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Introduction

This multicenter, real-world cohort study aimed to evaluate the effectiveness of early cumulative dose administration and dosing pattern of liposomal irinotecan plus fluorouracil/leucovorin (nal-IRI+5-FU/LV) in patients with gemcitabine-refractory metastatic pancreatic ductal adenocarcinoma (mPDAC).



Material and Methods

The electronic medical records of mPDAC patients treated with nal-IRI+5-FU/LV in nine participating centers were manually reviewed. To accommodate to the NAPOLI-1 study population, only patients with an Eastern Cooperative Oncology Group Performance Score of 0–1 were included. The survival impact of the relative 6-week cumulative dose and dosing pattern (standard vs. reduced starting dose, with and without further dose modification) were investigated.



Results

Of the 473 included patients, their median overall survival (mOS) was 6.8 [95% CI, 6.2–7.7] months. The mOS of patients who received a relative 6-week cumulative dose of >80%, 60%–80%, and <60% were 7.9, 8.2, and 4.3 months, respectively (p<0.0001). Their survival impact remained significant after covariate adjustment using Cox regression. The mOS was 8.0–8.2 months in patients with a standard starting dose with and without early dose modification, and 9.3 and 6.7 months in those who had a reduced starting dose with and without escalation in the subsequent treatment, respectively. The incidence of grade 3–4 neutropenia and diarrhea was 23.3% and 2.7%, respectively.



Conclusion

Our results support the use of nal-IRI+5-FU/LV in gemcitabine-refractory mPDAC and suggest that a lower starting dose followed by a re-escalation strategy could achieve clinical outcomes comparable to those with standard starting doses in real-world practice.
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Introduction

Pancreatic ductal adenocarcinoma (PDAC) is the third leading cause of cancer mortality in the United States and the fourth in Japan and the European Union in 2020. It is predicted to be the second leading cause by 2030 in the United States and Germany (1–5). Owing to the delay in diagnosis and lack of effective therapeutic regimens, PDAC remains one of the deadliest cancers over the years. In the pivotal randomized phase 3 NAPOLI-1 study, liposomal irinotecan plus 5-fluorouracil/leucovorin (nal-IRI+5-FU/LV) demonstrated significant survival benefits in patients with gemcitabine-refractory metastatic PDAC (mPDAC) (6). Currently, nal-IRI+5-FU/LV is the only approved regimen for pancreatic cancer after the failure of gemcitabine-based treatment. Although randomized controlled trials remain the gold standard for drug approval, it has frequently been questioned whether the results of clinical trials can be reproducible in daily practice.

The use of medical information from routine healthcare settings has provided good support for filling the gap between clinical trials and real-life practice. Both the European Medicines Agency and the US Food and Drug Administration have adopted real-world evidence in the regulatory process (7, 8). The results of 11 real-world data (RWD) on the effectiveness of nal-IRI+5-FU/LV in pancreatic cancer from different regions and ethnicities are summarized in Supplementary Table 1 (9–19). However, due to the heterogeneity of study populations, that is, 0%–27.3% of patients with Eastern Cooperative Oncology Group performance score (ECOG PS) ≥2 and 0%–69.6% with a reduced starting dose, these clinical outcomes may not be directly compared (20).

The impact of early dose modification on the clinical outcomes of patients receiving nal-IRI+5-FU/LV remains unclear. For example, in the pre-specified analysis of the NAPOLI-1 study, the median overall survival (mOS) of per-protocol (PP) patients who received ≥80% of planned treatment within the first 6 weeks was 8.9 (95% confidence interval [CI], 6.4–10.5) months, as compared to the 4.4 (95% CI, 3.3–5.3) months of the non-PP cohort (20). On the other hand, the mOS of patients who had at least two dose treatments in the NAPOLI-1 study with and without early dose modification was 8.4 (95% CI, 5.26–11.04) and 6.7 (95% CI, 4.70–8.87) months, respectively (21). Therefore, we address the impact of a 6-week cumulative dose administration and different dosing patterns on the survival of patients enrolled in a large real-world multicenter cohort study.



