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ABSTRACT 23 

BACKGROUND 24 

Antithrombotic drugs are widely used for the prevention of cardiovascular disease; 25 

however, their association with nonbiliary acute pancreatitis remains unclear. To 26 

investigate the association between regular use of antithrombotic drugs and the risk of 27 

developing nonbiliary acute pancreatitis. 28 

 29 

METHODS 30 

This prospective cohort study included 431,754 participants who did not have acute 31 

pancreatitis, gallstones, or cancer. Incident nonbiliary acute pancreatitis cases were 32 

identified through primary healthcare and hospitalization data, excluding 33 

gallstone-related cases. Cox proportional hazards models, adjusted for 34 

sociodemographic characteristics, lifestyle, comorbidities, and medication, were used 35 

to estimate the association with regular antithrombotic drug use. 36 

 37 

RESULTS 38 

During a median follow-up period of 13.73 years, 2,189 cases of nonbiliary acute 39 

pancreatitis were recorded. Users of antithrombotic drugs had a 31% higher risk of 40 

developing nonbiliary acute pancreatitis than non-users (hazard ratio [HR], 1.31; 95% 41 

confidence interval [CI], 1.08-1.61; p=0.007). Risk varied by specific agent: 42 

clopidogrel was associated with a 53% increased risk (HR, 1.53; 95% CI, 1.08-2.16; 43 

p=0.016). For warfarin, the overall association was not statistically significant (HR, 44 
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1.32; 95% CI, 0.97-1.80; p=0.076); however, subgroup analysis indicated that the 45 

association was confined to participants without diabetes (P for interaction, 0.015; HR, 46 

1.64; 95% CI, 1.15-2.35; p=0.007). There was no significant association between 47 

low-dose aspirin and use of dipyridamole.  48 

 49 

CONCLUSION 50 

Regular use of antithrombotic drugs, particularly clopidogrel, was associated with an 51 

increased risk of developing nonbiliary acute pancreatitis. The risk associated with 52 

warfarin was specific to participants without diabetes. 53 

 54 

Key Words: Antithrombotic; Acute pancreatitis; Type 2 diabetes mellitus; 55 

Hyperlipidemia; Cohort study. 56 
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 64 

INTRODUCTION 65 

Acute pancreatitis (AP) is an inflammatory disorder of the pancreas, which is 66 

associated with substantial morbidity and mortality, and it imposes a substantial 67 

burden on healthcare systems worldwide [1]. In severe cases, it can progress to 68 

systemic inflammation and multiple organ failure, with a mortality rate as high as 85% 69 

[2]. The etiological spectrum of AP has significant geographical variation; in Western 70 

countries, biliary disease is the leading cause, followed by alcoholic and 71 

hypertriglyceridemia-induced pancreatitis. However, in Asian countries, including 72 

China, hypertriglyceridemia accounts for a substantially higher percentage of cases 73 

[3]. The rapidly increasing prevalence of hypertriglyceridemia-related AP has 74 

established it as a pressing global health concern [4,5]. 75 

In addition to the traditional causes, medications are recognized as potentially 76 

inducing AP [6,7]. Antithrombotic agents have drawn particular attention due to their 77 

widespread use in patients with cardiovascular diseases [8,9]. However, evidence of 78 

the association between the use of these drugs and the risk of developing AP remains 79 

controversial, and consensus has not yet been reached. Evidence from animal models 80 

suggests that there is a potential protective effect; pre-treatment with low-dose 81 

warfarin can alleviate ischemia/reperfusion-induced pancreatic injury via this 82 

mechanism [10,11]. A recent large-scale clinical study also reported that among 83 

patients with established AP, the use of low-dose aspirin was associated with lower 84 
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mortality and a reduced risk of complications [12]. In contrast, a study had reported 85 

that actively using clopidogrel were associated with an increased risk of acute 86 

pancreatitis [13]. This conflicting body of evidence creates a dilemma for clinicians 87 

who are managing a substantial cohort of patients with cardiovascular disease, and 88 

who require long-term antithrombotic therapy, making it challenging to assess their 89 

potential risk of developing AP. 90 

Given these conflicting findings, a rigorous investigation is warranted to clarify 91 

the relationship between the use of antithrombotic drugs and the risk of developing AP. 92 

