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 RESUMO (POR) 

Introdução: O câncer de pâncreas (PDAC) representa a terceira principal causa de morte por 

câncer, com incidência crescente de 1% ao ano. Atualmente a sobrevida global continua sendo 

uma das mais baixas entre os cânceres. Durante as últimas décadas, FOLFIRINOX e 

Gemcitabina + Nab-paclitaxel representaram o padrão de tratamento como primeira linha. No 

entanto, uma comparação direta entre eles é escassa na literatura. Nosso estudo buscou 

fornecer dados de sobrevida global comparando esses dois principais esquemas de 

quimioterapia para PDAC metastático usando dados de mundo real fornecido pela Trinetx. 

Método: A TriNetX é uma rede global federada de registros médicos eletrônicos que 

compreende 127.437.189 pacientes. Os dados foram coletados retrospectivamente e analisados 

visando o desfecho de morte. O PSM (propensity score matching) sobre 11 características 

clínicas foi realizado para balanceamento das coortes. Para análise de sobrevivência, o método 

Kaplan-Meier estimou a probabilidade do resultado. Além disso, o teste de Log-Rank, a Razão 

de Risco e o teste de Proporcionalidade foram produzidos. Nosso estudo comparou duas 

coortes: Coorte 1 (71 pacientes - FOLFIRINOX) e Coorte 2 (71 pacientes - gem+nab). 

Resultados: A análise de risco revelou para a coorte 1 (n= 71 PDAC recebendo FOLFIRINOX) 

64,7% de risco de morte. Em relação à coorte 2 (n= 71 PDAC recebendo gem+nab) 66,2% de 

risco de morte foi evidenciado. RR=0,979 (IC 95% = 0,771 - 1,243, p = 0,860). O metodo de 

Kaplan-Meier revelou uma probabilidade de sobrevivência no final da janela de tempo de 

4,41% vs 12,02%, respectivamente (HR = 0,915 com um IC de 95% de 0,609 - 1376. p = 

0,066) O teste Log Rank revelou um X2 = 0,181 (p = 0,670). Conclusão: Apesar do benefício 

numérico, uma diferença não significativa entre os dois tratamentos de primeira linha 

atualmente adotados para PDAC metastático (FOLFIRINOX vs Gem + Nab) é relatada. 

ABSTRACT (ENG) 

Background: Pancreatic cancer (PDAC) represents the 3rd leading cause of cancer death, with 

increasing incidence of 1% annually and currently the survival profile remains one of the 

lowest among cancers. During the last decades FOLFIRINOX and Gemcitabine + Nab-

paclitaxel represented the standard of care as first line treatment. However a directly 

comparison among them is scarce in literature. Our trial sought to provide overall survival data 

comparing these two main chemotherapy schema for metastatic pancreatic cancer using RWD 

provided by Trinetx. Method: TriNetX is a global federated network of electronic medical 
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records comprising 127,437,189 patients. Data was retrospectively collected and analyzed for 

the outcome of death. PSM (propensity score matching) over 11 clinical characteristics were 

proceeded for cohort balancing. For survival analysis the Kaplan-Meier method estimates the 

probability of the outcome. Additionally, Log-Rank test, Hazard Ratio and test for 

proportionality were produced. Our study compared two cohorts: Cohort 1 (71 patients - 

FOLFIRINOX) and Cohort 2 (71 patients - gem+nab). Results: Risk analysis revealed for 

cohort 1 (n= 71 PDAC receiving FOLFIRINOX) 64.7% of death risk. In regards of cohort 2 

(n= 71 PDAC receiving gem+nab) 66.2% of death risk was reported. RR=0.979 ( 95% CI = 

0.771 - 1.243, p = 0.860). Kaplan - Meier method revealed a survival probability at the end of 

time window of 4.41% vs 12.02%, respectively (HR = 0.915 with a 95% CI of 0.609 - 1376. 

p = 0.066) Log Rank Test revealed a X2 = 0.181 (p=0.670). Conclusion: In despite of 

numerical benefit, a not significant difference between the two currently adopted  first line 

treatment for metastatic PDAC (FOLFIRINOX vs Gem + Nab) is reported. 

INTRODUÇÃO / INTRODUCTION 

Approximately 64050 new diagnoses of pancreatic cancer are 

estimated to occur in US during the year of 2023, with 50550 

deaths expected this year, ranking as the 3rd leading cause of 

cancer death among cancers. Additionally, incidence also 

continued to increase by about 1% annually in both men and 

women for pancreatic cancer. (Siegel, 2023) In regards of 5-

year relative survival rate for all cancers combined, we 

observed an increase from 49%, during mid-1970s, to 68% for 

diagnoses from 2012 to 2018. Current survival is highest for 

cancers of the thyroid (98%), prostate (97%), testis (95%) and 

remain the lowest for cancers of the pancreas (12%). (SEER 

2021; SEER 2022). While neoplasms of the pancreas comprise 

a broad histopathological spectrum, pancreatic ductal 

adenocarcinoma (PDAC) is by far the most common type, 

accounting for about 90% of all pancreas neoplasms (Haeberle 

L, 2019). Only approximately 20% of patients are suitable for 

resection when first diagnosed; the remaining 80% are 

diagnosed with locally advanced pancreatic cancer (LAPC) or 

metastatic pancreatic cancer (MPC). LAPC is deemed 

unresectable because direct operation might leave positive 

resection margins, which jeopardize overall survival (OS) to a 

degree similar to that in cases not involving resection 

(Chandrasegaram MD, 2015). 

