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Abstract
[bookmark: OLE_LINK177][bookmark: OLE_LINK178]BACKGROUND
[bookmark: OLE_LINK290][bookmark: OLE_LINK295][bookmark: OLE_LINK258][bookmark: OLE_LINK260]In pancreatic cancer, acute pancreatitis （AP） is a serious morbidity, but its negative effect on long-term outcomes remains to be elucidated. The aim of this study was to determine the relationship of acute pancreatitis with recurrence patterns and long-term patient survival after surgery for pancreatic ductal adenocarcinoma.	Comment by Windows 用户: Editor: Aim of the study may not be necessary for background. 

AIM
[bookmark: OLE_LINK285][bookmark: OLE_LINK225][bookmark: OLE_LINK243][bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK143][bookmark: OLE_LINK144]To investigate the effects of acute pancreatitis (AP) with on the tumor recurrence pattern of pancreatic ductal adenocarcinoma (PDAC) and tumor-specific survival.

METHODS
[bookmark: OLE_LINK246][bookmark: OLE_LINK247][bookmark: OLE_LINK254][bookmark: OLE_LINK261][bookmark: OLE_LINK265][bookmark: OLE_LINK271][bookmark: OLE_LINK302][bookmark: OLE_LINK303]The medical records of 219 patients with curative pancreatectomy for pancreatic cancer at the Pancreatic Surgery Center of West China Hospital from July 2012 to December 2016 were analyzed retrospectively. The severity of acute pancreatitis was classified according to the Atlanta classification of acute pancreatitisAP. The patient demographics and tumor characteristics were assessed retrospectively. Early recurrence was defined as a relapse within 12 mo after surgery. Overall and disease-free survival and recurrence patterns were analyzed. Mild acute pancreatitis was excluded because its negative effects can be negligible.

RESULTS 
[bookmark: OLE_LINK263][bookmark: OLE_LINK264][bookmark: OLE_LINK266][bookmark: OLE_LINK274][bookmark: OLE_LINK279][bookmark: OLE_LINK280][bookmark: OLE_LINK262][bookmark: OLE_LINK310][bookmark: OLE_LINK311][bookmark: OLE_LINK334][bookmark: OLE_LINK339][bookmark: OLE_LINK286][bookmark: OLE_LINK287][bookmark: OLE_LINK320][bookmark: OLE_LINK333]Early recurrence in group AP group was significantly higher than in group non-AP group (71.4% vs 41.2%; P = 0.009). According to the mMultivariate analysis of postoperative early recurrence , showed that moderate or severe acute pancreatitisAP was an independent risk factor for an early recurrence [odds ratio (OR): 4.13; 95% confidence interval (CI): 1.41-12.10; P = 0.01]. According to the analysis of disease-free survival in patients with recurrence, tThe median time to recurrence was shorter in patients with acute pancreatitisAP than in those without (8.4 vs 12.8 mo; P = 0.003). Multivariate analysis identified acute pancreatitisAP as an independent prognostic factor for overall survival [relative risk (RR): 2.35; 95%CI: 1.45-3.83] and disease-free survival (RR: 2.24; 95%CI: 1.31-3.85) in patients with pancreatic ductal adenocarcinomaPDAC.

CONCLUSION
[bookmark: OLE_LINK376][bookmark: OLE_LINK377][bookmark: OLE_LINK190][bookmark: OLE_LINK33][bookmark: OLE_LINK34][bookmark: OLE_LINK281][bookmark: OLE_LINK282]Patients with moderate or severe acute pancreatitis developed recurrences earlier than those without. Moderate or severe acute pancreatitisAP is correlated associated with shorter overall and relapsedisease-free survival of patients with pancreatic ductal adenocarcinomaPDAC.

[bookmark: _Hlk15739655][bookmark: OLE_LINK179][bookmark: OLE_LINK1097][bookmark: OLE_LINK180][bookmark: OLE_LINK183][bookmark: OLE_LINK1098][bookmark: OLE_LINK184][bookmark: OLE_LINK185][bookmark: OLE_LINK1099][bookmark: OLE_LINK1100][bookmark: OLE_LINK1101][bookmark: OLE_LINK186][bookmark: OLE_LINK187][bookmark: OLE_LINK1105][bookmark: OLE_LINK1106][bookmark: OLE_LINK283][bookmark: OLE_LINK284]Key words: Acute pancreatitis; Pancreatic ductal adenocarcinoma; Recurrence; Prognosis; Overall survival; Disease-free survival
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[bookmark: _Hlk13493442][bookmark: OLE_LINK288][bookmark: OLE_LINK289][bookmark: OLE_LINK293][bookmark: OLE_LINK294]Core tip: The This study was to investigated the effects of acute pancreatitis (AP) with on the tumor recurrence pattern of pancreatic ductal adenocarcinoma (PDAC) and tumor-specific survival. Our study showedWe found that moderate or severe AP was statistically significantly related to early recurrence, and patients with moderate or severe AP developed recurrence earlier than those without. Moderate or severe AP was adversely correlated with overall and relapsedisease-free survival of patients with PDAC. Surgeons are thus urged to decrease reduce the complications of endoscopic retrograde cholangiopancreatography and make efforts to diagnose PDAC timely in patients who present with AP in order to improve the oncological outcomes of PDAC.