Materials and Methods


Patients

This was a multicenter retrospective observational study; the inclusion criteria were as follows: 1) the receipt of nal-IRI+5-FU/LV after reimbursement in August 2018, 2) prior exposure to gemcitabine, 3) the presence of metastasis upon treatment with nal-IRI+5-FU/LV. The exclusion criteria were as follows: 1) nal-IRI+5-FU/LV in combination with other anti-cancer agents, 2) the substitution of 5-FU with S1, and 3) no metastasis upon the treatment of nal-IRI+5-FU/LV. This retrospective study was approved by the Institutional Review Board (IRB) of all participating institutes following the Declaration of Helsinki; informed consent was waived due to its retrospective nature. The IRB approval number of the institutes was as follows: Chang Gung Memorial Hospital 202100783B0; China Medical University Hospital CMUH109-REC2-176; Chung Shan Medical University Hospital CS2-21095; National Cheng Kung University Hospital A-ER-109-477; National Taiwan University Hospital 201911042RINC; Kaohsiung Medical University Hospital KMUHIRB-E(I)-20210150; Taipei Veterans General Hospital 2021-08-001AC; and Tri-Service General Hospital B202105057.



Assessment

Patient demographics, treatment outcomes, and adverse events were manually reviewed using electronic medical records. Upon the discretion of the physician, a radiographic evaluation of the tumor response was performed every 8–12 weeks by using the Response Evaluation Criteria for Solid Tumors version 1.1. Adverse events were evaluated and recorded according to the Common Terminology Criteria for Adverse Events version 4.0.3 (20).



Statistical Analysis

The descriptive statistics of patient demographics are presented as medians or percentages, as appropriate. The normality of the data distribution was checked using the Kolmogorov–Smirnov test. Fisher’s exact test was used to compare the differences in proportions between the groups.

The median duration of follow-up was estimated using the reverse Kaplan–Meier method. Progression-free survival (PFS) was defined as the time between the start date of nal-IRI+5-FU/LV and the date of disease progression, death, intolerance, loss of follow-up, or end of study, whichever occurred first. OS was calculated from the start of nal-IRI+5-FU/LV to death, loss to follow-up, or end of the study. PFS data was censored for intolerance, the loss of follow-up, or end of the study. OS data were censored for loss to follow-up or the end of the study. PFS and OS were estimated using the Kaplan–Meier method. Survival differences between groups were compared using the log‐rank test.

To investigate the effect of the cumulative dose, Cox regression analysis was used to estimate the hazard ratio (HR) and 95% CI. All variables with p < 0.05 were statistically significant. All statistical analyses were performed using R version 4.0.5 (R Core Team, Vienna, Austria) and SAS version 9.4 (SAS Institute Inc., Cary, NC, United States).




Results


Baseline Characteristics

The electronic medical records (EMRs) of 696 patients treated with nal-IRI+5-FU/LV from nine medical centers in Taiwan before November 2020 were retrospectively reviewed. To achieve better cohort homogeneity, only patients treated with nal-IRI+5-FU/LV after reimbursement in August 2018 were included. After the exclusion of 78 patients who did not fulfill the inclusion criteria, 618 patients with gemcitabine-refractory metastatic pancreatic cancer treated with nal-IRI+5-FU were included. For better comparison with the NAPOLI-1 study, in which only patients with a Karnofsky PS score ≥70 (equivalent to ECOG PS 0 or 1) were eligible, 145 patients with ECOG PS ≥2, who had significantly inferior OS (mOS 2.6 [95% CI, 2.2–3.1] vs. 6.8 [95% CI, 6.2–7.7] months of patients with ECOG PS 0–1, were excluded from the study (Supplementary Figure S1) (22). Finally, a total of 473 patients were included in the study (Figure 1). All baseline characteristics were comparable between the current and the NAPOLI-1 study; however, our patients had more stage IV disease at diagnosis and with prior exposure to fluorouracil-containing treatment than those in the NAPOLI-1 study (67.4% vs. 52.1% and 77.4% vs. 42.7%, respectively) (Table 1) (6, 23).




Figure 1 | Flowchart of study enrollment.




Table 1 | Baseline characteristics.