If these drugs be confirmed as a risk factor, their cardiovascular benefits must be 93 

rigorously weighed against the risk of developing AP, in clinical decision-making, 94 

necessitating increased clinical vigilance among prescribers. Conversely, evidence of 95 

a protective effect would justify further studies into the mechanisms of action. To 96 

address this knowledge gap, a prospective analysis of the association between the use 97 

of antithrombotic drugs and the risk of developing AP, in a large cohort of 431,754 98 

individuals, was conducted. 99 

 100 

MATERIALS AND METHODS 101 

Study cohort 102 

Data from the study cohort was obtained from the United Kingdom (UK) 103 

Biobank, a large prospective cohort of >500,000 participants, aged 37-73 years. The 104 

cohort was established between 2006 and 2010 across 22 assessment centers in 105 

England, Wales, and Scotland. The participants were followed-up regularly for data 106 
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updates. During recruitment, all participants completed a baseline questionnaire and 107 

underwent assessments that included physical measurements and detailed information 108 

on lifestyle and use of medication. Further details regarding the UK Biobank cohort 109 

have been published elsewhere [14]. Participants with a baseline diagnosis of cancer, 110 

gallstone disease, or acute pancreatitis were excluded. To prevent gallstone disease 111 

from confounding the results, participants who developed acute AP during follow-up, 112 

but had previously been diagnosed with gallstone disease, were excluded. Participants 113 

with incomplete follow-up data were also excluded. The final analytical cohort 114 

comprised 431,754 participants (Supplementary Figure 1). All diagnoses were based 115 

on the International Classification of Diseases-10 (ICD-10) diagnostic criteria.  116 

 117 

Assessment of exposure 118 

The primary exposure was defined as regular use of antithrombotic drugs, at 119 

baseline, including anticoagulants and antiplatelet drugs. The specific medications 120 

that were considered were: warfarin, low-dose aspirin, clopidogrel, and dipyridamole. 121 

At baseline, the regular use of antithrombotic drugs was first assessed from 122 

participants using a touchscreen questionnaire, and confirmed during verbal 123 

interviews with trained staff. In the touchscreen questionnaire, participants were asked, 124 

“Do you regularly take any other prescription medications?”. “Regular use” of 125 

prescription medications was defined as taking them on a long-term and scheduled 126 

basis, whether daily, weekly, or monthly (e.g., depot injections), as reported during 127 

the verbal interview. Short-term medications, such as courses of antibiotics, were 128 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 30, 2026. ; https://doi.org/10.64898/2025.12.22.25342783doi: medRxiv preprint 

https://doi.org/10.64898/2025.12.22.25342783
http://creativecommons.org/licenses/by/4.0/


7 

 

excluded. If the participant selected “Yes” or “Do not know”, the interviewer would 129 

ask; “In the touchscreen, you said you are taking regular prescription medications. 130 

Can you now tell me what these are?”. Information regarding the use of 131 

antithrombotic drugs was recorded using a coded list. The antithrombotic drugs 132 

recorded included warfarin, low-molecular-weight heparin, low-dose aspirin, 133 

clopidogrel, and dipyridamole. Information regarding the dose and duration of use of 134 

antithrombotic agents was not collected. Detailed questions on the use of 135 

antithrombotic agents can be found on the UK Biobank website. 136 

 137 

Ascertainment of outcome 138 

Incident cases of AP were identified from hospital records linked to the Health 139 

and Social Care Information Centre (England and Wales) and the National Health 140 