[bookmark: OLE_LINK1689][bookmark: OLE_LINK1298][bookmark: OLE_LINK1297]Feng Q, Li C, Zhang S, Tan CL, Mai G, Liu XB, Chen YH. Recurrence and survival after surgery for pancreatic cancer with or without acute pancreatitis. World J Gastroenterol 2019; In press

INTRODUCTION
[bookmark: OLE_LINK575][bookmark: OLE_LINK576][bookmark: OLE_LINK577][bookmark: OLE_LINK578][bookmark: OLE_LINK581][bookmark: OLE_LINK582][bookmark: OLE_LINK35][bookmark: OLE_LINK36][bookmark: OLE_LINK39][bookmark: OLE_LINK522][bookmark: OLE_LINK523][bookmark: OLE_LINK207][bookmark: OLE_LINK208][bookmark: OLE_LINK9][bookmark: OLE_LINK532][bookmark: OLE_LINK533][bookmark: OLE_LINK556][bookmark: OLE_LINK557][bookmark: OLE_LINK89][bookmark: OLE_LINK93][bookmark: OLE_LINK87][bookmark: OLE_LINK88][bookmark: OLE_LINK94][bookmark: OLE_LINK95][bookmark: OLE_LINK209][bookmark: OLE_LINK210]There are a large number ofmultiple etiological factors involved in the development of acute pancreatitis (AP). Excluding common etiologies, such as alcohol and gallstones, it is well known that the onset of AP may be due to cancer progression itself or to complications of the diagnostic and therapeutic interventional procedures used in pancreatic ductal adenocarcinoma (PDAC) treatment, such as endoscopic retrograde cholangiopancreatography (ERCP), surgery and chemotherapy[1-3]. PDAC often presents initially as acute pancreatitisAP[4-6]. Moreover, the diagnosis of AP may precede PDAC by weeks or even months[7,8]. Approximately 2.6% to 13.8% of pancreatic cancer patients present with AP, according to previous studies[7,9]. Overwhelming evidence suggests that patients with a history of AP have an increased risk of pancreatic cancer compared with general non-AP subjects. Even after 12 mo, the incidence of pancreatic cancer was reported to be 3.84-fold higher in the AP group than in the non-AP group[4,10,11]. 
[bookmark: OLE_LINK5][bookmark: OLE_LINK6][bookmark: OLE_LINK48][bookmark: OLE_LINK49][bookmark: OLE_LINK17][bookmark: OLE_LINK18][bookmark: OLE_LINK19][bookmark: OLE_LINK20][bookmark: OLE_LINK54][bookmark: OLE_LINK57]Moreover, as the most common major complication of ERCP[1], pancreatitis occurs with an incidence of 2%-20% in association with ERCP according to the 2002 NIH State-of-the-Science statement on ERCP[12]. In these patients complicated with pancreatitis after ERCP, about one-third hadve moderate or severe pancreatitis[13]. 
[bookmark: OLE_LINK232][bookmark: OLE_LINK233]Many studies have shown that AP has significant negative effects on early prognosis and outcome of PDACclinical processes[14,15]. Our group recently demonstrated that the short-term outcome of pancreatic cancer patients after surgery is adversely affected by AP[15]. In addition, aAdverse effects of perioperative AP include delayed surgical treatment, longer hospital stays and, higher cost of treatment, and a reduced quality of life, and may be related to premature mortality[14,16,17].	Comment by Windows 用户: Editor: meaning not clear. Please revise.
[bookmark: OLE_LINK30][bookmark: OLE_LINK69][bookmark: OLE_LINK66][bookmark: OLE_LINK67][bookmark: OLE_LINK241][bookmark: OLE_LINK242]On the other hand, oOnly a few studies have evaluated the overall survival of patients with pancreatic cancer and AP, and the impact of AP on tumor-specific survival has not been thoroughly understood. Mujica et al[16] showed that in pancreatic cancer patients with pancreatitis as their initial symptom, their overall survival rates at six and twelve 12 months were 51% and 28%, respectively. This finding suggests that PDAC patients with concomitant underlying pancreatitis may have a poor prognosis. In contrast, a recent research study investigated whether initial clinical presentation with AP affected the survival of patients with PDAC, and the results did not show any survival difference[5]. Hence, the purpose of our study was to investigate the relationship of AP with the tumor recurrence pattern of PDAC and tumor-specific survival.

