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Background: Pancreatic adenocarcinoma (PA) remains one of the most lethal malignancies. However, 
treatment options have expanded. Since 2011, FOLFIRINOX (fluorouracil, leucovorin, oxaliplatin, and 
irinotecan) and nab-paclitaxel plus gemcitabine have demonstrated superior outcomes over gemcitabine 
for advanced disease and have become standard chemotherapy regimens. This study aimed to analyze  
23-year survival trends in PA at a Brazilian cancer center, focusing on comparisons between the pre- and 
post-FOLFIRINOX eras.
Methods: This retrospective study analyzed patients diagnosed and treated at a large cancer center from 
2000 to 2023, examining survival trends and changes in clinicopathological features and treatment across 
two 12-year periods: Period 1 (2000–2011), before FOLFIRINOX, and Period 2 (2012–2023), after 
FOLFIRINOX incorporation. The primary objective was to compare overall survival rates between the  
two time periods. The secondary objective was to evaluate changes in clinicopathological characteristics and 
treatment modalities.
Results: A total of 1,078 patients were included in this analysis, with 274 patients in Period 1 and  
804 patients in Period 2. The proportion of female patients increased in Period 2 (43.8% in Period 1 
vs. 50.9% in Period 2, P=0.051), and the median age at diagnosis rose from 62.5 to 66 years (P<0.001). 
Early-stage tumors (stages I–II) were more frequently diagnosed in Period 2 (16% vs. 29.8%, P<0.001). 
Chemotherapy use increased from 70.1% (192 patients) in Period 1 to 83.2% (669 patients) in Period 
2 (P<0.001), while multimodal therapy (surgery + chemotherapy) rose from 11.3% to 16.7% (P<0.001). 
Median overall survival (mOS) improved from 7.29 months in Period 1 to 13.24 months in Period 2 
(P<0.001), with the 5-year survival increasing from 5.2% to 14.3%. Among the early-stage patients, mOS 
increased from 19.7 to 34.4 months (P=0.01). No survival difference was observed for stage III disease (mOS: 
16.7 vs. 14.8 months, P=0.76), while outcomes for stage IV improved (mOS: 4.76 vs. 9.99 months, P<0.001). 
Conclusions: This 23-year analysis highlights the evolving treatment landscape and improved outcomes in 
PA with the introduction of more effective therapies.
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Introduction

Pancreatic adenocarcinoma (PA) is a highly lethal 
malignancy (1), with a rising incidence globally in recent 
years (2,3). Curative treatment is limited to patients with 
localized disease and typically involves surgery, combined 
with (neo)adjuvant chemotherapy and, in particular cases, 
radiotherapy (4,5). For patients with unresectable or 
metastatic disease, systemic chemotherapy remains the 
primary therapeutic option (6) and maintenance therapy 
with targeted therapy can be used in highly selected cases (7).  
Over the past two decades, surgical techniques have 
advanced toward less invasive methods, resulting in reduced 
morbidity and mortality (8,9). 

Additionally, more effective chemotherapy (10-12) and 
radiotherapy (13) regimens have demonstrated improved 
outcomes. Notably, in 2011, a phase 3 randomized trial 
clearly demonstrated the superiority of FOLFIRINOX 
(fluorouracil, leucovorin, oxaliplatin, and irinotecan) 
over single-agent gemcitabine in overall survival (OS), 
progression-free survival, and objective response (10). In 
2013, a second randomized phase 3 trial showed that nab-
paclitaxel plus gemcitabine significantly improved survival 
compared to single agent gemcitabine (11). As a result, 
FOLFIRINOX and nab-paclitaxel plus gemcitabine became 
standard treatments for fit patients with advanced disease. 

In this study, we aim to evaluate survival trends in patients 
diagnosed with PA and treated at a major cancer center 
in Brazil over the past 23 years, focusing on a comparison 
between the pre-FOLFIRINOX and post-FOLFIRINOX 
eras. We present this article in accordance with the 
STROBE reporting checklist (14) (available at https://jgo.
amegroups.com/article/view/10.21037/jgo-2024-942/rc).

