above; and (3) Inclusion of the following data points: Identification of the patient and the person requesting the test; pathological diagnosis; sample type; sample collection and processing date; anatomic origin of sample; date of request, reception, and issuance of the result; type of assay used and description of the limitations; for commercial assays, the following information must be included: Commercial name; batch number; confirmation that the assay is approved for in vitro diagnosis; description of the sample quality; adequacy of the sample; test result given as the percentage of tumor cells with PD-L1 expression; identification of the professional(s) responsible for carrying out the test and (optionally) the name of the laboratory supervisor; any additional information or comment of interest; and, accreditation, certification, or participation in quality assurance programs.
REAL-WORLD DATA FOR DURVALUMAB CONSOLIDATION THERAPY
To date, only two studies (both retrospective) have been carried out to evaluate consolidation durvalumab in a real-world clinical setting. Preliminary data from these studies were reported at the 2019 World Conference on Lung Cancer. Grivet et al[30] reported results from a retrospective cohort of 83 patients in Brazil with locally advanced NSCLC who were treated with durvalumab. The cohort was comprised mainly of females (55%) and most patients were smokers (59%), with a median age of 73.5 years. The most common histological finding was adenocarcinoma (67%). The most common chemotherapy regimen was carboplatin-paclitaxel, and the main RT scheme was 60 Gy in 30 fractions (39%). After a median of 1.2 years on durvalumab, only 8 patients had died (9.6%), and none of these deaths was considered treatment-related. The main toxicities were mucositis (63%), cough (52%), and cutaneous rash (48.8%). No cases of grade 5 toxicity were reported. At the same congress, Barbaro et al[31] reported results from a retrospective cohort of 146 patients who had completed concomitant CRT for locally-advanced NSCLC at the Montefiore Medical Center from 2007-2018. Of these patients, 27% did not meet PACIFIC eligibility criteria for durvalumab therapy, mainly due to the presence of concurrent diseases (32%) or additional malignancies (15%); other reasons were disease progression (7%) and pneumonitis (7%). Thus, in the full cohort, only 17 patients received durvalumab, including four who did not meet criteria for durvalumab (due to co-morbidities and/or additional malignancy). The median time to durvalumab initiation following CRT was highly variable, ranging from 56 d prior to durvalumab approval in July 2018 to 30 d afterwards. Although the follow-up was short, there was a trend toward improved OS at 15-mo in patients who received durvalumab vs those who did not (100% vs 87.5%).
The PACIFIC-Real World (PACIFIC-R) trial is currently in progress. The aim of this study is to assess the efficacy and safety of durvalumab treatment after concurrent CRT in a large, real-world population. The study plans to enroll approximately 1200 NSCLC patients through early access programs between 2017 and 2018, with a 5-year follow-up. Interestingly, in this study patients will be enrolled regardless of tumor PD-L1 expression level. Primary endpoints are PFS (investigator-assessed) and OS.
WHICH PATIENTS SHOULD BE INCLUDED OR EXCLUDED FROM THE PACIFIC REGIMEN?
In the PACIFIC trial, the main eligibility criteria were locally advanced, stage III unresectable NSCLC patients treated with definitive concurrent CRT (54 to 66 Gy; V20 < 35%). Additional inclusion criteria were: (1) No progression after CRT; (2) Eastern Cooperative Oncology Group (ECOG) performance status (PS) ≤ 1; and (3) Last radiation dose administered from 1 to 14 d before randomization (after a protocol amendment, this criterion was modified to 1 to 42 d before randomization). Unresolved toxicity ≥ grade 2 and pneumonitis ≥ grade 2 from previous treatment with CRT were the main exclusion criteria. These criteria suggest that some patients will not be eligible for durvalumab therapy after CRT. Currently, published data regarding eligibility criteria in real-life clinical practice area limited; however, a few retrospective, single-center studies have specifically assessed these criteria. Sakaguchi et al[32] evaluated the clinical criteria for durvalumab after CRT in an historical cohort of 73 patients with unresectable stage III NSCLC based on the eligibility criteria established in the PACIFIC trial. This patient cohort was treated between 2011 and 2018 and approximately 30% did not meet eligibility criteria for durvalumab therapy. The most common reasons for ineligibility were radiation pneumonitis (16% of cases), poor PS (10%), and disease progression after CRT (4%). Unfortunately, no data on the V20 or other factors related to radiation quality and risk of pneumonitis were reported. 
In another cohort involving 97 patients with stage III unresectable NSCLC patients treated between 2017 and 2019, Shaverdian et al[33]explored the clinical limitations for durvalumab therapy. Durvalumab was not administered in approximately 27% of patients, similar to the results described by Sakaguchi and colleagues. The main exclusion criteria were disease progression and/or CRT-related toxicity. All patients underwent pre-treatment staging with brain magnetic resonance imaging (MRI) and positron emission tomography-computed tomography (PET-CT) to ensure that only stage III patients were included in the study. In contrast to the study by Sakaguchi et al[32], Shaverdian and colleagues reported PTV values and cardiac doses. Consistent with these two retrospective studies, Barbaro et al[31] (see section 4) found that around 27% of patients were not eligible for durvalumab according to PACIFIC criteria. Although these data were obtained in retrospective studies and small cohorts, they consistently show that approximately one out of every 3 or 4 patients (25%-33%) are not eligible for durvalumab therapy after CRT.