In regards of treatment, recent clinical trials on adjuvant setting 

established survival benefits of gemcitabine + capecitabine 

(Neoptolemos JP, 2017) and modified leucovorin (folinic acid), 

fluorouracil, irinotecan, oxaliplatin (FOLFIRINOX) over 

gemcitabine monotherapy (Conroy, 2018), remaining the 

preferred category 1 recommendations for resected PDAC for 

individuals with high functional status (NCCN, 2023), while 

gemcitabine (Oettle H, 2013) alone are reserved for individuals 

with poorer functional status. (Park W, 2021). Negative phase 

III trial with nab-paclitaxel + gemcitabine failed to change the 

standard of care for patients with resected pancreatic cancer 

(Tempero MA, 2023). Metastatic setting shares similar 

category 1 recommendations, with FOLFIRINOX being the 

mainstay treatment (Conroy, 2011) until Von Hoff DD and 

colleagues in 2013 reported in a phase III trial a clinically 

meaningful improvement in survival of nab-paclitaxel + 

gemcitabine over gemcitabine alone. New retrospective studies 

directly comparing FOLFIRINOX and NG reported a longer 

median OS in the NG group than in the FFX group (11.4 vs 9.6 

months; P = 0.002), (Kang J, 2018), However, real world data 

or phase 3 trials directly comparing FFX vs NG, to date, are not 

available in literature to our knowledge. 

Due to the void of data comparing first line treatment regimens 

(FFX vs NG) for metastatic PDAC and in an attempt to 

elucidate this dilemma, real world data acquired from 

multicentric institutions and compiled into Trinetx software 

could shed light on how to choose wisely between these 2 

currently standard chemotherapy regimens. Our study sought to 

evaluate RWD through Trinetx software in an attempt to 

describe the current patterns of treatment among PDAC and its 

respective impact on overall survival. 

 

METODOLOGIA / METHODS 

TriNetX is a global federated network of electronic medical 

records from 105 healthcare organizations, comprising 

127,437,189 patients. Data was retrospectively collected and 

analyzed for the outcome of death in the time window that 

started 1 days after the first occurrence of the index event, 

composed of (1) Malignant neoplasm of pancreas 

(Histology/Behavior: ADENOCARCINOMA, NOS or DUCT 

CARCINOMA; with a previously specified staging: Stage 4 

disease (based on ICD code) and NIH/NLM RxNorm (for each 

chemotherapy protocol). PSM (propensity score matching) 

over 11 clinical characteristics were proceeded for cohort 

balancing in an attempt to (1) balance covariates, (2) Reduce 

selection bias and (3) improve casual inference, by matching 

individuals based on their propensity scores—the probability of 

receiving the treatment given their covariates described below, 

ensuring that the distribution of these covariates is similar 

across groups, controlling  for confounding variables that might 

skew the results. All of the possible confounding factors 

identified among both cohort characteristics were properly 

balanced (1 – Age; 2 - Age at index; 3- Race/Ethnicity; 4 – Sex; 

5 - Total Billirrubin level; 6 - Albumin level; 7 – INR; 8 - CA 

19.9 level; 9 – CEA; 10 - LVEF (cardiac function) ; 11 – BMI). 

For survival analysis the Kaplan-Meier method estimates the 

probability of the outcome. Additionally, Log-Rank test, 

Hazard Ratio and test for Proportionality were produced. Our 

study was run on the set of 105 HCOs, comparing the outcome 

of death two cohorts: Cohort A (188 patients) named 

FOLFIRINOX and Cohort B (116 patients) named gem+nab. 

The analysis process includes two main steps: 1) Defining the 

cohorts through query criteria; 2) Setting up and running the 

analysis.  Setting up the analysis required the definition of the 

index event, outcomes criteria, and the time frame.   
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Figure 1. Consort 1: Cohort selection method and query terms and criteria. 

 

 

Cohorts definition - Query Criteria for Cohort 1 (query 

name: FOLFIRINOX) 

This query was run on the network Global Collaborative 

Network with 105 HCOs, a total of 12 providers responded with 

patients. The final cohort included  188 patients who matched 

the query criteria listed in the table below. 
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Figure 2. Cohorts definition - Query Criteria for Cohort 1 (query name: FOLFIRINOX) 

 

 

Query Criteria for Cohort 2 (query name: gem+nab) 

This query was run on the network Global Collaborative 

Network with 105 HCOs queried and 105 HCOs responded.  A 

total of 4 providers responded with patients. The final cohort 

included 116 patients who matched the query criteria listed in 

the table below. 
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Figure 3. Query Criteria for Cohort 2 (query name: gem+nab) 

 

 

RESULTADOS / RESULTS 

Trinetx database comprises a total of 127,437,189 patients that 

were queried with aforementioned terms. Our analysis initiated 

with Cohort 1 represented by 188 patients and cohort 2 

represented by 116 patients. After propensity score matching 

our cohort was reduced to Cohort 1 (N = 71) and cohort 2 (N = 

71) with balanced aforementioned characteristics. 