Service Central Register (Scotland), using the ICD-10 code, K85. The diagnosis of AP 141 

was further validated if at least two of the following three criteria were fulfilled: (1) 142 

characteristic abdominal pain, (2) serum amylase and/or lipase levels greater than 143 

three times the upper limit of normal, and (3) imaging findings consistent with AP on 144 

contrast-enhanced computed tomography or magnetic resonance imaging. Among the 145 

participants with AP, nonbiliary AP was confirmed by excluding those with a 146 

concomitant or prior diagnosis of gallstone disease. Assessment of the severity of 147 

disease was not performed due to the lack of detailed clinical and laboratory data in 148 

the databases. 149 

 150 
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Assessment of covariates 151 

At enrollment, information on covariates was collected through the touchscreen 152 

questionnaire and face-to-face interviews, covering socio-demographic characteristics, 153 

anthropometric measurements, lifestyle factors, medical history, and use of 154 

medication. Specifically, the data included: (1) socio-demographic factors: age, sex, 155 

ethnicity and socioeconomic status (measured using the Index of Multiple Deprivation 156 

[IMD], directly obtained from the UK Biobank); (2) anthropometric data: height and 157 

weight, and body mass index (BMI), calculated as kg/m²; (3) lifestyle factors: 158 

smoking status, alcohol consumption, physical activity (assessed using the short-form 159 

International Physical Activity Questionnaire, and healthy diet (defined according to 160 

American Heart Association guidelines; Supplementary Table 2); (4) medical history: 161 

type 2 diabetes, hypertension, hyperlipidemia, and cardiovascular disease; (5) use of 162 

medication: nonsteroidal antiinflammatory drugs (NSAIDs), hypolipidemic drugs, 163 

multivitamin and mineral supplements. 164 

 165 

Statistical analysis 166 

Baseline characteristics are presented as mean (standard deviation, SD) for 167 

continuous variables and as count (percentage) for categorical variables. Person-years 168 

of follow-up were calculated from the date of assessment for each participant until the 169 

first diagnosis of AP, death, or the end of follow-up (May 31, 2022), whichever was 170 

first. 171 

Cumulative incidence curves for nonbiliary AP were generated to compare 172 
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non-users of antithrombotic drugs with users of antithrombotic drugs, including 173 

anticoagulants, antiplatelet agents, and specific medications. Initially, a crude model 174 

was constructed to determine the association between the use of antithrombotic drugs 175 

and the risk of developing nonbiliary AP. Next, three adjusted models were generated: 176 

Model 1 was adjusted for age, sex, ethnicity, and IMD; Model 2 was further adjusted 177 

for BMI, smoking, alcohol consumption, physical activity, and healthy diet; and 178 

Model 3 was additionally adjusted for the presence of type 2 diabetes, hypertension, 179 

or hyperlipidemia, use of NSAIDs, use of hypolipidemic drugs, and use of 180 

multivitamins and mineral supplements. The proportional hazards assumption was 181 

verified using Schoenfeld residuals for all models, and there were no violations. 182 

Subgroup analyses were performed according to pharmacological class 183 

(anticoagulants or antiplatelet agents) and individual drugs (warfarin, aspirin, 184 

clopidogrel, and dipyridamole). The results from the most fully adjusted model 185 

(Model 3) are reported as the primary findings of this study. 186 

The potential moderating effects of age, sex, BMI, smoking status, alcohol 187 

consumption, physical activity, healthy diet, presence of type 2 diabetes, hypertension,  188 

or hyperlipidemia, NSAID intake, use of hypolipidemic drugs, and use of 189 

multivitamins and mineral supplements, were evaluated using stratified analysis and 190 

interaction testing with a likelihood ratio test. Given that the presence of type 2 191 

diabetes and hyperlipidemia suggested that there was a potential effect modification 192 

in the overall analysis, their interaction effects were tested in the aforementioned 193 

stratified medication analyses. 194 
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To evaluate the robustness of the findings, several sensitivity analyses were 195 

performed: (1) further adjustment for history of cardiovascular diseases in Model 3,  196 

as Model 4, to assess the extent to which the association could be explained by 197 

pre-existing cardiovascular conditions; (2) exclusion of participants who developed 198 