Clinical considerations
Lung cancer is most commonly diagnosed in older people, which may be a limiting factor for the prescription of durvalumab, as some published reports suggest that durvalumab may be more toxic in older patients[34]. In this regard, Socinski et al[35] analyzed data from patients ≥ age 70 included in the PACIFIC trial, who accounted for 22% of the full cohort. Most of these older patients were males with ECOG PS 1 treated with carboplatin-based CT. However, this subgroup analysis did not find any age-related difference in median survival outcomes. In the < 70 years subgroup, median survival in the treatment arm was 16.9 mo vs 5.6 in the placebo arm (HR: 0.53, 95%CI: 0.42-0.67); similarly, in patients ≥ age 70, survival in the treatment arm was 12.3 vs 6.1 mo (HR: 0.62, 95%CI: 0.41-0.95). However, in the patients who received durvalumab, older patients had higher rate of serious AEs (42.6% vs 24.9%) and grade 3/4 AEs (41.6% vs 29.4%), but fewer adverse events of special interest (56.4% vs 67.9%) than younger patients.
In terms of OS, subgroup analyses in the PACIFIC trial showed a greater benefit for durvalumab in certain groups: Females benefitted more (HR: 0.46; 95%CI: 0.3-0.73) than males (HR: 0.78; 95%CI: 0.59-1.03), as did Caucasians (HR: 0.71; 95%CI: 0.54-0.92) vs Asians (HR: 0.62; 95%CI: 0.38-1.01), and American patients (HR: 0.46; 95%CI 0.3-0.69) vs Asians (HR: 0.67; 95%CI: 0.41-1.11) and Europeans (HR: 0.66; 95%CI: 0.61-1.21)[9].

Biomarkers: PD-L1 expression
The PACIFIC trial enrolled patients regardless of tumor PD-L1 expression level. However, a post hoc exploratory analysis performed according to PD-L1 expression (available in 63% of the overall cohort; n = 451)[36] found that 35% had ≥ 25% PD-L1 expression, 67% had ≥1% PD-L1, and 33% were negative (< 1%). Median PFS was higher in the durvalumab arm vs placebo across all these subgroups, as follows: In the subgroup with ≥ 25% PD-L1 expression: 17.8 vs 3.7 mo (HR: 41, 95%CI: 0.26-0.65); in the ≥ 1% PD-L1 group: 17.8 vs 5.6 mo (HR: 0.46, 95%CI: 0.33-0.64); in the negative (< 1% PD-L1 expression) subgroup: 10.7 vs 5.6 mo (HR: 0.73, 95%CI: 0.48-1.11). Finally, in patients with unknown PD-L1 expression, median PFS was 14 mo vs 6.4 mo (HR= 0.59, 95%CI: 0.42-0.83). Based on this subanalysis, in July 2018 the EMA approved durvalumab for patients diagnosed with locally-advanced, unresectable stage III NSCLC who have not progressed following CRT, only for patients whose tumor PD-L1 expression is ≥ 1%. This restricted approval, which differed from the FDA approval (which did not require any minimum PD-L1 expression level) remains controversial in the European oncology community because it means that patients with low and unknown PD-L1 expression are unable to benefit from the improved survival outcomes that consolidation durvalumab provides. In this regard, it is worth noting that the PACIFIC trial found a survival benefit in patients with unknown PD-L1, who comprised 36.7% of the study population[9]. Nevertheless, several ongoing clinical trials will establish the true value of PD-L1 status in these patients[37].

Treatment considerations
Durvalumab consolidation therapy improved both PFS and OS, irrespective of the type of chemotherapy prescribed, the radiation dose, or time from RT to durvalumab initiation. However, to our knowledge, no large, clinical studies have yet examined all of these variables in a real-world setting.