Figure 4. Cohort 1 and 2 data. 
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After PSM, risk analysis revealed for cohort 1 (n= 71 PDAC 

patients that received FOLFIRINOX as first line treatment) 46 

reported deaths, representing 64.7% of death risk at the end of 

the timeline. In regards of cohort 2 (n= 71 PDAC patients that 

received gem+nab as first line)  47 patients were death, 

representing 66.2% of death risk at the end of timeline. 

RR=0.979 ( 95% CI = 0.771 - 1.243, p = 0.860). 

 

Figure 5. Risk analysis. 

 

Log rank test and Kaplan - Meier survival analysis were applied 

in our study data, revealing a median survival of 392 days for 

cohort 1 and 291 days for cohort  2, with a survival probability 

at the end of time window of 4.41% vs 12.02%, respectively 

(HR = 0.915 with a 95% CI of 0.609 - 1376. p = 0.066) Log 

Rank Test revealed a X2 = 0.181 (p=0.670). 

 

 

Figure 6. Kaplan-Meier survival analysis. 
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DISCUSSÃO / DISCUSSION 

Current landscape of PDAC treatment is represented by two 

pivotal phase 3, RCT’s (PRODIGE 4-ACCORD11 trial, 

Conroy T, 2011; and IMPACT trial, Von Hoff DD, 2013) and in 

despite of advances acumulated during the last years, patients 

with locally advanced or metastatic PDAC are generally 

considered non-curative and managed with palliative intent. 

FOLFIRINOX was evaluated in the PRODIGE 4-ACCORD11 

trial, comparing standard dose gemcitabine to FOLFIRINOX in 

patients with advanced PDAC. This phase 3, multicenter RCT 

(randomized controled trial) with n=342 patients revealed a 

median overall survival (mOS) of 11.1 months vs. 6.8 months 

favouring FOLFIRINOX. Two years latter, another RCT phase 

3  (MPACT) with n=861 patients, randomized to either nab-

paclitaxel and gemcitabine (Gem-nabP) or gemcitabine alone. 

mOS was superior in the Gem-nabP group (8.5 m vs 6.7 m) and 

PFS of 5.5 vs 3.7 months. However, we still have none RCT, 

with head-to-head comparison of FOLFIRINOX vs Gem-nabP, 

and both are considered reasonable first-line treatments for 

unresectable PDAC. Usually in clinical practice, 

FOLFIRINOX is generally reserved for fit patients whereas 

Gem-nabP is preserved for patients with low ECOG or KPS, 

comorbidities or old age. Additionally, retrospective data 

revealed that FOLFIRINOX could improve OS, but causes 

more toxicity in vulnerable population (Raphael MJ, 2021). 

More recently Napoli-3 Trial (Wainberg ZA, 2023) randomly 

assigned 770 patients with  metastatic PDAC to receive 

NALIRIFOX (liposomal irinotecan, oxaliplatin, leucovorin, 

and fluorouracil) versus Gem+Nab. Revealing a mOS of 11.1m 

(95% CI 10.0-12.1) with NALIRIFOX versus 9.2m (8.3-10.6) 

with nab-paclitaxel-gemcitabine (HR= 0·83; 95% CI 0·70-

0·99; p=0·036), with a similar adverse event profile between 

arms of treatment. Addittionally, BRAC mutated PDAC 

patients have some benefit of switch to PARP inhibitor as 

maintenence therapy, according to POLO trial (Golan  T, 2019). 

Our study represents an attempt to shed some light in regards 

of wich first line should be considered a gold standard of care 

for PDAC and our large and multicenter trial based on EMR 

databse provided by Trinetx from worlwide healthcare centers 

is considered to be a positive point. However due to limitations 

inherent to RWD methodology, our results should be observerd 

with some caution. Some negative points should be highlighted 

(1) We were not able to predict the influence of PFS2 over OS 

analysis, wich could be impacting the final result. (2) BRCA 

mutational status was not a stratification factor. (3) Cancer 

specific death was not able to be set as an endpoint. Even with 

our large database, our results could not lead to a definitive 

conclusion regarding wich treatment protocol should be 

adopted as ideal choice. Future trials with novel therapeutics 

regimens are currently underway in an attempt to improve OS 

of PDAC, which during the last decades, barely surpass 12 

months. 

 

CONCLUSÃO / CONCLUSION 

In despite of numerical benefit, here we reported a not 

significant difference when comparing, head to head, using a 

real world data from eletronic medical records provided by 

TrineTx, the two currently adopted as first line treatment for 

metastatic PDAC (FOLFIRINOX vs Gem + Nab). 
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