[bookmark: OLE_LINK250][bookmark: OLE_LINK251][bookmark: OLE_LINK70][bookmark: OLE_LINK71]MATERIALS AND METHODS
Study population and data collection	Comment by Windows 用户: Editor： Please add a subheading here since you used a subheading in the last paragraph of this section . 
[bookmark: OLE_LINK300][bookmark: OLE_LINK301][bookmark: OLE_LINK248][bookmark: OLE_LINK249][bookmark: OLE_LINK31][bookmark: OLE_LINK32][bookmark: OLE_LINK238][bookmark: OLE_LINK239][bookmark: OLE_LINK257][bookmark: OLE_LINK259][bookmark: OLE_LINK168][bookmark: OLE_LINK169][bookmark: OLE_LINK83][bookmark: OLE_LINK84][bookmark: OLE_LINK255][bookmark: OLE_LINK256]From July 2012 to December 2016, 274 patients underwent curative resection for PDAC at the Pancreatic Surgery Center of West China Hospital, China. This study followed the ethical guidelines of the Helsinki Declaration of 1975 (revised in 1983) and was approved by the Medical Ethics Committee of West China Hospital at Sichuan University. Patients who died within 90 d after surgery or had incomplete records were not included. The resected pancreatic tumors were pathologically confirmed to be PDAC. We retrospectively assessed the patients’ tumor status, plexus invasion, resection margin, lymph node characteristics, tumor recurrence, and adjuvant chemotherapy. The AJCC Cancer Staging System (7th edition) was applied. 
[bookmark: OLE_LINK109][bookmark: OLE_LINK110][bookmark: OLE_LINK90][bookmark: OLE_LINK91][bookmark: OLE_LINK92][bookmark: OLE_LINK97][bookmark: OLE_LINK98][bookmark: OLE_LINK103][bookmark: OLE_LINK104][bookmark: OLE_LINK105][bookmark: OLE_LINK106]The Atlanta classification was utilized to grade the severity of AP[18]. Patients with mild AP were excluded because they experience a mild clinical course. The remaining 219 cases were subdivided into two groups. Group AP [n = 21, (9.6%)] included those patients with moderate or severe acute pancreatitisAP and group non-AP [n = 198, (90.4%)] included those without acute pancreatitis. To explore the relationship of moderate and severe AP with the recurrence pattern and patient outcomes, we assessed the tumor recurrence and tumor-specific survival of PDAC patients who underwent curative resection. Overall survival (OS) was defined as the time from the date of surgery to death or last follow-up. Postoperative tumor recurrence within 12 mo was regarded as early recurrence (ER). Patients without early recurrence (Non-ER) were defined as a relapse more than 12 mo after surgery or without recurrence after surgery. The median follow-up time was 18.3 mo. Postoperative recurrence was diagnosed by imaging studies. We obtained postoperative recurrence data for only 186 of 219 patients.

Statistical analysis
[bookmark: OLE_LINK113][bookmark: OLE_LINK114][bookmark: OLE_LINK126][bookmark: OLE_LINK127][bookmark: OLE_LINK130][bookmark: OLE_LINK131][bookmark: OLE_LINK134][bookmark: OLE_LINK135][bookmark: OLE_LINK136][bookmark: OLE_LINK137][bookmark: OLE_LINK138][bookmark: OLE_LINK139][bookmark: OLE_LINK79][bookmark: OLE_LINK80][bookmark: OLE_LINK40][bookmark: OLE_LINK41]Results were analyzed using SPSS version 23.0 (SPSS Inc., Chicago, IL, United States), and the data are shown as the mean ± standard deviation. Clinical characteristics and baseline demographics were compared between Group group AP was compared withand group non-AP with respect to clinical characteristics and baseline demographics using Student’s t test or the Mann–Whitney U test. Univariate and multivariate logistic regression analysis was used to analyze the predictive factors related to recurrence. Overall survival and disease-free survival were used to measure the prognostic role of AP. Total mortality was the primary endpoint of the trial. The associations of AP and other clinical and demographic characteristics with overall survival and disease-free survival were analyzed by the use ofusing univariable Cox proportional hazards regression models. A forward elimination procedure was used to remove terms until all variables had P < 0.10. An association was considered statistically significant if P < 0.05.