Chemotherapy-based considerations: The PACIFIC trial showed that several different chemotherapy strategies can be concurrently administered with RT. In that trial, patients received ≥ 2 cycles of platinum-based chemotherapy (etoposide, vinblastine, vinorelbine, a taxane, or pemetrexed) concurrently with definitive RT. Induction chemotherapy (ICT) followed by concurrent CRT was compared to two cycles of chemotherapy delivered concurrently with RT[17]. Spigel et al[38] evaluated the impact of ICT in the PACIFIC trial. Overall, 26% and 29% of patients in the durvalumab and placebo groups, respectively, received ICT. Durvalumab demonstrated a clinical benefit in both groups (with and without ICT) and this was not influenced by the specific ICT regimen. Although safety outcomes were similar (with only minimal differences) across subgroups, the toxicity rate (including pneumonitis) was lower in patients who received ICT, regardless of the treatment arm.
Another important factor to consider is the CRT scheme. Even though concomitant CRT improved outcomes when compared to sequential CRT[39], some patients receive sequential CRT, generally due to the presence of frailty, certain comorbidities, or poor performance status. This subset of patients was not enrolled in the PACIFIC trial, so there is still a lack of evidence for the benefit of durvalumab in this setting. Interestingly, the currently ongoing phase 2 PACIFIC-6 trial (NCT03693300) was designed to assess safety, efficacy, and quality of life (QoL) in 150 patients treated with sequential CRT followed by durvalumab. The primary objective of that study is safety, with secondary endpoints that include PFS, OS, duration of response, response rate, among others. Interestingly, patients with ECOG PS 2 are eligible and there are no biomarker-based enrolment limitations (e.g., PD-L1 expression). 

Radiation therapy-based considerations: In the last few years, technological and methodological innovations have improved the accuracy and efficacy of RT. However, RT delivery requires an experienced team and high-quality control measures to ensure that patients receive the most accurate and effective treatment possible to improve clinical outcomes[40].
PET-CT staging is recommended for patients with NSCLC considered candidates for radical RT, as this imaging modality permits accurate staging of stage III NSCLC to better define intrathoracic nodal disease for RT planning, especially compared to conventional staging techniques[41]. Moreover, PET-CT can also detect occult metastatic disease in up to 24% of cases[42]. However, in the PACIFIC trial, PET-CT staging was not mandatory, so some patients with stage IV disease could have been enrolled inadvertently.
Radiation therapy quality assurance (RTQA) is also important, as this ensures the use of high-quality methodologies and procedures to efficiently achieve quality RT. The absence of RTQA has been associated with major violations in clinical trials, with a negative impact on patient outcomes, as reported in the PROCLAIM study[43]. Unfortunately, in the PACIFIC trial, no real-time RTQA quality control was centrally performed, and not all relevant data could be collected after the trial ended. 
At present, there are only limited data on durvalumab consolidation in real-world settings, and there are important questions regarding the benefit of the PACIFIC strategy in routine clinical practice. We are certain that large, real-world studies will provide more information about the efficacy of consolidation durvalumab in different subgroups to better determine the patient population most likely to benefit from this therapy. Additionally, such studies could provide an extraordinary source of data to delve deeply into the methodological limitations and quality control issues related to RT that we have emphasized in this review, to fully elucidate the real magnitude of the benefits and risks (e.g., pneumonitis) of durvalumab. In this regard, several ongoing phase 2 and 3 clinical trials (Pacific-R, PACIFIC -2, Pacific-5, Pacific-6) are expected to resolve these open questions.