Relative 6-Week Cumulative Dose Significantly Impacts Outcome

The planned 6-week cumulative dose of nal-IRI was 240 mg/m2, equivalent to a 210 mg/m2 irinotecan free base. The PP analysis of the NAPOLI-1 study defined patients who received ≥80% of the planned nal-IRI dose during the first 6 weeks as the PP population. Therefore, we set a relative 6-week cumulative dose of 80% (192 mg/m2) as the first cutoff point and further divided the patients by the second cutoff points of 60% (144 mg/m2). As the data cutoff date was December 31, 2020, the median duration of the follow-up was 13.1 months [interquartile range (IQR) 7.0–20.6 months]. The mOS was significantly different in patients who received a relative 6-week cumulative dose >80%, 60%–80%, and <60%, 7.9 (95%CI, 6.6–9.3) vs. 8.2 (95%CI, 6.8–10.2) vs. 4.3 (95%CI, 3.4–5.6) months (p<0.0001) (Figure 2). The objective response rate (ORR) for the entire cohort was 9.1%. The median number of treatment cycles was 5; the median duration of treatment was 10.3 weeks, which was numerically better than the NAPOLI-1 study. The median 6-week cumulative dose of nal-IRI (salt based) was 170 mg/m2, as compared to 167.5 mg/m2 in the NAPOLI-1 study (Table 2).




Figure 2 | Overall survival (OS) of different cumulative dose groups. RDI, relative dose intensity.




Table 2 | Treatment response and dose.





Covariate Adjustment

As baseline characteristics were not balanced among the three cumulative dose groups, univariate Cox regression analysis was performed to identify possible covariate effects (Table 3). A multivariable Cox regression for OS was constructed using factors that were significantly predictive of OS by univariate analysis (p < 0.05) or that were considered clinically important; stage IV upon diagnosis, hypoalbuminemia (<4.0 g/dl), and CA 19-9 ≥ median (921 U/ml) were the most important prognostic factors in the multivariable analysis (Table 3). The prognostic impact of the 6-week cumulative dose remained significant after covariate adjustment (>80% vs. <60%, HR 2.12, 95% CI: 1.60–2.81, p<0.001).


Table 3 | Univariate and multivariable Cox regression of overall survival.





Dosing Pattern and Cumulative Dose

We further analyzed the different dosing patterns to address the possible cause of the varying 6-week cumulative dose. Given that physicians might adjust the dose of nal-IRI by only 10% in real-world practice, we therefore defined a >10% reduction in the starting dose (<72 mg/m2) as the reduced starting dose and a >10% decrease or increase in the subsequent cycles as either dose reduction or escalation, respectively. Dose delay was defined as a delay of ≥7 days from the planned dose of every 2 weeks. To reduce bias, patients who received only one dose of nal-IRI+5-FU/LV were excluded from the dosing pattern subgroup analysis as they had no chance for dose modification. Overall, 159 patients started with a standard dose, whereas 274 patients had a reduced starting dose. A bimodal distribution of the 6-week cumulative dose was observed in both the reduced starting dose and standard starting dose groups (Figure 3A). Based on the above definition, the patients were further classified into four dosing pattern groups as follows: standard starting dose without dose modification (group 1, n=69), standard starting dose with dose delay or reduction (group 2, n=90), reduced starting dose with dose escalation (group 3, n=63), and reduced starting dose without dose escalation (group 4, n=211). Among 159 patients with a standard starting dose (groups 1 and 2), 90 (56.6%) had early dose modification, which was consistent with that in the nal-IRI + 5-FU/LV arm of the NAPOLI-1 study (53 per 102 patients; 52.0%, p=0.52) (21). Furthermore, there were more patients with stage I–III at diagnosis in groups 1 and 4, whereas more patients in groups 1 and 2 did not have albumin data before nal-IRI+5-FU/LV treatment. Otherwise, the baseline characteristics were not significantly different among the four dosing groups (Supplementary Table S2).




Figure 3 | (A) Distribution of the 6-week cumulative dose in the standard and reduced starting dose groups. (B) Distribution of the 6-week cumulative dose in the different dosing pattern groups. Only included patients received at least two doses of nal-IRI+5FU/LV.



The median (IQR) starting doses in groups 1 and 2 were 79.5 (76.3–80.1) and 79.5 (76.9–80.0) mg/m2, respectively; these were 58.5 (48.6–62.9) mg/m2 and 60.7 (44.1–65.3) mg/m2 in groups 3 and 4 (Table 4). The corresponding median 6-week cumulative doses of nal-IRI for dosing pattern groups 1, 2, 3, and 4 were 236, 160, 193, and 153 mg/m2, respectively (Table 4 and Figure 3B). Groups 1, 2, and 3 had similar mOS, which was significantly better than that of group 4 (8.0, 8.2, 9.3, and 6.7 months, respectively) (Figure 4).