the outcome within the first year of follow-up, to minimize reverse causality; and (3) 199 

a propensity score matching analysis to evaluate the effect of the use of 200 

antithrombotic drugs on the risk of developing nonbiliary AP. 201 

All analyses were performed using R version 4.5.1. Statistical significance was 202 

set as two-tailed p<0.05. 203 

 204 

RESULTS 205 

Baseline characteristics of participants 206 

Table 1 presents the baseline characteristics of the study cohort, stratified by use 207 

of antithrombotic drugs. There were 431,754 participants, of whom 11,140 used 208 

antithrombotic drugs. Among these, 4,452 used anticoagulants only, 6,610 used 209 

antiplatelet agents only, and 78 used antiplatelet agents and anti-coagulants. 210 

Regarding specific medications, 4,397 used warfarin, 2,514 used low-dose aspirin, 211 

950 used dipyridamole, 2,818 used clopidogrel, and 93 used aspirin and 212 

clopidogrel. Users of antithrombotic drugs were more likely to be older, male, 213 

smokers, consumers of alcohol, and have a higher prevalence of comorbidities, 214 

including type 2 diabetes, hypertension, and hyperlipidemia. 215 

 216 
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Use of antithrombotic drugs and the risk of developing Nonbiliary AP 217 

During a median follow-up of 13.73 years, 2,189 new participants with 218 

nonbiliary AP were recorded, including 109 who used antithrombotic drugs and 2,080 219 

who did not use antithrombotic drugs. Compared with non-users, there was a higher 220 

cumulative incidence of AP in users, particularly among users of anticoagulants and 221 

clopidogrel (Figure 1a, b, and c). 222 

In the crude model, the use of antithrombotic drugs was associated with a 74% 223 

increased risk of developing nonbiliary AP (hazard ratio [HR], 1.74; 95% confidence 224 

interval [CI], 1.44-2.12; p<0.001). After adjusting for age, sex, ethnicity, and IMD 225 

(Model 1), the HR was 1.66 (95% CI, 1.37-2.02; p<0.001). The association attenuated 226 

somewhat but remained significant after further adjustment for lifestyle factors 227 

(Model 2) (HR, 1.44; 95% CI, 1.18-1.75; p<0.001). In Model 3, which was further 228 

adjusted for comorbidities and use of medication, the result did not change 229 

substantially (HR, 1.31; 95% CI, 1.08-1.61; p=0.007) (Table 2). In the analysis by 230 

pharmacological class, use of anticoagulants had a significantly increased risk (HR, 231 

1.37; 95% CI, 1.01-1.86; p=0.040). Specifically, warfarin showed a trend towards an 232 

increased risk, although it did not reach statistical significance (HR, 1.32; 95% CI, 233 

0.97-1.80; p=0.076). Analysis of other anticoagulants could not be performed or 234 

yielded imprecise results due to limitations in sample size. The overall association for 235 

antiplatelet agents was at the margin of statistical significance (HR, 1.27; 95% CI, 236 

0.98-1.64; p=0.071). The use of clopidogrel was associated with a significantly 237 

increased risk (HR, 1.53; 95% CI, 1.08-2.16; p=0.016), whereas aspirin (HR, 1.02; 95% 238 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 30, 2026. ; https://doi.org/10.64898/2025.12.22.25342783doi: medRxiv preprint 

https://doi.org/10.64898/2025.12.22.25342783
http://creativecommons.org/licenses/by/4.0/


12 

 

CI, 0.65-1.61; p=0.934) and dipyridamole (HR, 0.95; 95% CI, 0.45-2.00; p=0.890) 239 

did not have a significant association (Figure 2). 240 

 241 

Subgroup analysis 242 

The analysis revealed significant interactions; the association between overall 243 

use of antithrombotic drugs and the risk of developing nonbiliary AP varied 244 

depending on the presence of diabetes (P for interaction = 0.001) or hyperlipidemia (P 245 

for interaction = 0.044). Specifically, among participants without diabetes, the use of 246 

antithrombotic drugs was significantly associated with an increased risk of developing 247 

nonbiliary AP (HR, 1.52; 95% CI, 1.19-1.96; p=0.001). However, this association was 248 

not observed for participants with diabetes (HR, 1.08; 95% CI, 0.78-1.50; p=0.644). 249 