DESCRIPTION AND MANAGEMENT OF TOXICITY ASSOCIATED WITH THE PACIFIC REGIMEN
The toxicity profile was a secondary endpoint in the PACIFIC trial. In general, tolerance to consolidation durvalumab after concomitant CRT was good, with no increase in general toxicity in the active treatment group vs placebo. Adverse event rates of any grade were 96.8% and 94.9% in the durvalumab and placebo groups, respectively; the corresponding rates of grade 3/4 toxicity were 30.5% and 26.1%. However, a higher proportion of patients in the durvalumab group had to interrupt treatment due to toxicity (15.4% vs 9.8%). The most common treatment related toxicities are listed in Table 2. The most frequent AEs leading to treatment interruption were pneumonitis, radiation pneumonitis, and pneumonia. The incidence of radiation pneumonitis or pneumonitis was significantly higher in the durvalumab group (33.9% vs 24.8%), but no significant between-group differences were observed in terms of grade 3/4 pneumonitis (3.4% vs 2.6%). Serious AEs were more common in the durvalumab group (29.1% vs 23.1%), but the mortality rate was significant higher in the placebo group (6.4% vs 4.4%)[44].
One of the main concerns of administering ICIs in patients treated with radical thoracic RT is the potential for an increased risk of pneumonitis, as studies show that a high percentage of patients receiving radical intent, concomitant thoracic RT develop some degree of pneumonitis[32]. In the phase I KEYNOTE-001 trial carried out to evaluate pembrolizumab in patients with advanced NSCLC, a higher rate of ICI-related thoracic toxicity was observed in patients previously treated with thoracic RT vs those who had not received prior RT (13% vs 1%, P = 0.046)[45]; however, some data suggest that anti-PD-L1 treatments (such as durvalumab) may have a lower risk (compared to anti-PD-1 treatments) of lung toxicity[46]. In general, the addition of consolidation durvalumab to concomitant CRT was accompanied by low rates of severe lung toxicity, a finding that suggests the benefit of durvalumab outweigh the risks. Moreover, this implies that there is no need to restrict the use of durvalumab due to pulmonary toxicity, although it should be noted that the thoracic RT doses in the PACIFIC trial were lower than usual (up to 54 Gy)[47].
In a subgroup analysis performed to identify predisposing factors for pneumonitis in the PACIFIC trial, the pneumonitis rate was higher in Asians (47.9% vs 17.6%) and in patients with EGFR mutations (11% vs 3.8%). No significant associations were found between pneumonitis and other respiratory disorders, the previous RT dose, or the type of CT received (cisplatin vs carboplatin)[48]. However, we lack data from large studies to confirm the absence of predisposing factors for pneumonitis, which could potentially limit the use of consolidation durvalumab therapy. In the PD-L1 subgroup analysis in the PACIFIC trial, any grade pneumonitis was more common in patients treated with durvalumab in all subgroups (ranging from 30.8% to 35.7%) vs placebo (17.4% to 29.9%). However, there were no significant differences in the incidence of grade 3 or 5 pneumonitis (no grade 4 events were reported)[36].
As mentioned above, very few real-world studies of durvalumab have been conducted. However, one multicenter study (n = 36) found that 29% of patients developed symptomatic pneumonitis (grade ≥ 2), with only two cases (5.6%) of grade 3 pneumonitis. In that study, the median time to pneumonitis was 71 d (range, 29-270). The mean duration of pneumonitis was 6 wk (range, 2-19), and the median time to durvalumab interruption was 4.5 wk (range, 2-8). However, 70% of these patients restarted durvalumab after the pneumonitis resolved, with a recurrence rate of 14%. The presence of pneumonitis did not affect survival outcomes[49].
Based on the consensus guidelines and recommendations of the European Respiratory Society, Society for Immunotherapy of Cancer, American Society of Clinical Oncology, and the European Society of Medical Oncology, immune-mediated pneumonitis derived from durvalumab should be graded based on CTCAE Version 5.0 criteria[50]. We recommend the following management approach: Grade 1: Continue treatment with durvalumab but with close follow-up; Grade 2: Interrupt durvalumab therapy and maintain close follow-up. Initiate corticosteroid therapy (oral methylprednisolone 1mg/kg per day or equivalent). Consider restarting durvalumab after resolution or downgrade to grade 1; Grade ≥ 3: Discontinue durvalumab permanently and initiate very high dose corticosteroid therapy (methylprednisolone 2-4 mg/kg per day IV or equivalent) +/- bolus intravenous steroid. If symptoms do not improve within 48 h or clinical worsening is observed, consider infliximab 5 mg/kg, cyclophosphamide 600 mg/m2, or mycophenolate mofetil 1000 mg/12 h.
In cases with symptomatic pneumonitis, steroid treatment, once started, should be maintained for ≥ 6 wk to avoid recurrences. Steroid treatment should be gradually tapered over time[51,52].