[bookmark: OLE_LINK514][bookmark: OLE_LINK519]RESULTS
[bookmark: OLE_LINK152][bookmark: OLE_LINK153][bookmark: OLE_LINK160][bookmark: OLE_LINK161][bookmark: OLE_LINK269][bookmark: OLE_LINK270][bookmark: OLE_LINK357][bookmark: OLE_LINK358][bookmark: OLE_LINK166][bookmark: OLE_LINK167][bookmark: OLE_LINK340][bookmark: OLE_LINK359][bookmark: OLE_LINK360][bookmark: OLE_LINK378][bookmark: OLE_LINK379][bookmark: OLE_LINK275][bookmark: OLE_LINK276][bookmark: OLE_LINK277][bookmark: OLE_LINK278][bookmark: OLE_LINK317][bookmark: OLE_LINK318][bookmark: OLE_LINK163][bookmark: OLE_LINK164]Of the 219 cases patients (78 women and 141 men), 32 underwent distal pancreatectomy, 152 underwent pancreatic head resection, and 4 underwent total pancreatectomy. The tumor characteristics and patient demographics observed between in the patients with and without AP were roughly equivalent (Table 1). Table 1 shows that 5 of 21 AP were caused by ERCP operation. Nine of 21 AP were due to alcoholic factor. The etiology of remaining 8 cases was unknown. Most of the tumors in both the two groups were stage II (90.5% in group AP, 90.9% in group non-AP) and moderately differentiated (76.2% in group AP, 73.2% in group non-AP). Positive lymph nodes, vascular invasion, perineural invasion and microscopic residual tumor (R1 resections) were similar between the two groups. Medical complications of AP group were higher than Nonon-AP group（33.3% vs 29.8; P = 0.737). Grade B/C pancreatic fistula occurrence rate of AP group was higher than Nonon-AP group（14.3% vs 4.5%; P = 0.174). Less than half of the cases underwent adjuvant chemotherapy (group AP, 33.3% and group non-AP, 24.7%; P = NS). However, early recurrence in group AP was significantly higher than in group non-AP (71.4% vs 41.2%; P = 0.009). 
[bookmark: OLE_LINK7][bookmark: OLE_LINK8][bookmark: OLE_LINK170][bookmark: OLE_LINK171]Table 2 shows the predictive factors of postoperative early recurrence. A total of 83 patients experienced an early recurrence. According to the univariate analysis, the presence of AP was strikingly significantly correlated with early recurrence (P = 0.012). In multivariate analysis, the presence of AP was proven to be an independent risk factor for early recurrence [odds ratio (OR): 4.13; P = 0.01] (Table 2). In addition, other independent risk factors for early recurrence included R1 resection, positive lymph nodes, tumor site, and the absence of adjuvant chemotherapy.
[bookmark: OLE_LINK23][bookmark: OLE_LINK24][bookmark: OLE_LINK28][bookmark: OLE_LINK29]The median disease-free survival time of group non-AP was 12.8 mo, while that of group AP was 8.6 mo (P = 0.003, log rank test) (Figure 1). Correspondingly, 12-month disease-free survival rates of the non-AP group were superior to the AP group (12-month disease-free survival, 58.8% vs 28.6%, P = 0.003). Table 3 shows the factors related to postoperative disease-free survival among all patients. Patients with AP were associated with a shorter disease-free survival interval [relative risk (RR): 2.0; P = 0.009].
[bookmark: OLE_LINK44][bookmark: OLE_LINK45][bookmark: OLE_LINK46][bookmark: OLE_LINK47]The final multivariable model analysis included AP, positive lymph nodes, adjuvant chemotherapy, surgical margin, tumor differentiation and location of the tumor. The occurrence of AP was regarded as an independent risk factor after adjustment for other covariates (RR: 2.24; P = 0.003). 
[bookmark: OLE_LINK128][bookmark: OLE_LINK140][bookmark: OLE_LINK81][bookmark: OLE_LINK82][bookmark: OLE_LINK52][bookmark: OLE_LINK53][bookmark: OLE_LINK60][bookmark: OLE_LINK61][bookmark: OLE_LINK58][bookmark: OLE_LINK59][bookmark: OLE_LINK199][bookmark: OLE_LINK200]Table 4 shows the factors related to overall survival among all patients. The median overall survival time in patients with AP was shorter than in those without AP (22.3 mo for the group non-AP, 14.9 mo for the group AP, P < 0.001, log rank test) (Figure 2). As with Similar to disease-free survival, the presence of AP had a significant negative impact on overall survival (Figure 1). Positive lymph nodes, stage, the absence of adjuvant chemotherapy, differentiation and tumor site were also factors significantly related to decreased overall survival. In the multivariable model analysis, the presence of AP (RR: 2.35; P = 0.001), tumor site (head) (RR: 1.90; P = 0.003), adjuvant chemotherapy (RR: 0.52; P = 0.002), well-differentiated tumors vs moderately differentiated (RR: 3.07; P = 0.059), and positive lymph nodes (RR: 2.68; P < 0.001) were the independent factors related to overall survival.