Methods

We conducted a retrospective analysis of patients with 
histologically confirmed PA, diagnosed between 2000 
and 2023 at a large cancer center in Brazil. The study 
included patients aged 18 years or older, all of whom 
received treatment at our institution. All cases with stages 
I–IV disease [according to the American Joint Committee 
on Cancer (AJCC) 7th edition] were considered, and 
patients with histologies other than adenocarcinoma were 
excluded from the analysis. Two distinct 12-year periods 
were analyzed: Period 1, before FOLFIRINOX (patients 
diagnosed between 2000 and 2011) and Period 2 (patients 
diagnosed between 2012 and 2023), after FOLFIRINOX 
introduction. The study was conducted in accordance with 
the Declaration of Helsinki and its subsequent amendments. 
The study protocol was approved by the institutional ethics 
committee of A.C. Camargo Cancer Center (No. 2462/17) 
on 12 May 2017. The requirement for informed consent 
was waived due to the use of de-identified data.

Clinicopathological characteristics (gender, age at 
diagnosis, and staging), treatment modalities (surgery, 
chemotherapy, and radiotherapy) and time between 
diagnosis to treatment initiation (in days) were extracted 
from medical records and administrative documents. 
Patients treated partially or totally at other institutions and 
those without at least one follow-up visit at our center were 
excluded from the study.

The primary objective was to compare OS rates between 
the two time periods, with patients subcategorized by stage 
(I–II, III, or IV). The secondary objective was to evaluate 
changes in clinicopathological characteristics and treatment 
modalities between the two periods. 

Statistical analysis

OS was defined as the time from cancer diagnosis to death 
or last follow-up. Survival analysis was performed using the 
Kaplan-Meier method and log-rank test. Univariate analysis 
was conducted using Cox proportional hazards regression, 
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and comparisons of clinicopathological characteristics 
and treatment modalities were made using Chi-squared 
tests. Continuous variables were summarized using means, 
medians and interquartile ranges (IQRs), depending on 
their distribution. Continuous variables were compared 
using the non-parametric Mann-Whitney U test. 

A P value of less than 0.05 was considered statistically 
significant. Records with missing values were excluded from 
the specific analyses. For patients lost to follow-up, the date 
of their last documented medical record entry was used as 
the censoring point in survival analyses. Statistical analyses 
were conducted using R and RStudio software. 

Results

A total of 1,078 patients were included in this analysis, 
with 274 patients in Period 1 and 804 patients in Period 
2 (Table 1). The mean number of patients diagnosed per 
year was 22.8 in Period 1 and 67.0 in Period 2. The gender 
distribution in Period 1 included 154 males (56.2%) and 
120 females (43.8%), while in Period 2, 395 males (49.1%) 
and 409 females (50.9%) were identified (P=0.051). The 
median age at diagnosis was 62.5 years (range, 29–92 years) 
in Period 1, and 66 years (range, 24–95 years) in Period 2 
(P<0.001). In Period 1, stage distribution was as follows: 

19 patients (6.9%) with stage I, 25 (9.1%) with stage II, 42 
(15.3%) with stage III, and 188 (68.6%) with stage IV. In 
Period 2, 81 patients (10.1%) were diagnosed with stage I, 
158 (19.7%) with stage II, 104 (12.9%) with stage III, and 
461 (57.3%) with stage IV (P<0.001).

The median time from diagnosis to initiation of 
treatment was 28 days (IQR, 11–51.25 days) in Period 1 
and 22 days (IQR, 9–41 days) in Period 2 (P=0.03). Surgery 
was performed in 82 patients (29.9%) in Period 1 and  
229 patients (28.5%) in Period 2 (P=0.71). Chemotherapy 
was administered to 192 patients (70.1%) in Period 1 and 
669 patients (83.2%) in Period 2 (P<0.001). Radiotherapy 
was utilized in 54 patients (19.7%) in Period 1 and  
121 patients (15.0%) in Period 2 (P=0.09). Multimodal 
treatment, involving both surgery and chemotherapy, was 
given to 31 patients (11.3%) in Period 1 and 134 patients 
(16.7%) in Period 2 (P<0.001).