QUALITY OF LIFE IN THE PACIFIC TRIAL: PATIENT-REPORTED OUTCOMES
In the PACIFIC trial, patient-reported outcomes (PROs) were pre-specified secondary outcomes[14]. In the ITT population, the investigators evaluated PRO symptoms, functioning, global health status, and QoL using the scales most commonly administered in cancer patients (EORTC Quality of Life Questionnaire-Core 30 [QLQ-C30] and the lung cancer version, the QoL-Lung Cancer 13 [QLQ-LC13]). These scales were administered at various time points, including at baseline (randomization), every 8 wk until week 48, and then every 12 wk until progression. In addition, the investigators also assessed changes in key symptoms from baseline to 12 mo (changes ≥ 10 points were defined as clinically relevant), with mixed model for repeated measures (MMRM) and time-to-event analyses. 
Hui et al[53] recently reported the results of the PROs analysis. No significant changes were observed in the two treatment arms in the pre-specified longitudinal PROs of interest: Cough (MMRM-adjusted mean of 1.8 with durvalumab vs 0.7 with placebo), dyspnea (3.1 vs 1.4), chest pain (-3.1 vs -3.5), fatigue (-3.0 vs -5.2), appetite loss (-5.8 vs -7.0), and physical functioning (0.1 vs 2.0). In both treatment arms, the global health status/QoL (2.6 with durvalumab vs 1.8 with placebo) remained stable, with no clinically significant variations from baseline. Additionally, no clinically relevant between-group differences were observed in changes from baseline to 12 mo and in time to deterioration in these key PROs. Thus, the durvalumab benefit did not affect overall health and QoL, with no detrimental impact observed in the main indicators of PROs. 

MANAGEMENT OF STAGE IIIA PATIENTS AFTER PUBLICATION OF THE PACIFIC RESULTS
Patients with NSCLC classified as stage IIIA due to the presence of mediastinal lymph node involvement (N2) may present differences in the number of nodal stations involved, their size, and/or the existence of capsular rupture. These factors can all influence the prognosis and thus the treatment strategy[54]. Therefore, it is evident that this group of patients is comprised of different subgroups with important differences that can require different treatment strategies. The specific treatment approach should ideally be based on a consensus agreement reached by a multidisciplinary tumor board.
Based on the findings of the PACIFIC trial, 12 mo of durvalumab consolidation therapy is now considered the standard treatment for patients with unresectable stage IIIA NSCLC, provided that no contraindications for immunotherapy are present. For patients with resectable disease, the optimal treatment strategy remains controversial. Upfront surgical resection is indicated in patients without mediastinal lymph node involvement (N0-N1) in whom complete resection is technically feasible (provided the patient's general condition and lung function allow it). In these patients, the treatment indication is adjuvant platinum doublet chemotherapy, as this has been shown to significantly prolong OS[55]. Adjuvant RT should be reserved for patients with positive surgical margins and postoperative mediastinal node involvement[56]. RT should, preferably, be administered sequentially after CT, except in cases with macroscopic residual disease[39,57]. The role of surgery in patients with stage IIIA disease (nodal involvement) is more controversial; in most cases, concomitant CRT is considered the standard option. However, in patients with a single involved mediastinal node < 3 cm with evidence of radiological response after CT or induction RT, surgical resection would be a valid option, although prospective randomized trials have yet to find any difference between these two treatment strategies[39,58]. The data from the PACIFIC trial add to this controversy: Since durvalumab consolidation therapy has been shown to significantly improve OS vs concomitant CRT alone, durvalumab should also be considered the standard of care in stage IIIA disease. That said, this approach could change in coming years based on the highly promising initial data from clinical trials evaluating the role of neoadjuvant immunotherapy combined with CT in patients with resectable (or potentially-resectable) stage III NSCLC. Forde et al[59], in a study involving 23 patients with stage I-IIIA disease who received nivolumab monotherapy, reported a high pathological response rate (45%) with no correlation between PD-L1 expression and efficacy. More recently, Provencio et al[60] reported the results of the NADIM trial, a multicenter phase II clinical trial evaluating nivolumab combined with carboplatin-based CT and neoadjuvant paclitaxel, reporting an even higher pathological response rate (84.6%). If these data are confirmed in large prospective studies, we will need to reopen the debate regarding induction therapy followed by surgery vs concomitant CRT followed by durvalumab consolidation therapy. In any case, it is evident that immunotherapy with PD-1/PD-L1 inhibitors will, one way or another, be incorporated into the treatment regimen for patients with stage IIIA NSCLC.

MODIFICATION TO CLINICAL ROUTINES: IMPLEMENTING THE PACIFIC REGIMEN IN REAL LIFE
The emergence of durvalumab consolidation therapy in locally advanced disease represents a new challenge for routine clinical practice, requiring clinicians to implement a series of changes in the diagnostic, treatment, and follow-up processes of these patients (Figure 2).