[bookmark: OLE_LINK510][bookmark: OLE_LINK513]DISCUSSION
[bookmark: OLE_LINK205][bookmark: OLE_LINK206][bookmark: OLE_LINK589][bookmark: OLE_LINK590][bookmark: OLE_LINK383][bookmark: OLE_LINK384][bookmark: OLE_LINK62][bookmark: OLE_LINK63][bookmark: OLE_LINK64][bookmark: OLE_LINK75][bookmark: OLE_LINK76][bookmark: OLE_LINK85][bookmark: OLE_LINK86][bookmark: OLE_LINK99][bookmark: OLE_LINK100][bookmark: OLE_LINK101][bookmark: OLE_LINK102][bookmark: OLE_LINK107][bookmark: OLE_LINK108]Our study found that AP was negatively associated with survival time and early recurrence (within 12 mo). This trend was also perceived even after stratification by pathological stage. There are oOnly a few previous studies that mentioned the overall survival of patients with pancreatic cancer complicated by AP, and as a result, the impact of AP on tumor-specific survival has not been clearly sufficiently elucidated. A recent research study investigated whether an initial clinical presentation with AP was associated with the survival of patients with PDAC, but the results did not show any survival difference[3]. However, it is still difficult to draw firm conclusions. In their study, patients with mild AP (more than 90% of the patients) were included in the analysis. Because patients with mild AP experience a minor clinical course, and their treatment and outcomes differ from those with moderate or severe AP, their inclusionwhich might have confounded the results. Patients with mild AP are managed conservatively for a short period of time, leading to timely resection of their tumors with a relatively good prognosis. 
[bookmark: OLE_LINK591][bookmark: OLE_LINK592][bookmark: _Hlk18949900]In another study, the median overall survival after surgery was 17.8 mo in the patients who presented with pancreatitis as the initial sign of PDAC compared to 15.7 mo in patients without pancreatitis[19]. In this study, patients with acute pancreatitisAP and chronic pancreatitis were grouped together, which may have confounded the conclusion. 
[bookmark: OLE_LINK112][bookmark: OLE_LINK115]In contrast, other studies have reported that the prognosis of PDAC patients with AP is not goodpoor. Mujicaet reported that the overall survival rates at six months and twelve 12 months of in PDAC patients who presented initially with AP were 51% (23 cases) and 28% (13 cases), respectively[16]. A recent study at our medical center reported that thea survival rate of 23.4%(11 cases) at one year in PDAC patients with AP at one year was 23.4%(11 cases)[17]. Consistent with this report, our our previous study found that AP was negatively correlated with both overall survival time and early recurrence (within 12 mo). This trend was also perceived even after stratification by pathological stage.
[bookmark: OLE_LINK593][bookmark: OLE_LINK594][bookmark: OLE_LINK604][bookmark: OLE_LINK605][bookmark: OLE_LINK598][bookmark: OLE_LINK599][bookmark: OLE_LINK337][bookmark: OLE_LINK338][bookmark: OLE_LINK608][bookmark: OLE_LINK609][bookmark: OLE_LINK600][bookmark: OLE_LINK601][bookmark: OLE_LINK606][bookmark: OLE_LINK607]It is unclear why AP is correlated with the prognosis of patients with PDAC. Currently, it is recognized that early diagnosis is a key factor in determiningfor a better oncological prognosis[20,21]. Although the reasons for the delays in theed diagnosis of PDAC are unclear in patients presenting with AP, it is suspected that either whether the patient was not evaluated for an associated malignancy or not, if evaluated, diffuse pancreatic inflammation might have masked the localized mass effect of the underlying cancer[7]. In a recent study, among a total of 76 cases patients pathologically diagnosed with PDAC within 24 mo after an attack of pancreatitis, 42 patients experienced a delay of 3-24 mo before a diagnosis of PDAC was made[7]. Omid Sadr-Azodi et al[4] also recently reported that the diagnosis of pre-existing pancreatic cancer was delayed if it clinically presented as acute pancreatitisAP. On the other hand, Inflammation may aggravate tissue adhesion and edema, that increased the difficulty of operation and postoperative complications (e.g., pancreatic fistula). ), thus Consequently,affecting the therapeutic results of surgical treatment of PDAC were impacted negatively.
[bookmark: OLE_LINK568][bookmark: OLE_LINK569][bookmark: OLE_LINK226][bookmark: OLE_LINK227][bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK122][bookmark: OLE_LINK123][bookmark: OLE_LINK579][bookmark: OLE_LINK580][bookmark: OLE_LINK372][bookmark: OLE_LINK365][bookmark: OLE_LINK366]The timing of surgical intervention in patients with PDAC and AP has yet to be defined, but a recent study at our medical center suggested that 24.5 d may be the best cutoff point of surgery for PDAC with mild or moderate AP[17]. In patients who underwent resection, a longer delay before surgery may be associated with poor survival. Erkan et al[14] reported that because of the accompanying mild to moderate AP, the pancreaticoduodenectomy of 4 patients with periampullary tumors was delayed, and the median interval from the diagnosis of AP to the operation was 34 d. Consistent with this report, our previous cohort demonstrated that the average time between the cancer diagnosis and the surgery was 33.4 d[15]. In this the present study, timing of surgical intervention in patients with PDAC and moderate or severe AP was 41.4 d, the correspondence is thatand the average interval time of Nonon-AP group was 10.8 d. Although there was no statistical difference of statistics due to our small sample, the incidence of grade B/C pancreatic fistula was obviously higher in AP group. As well as,In addition, our previous study suggested that AP was an independent risk factor for pancreatic fistula after pancreaticoduodenectomy[15]. 
[bookmark: OLE_LINK570][bookmark: OLE_LINK571][bookmark: OLE_LINK148][bookmark: OLE_LINK149][bookmark: OLE_LINK572][bookmark: OLE_LINK573][bookmark: OLE_LINK385][bookmark: OLE_LINK386][bookmark: OLE_LINK583][bookmark: OLE_LINK584][bookmark: OLE_LINK585]Since PDAC is characterized by rapid growth and aggressive invasive capabilities, a prolonged preoperative waiting time may result in cancer progression or even losing the opportunity for radical resection of PDAC[16]. It has been proposed reported that whenever pancreatic carcinoma is associated with pancreatitis, the surgery is often delayed, resulting in a poorer prognosis. Finally, sSome scholars have also considered that genetic factors may play a role in contributing to inflammation and oncogenesis and thus affect prognosis[22]. The exact mechanism of PDAC evolution affected by AP is poorly understoodunclear and needs to be further studyinvestigated[23].
[bookmark: OLE_LINK181][bookmark: OLE_LINK182][bookmark: OLE_LINK119][bookmark: OLE_LINK120]The potential adverse effects of AP should be taken into consideration in PDAC. Surgeons should work on decreasing the complications of ERCP and strive for timely diagnoses in order to improve the oncological outcomes of PDAC. A new meta-analysis of prospective cohort studies showed that patients with AP had an increased risk of pancreatic cancer compared with a feature-matched group[8]. However, Rijkers et al[24] suggested that chronic pancreatitis that progressed from AP was associated with a higher risk of pancreatic cancer. The incidence of pancreatic cancer in patients with chronic pancreatitis was almost 9 times that in the non-AP group.
[bookmark: OLE_LINK230][bookmark: OLE_LINK231][bookmark: OLE_LINK304][bookmark: OLE_LINK305][bookmark: OLE_LINK155][bookmark: OLE_LINK156][bookmark: OLE_LINK129][bookmark: OLE_LINK132][bookmark: OLE_LINK133][bookmark: OLE_LINK154][bookmark: OLE_LINK193][bookmark: OLE_LINK194]Regardless, perhapsNevertheless, doctors should pay closer attention to actively screening for underlying PDAC after AP[4,7,25]. Evaluation of these patients with endoscopic ultrasound for an underlying PDAC could potentially help with timely cancer diagnosesdiagnosis[9]. In Tummala’s study[9], among 218 patients with non-alcoholic and non-gallstone-related AP who underwent endoscopic ultrasound-guided fine-needle aspiration, 38 PDAC patients were diagnosed and their resection rate was 39%. These data remind us that early cancer detection and medical intervention is particularly significant important for PDAC with AP, as it may affect be associated with postoperative complications and prognosis[9,16]. A cCounter measures to the dissemination of tumor cells due to AP is are still unclear. Prompt postoperative chemotherapy represents a possible option.
[bookmark: OLE_LINK511][bookmark: OLE_LINK512][bookmark: OLE_LINK515][bookmark: OLE_LINK516][bookmark: OLE_LINK517][bookmark: OLE_LINK518]This study had limitations due to its retrospective nature. In addition, although Although we used CT or MRI to detect recurrences with diligence, it is conceivable that not all recurrence events were captured timely. Another limitation is that the sample size of our present study was small. However, despite the relatively low incidence of moderate or severe AP of PDAC and the low radical resection rate, makes that even a relatively small simple size would be particularly indicative. Hence, further prospective studies would beare necessary.
[bookmark: OLE_LINK291][bookmark: OLE_LINK292][bookmark: OLE_LINK422][bookmark: OLE_LINK439][bookmark: OLE_LINK470]In conclusion, moderate or severe AP was statistically significantly related to early recurrence, and patients with moderate or severe AP developed recurrence earlier than those without. Moderate or severe AP was adversely correlated with overall and relapsedisease-free survival of patients with PDAC. Surgeons are thus urged to decrease reduce the complications of ERCP and make efforts to diagnose PDAC timely in patients who present with AP in order to improve the oncological outcomes of PDAC. 