Table 4 | Dose distribution of different dosing pattern subgroups.






Figure 4 | The Kaplan–Meier plot of OS in the different dosing pattern groups. Only included patients received at least two doses of nal-IRI+5FU/LV.





Real-World Safety Profile

The selected adverse events are listed in Table 5. The most common ≥grade 3 adverse events were neutropenia (23.3%), anemia (19.5%), and hypokalemia (12.7%). All adverse events were comparable to those observed in the NAPOLI-1 study without extra safety considerations in real-world settings except for more ≥grade 3 anemia (19.5% vs. 9.4%) and less ≥grade 3 diarrhea in our study (2.7% vs. 12.8%). There was no significant difference in the safety profile among the three cumulative dose groups.


Table 5 | Adverse effects in different 6-week cumulative dose groups.



Of note, despite the 6-week cumulative dose in dosing pattern group 3 being numerically higher than that in group 2, the former had significantly less all-grade neutropenia (34.9% vs. 58.9%, p=0.005) and less ≥grade 3 neutropenia (15.9% vs. 34.4%, p=0.015) than the latter (Supplementary Table S3).




Discussion

Through the collaboration of nine medical centers in Taiwan, we collected one of the largest numbers of patients with previous gemcitabine-refractory mPDAC who had received nal-IRI+5-FU/LV treatment. With similar patient demographics, the treatment response and survival in our study were comparable to those in the NAPOLI-1 study. Thus, our study provides real-world evidence to support the effectiveness and safety of nal-IRI+5-FU/LV in gemcitabine-refractory mPDAC.

In the pre-specified analysis of the NAPOLI-1 study, the PP population in the nal-IRI+5-FU/LV arm, defined as ≥80% of the planned treatment during the first 6 weeks, had an mOS of 8.9 months; it was significantly better than that in the non-PP population (4.4 months) (20). In this study, the corresponding mOS of patients with >80% and ≤80% of the planned nal-IRI dose within 6 weeks were 7.9 and 6.3 months, respectively (p=0.0071). The mOS of patients with relative 6-week cumulative doses of 60%–80% and <60% were 8.2 and 4.3 months, respectively. Although our study set a different cut-off point at 60% as compared to the 80% proposed in the NAPOLI-1 PP study, our results were still consistent with the NAPOLI-1 PP study that achieving a certain level of cumulative nal-IRI dose within first 6 weeks, an indicator of treatment compliance to nal-IRI+5-FU/LV treatment, could impact their survival outcome.

It is hypothesized that the longer survival of patients with a higher 6-week cumulative dose was due to better baseline conditions. For example, in the nal-IRI+5-FU/LV arm of the NAPOLI-1 study, the percentage of patients with a Karnofsky PS of 90–100 in the PP and non-PP populations were 62.1% and 49%, respectively (20). However, in our study, the impact of the 6-week cumulative dose of nal-IRI on survival remained significant even after adjusting for confounding factors by Cox regression (Table 3). Therefore, these findings justify the importance of dose delivery, regardless of baseline conditions.