The increased risk was more pronounced for participants without hyperlipidemia (HR, 250 

1.96; 95% CI, 1.22-3.15; p=0.006), while the association was weaker and did not 251 

reach statistical significance for participants with hyperlipidemia (HR, 1.23; 95% CI, 252 

0.99-1.53; p=0.063) (Figure 3). 253 

Stratified by drug class, the effect of modification by diabetes and 254 

hyperlipidemia were evaluated. There was a significant interaction with diabetes 255 

among users of anticoagulants (P for interaction = 0.019). Given that warfarin was the 256 

predominant anticoagulant (other anticoagulants were not analyzed due to insufficient 257 

sample size), a subgroup analysis focusing on warfarin confirmed that this interaction 258 

remained statistically significant (P for interaction = 0.015). Specifically, for 259 

participants without diabetes, conventional use of warfarin was associated with a 64% 260 
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increased risk of developing non-biliary AP (HR, 1.64; 95% CI, 1.15-2.35), whereas 261 

there was no statistically significant association for participants with diabetes. 262 

Furthermore, hyperlipidemia did not have a significant modifying effect on 263 

anticoagulants. For users of antiplatelet agents, including low-dose aspirin, 264 

clopidogrel, and dipyridamole, there was no significant interaction with diabetes or 265 

hyperlipidemia (Supplementary Table 3). 266 

 267 

Sensitivity analysis 268 

The association between the use of anticoagulants and the risk of developing 269 

nonbiliary AP remained stable after further adjustment for a history of cardiovascular 270 

disease (HR, 1.31; 95% CI, 1.08-1.61). After excluding participants with nonbiliary 271 

AP that developed within the first year of follow-up, the association remained 272 

statistically significant (HR, 1.25; 95% CI, 1.01-1.54; Supplementary Table 4). In a 273 

sensitivity analysis using a propensity score-matched cohort of 55,694 participants 274 

(Supplementary Table 5), regular use of antithrombotic drugs was associated with a 275 

37% increased risk of developing nonbiliary AP (HR, 1.37; 95% CI, 1.01-1.86). 276 

 277 

DISCUSSION 278 

In this prospective cohort study, using data from >430,000 participants, regular 279 

use of antithrombotic drugs was associated with a 31% increased risk of developing 280 

nonbiliary AP, after adjusting for potential confounding factors. In-depth analysis 281 

revealed significant heterogeneity in the level of risk; the increased risk was primarily 282 
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concentrated in users of clopidogrel (HR, 1.53), whereas warfarin had only a trend 283 

towards increased risk, and aspirin and dipyridamole did not have a significant risk. 284 

Notably, the association remained robust in a sensitivity analysis, with further 285 

adjustment for a history of cardiovascular diseases. This consistency strengthens the 286 

argument for there being an independent association between the use of 287 

antithrombotic drugs and the risk of developing nonbiliary AP, beyond the influence 288 

of underlying cardiovascular conditions.  289 

To the best of our knowledge, this is the first prospective cohort study, in which 290 

the association between the use of antithrombotic drugs and the risk of developing 291 

nonbiliary AP has been investigated. Although previous studies, on the association 292 

between the use of antithrombotic drugs and disorders of the stomach, small intestine 293 

[15,16], and liver [17,18], and their potential adverse effects on the pancreas, have 294 

received limited attention. In 2015, based on a population-based case-control study in 295 