[bookmark: _Hlk5627588][bookmark: OLE_LINK899]ARTICLE HIGHLIGHTS
[bookmark: OLE_LINK141][bookmark: OLE_LINK142][bookmark: OLE_LINK204][bookmark: OLE_LINK212]Research background 
Excluding common etiologies, it is well known that the onset of acute pancreatitis (AP) may be due to cancer progression itself or to complications of the diagnostic and therapeutic interventional procedures used in pancreatic ductal adenocarcinoma (PDAC) treatment, such as endoscopic retrograde cholangiopancreatography (ERCP), surgery and chemotherapy. Generally, PDAC patients with AP should initially be managed conservatively. However, surgical resection is the sole curative measure for pancreatic cancer, and conservative treatments can significantly delay the need for the cancer operation.

[bookmark: OLE_LINK228][bookmark: OLE_LINK229]Research motivation
Many studies have shown that AP has significant negative effects on  prognosis and outcome of PDAC on early clinical processes. However, only a few studies have evaluated the overall survival of patients with pancreatic cancer and AP, and the impact of AP on tumor-specific survival has not been thoroughly understood.

Research objectives
The main objectives of this study were to investigate the effect of AP with on the tumor recurrence pattern of PDAC and tumor-specific survival.

Research methods
The clinical data of 274 patients with PDAC who underwent curative resection at our center from July 2012 to December 2016 were analyzed retrospectively. Patients with mild AP were excluded because they experience a mild clinical course. The remaining 219 cases were subdivided into two groups. Group AP [n = 21 (9.6%)] included those patients with moderate or severe acute pancreatitis and group non-AP [n = 198 (90.4%)] included those without acute pancreatitis. Overall survival was defined as the time from the date of surgery to death or last follow-up. Postoperative tumor recurrence within 12 mo was regarded as early recurrence. The median follow-up time was 18.3 mo. Postoperative recurrence was diagnosed by imaging studies. We obtained postoperative recurrence data for only 186 of 219 patients.