In the NAPOLI-1 trial, the starting dose of nal-IRI in the combination arm was fixed at 80 mg/m2, except for those with known homozygous UGT1A1*28 alleles. In real-world practice, the starting dose of nal-IRI would likely be modified upon the discretion of the physicians. Furthermore, four of the 11 RWDs reported that pre-emptive starting dose reduction had no impact on survival, while three studies reported a subsequent dose delay or modification that did not jeopardize the treatment outcome (Supplementary Table S1) (9, 10, 14–16). Only one study reported that patients with subsequent dose delays or modifications had better survival (15). However, the results should be interpreted with caution since it was a database-derived study and the immortal time bias was not adjusted (15). In our dosing pattern subgroup analysis, the mOS was similar in patients who received the standard starting dose with or without dose modification, with mOS of 8.0 and 8.2 months, respectively. This result is consistent with the findings of the previous post-hoc analysis from the NAPOLI-1 study; patients with early dose modification had comparable survival as compared to those without dose modification (mOS of 8.4 vs. 6.7 months, respectively, p=0.595) (21). Furthermore, the reduced starting dose followed by dose escalation in well-tolerated patients is a feasible strategy to maintain adequate dose delivery (median 6-week cumulative dose: 193 mg/m2, 80% of the planned dose) and therapeutic outcomes (mOS: 9.3 months), as compared to those receiving standard starting doses with and without early dose modification. The effectiveness of the dose escalation strategy has been demonstrated in oncology. For example, in the ReDOS colon cancer study, a reduced regorafenib starting dose from 80 mg/day with escalation had comparable survival but less toxicity than the standard dose group, which started at 160 mg per day (24). Thus, our study once again highlights the importance of a dose modification strategy to help patients receive adequate dose delivery. Baseline characteristics were not significantly different among the four dosing pattern groups (Supplementary Table S2). Physician preference, patient adherence, or a decline in performance could possibly contribute to different dosing patterns; these factors were not recorded in the EMR. However, based on our observation, a lower starting dose followed by a re-escalation strategy could achieve clinical outcomes comparable to those with standard starting doses in real-world practice. The nuance approach should be beneficial in a group of relatively fragile patients with disease progression and possible residual toxicities from previous chemotherapy (25).

This study has some limitations owing to its retrospective nature. First, there is no pre-specified dose modification protocol; we define a 10% dose modification value based on clinical experience and previous real-world studies (13). Second, adverse events in the first 6 weeks could influence patient adherence as well as the 6-week cumulative dose. However, our study recorded adverse events during the entire treatment course without a specified time frame for reporting adverse events in the first 6 weeks. Moreover, the cause of the reduced starting dose was not recorded in the EMRs. This was not only a limitation of our study but also a reflection of real-world practice. Our study suggested that inadequate dose delivery (<60%), regardless of cause, could negatively impact patient survival. Finally, although we adjusted for a variety of possible confounding factors that could influence the dosing pattern, some factors cannot be adjusted owing to its retrospective nature, such as physician preference or patient adherence. Therefore, the success of the dose-escalation strategy observed in our study requires further validation in a prospective randomized controlled study.



Conclusions

We report one of the largest cohorts of patients with mPDAC who were treated with nal-IRI+5-FU/LV. The treatment outcomes and safety profiles in our study were comparable to those of the NAPOLI-1 study, which supported nal-IRI+5-FU/LV as the standard of care after the failure of gemcitabine-based treatment. Our study also demonstrated the effect of the 6-week cumulative dose on overall survival, thus highlighting the importance of achieving adequate dose delivery. Moreover, our study provided real-world evidence to support a lower starting dose followed by a re-escalation strategy, which can be associated with a lower incidence of significant adverse events as well as comparable survival as compared to starting with a standard dose.
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N=117) Overall Relative 6-week Relative 6-week Relative 6-week P-value for
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(N =175) (N =134) (N = 164)
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Partial response 19 (16.2%) 42 (8.9%) 14 (8.0%) 7 (12.7%) 11 (6.7%)
Stable disease 39 (33.3%) 139 (29.4%) 68 (38.9%) 30 (22.4%) 41 (25.0%)
Progression disease 34 (29.1%) 231 (48.8%) 76 (43.4%) 77 (57.5%) 78 (47.6%)
Not evaluable 22 (18.8%) 60 (12.7%) 16 (9.1%) 10 (7.5%) 34 (20.7%)
Number of cycles, 3(2-9) 5(3-9 6 (4-11) 6 (4-10) 3 (2-6) <0.001
median (IQR)
Duration of 8.7 (6.4-22.0) 10.8 (6.7-22.0) 13.0 (8.2-26.4) 12.8 (7.0-27.1) 5.9 (1.6-13.4) <0.001
treatment,
weeks, median (IQR)
6-week cumulative 167.5 (IQR not 170 (122-210) 220 (205-236) 166 (158-183) 102 (79.5-128) <0.001
dose, disclosed)

median (IQR), mg/m?