At the time of data cut-off, 261 patients from Period 1 
had died, with a median follow-up time of 133.3 months 
[95% confidence interval (CI): 111.5–not reached]. In 
Period 2, 541 patients had died, with a median follow-up 
time of 39.9 months (95% CI: 34.5–45.1). The median OS 
(mOS) was 7.29 months (95% CI: 6.24–8.74) in Period 
1, and 13.24 months (95% CI: 12.45–14.26) in Period 2 
(Figure 1A). The 5-year OS rates were 5.2% in Period 1 

Table 1 Clinicopathological characteristics and treatment modalities

Variables Period 1 (N=274) Period 2 (N=804) P

Gender

Male 154 (56.2) 395 (49.1) 0.051

Female 120 (43.8) 409 (50.9)

Age (years) 62.5 [55–71.75] 66 [58–73] <0.001

Staging <0.001

I 19 (6.9) 81 (10.1)

II 25 (9.1) 158 (19.7)

III 42 (15.3) 104 (12.9)

IV 188 (68.6) 461 (57.3)

Surgery 82 (29.9) 229 (28.5) 0.71

Chemotherapy 192 (70.1) 669 (83.2) <0.001

Radiotherapy 54 (19.7) 121 (15.0) 0.09

Surgery + chemotherapy 31 (11.3) 134 (16.7) <0.001

Time from diagnosis to treatment (days) 28 [11–51.25] 22 [9–41] 0.03

Data were presented as median [interquartile range] or n (%). 
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and 14.3% in Period 2 [hazard ratio (HR) =0.61, 95% CI: 
0.52–0.70, P<0.001].

For patients with stages I and II disease, the mOS 
was 19.7 months (95% CI: 14.3–31.6) in Period 1, and  
34.4 months (95% CI: 22.4–45.6) in Period 2 (Figure 1B). 
The 5-year OS rates were 23.3% in Period 1 and 37.8% in 
Period 2 (HR =0.63, 95% CI: 0.43–0.91, P=0.01). Among 
patients with stage III disease, the mOS was 16.7 months 
(95% CI: 13.5–25.5) in Period 1, and 14.8 months (95% 
CI: 12.6–18.7) in Period 2 (Figure 1C), with 5-year OS 
rates of 2.7% and 8.7%, respectively (HR =1.06, 95% CI: 
0.7–1.57, P=0.76). For patients with stage IV disease, the 
mOS was 4.76 months (95% CI: 4.07–6.18) in Period 1 and  
9.99 months (95% CI: 9.07–11.07) in Period 2 (Figure 1D). 
The 5-year OS rates remained below 5% in both periods 
(HR =0.60, 95% CI: 0.50–0.72, P<0.001).

Discussion

PA remains one of the most lethal malignancies, with a 
rising incidence in recent years. Screening is currently 

limited to high-risk individuals (15), and early-stage 
symptoms are often vague, leading to late diagnoses in most 
cases. Consequently, the majority of patients present with 
advanced disease (16), restricting the potential for curative 
treatment. Our retrospective analysis supports this trend, 
showing that most cases are diagnosed at stage IV.

However, a notable finding in our study is the increase in 
diagnoses at earlier stages (I–II) in recent years. Alongside 
this shift, OS for these early-stage patients has improved, 
with a 5-year OS rate of 37.8%. These results underscore 
the urgent need for improved early detection tools. 
Additionally, we observed an increasing use of multimodal 
treatment approaches, primarily involving surgery combined 
with chemotherapy. Published studies have reinforced the 
importance of radical resections (17-19) and chemotherapy, 
whether delivered as neoadjuvant or adjuvant therapy 
(20,21), in improving curative outcomes for non-metastatic, 
resectable or potentially resectable tumors.

Chemotherapy regimens have advanced considerably 
in recent years (22,23). The FOLFIRINOX protocol first 
demonstrated a significant survival benefit in metastatic 

Figure 1 Overall survival. (A) Overall survival for all patients; (B) overall survival for stages I–II; (C) overall survival for stage III; (D) overall 
survival for stage IV. P1: period 1 (2000–2011); P2: period 2 (2012–2023); HR, hazard ratio; mOS, median overall survival.
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pancreatic cancer (10), quickly becoming a standard since 
its initial publication in 2011. The decision to divide our 
analysis into two periods (Period 1: 2000–2011, and Period 
2: 2012–2023) was based on the widespread adoption 
of FOLFIRINOX starting in 2012. Additionally, the 
combination of nab-paclitaxel plus gemcitabine, which 
showed superior OS compared to gemcitabine alone in the 
metastatic setting (11), became available in our country in 
2017. Our findings confirm that more active chemotherapy 
regimens have led to a significant improvement in OS for 
metastatic patients treated after 2011.

More recently, modified FOLFIRINOX (mFOLFIRINOX) 
has also demonstrated improved survival in the adjuvant 
setting when compared to gemcitabine (12,24). Current 
international guidelines recommend radical resection 
followed by 6 months of mFOLFIRINOX as the standard 
of care for fit patients (4,5). Moreover, advancements in 
less invasive surgical techniques have reduced complication 
rates (25,26) and promoted quicker recoveries, enabling 
more patients to complete their treatment regimens. These 
improvements likely explain the survival gains observed in 
early-stage (I–II) disease in our cohort.

