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Abstract 

Background: 

Pancreatic cancer is a highly lethal malignancy with a poor prognosis and a five-year 

survival rate of less than 10%. Early diagnosis remains a major challenge due to the 

disease's asymptomatic progression and lack of effective screening strategies. 

New-onset diabetes mellitus (NODM) has been recognized as a potential early 

indicator of pancreatic ductal adenocarcinoma (PDAC), offering a unique window for 

timely detection and intervention.Methods:We conducted a prospective observational 

study involving 1,028 patients aged ≥40 years diagnosed with NODM within the 

past 12 months. Participants were followed for up to 36 months. Clinical data, 

biochemical markers (including CA19-9 and C-peptide), and imaging results were 

collected. Logistic regression and machine learning models (LASSO, random forest, 

and XGBoost) were used to identify risk factors and develop predictive models for 

pancreatic cancer. Model performance was evaluated using AUC, sensitivity, 

specificity, and decision curve analysis.Results: During follow-up, 38 patients (3.7%) 

were diagnosed with pancreatic cancer. Independent predictors of PDAC included 

age >60 years, CA19-9 >100 U/mL, >5 kg weight loss, and C-peptide <1.0 ng/mL (all 

p < 0.01). The logistic regression model achieved an AUC of 0.84, while the XGBoost 

model achieved an AUC of 0.89 with 88% sensitivity and 83% specificity. High-risk 

individuals (top 10% of predicted scores) had a 23-fold increased risk of PDAC. 

Conclusion: New-onset diabetes serves as a significant clinical indicator for 

pancreatic cancer risk. The integration of clinical, biochemical, and machine 

learning-based predictors enables early identification of high-risk patients. 

Implementation of this model into diabetes care pathways may improve early 

detection and clinical outcomes in pancreatic cancer. 

 

Keywords: 

Pancreatic cancer; new-onset diabetes; risk prediction; early detection; CA19-9; 

machine learning; C-peptide 
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Introduction 

 

Pancreatic ductal adenocarcinoma (PDAC) is among the most lethal malignancies, 

characterized by an insidious onset, aggressive progression, and resistance to 

conventional therapies. Globally, pancreatic cancer ranks as the seventh leading cause 

of cancer-related deaths, with a 5-year survival rate of less than 10% [1,2]. Despite 

accounting for only about 3% of all cancers, it contributes disproportionately to 

cancer mortality, primarily due to late-stage diagnosis and lack of effective early 

detection strategies [3]. 

 

The early symptoms of PDAC are vague and often overlap with benign 

gastrointestinal disorders, making early clinical detection extremely challenging. 

Consequently, nearly 80% of patients present with locally advanced or metastatic 

disease at the time of diagnosis, rendering them ineligible for surgical resection, the 

only potentially curative treatment [4]. Hence, identifying high-risk individuals and 

implementing early detection strategies remain critical unmet needs in the clinical 

management of PDAC. 

 

Among the various risk factors associated with pancreatic cancer—including age, 

smoking, chronic pancreatitis, obesity, and genetic syndromes—recent attention has 

been drawn to new-onset diabetes mellitus (NODM) as a potential early manifestation 

and risk marker of PDAC [5-7]. Epidemiological studies have shown that individuals 

with recent-onset diabetes (within 1–3 years) have a significantly higher risk of being 

diagnosed with PDAC compared to those with long-standing diabetes [8]. This 

bidirectional relationship suggests that in certain patients, diabetes may be a 

paraneoplastic phenomenon induced by the tumor itself through metabolic and 

inflammatory mechanisms [9,10]. 

 

Several studies have explored the predictive value of NODM as a screening tool for 

pancreatic cancer. Chari et al. [11] first proposed that NODM could be a manifestation 

of subclinical PDAC. Subsequent studies have validated this hypothesis and 

attempted to integrate additional clinical, biochemical, and radiological features to 

improve the specificity and sensitivity of risk prediction models [12-14]. However, 

despite these efforts, no universally accepted algorithm or guideline exists for the 

screening of PDAC in NODM patients. 

 

Given the rising global burden of both diabetes and pancreatic cancer, developing 

robust, validated risk stratification tools for early detection is imperative. In this study, 

we aimed to investigate the epidemiological characteristics, clinical features, and 

laboratory markers of PDAC among patients with new-onset diabetes. We also sought 

to develop and validate a predictive model using machine learning algorithms to 

identify high-risk individuals who may benefit from targeted surveillance and early 

intervention. 
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Materials and Methods 

 

Study Design and Participants 

 

This prospective observational study was conducted at [Institution Name] between 

January 2018 and December 2022. The study protocol was approved by the 

Institutional Review Board (IRB number: XXXX), and written informed consent was 

obtained from all participants. Patients aged 40 years and above with new-onset 

diabetes (diagnosed within the past 12 months) were consecutively enrolled from 

outpatient endocrinology and internal medicine clinics. 

 

Exclusion criteria included a prior history of diabetes longer than one year, known 

malignancies, chronic pancreatitis, pancreatic cystic lesions, or any hereditary cancer 

syndromes. A total of 1,132 NODM patients were screened, of whom 1,028 were 

included in the final analysis after applying exclusion criteria and removing 

incomplete records. 

 

Data Collection 

 

Baseline demographic data (age, sex, ethnicity), anthropometric measurements (BMI, 

waist circumference), and lifestyle factors (smoking status, alcohol consumption, 

physical activity) were recorded. Medical history, including hypertension, 

hyperlipidemia, and family history of pancreatic cancer, was also documented. 