Changes in the diagnostic process
The radiological protocols to rule out distant metastasis remain unchanged, and include PET-CT, brain MRI/CT, and mediastinal staging (endobronchial ultrasonography (EBUS)/esophageal ultrasonography (EUS) or the more invasive technique, mediastinoscopy). By contrast, pathological evaluation has become more important. In the histological analysis, a diagnosis of NSCLC would be sufficient, regardless of the tumor histology (squamous or non-squamous), as the PACIFIC trial demonstrated the efficacy of durvalumab in both histological groups[14].
The EMA authorization limited consolidation durvalumab therapy to patients with PD-L1 expression ≥ 1%, obliging the European cancer care community to intensify efforts to evaluate the role of this biomarker in all patients with unresectable stage III NSCLC. This limitation also increases the need to ensure that adequate tumor sample are obtained and to make use biopsy rather than cytology for the diagnosis, particularly in centers that do not have the capability for PD-L1 determination in cytological samples. Consequently, in some cases the tests (bronchoscopy, EBUS, CT-guided biopsy) will need to be repeated or, alternatively, surgical procedures (the least invasive methods available) will be necessary for the diagnosis. 
One near-term objective is to validate cytological samples (e.g., cell block) for the analysis of PD-L1. This would increase the proportion of patients with PD-L1 determination and, in turn, limit the number of diagnostic tests, thus reducing costs, saving time, and also decreasing the risks that these procedures pose for the patient.
Although the PACIFIC trial included patients with and without molecular alterations in EGFR or ALK, immunotherapy is of limited benefit in these patients[40]. However, if the studies currently underway in this population (LAURA, NCT NCT03521154) show a benefit for the use of targeted therapies, we will need to determine the patient’s mutational status to decide whether or not the patient is a candidate for durvalumab therapy.

Changes in patient management and follow-up
Goal—patient safety: Pneumonitis is one of the most limiting and well-known toxicities of concomitant CRT. The reported incidence of pneumonitis in the PACIFIC trial was approximately 15% (severe pneumonitis: < 5%); however, this could be higher in real-world clinical settings due to the presence of respiratory comorbidities[43,44]. Consequently, baseline respiratory function should be assessed at least once between completion of RT and initiation of durvalumab therapy. In addition, respiratory function should be periodically monitored by a pulmonologist during treatment and follow-up.
Immunotherapy trials conducted to date have systematically excluded patients with chronic infections (hepatitis B and C, human immunodeficiency virus [HIV], and tuberculosis [TB]) and risk of reactivation. The risk vs benefits of durvalumab in patients with localized disease is unknown, so these infections should be ruled out before initiating treatment. The most common and widely available techniques for this purpose are viral serology (hepatitis and HIV) and the Mantoux test for TB.
Thyroid alterations (thyroid stimulating hormone [TSH], T3, and T4) are common in patients treated with ICIs. For this reason, a baseline determination of these hormones should be performed and their levels measured every 4-6 wk during treatment. Autoimmune diseases should be ruled out to ensure patient safety. 

Objective—radiological evaluation: In the PACIFIC trial, early initiation of durvalumab after concomitant CRT (≤ 14 d) was associated with a trend towards higher OS. Chest CT should be performed as soon as possible after completion of RT (preferably < 4 wk): Importantly, the role of chest CT is not to assess response, but rather to rule out local progression and/or signs of severe pneumonitis, which would contraindicate consolidation durvalumab therapy.
The emergence of nodal involvement or enlarged nodes during follow-up without other signs of progression should be confirmed histologically. Granulomatous/sarcoid-like lesions in the lymph nodes have been described in patients treated with immunotherapy[45], potentially requiring specific management or treatment.

FUTURE DIRECTIONS
After publication of the PACIFIC trial results, numerous questions have been raised regarding how to optimize immunotherapy in stage III NSCLC in terms of treatment duration, combinations, and RT schemes. This has even prompted a search for new biomarkers or additional treatments.

Treatment duration
Based on the data from the PACIFIC trial, the recommended duration of durvalumab therapy is 1 year. There may be a subset of patients (e.g., with low tumor burden, better radiological or metabolic response) who could obtain a similar benefit with a shorter duration of treatment, although data to support this approach are lacking.