Notably, a significant proportion of our cohort presented 
with metastatic disease, which may partially explain the 
lower rates of multimodal therapy observed (11.3% in 
Period 1 and 16.7% in Period 2), as most patients with 
metastatic cancer typically receive chemotherapy as their 
primary treatment. Additionally, patient conditions, 
particularly after surgery, may have further limited the 
administration of adjuvant treatments (27,28). 

Nevertheless, no significant survival improvements 
were seen for stage III patients (T4 or N2 tumors), who 
often present with borderline resectable disease. This 
group remains particularly challenging to treat. Current 
evidence suggests that neoadjuvant chemotherapy or 
chemoradiotherapy should be employed (29,30), but 
the optimal regimen remains unclear, and pathological 
complete response (pCR) rates are low (31).

Finally, our analysis revealed an epidemiological shift 
in PA. We noted a statistically significant increase in the 
median age at diagnosis, rising from 62.5 to 66 years in 
Period 2, alongside a growing proportion of female patients 
during this period. In a recent nationwide study analyzing 
data from the National Program of Cancer Registries 
(2001–2018), researchers observed an overall increase 
in pancreatic cancer rates among both men and women. 
Notably, the incidence among women younger than  
55 years rose by 2.4% more than in men of the same age, 

highlighting a surprising and emerging trend in younger 
female patients (32). While our findings highlight an 
older demographic, the rising incidence of early-onset 
PA underscores the critical need for improved treatment 
strategies for all age groups.

Our study has several limitations. First, due to the nature 
of our data source, which comes from medical files but also 
administrative documents, we were unable to fully describe 
the treatments received by patients, including specific 
chemotherapy protocols, settings, dose intensity, and 
treatment durations. This lack of granularity in treatment 
data prevents a deeper understanding of treatment patterns 
and potential variations. Second, we did not evaluate 
disease-free survival, which is a well-established and 
important endpoint in PA studies, limiting our ability to 
assess the effectiveness of interventions in terms of long-
term remission. Additionally, the retrospective design of 
our study may introduce selection bias, as the inclusion of 
patients was dependent on available administrative records 
rather than a prospective study design. 

Furthermore, we lacked detailed clinical information, 
such as comorbidities, performance status, and post-
treatment complications, which could have influenced 
treatment decisions and outcomes. Despite these limitations, 
we present significant data from a large cohort of patients 
treated in an underrepresented country. Therefore, we 
believe our findings are valuable as a benchmark for future 
research in PA care in Brazil.

Conclusions

The f indings  f rom th i s  23-year  s tudy  h ighl ight 
improvements in survival outcomes for PA patients, 
particularly those diagnosed at earlier stages. The 
increased diagnoses at stage I–II and the significant survival 
gains observed in these patients reflect advancements 
in diagnostic tools and therapeutic strategies, including 
multimodal treatments. However, survival improvements 
for advanced-stage patients, particularly those with stage III 
disease, remain limited, emphasizing the need for further 
research into more effective treatments for these cases.

Additionally, our analysis has revealed important 
epidemiological trends, such as an increased proportion 
of female patients. This shift aligns with recent studies 
reporting a growing incidence of pancreatic cancer, 
particularly among younger female patients. These findings 
underscore the need for a comprehensive understanding of 
the biological features of the disease, including risk factors 
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in younger individuals. Finally, the increasing complexity 
of pancreatic cancer cases highlights the necessity for 
continued innovation in both therapeutic and diagnostic 
fields.

Acknowledgments

None.

Footnote

Reporting Checklist: The authors have completed the 
STROBE reporting checklist. Available at https://jgo.
amegroups.com/article/view/10.21037/jgo-2024-942/rc

Data Sharing Statement: Available at https://jgo.amegroups.
com/article/view/10.21037/jgo-2024-942/dss

Peer Review File: Available at https://jgo.amegroups.com/
article/view/10.21037/jgo-2024-942/prf

Funding: None.