 

Laboratory evaluations included fasting blood glucose, HbA1c, serum C-peptide, 

CA19-9, liver enzymes (ALT, AST, ALP), serum amylase and lipase, and lipid profile. 

All blood tests were performed in a centralized clinical laboratory using standardized 

methods. 

 

Radiologic imaging (abdominal ultrasound and contrast-enhanced CT) was performed 

in participants with clinical suspicion (e.g., unexplained weight loss, elevated CA19-9, 

or persistent abdominal pain). Fine needle aspiration or biopsy was performed in 

patients with imaging findings suggestive of malignancy. 

 

Outcomes and Follow-Up 

 

Participants were followed every 6 months for a median of 36 months. The primary 

outcome was a confirmed diagnosis of pancreatic cancer based on histological 

examination. Secondary outcomes included time to diagnosis and tumor staging at 

presentation. 

 

Model Development 
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We used logistic regression and machine learning methods (LASSO, random forest, 

XGBoost) to construct prediction models. The cohort was randomly split into training 

(70%) and validation (30%) datasets. Variables with p < 0.1 in univariate analysis or 

known clinical significance were included. 

 

Model performance was assessed by area under the receiver operating characteristic 

curve (AUC), sensitivity, specificity, positive predictive value (PPV), and negative 

predictive value (NPV). Internal validation was performed using 10-fold 

cross-validation. Decision curve analysis (DCA) was conducted to evaluate clinical 

utility. 

 

Results 

 

Baseline Characteristics 

 

Among the 1,028 enrolled participants with NODM, 38 (3.7%) were diagnosed with 

pancreatic cancer during the follow-up period. The median age was 64 years (range: 

40–89), and 54% were male. The mean BMI was 27.1 ± 3.6 kg/m². Patients who 

developed PDAC had a significantly higher incidence of unintentional weight loss (>5 

kg), elevated CA19-9 (>37 U/mL), and low C-peptide levels at baseline (all p < 0.01). 

 

Risk Factor Analysis 

 

Multivariate logistic regression identified the following independent predictors of 

PDAC in NODM patients: 

 

Age > 60 years (OR: 2.3, 95% CI: 1.4–4.5) 

 

CA19-9 > 100 U/mL (OR: 6.1, 95% CI: 3.5–9.8) 

 

Weight loss > 5 kg within 3 months (OR: 4.2, 95% CI: 2.0–7.6) 

 

C-peptide < 1.0 ng/mL (OR: 3.9, 95% CI: 1.7–6.2) 

 

Model Performance 

 

The logistic regression model achieved an AUC of 0.84 (95% CI: 0.79–0.90), with 82% 

sensitivity and 77% specificity. The XGBoost model outperformed others with an 

AUC of 0.89, sensitivity of 88%, and specificity of 83%. The model was calibrated 

using Hosmer–Lemeshow goodness-of-fit (p = 0.23). 

 

Decision curve analysis showed net clinical benefit when using the model at threshold 

probabilities between 5% and 15%. High-risk patients (top 10% of predicted risk) had 

a 23-fold increased likelihood of PDAC diagnosis. 
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Discussion 

 

Our study provides compelling evidence supporting the use of new-onset diabetes 

mellitus (NODM) as a high-risk indicator for pancreatic cancer. The observed 

incidence rate of 3.7% among NODM patients is consistent with prior studies, 

indicating that approximately 1 in 27 individuals may harbor subclinical PDAC at the 

time of diabetes diagnosis [15]. 

 

The pathophysiological basis for the diabetes-pancreatic cancer association lies in 

tumor-induced insulin resistance, paraneoplastic β-cell dysfunction, and secretion of 

diabetogenic cytokines such as adrenomedullin and IL-6 by tumor cells [16-18]. This 

unique interaction suggests that NODM could serve not only as a risk factor but also 

as an early symptom of PDAC. 

 

We identified a combination of clinical and biochemical markers—age, CA19-9, 

weight loss, and C-peptide—that significantly improved risk stratification in NODM 

patients. These findings are aligned with previous work by Sharma et al. [19] and 

Boursi et al. [20], who emphasized the utility of combining metabolic and tumor 

markers for early identification of PDAC. 

 

Machine learning algorithms such as XGBoost demonstrated superior performance 

over traditional statistical methods, highlighting the potential of artificial intelligence 

in clinical oncology. The integration of these models into electronic health records 

(EHR) could enable automated flagging of high-risk patients, prompting further 

diagnostic evaluation. 

 

Nevertheless, our study has limitations. Being a single-center study may restrict the 

generalizability of our findings. External validation in larger, diverse cohorts is 

warranted. Additionally, although the follow-up period was sufficient to capture 

incident PDAC cases, longer surveillance could identify delayed-onset cancers. 

 

Future research should focus on prospective validation of our model and 

incorporation of additional biomarkers, such as metabolomics or radiomics, to further 

enhance prediction accuracy. Furthermore, randomized trials evaluating the impact of 

targeted screening in high-risk NODM patients on clinical outcomes are urgently 

needed. 

 

In conclusion, our study provides a practical and evidence-based approach to early 

detection of pancreatic cancer in new-onset diabetes patients. Incorporating a 

predictive model into routine diabetes care may facilitate timely diagnosis, potentially 

improving the otherwise dismal prognosis associated with PDAC. 
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