Research results
Moderate or severe AP was an independent risk factor for an early recurrence of PDAC. Moderate or severe AP was an independent prognostic factor for overall survival and disease-free survival in patients with PDAC.

Research conclusions
PDAC patients with moderate or severe acute pancreatitisAP developed recurrences earlier and correlated withhad shorter tumor-specific survival than those without.

Research perspectives
First, wWe should reduce the incidence of ERCP related to AP of PDAC patients. When accompanied with AP, PDAC should be timely diagnosed and surgical intervention should be performed in order to improve the oncological outcomes. Further prospective and multi-center studies should be performedare needed to verify our conclusions.
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[bookmark: OLE_LINK198][bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: OLE_LINK197]Figure 1 Disease-free survival in patients without acute pancreatitis and with moderate or severe acute pancreatitis. Median disease-free survival times were 12.8 and 8.4 mo for patients without acute pancreatitis (n = 165) and with moderate or severe acute pancreatitis (n = 21), respectively (P = 0.003, log rank test). 
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Figure 2 Overall survival of patients without acute pancreatitis and with moderate or severe acute pancreatitis. Survival of patients without acute pancreatitis (n = 198) and with moderate or severe acute pancreatitis (n = 21) was compared. Median survival time was 22.3 mo for the non- acute pancreatitis group, and 14.9 mo for the moderate or severe acute pancreatitis group. The difference reach was statistically significance significant (P < 0.001, log rank test). 

Table 1 Patient characteristics
	Parameters
	AP (n = 21)
	No AP (n = 198)
	P value

	Age (yr), mean ± SD
	55.6 ± 16.4
	61.2 ± 10.5
	0.137

	Male, n (%)
	13 (61.9)
	128 (64.6)
	0.803

	Cause of acute pancreatitis n (%)
	
	
	

	[bookmark: OLE_LINK544][bookmark: OLE_LINK545]ERCP
	5 (23.8)
	
	

	Alcoholic
	9 (42.9)
	
	

	Unknown
	8 (33.3)
	
	

	Time to surgery (d), mean ± SD 
	41.4 ± 10.7
	 10.8 ± 5.8
	< 0.001

	Tumor site, (head) n (%)
	14 (66.7)
	149 (75.3)
	0.391

	Positive lymph nodes, n (%)
	9 (42.9)
	82 (41.4)
	0.898

	TNM Stage, n (%)
	
	
	1.000

	  I
	2 (9.5)
	18 (9.1)
	

	  II
	19 (90.5)
	180 (90.9)
	

	Surgical margin (R1), n (%)
	2 (9.5)
	13 (6.6)
	0.955

	Perineural invasion, n (%)
	5 (23.8)
	65 (32.8)
	0.399

	Vascular invasion, n (%)
	2 (9.5)
	20 (10.1)
	1.000

	Differentiation, n (%)
	
	
	0.283

	Well
	0 (0.0)
	12 (6.1)
	

	  Moderate
	16 (76.2)
	145 (73.2)
	

	  Poor
	5 (23.8)
	41 (20.7)
	

	[bookmark: OLE_LINK312][bookmark: OLE_LINK313]Medical complications n (%)
	7 (33.3) 
	59 (29.8)
	0.737

	Pancreatic fstula n (%)
	
	
	

	biochemical leak
	3 (14.3)
	10 (5.1)
	0.223

	Grade B/C
	3 (14.3)
	9 (4.5)
	0.174

	Grade B
	2 (9.5) 
	7 (3.5)
	0.461

	Grade C
	1 (4.8)
	2 (1.0)
	0.675

	Adjuvant Chemotherapy, n (%)
	7 (33.3)
	49 (24.7)
	0.391

	Early recurrence, n (%)
	15/21 (71.4)
	68/165 (41.2)
	0.009

	DFS, median (95%CI)
	8.4 (6.7-10.1)
	14.6 (10.7-18.5)
	0.007

	OS, median (95%CI)
	14.9 (12.5-17.3)
	22.3 (17.9-26.7)
	< 0.001


[bookmark: OLE_LINK494][bookmark: OLE_LINK495]TNM: Tumor node metastasis; DFS: Disease-free survival; OS: Overall survival; AP: Acute pancreatitis; SD: Standard deviation; ERCP: Endoscopic retrograde cholangiopancreatography.


[bookmark: OLE_LINK272][bookmark: OLE_LINK273][bookmark: OLE_LINK10]Table 2 Predictive factors of postoperative early recurrence (within 12 mo)
	Parameters
	P value
	Univariate
OR (95%CI)
	Multivariate
OR (95%CI)
	P value

	Acute pancreatitis, (yes vs no)
	0.012
	3.57 (1.32-9.66)
	4.13 (1.41-12.10)
	0.010

	Adjuvant chemotherapy, (yes vs no)
	0.027
	0.46 (0.24-0.92)
	0.42 (0.20-0.90)
	0.025

	Positive lymph nodes, (yes vs no)
	0.001
	2.74 (1.49-5.04)
	3.02 (1.54-5.90)
	0.001