IQR, interquartile range.
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NAPOLI-1 Nal-IRI+5-FU/ Real-world cohort

LV (N =117)
Overall 6-week cumulative 6-week cumulative 6-week cumulative P-value §
(N=473)  dose >80% (N =175) dose 60%-80% (N = 134) dose <60% (N = 164)
Gender 0.238
Female 48 (41%) 198 (41.9%) 81 (46.3%) 56 (41.8%) 61 (37.2%)
Male 69 (59%) 275 (68.1%) 94 (53.7%) 78 (68.2%) 108 (62.8%)
Age, year, median 63 (41-81) 63 (27-86) 62 (27-80) 64 (37-86) 63 (34-82) 0.506
(range)
Disease stage at diagnosis 0.005
Stage il 56 (47.9%) 154 (32.6%) 56 (32.0%) 31 (23.1%) 67 (40.9%)
Stage IV 61 (52.1%) 319 (67.4%) 119 (68.0%) 103 (76.9%) 97 (59.1%)
Primary tumor location™ 0.374
Head 70 (59.8%) 249 (52.6%) 87 (49.7%) 75 (56.0%) 87 (53.0%)
Body 2 (10.3%) 108 (22.8%) 41 (23.4%) 32 (23.9%) 35 (21.3%)
Tail 4 (12.0%) 93 (19.7%) 42 (24.0%) 19 (14.2%) 32 (19.5%)
Multi-locations 6(5.1%) 20 (4.2%) 5 (2.9%) 6 (4.5%) 9 (5.5%)
including head
Multi-locations 9(7.7%) 3(0.6%) 0(0%) 2 (1.5%) 1(0.6%)
excluding head
ECOG =
0-1 114 (97.4%) 249 (52.6%) 175 (100%) 134 (100%) 164 (100%)
>2 3 (2.6%) - - - -
Baseline albumin <0.001
>4.0 g/dl 53 (45.3%) 114 (24.1%) 35 (20.0%) 38 (28.4%) 41 (25.0%)
<4.0 g/dl 64 (54.7%) 179 (37.8%) 55 (31.4%) 38 (28.4%) 86 (52.4%)
Not recorded = 180 (38.1%) 85 (48.6%) 58 (43.3%) 37 (22.6%)
Number of metastatic sites 0.632
1 9(16.2%) 254 (53.7%) 87 (49.7%) 77 (57.5%) 0 (54.9%)
2 49 (41.9%) 141 (29.8%) 54 (30.9%) 37 (27.6%) 50 (30.5%)
3 22 (18.8%) 65 (13.7%) 27 (15.4%) 16 (11.9%) 22 (13.4%)
>4 7 (6.0%) 13 (2.7%) 7 (4.0%) 4 (3.0%) 2 (1.2%)
Sites of metastases
Liver 75 (64.1%) 319 (67.4%) 116 (66.3%) 9 (59.0%) 124 (75.6%) 0.009
Lung 36 (30.8%) 122 (25.8%) 48 (27.4%) 8 (28.4%) 36 (22.0%) 0.373
Peritoneum 28 (23.9%) 130 (27.5%) 51 (29.1%) 41 (30.6%) 38 (23.2%) 0.298
Distant node 2 (27.4%) 135 (28.5%) 58 (33.1%) 35 (26.1%) 42 (25.6%) 0.235
CA 19-9 0.029
<40 U/ml 22 (18.8%) 69 (14.6%) 25 (14.3%) 16 (11.9%) 28 (17.1%)
>40 U/ml 92 (78.6%) 346 (73.2%) 120 (68.6%) 100 (74.6%) 126 (76.8%)
Not recorded 3 (2.6%) 58 (12.3%) 30 (17.1%) 18 (13.4%) 10 (6.1%)
Previous anticancer therapy
mFOLFIRINOX NA 38 (8.0%) 12 (6.9%) 5 (3.7%) 21 (12.8%) 0.013
Gem + nab-P NA 144 (30.4%) 49 (28.0%) 33 (24.6%) 62 (37.8%) 0.033
SLOG NA 97 (20.5%) 49 (28.0%) 28 (20.9%) 20 (12.2%) 0.002
Gem + S1 NA 132 (27.9%) 53 (30.3%) 40 (29.9%) 39 (23.8%) 0.344
Gemcitabine- 117 (100%) 473 (100%) 175 (100%) 134 (100%) 164 (100%)
containing
Fluorouracil- 50 (42.7%) 366 (77.4%) 141 (80.6%) 106 (79.1%) 119 (72.6%) 0.181
containing
S1-containing NA 317 (67.0%) 129 (73.7%) 93 (69.4%) 95 (57.9%) 0.007
Irinotecan- 2 (10.3%) 64 (13.5%) 17 (9.7%) 4(10.4%) 33 (20.1%) 0.009
containing
Platinum-containing 38 (32.5%) 218 (46.1%) 85 (48.6%) 66 (49.3%) 67 (40.9%) 0.249
Prior lines of advanced diseases 1 0.014
0 62 (53%) 295 (62.4%) 120 (68.6%) 83 (61.9%) 92 (56.1%)
l 5 (13%) 7 (1.5%) 0 (0%) 5(3.7%) 2(1.2%)
>2 40 (34%) 171 (36.2%) 55 (31.4%) 46 (34.3%) 70 (42.7%)
Prior surgery 0.036
No surgery NA 281 (69.4%) 111 (63.4%) 79 (59.0%) 91 (55.5%)
Whipple operation 30 (26%) 77 (16.3%) 27 (15.4%) 29 (21.6%) 21 (12.8%)
Other surgical NA 115 (24.3%) 37 (21.1%) 26 (19.4%) 52 (31.7%)
procedure
Time since last previous therapy 0.366
Median (IQR), 1.4 (0.9-2.1) 7(0.5-1.2) 0.7 (0.5-1.0) 7(0.5-1.2) 7(0.5-1.2)
months
Not recorded = 65 (13.7%) 9 (10.9%) 30 (22.4%) 6 (9.8%)