Optimal timing and immunotherapy treatment scheme
RT and PD-L1 inhibitors have a synergistic effect that creates a more immunogenic tumor microenvironment by promoting CD8 T lymphocyte infiltration and suppression of suppressive myeloid cells[61]. Two prospective studies are currently evaluating the combined administration of anti-PD-1/PD-L1 agents during concomitant CRT: PACIFIC-2 (NCT03519971) with durvalumab and KEYNOTE-799 (NCT03631784) with pembrolizumab. However, the potential toxicity of these combinations will need to be observed carefully given findings from previous studies with nivolumab[62] and pembrolizumab[63], both of which showed highly promising results but with an increased risk of pneumonitis. Atezolizumab combined with concomitant CRT is being evaluated in the DETERRED study[64], which will also determine the efficacy and safety of this anti-PD-L1 agent combined with chemotherapy as a consolidation strategy after concomitant CRT.
Although concomitant CRT is the standard treatment in stage III NSCLC, there are some cases—due to the presence of comorbidities, the patient’s functional situation (poor PS and high risk of toxicity)—in which sequential treatment (CT followed by RT) is preferred. As consolidation durvalumab therapy becomes more widely used, the evidence base for sequential treatment in these patients has increased, but prospective data remain unavailable. The prospective, randomized PACIFIC-5 trial (NCT03706690) is currently underway to compare concomitant to sequential therapy. Moreover, that study includes monthly administration of durvalumab (1500 mg iv), which will provide novel efficacy and safety data for that dose level.
Other studies are investigating combined treatment with RT and immunotherapy in which chemotherapy is excluded. The SPRINT study is currently evaluating the efficacy of induction pembrolizumab monotherapy and maintenance RT in patients with PD-L1 > 50%[65]. The DUART study will evaluate the efficacy and safety of durvalumab after RT in patients not eligible for chemotherapy (NCT04249362). Other alternative strategies include combinations with drugs with different mechanisms of action (e.g., anti-CTLA-4) (NCT03663166).

Alternative RT schemes
At present, due to its proven efficacy and safety, the standard RT scheme is a total dose of 60 Gy at 2 Gy/d[7].Alternative approaches such as hypofractionated RT combined with immunotherapy are being evaluated in the NRG LUN 004 trial (NCT03801902). The combination of immunotherapy with proton therapy could reduce the cardiopulmonary toxicity associated with conventional RT, thus increasing the safety of hypofractionated schemes. This approach is being prospectively evaluated in another trial (NCT03818776).

Predictive biomarkers and PD-L1
At present, access to durvalumab consolidation in Europe is limited to patients with positive PD-L1 expression (> 1%). In addition to the well-known limitations of PD-L1 as a biomarker (interobserver variability, sample heterogeneity, and benefit in tumors without PD-L1 expression, etc.), we must also include temporal variability. RT and CT both alter the tumor microenvironment and PD-L1 expression[66,67]. Therefore, perhaps the decision to administer durvalumab should be based on PD-L1 determination in the tumor sample after completion of concomitant CRT; however, this may be challenging in routine clinical practice (due to patient risks, lack of resources, etc.), and thus more reliable, stable biomarkers are needed.
Some ongoing studies, such as the aforementioned PACIFC-5 trial, will provide prospective data on the drug's efficacy in patients with varying expression level of PD-L1.

Therapeutic options in patients who progress on durvalumab
Despite the good results achieved with the PACIFIC regimen, a significant proportion of patients still develop disease progression. In fact, 40% of patients required additional treatment after completion of durvalumab therapy, but only 8% received immunotherapy. The efficacy and safety of immunotherapy retreatment in these patients is not known, nor do we know which patient subgroup would most benefit from such an approach (e.g., based on PD-L1 expression, longer progression-free interval, etc.). However, several studies are underway in an effort to answer these questions (NCT03526887), and the results of these trials could potentially be extrapolated to patients treated with durvalumab.
Another area of interest involves cases which progression is exclusively oligometastatic. A recent communication from the ASTRO 2019 congress reported findings from an exploratory analysis of data from the PACIFIC trial, demonstrating that most patients presented evidence of progression in only one or two sites after durvalumab therapy[67]. A retrospective, real-world study that analyzed data from patients treated with durvalumab after concomitant CRT found that nearly half had oligometastatic disease at the first progression[68]. These findings suggest that local ablative therapies could be applied in patients with oligometastatic progression.