	Surgical margin, (R1 vs R0)
	0.015
	5.09 (1.37-18.91)
	4.78 (1.16-19.74)
	0.030

	Vascular invasion, (yes vs no)
	0.093
	2.32 (0.87-6.18)
	
	0.463

	Tumor site, (distal vs head)
	0.036
	1.96 (1.05-3.65)
	2.70 (1.33-5.47)
	0.006

	TNM (II/III vs I)
	0.038
	3.37 (1.07-10.57)
	
	0.188


[bookmark: OLE_LINK492][bookmark: OLE_LINK493][bookmark: OLE_LINK496][bookmark: OLE_LINK497][bookmark: OLE_LINK498][bookmark: OLE_LINK499]Patient characteristics and pathologic feature, including age, sex, differentiation, and prineural invasion were analyzed as well, and the differences did not reach statistical significance in these factors (data not shown). TNM: Tumor node metastasis; OR: Odd ratio; CI: Confidence interval.


Table 3 Cox Regression regression Analysis analysis for disease-Free Survivalsurvival
	Parameters
	Univariate
RR (95%CI)
	P value
	Multivariate
RR(95%CI)
	P value

	Acute pancreatitis, (yes vs no)
	2.00 (1.19-3.36)
	0.009
	2.24 (1.31-3.85)
	0.003

	Chemotherapy, (yes vs no)
	0.47 (0.31-0.72)
	[bookmark: OLE_LINK500][bookmark: OLE_LINK501][bookmark: OLE_LINK502]< 0.001
	0.45 (0.29-0.70)
	< 0.001

	Positive lymph nodes, (yes vs no)
	2.02 (1.40-2.91)
	< 0.001
	2.10 (1.41-3.14)
	< 0.001

	Vascular invasion, (yes vs no)
	1.72(1.00-2.97)
	0.051
	
	0.063

	Surgical margin, (R1 vs R0)
	3.00(1.68-5.35)
	< 0.001
	2.55 (1.40-4.64)
	0.002

	Differentiation
	
	0.016
	
	0.019

	Moderate vs Well
	7.81 (1.92-31.84)
	0.004
	5.84 (1.42-24.01)
	0.014

	Poor vs Well
	7.13 (1.67-30.38)
	0.008
	7.84 (1.82-33.74)
	0.006

	T stage, (T1/T2 vs T3/T4)
	0.76 (0.47-1.22)
	0.254
	
	0.832

	[bookmark: OLE_LINK3][bookmark: OLE_LINK4]Perineural invasion, (yes vs no)
	1.53 (1.07-2.19)
	0.020
	
	0.454

	[bookmark: _Hlk453236320]TNM stage, (II/III vs I)
	2.25 (1.21-4.21)
	0.011
	
	0.516

	tumor site, (distal vs head)
	1.45 (1.00-2.11)
	0.051
	1.74 (1.15-2.64)
	0.009

	Age, (< 65 yr vs ≥ 65 yr)
	0.82 (0.57-1.16)
	0.261
	
	0.404

	Sex, (male vs female)
	1.07 (0.74-1.55)
	0.732
	
	0.951


TNM: Tumor node metastasis; RR: Relative risk; CI: Confidence interval.



Table 4 Overall Survival survival for the entire patient cohort
	Parameters
	Univariate
RR (95%CI)
	P value
	Multivariate
RR (95%CI)
	P value

	Acute pancreatitis (yes vs no)
	2.47 (1.55-3.96)
	< 0.001
	2.35 (1.45-3.83)
	0.001

	Chemotherapy, (yes vs no)
	0.63 (0.43-0.94)
	0.024
	0.52 (0.34-0.79)
	0.002

	Differentiation
	
	0.002
	
	< 0.001

	Moderate vs Well
	4.65 (1.47-14.72)
	0.009
	3.07 (0.96-9.84)
	0.059

	Poor vs Well
	7.25 (2.21-23.74)
	0.001
	6.70 (2.02-22.17)
	0.002

	T stage, T12 vs T34
	0.51 (0.27-0.98)
	0.043
	
	0.781

	Positive lymph nodes, (yes vs no)
	2.32 (1.64-3.29)
	< 0.001
	2.68 (1.83-3.92)
	< 0.001

	Perineural invasion, (yes vs no)
	1.10 (0.77-1.57)
	0.611
	
	0.667

	Vascular invasion, (yes vs no)
	1.44 (0.86-2.39)
	0.164
	
	0.430

	Surgical margin, (R1 vs R0)
	1.41 (0.69-2.89)
	0.346
	
	0.728

	TNM stage, (II/III vs I)
	2.35 (1.15-4.82)
	0.0
	
	0.378

	Sex, (male vs female)
	1.15 (0.81-1.62)
	0.443
	
	0.568

	Age (< 65 yr vs ≥ 65 yr )
	0.96 (0.69-1.34)
	0.803
	
	0.694

	tumor site, (distal vs head)
	1.52 (1.03-2.24)
	0.035
	1.90 (1.24-2.90)
	0.003


[bookmark: OLE_LINK507][bookmark: OLE_LINK508]TNM: Tumor node metastasis; RR: Relative risk; CI: Confidence interval.
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