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://jgo.amegroups.
com/article/view/10.21037/jgo-2024-942/coif). The authors 
have no conflicts of interest to declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. The study was 
conducted in accordance with the Declaration of Helsinki 
and its subsequent amendments. The study protocol was 
approved by the institutional ethics committee of A.C. 
Camargo Cancer Center (No. 2462/17) on 12 May 2017. 
The requirement for informed consent was waived due to 
the use of de-identified data.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Kamisawa T, Wood LD, Itoi T, et al. Pancreatic cancer. 
Lancet 2016;388:73-85.

2.	 Hu JX, Zhao CF, Chen WB, et al. Pancreatic cancer: A 
review of epidemiology, trend, and risk factors. World J 
Gastroenterol 2021;27:4298-321.

3.	 Chaves DO, Bastos AC, Almeida AM, et al. The increasing 
burden of pancreatic cancer in Brazil from 2000 to 2019: 
estimates from the Global Burden of Disease Study 2019. 
Rev Soc Bras Med Trop 2022;55:e0271.

4.	 Khorana AA, McKernin SE, Berlin J, et al. Potentially 
Curable Pancreatic Adenocarcinoma: ASCO Clinical 
Practice Guideline Update. J Clin Oncol 2019;37:2082-8.

5.	 Conroy T, Pfeiffer P, Vilgrain V, et al. Pancreatic cancer: 
ESMO Clinical Practice Guideline for diagnosis, 
treatment and follow-up. Ann Oncol 2023;34:987-1002.

6.	 Ettrich TJ, Seufferlein T. Systemic Therapy for 
Metastatic Pancreatic Cancer. Curr Treat Options Oncol 
2021;22:106.

7.	 Golan T, Hammel P, Reni M, et al. Maintenance Olaparib 
for Germline BRCA-Mutated Metastatic Pancreatic 
Cancer. N Engl J Med 2019;381:317-27.

8.	 Song SH, Kim HJ, Park EK, et al. Comparison of 
laparoscopic versus open distal pancreatectomy for benign, 
pre-malignant, and low grade malignant pancreatic 
tumors. Ann Hepatobiliary Pancreat Surg 2020;24:57-62.

9.	 Vijan SS, Ahmed KA, Harmsen WS, et al. Laparoscopic 
vs open distal pancreatectomy: a single-institution 
comparative study. Arch Surg 2010;145:616-21.

10.	 Conroy T, Desseigne F, Ychou M, et al. FOLFIRINOX 
versus gemcitabine for metastatic pancreatic cancer. N 
Engl J Med 2011;364:1817-25.

11.	 Von Hoff DD, Ervin T, Arena FP, et al. Increased survival 
in pancreatic cancer with nab-paclitaxel plus gemcitabine. 
N Engl J Med 2013;369:1691-703.

12.	 Conroy T, Hammel P, Hebbar M, et al. FOLFIRINOX or 
Gemcitabine as Adjuvant Therapy for Pancreatic Cancer. 
N Engl J Med 2018;379:2395-406.

13.	 Hall WA, Dawson LA, Hong TS, et al. Value of 
Neoadjuvant Radiation Therapy in the Management of 
Pancreatic Adenocarcinoma. J Clin Oncol 2021;39:3773-7.

14.	 von Elm E, Altman DG, Egger M, et al. The 
Strengthening the Reporting of Observational Studies 
in Epidemiology (STROBE) statement: guidelines 
for reporting observational studies. J Clin Epidemiol 
2008;61:344-9.

15.	 Waleleng BJ, Adiwinata R, Wenas NT, et al. Screening of 

https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/dss
https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/dss
https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/prf
https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/prf
https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/coif
https://jgo.amegroups.com/article/view/10.21037/jgo-2024-942/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/


Felismino et al. Survival trends in PA1286

© AME Publishing Company.   J Gastrointest Oncol 2025;16(3):1280-1286 | https://dx.doi.org/10.21037/jgo-2024-942

Cite this article as: Felismino TC, Rodrigues D, Brito A, Silva 
V, Durant L, Ribeiro H, Diniz A, Farias I, Godoy A, Torres S, 
Curado MP, Coimbra F. Evolving survival patterns in pancreatic 
adenocarcinoma: a 23-year retrospective observational analysis. 
J Gastrointest Oncol 2025;16(3):1280-1286. doi: 10.21037/jgo-
2024-942

pancreatic cancer: Target population, optimal timing and 
how? Ann Med Surg (Lond) 2022;84:104814.