IQR, interquartile range; NA, not available.
'In the NAPOLI-1 studly, 2.7% of patients are classified as having an unknown location, which is not shown here.
*The definition is slightly different. Systemic therapy used for locally advanced disease is counted in the present real-world study but not in the NAPOLI-1 study. §P-value for subgroups
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NAPOLI-1 Nal-IRI+5-
FU/LV (N = 117)

Real-world cohort

Overall Relative 6-week cumulative Relative 6-week cumulative Relative 6-week cumulative
(N = 473) dose >80% (N = 175) dose 60-80% (N = 134) dose <60% (N = 164)
Neutropenia
All grade 46 (39.3%) 197 (41.6%) 88 (50.3%) 53 (39.6%) 56 (34.1%)
>Grade 3 32 (27.4%) 110 (23.3%) 51 (29.1%) 29 (21.6%) 30 (18.3%)
Febrile 2 (1.71%) 16 (3.4%) 7 (4.0%) 7 (5.2%) 2 (1.2%)
neutropenia
Not recorded = 9 (1.9%) 0 (0%) 2(1.5%) 7 (4.3%)
Anemia
All grades 44 (37.6%) 301 (63.6%) 118 (67.4%) 92 (68.7%) 91 (55.5%)
>Grade 3 11 (9.4%) 92 (19.5%) 36 (20.6%) 26 (19.4%) 30 (18.3%)
Not recorded " 6 (1.3%) 1 (0.6%) 1 (0.7%) 4 (2.4%)
Hypokalemia
Al grades 4 (12.0%) 152 (32.1%) 60 (34.3%) 45 (33.6%) 47 (28.7%)
>Grade 3 4 (3.4%) 60 (12.7%) 22 (12.6%) 15 (11.2%) 23 (14.0%)
Not recorded 3 105 (22.2%) 46 (26.3%) 29 (21.6%) 30 (18.3%)
Fatigue
All grades 47 (40.2%) 211 (44.6%) 89 (50.9%) 59 (44.0%) 63 (38.4%)
>Grade 3 16 (13.7%) 8(1.7%) 1(0.6%) 3(2.2%) 4(2.4%)
Not recorded o 35 (7.4%) 12 (6.9%) 8 (6.0%) 15 (9.1%)
Vomiting
All grades 61 (52.1%) 186 (39.3%) 74 (42.3%) 60 (44.8%) 52 (31.7%)
>Grade 3 3(11.1%) 15 (3.2%) 2(1.1%) 4(3.0%) 9 (55%)
Not recorded = 9 (1.9%) 2 (1.1%) 2 (1.5%) 5 (3.0%)
Diarrhea
All grades 69 (59.0%) 142 (30.0%) 54 (30.9%) 49 (36.6%) 39 (23.8%)
>Grade 3 5 (12.8%) 13 (2.7%) 2(1.1%) 4 (3.0%) 7 (4.3%)
Not recorded - 18 (2.7%) 4 (2.3%) 3 (2.2%) 6 (3.7%)