CONCLUSION
Treatment with 12 mo of consolidation durvalumab therapy is the new standard of care in patients with unresectable stage III NSCLC who have received radical-intent concomitant CRT without subsequent progression. The addition of immunotherapy to the treatment of locally-advanced NSCLC represents a paradigm shift based on the findings from the PACIFIC trial showing that consolidation durvalumab (an anti-PD-L1 ICI) significantly improved both PFS and OS compared to placebo. Moreover, the toxicity profile was manageable, with no significant deterioration in quality of life. Even so, implementation of this strategy in routine clinical practice presents numerous challenges, requiring a multidisciplinary approach to decision-making to resolve important controversies such as patient selection, PD-L1 determination, the optimal timing of durvalumab initiation, and changes in clinical work flow practices.
Many questions remain unresolved. However, we will have greater clarity when results are published from the many trials currently underway to evaluate diverse strategies that combine immunotherapy with radical treatment in patients with locally-advanced NSCLC. It seems probable that the management of these patients will continue to evolve in the near future, especially those with stage IIIA disease. Nevertheless, it is evident that immunotherapy for the treatment of locally-advanced NSCLC is here to stay.
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Figure Legends
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Figure 1 Radiotherapy and immune checkpoint inhibitors: Complementary mechanisms of action. The yellow arrows indicate anti-tumor processes and the red lines, mechanisms that block or suppress this anti-tumor immune response. APC: Adenomatous polyposis coli; ICI: Immune checkpoint inhibitors.
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Figure 2 Decision making process diagram to evaluate candidate patients for durvalumab consolidation according to PACIFIC trial strategy in clinical practice. 1In Europe. CRT: Chemoradiotherapy; EBUS: Endobronchial ultrasonography; EUS: Esophageal ultrasonography; HIV: Human immunodeficiency virus; NSCLC: Non-small cell lung cancer; PET-CT: Positron emission tomography-computed tomography; PD-L1: Programmed cell death ligand 1.

Table 1 Overview of the results of overall survival and progression-free survival efficacy of immunotherapy based-consolidation studies (PACIFIC, LUN 14-179) and historic attempts to improve overall survival in stage III non-small cell lung cancer (PROCLAIM and RTOG 0617)
	Endpoint
	Study and treatment

	
	PACIFIC durvalumab
	PACIFIC placebo
	LUN 14-179 pembrolizumab
	PROCLAIM pemetrexed
	RTOG 0617 (60 Gy RT)
	RTOG 0617 cetuximab

	Median follow-up
	33.3 mo
	33.3 mo
	18.6 mo
	22.2 mo
	22.9 mo
	21.3 mo

	OS
	
	
	
	
	
	

	Median
	NR
	29.1 mo
	22.4 mo
	26.8 mo
	28.7 mo
	25 mo

	12-mo
	83.1%
	74.6%
	74.7%
	76%
	80%
	76.2%

	24-mo
	66.3%
	55.3%
	
	52%
	57.6%
	52.3%

	36-mo
	57%
	43.5%
	
	40%
	
	

	PFS
	
	
	
	
	
	

	Median
	17.2 mo
	5.6 mo
	17 mo
	11.4 mo
	11.8 mo
	10.8 mo

	12-mo
	55.9%
	35.3%
	60.2%
	
	49.2%
	44.3%

	24-mo
	
	
	44.6%
	
	29.1%
	24.2%


OS: Overall survival; PFS: Progression-free survival; RT: Radiotherapy.






Table 2 Treatment-related events reported in ≥ 11% of patients in PACIFIC study arms and their rates in LUN 14-179 study1
	Event
	Treatment arm and study

	
	Durvalumab in PACIFIC, n = 475
	Placebo in PACIFIC, n = 234
	Pembrolizumab in LUN 14-179

	
	Any grade
	Grade 3/4
	Any grade
	Grade 3/4
	Any grade
	Grade 3/4

	Any event
	96.8%
	30.5%
	94.9%
	26.1%
	
	

	Cough
	35.2%
	0.4%
	25.2%
	0.4%
	25.8%
	1.1%

	Fatigue
	24%
	0.2%
	20.5%
	1.3%
	46.2%
	4.3%

	Dyspnea
	22.3%
	1.5%
	23.9%
	2.6%
	21.5%
	5.4%

	Radiation pneumonitis
	20.2%
	1.5%
	15.8%
	0.4%
	
	

	Diarrhea
	18.5%
	0.6%
	19.7%
	1.3%
	15.1%
	4.3%

	Pyrexia
	15.2%
	0.2%
	9.4%
	0%
	
	

	Nausea
	14.3%
	0%
	13.2%
	0%
	15.1%
	1.1%

	Anorexia
	14.3%
	0.2%
	12.8%
	0.9%
	17.2%
	1.1%

	Pneumonia
	13.3%
	4.4%
	7.7%
	3.8%
	
	

	Pneumonitis
	12.6%
	1.9%
	7.7%
	1.7%
	17.2%1
	5.4%

	Arthralgia
	12.4%
	0%
	5.1%
	0%
	15.1%
	1.1%

	Pruritus
	12.4%
	0%
	5.1%
	0%
	10.8%
	0%

	Rash
	12.2%
	0.2%
	7.7%
	0%
	12.9%
	1.1%

	Constipation
	11.8%
	0.2%
	8.5%
	0%
	
	

	Hypothyroidism
	11.6%
	0.2%
	1.7%
	0%
	7.5%
	0%


1Grade ≥ 2.
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