16.	 Park W, Chawla A, O’Reilly EM. Pancreatic Cancer: A 
Review. JAMA 2021;326:851-62.

17.	 Leonhardt CS, Niesen W, Kalkum E, et al. Prognostic 
relevance of the revised R status definition in pancreatic 
cancer: meta-analysis. BJS Open 2022;6:zrac010.

18.	 Maeda S, Moore AM, Yohanathan L, et al. Impact 
of resection margin status on survival in pancreatic 
cancer patients after neoadjuvant treatment and 
pancreatoduodenectomy. Surgery 2020;167:803-11.

19.	 Rompen IF, Marchetti A, Levine J, et al. Impact of 
resection margin status on recurrence and survival in 
patients with resectable, borderline resectable, and locally 
advanced pancreatic cancer. Surgery 2025;180:109114.

20.	 van Roessel S, van Veldhuisen E, Klompmaker S, et 
al. Evaluation of Adjuvant Chemotherapy in Patients 
With Resected Pancreatic Cancer After Neoadjuvant 
FOLFIRINOX Treatment. JAMA Oncol 2020;6:1733-40.

21.	 Sugawara T, Rodriguez Franco S, Sherman S, et al. 
Association of Adjuvant Chemotherapy in Patients With 
Resected Pancreatic Adenocarcinoma After Multiagent 
Neoadjuvant Chemotherapy. JAMA Oncol 2023;9:316-23.

22.	 Mastrantoni L, Chiaravalli M, Spring A, et al. Comparison 
of first-line chemotherapy regimens in unresectable locally 
advanced or metastatic pancreatic cancer: a systematic 
review and Bayesian network meta-analysis. Lancet Oncol 
2024;25:1655-65.

23.	 Wainberg ZA, Melisi D, Macarulla T, et al. NALIRIFOX 
versus nab-paclitaxel and gemcitabine in treatment-naive 
patients with metastatic pancreatic ductal adenocarcinoma 
(NAPOLI 3): a randomised, open-label, phase 3 trial. 
Lancet 2023;402:1272-81.

24.	 Conroy T, Castan F, Lopez A, et al. Five-Year Outcomes 
of FOLFIRINOX vs Gemcitabine as Adjuvant Therapy 
for Pancreatic Cancer: A Randomized Clinical Trial. 

JAMA Oncol 2022;8:1571-8.
25.	 Annabi HM, Adhikari PB, Davis CH. The current status 

of minimally invasive pancreatectomy and implications of 
the Brescia guidelines. Gland Surg 2024;13:590-5.

26.	 Abu Hilal M, van Ramshorst TME, Boggi U, et al. The 
Brescia Internationally Validated European Guidelines on 
Minimally Invasive Pancreatic Surgery (EGUMIPS). Ann 
Surg 2024;279:45-57.

27.	 Altman AM, Wirth K, Marmor S, et al. Completion of 
Adjuvant Chemotherapy After Upfront Surgical Resection 
for Pancreatic Cancer Is Uncommon Yet Associated With 
Improved Survival. Ann Surg Oncol 2019;26:4108-16.

28.	 Kollbeck SLG, Hansen CP, Dencker EE, et al. 
Association of chemotherapy completion rates and 
overall survival with postoperative complications 
after pancreaticoduodenectomy for pancreatic ductal 
adenocarcinoma. HPB (Oxford) 2025;27:222-31.

29.	 Versteijne E, van Dam JL, Suker M, et al. Neoadjuvant 
Chemoradiotherapy Versus Upfront Surgery for Resectable 
and Borderline Resectable Pancreatic Cancer: Long-Term 
Results of the Dutch Randomized PREOPANC Trial. J 
Clin Oncol 2022;40:1220-30.

30.	 Murphy JE, Wo JY, Ryan DP, et al. Total Neoadjuvant 
Therapy With FOLFIRINOX Followed by Individualized 
Chemoradiotherapy for Borderline Resectable Pancreatic 
Adenocarcinoma: A Phase 2 Clinical Trial. JAMA Oncol 
2018;4:963-9.

31.	 Stoop TF, Oba A, Wu YHA, et al. Pathological Complete 
Response in Patients With Resected Pancreatic 
Adenocarcinoma After Preoperative Chemotherapy. JAMA 
Netw Open 2024;7:e2417625.

32.	 Abboud Y, Samaan JS, Oh J, et al. Increasing Pancreatic 
Cancer Incidence in Young Women in the United States: 
A Population-Based Time-Trend Analysis, 2001-2018. 
Gastroenterology 2023;164:978-989.e6.