Taiwan, Lai et al. reported a significantly increased risk of developing AP in patients 296 

actively using clopidogrel (adjusted odds ratio, 8.46; 95% CI, 5.25–13.7). The study 297 

was a population-based case-control design and included 5,644 patients with AP, 298 

significantly enhancing the reliability of the results [13]. The results strongly support 299 

the findings of the present study. Moreover, in the present study, diabetes mellitus 300 

significantly modified the association between warfarin and the risk of developing 301 

nonbiliary AP, and these findings provide important evidence for personalized risk 302 

assessment in clinical practice. 303 

From the results of the present study, a potential mechanism for the increased 304 
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risk of developing nonbiliary AP in users of clopidogrel, is proposed. Clopidogrel, as 305 

a P2Y12 receptor antagonist, might contribute to pancreatic injury by affecting P2Y12 306 

receptors on pericytes in the pancreatic microcirculation. Recent studies have shown 307 

that P2Y12 receptors are also expressed on vascular smooth muscle cells (VSMCs), 308 

and their activation inhibits the cAMP/protein kinase A pathway [19]. This inhibition 309 

effect leads to dephosphorylation of the cytoskeletal regulator, cofilin, which 310 

promotes actin depolymerization and enhances cell motility [20,21]. Given 311 

the high degree of homology between VSMCs and pericytes, and the established 312 

expression of P2Y12 receptors in pericytes [22], pancreatic pericytes also likely to 313 

express functional P2Y12 receptors. Signals transmitted through these receptors 314 

regulate cytoskeletal proteins such as actin-depolymerizing factors, thereby 315 

maintaining pericyte adhesion capacity and cytoskeletal plasticity. Clopidogrel 316 

antagonism disrupts this regulation, reducing cytoskeletal remodeling and increasing 317 

pericyte rigidity. This disruption effect compromises their capillary support function 318 

and connections with endothelial cells, thereby impairing the integrity of the 319 

microvascular barrier. The consequent increase in vascular permeability promotes the 320 

extravasation of inflammatory mediators and leukocyte infiltration, ultimately 321 

triggering or exacerbating local pancreatic inflammation [23,24]. In contrast, aspirin 322 

inhibits thromboxane A2 synthesis by acetylating platelet COX-1, an action that is 323 

highly restricted to platelets [25]. Dipyridamole enhances the intracellular cAMP level 324 

by inhibiting phosphodiesterase, thereby suppressing platelet activation and 325 

promoting vasodilation, and it potentiates these effects by elevating the adenosine 326 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 30, 2026. ; https://doi.org/10.64898/2025.12.22.25342783doi: medRxiv preprint 

https://doi.org/10.64898/2025.12.22.25342783
http://creativecommons.org/licenses/by/4.0/


16 

 

level [26]. As neither drug directly interferes with the P2Y12 receptor signaling 327 

pathway, there were no significant associations with the risk of developing nonbiliary 328 

AP. 329 

Subgroup analyses revealed that the association between the use of warfarin and 330 

the risk of developing nonbiliary AP was modified by the presence of type 2 diabetes. 331 

This association was statistically significant in individuals without diabetes, and it 332 

was not significant in individuals with diabetes. The mechanism underlying the effect 333 

modification remains unclear, and it can potentially be attributed to the balance 334 

between vascular injury and anticoagulation. As a vitamin K antagonist, warfarin 335 

inhibits the synthesis of multiple vitamin K-dependent proteins, including matrix Gla 336 

protein (MGP). MGP is a key factor in maintaining vascular homeostasis and 337 

suppressing calcification [27,28]. Warfarin may impair pancreatic microvascular 338 

function by inducing vascular calcification through inhibition of MGP, ultimately 339 

increasing the susceptibility of pancreatic tissue to inflammation. However, diabetes 340 

status often co-exists with a hypercoagulable state, which itself constitutes a risk 341 

factor for pancreatic microcirculatory dysfunction and AP [29–31]. In this context, the 342 

anticoagulant effect of warfarin may partially improve pancreatic microcirculation, 343 

thereby offsetting its potential risks via the MGP pathway. Conversely, the direct 344 

injury mechanism of warfarin predominates in individuals without diabetes and 345 

normal coagulation function. Furthermore, the extremely high baseline risk of 346 

pancreatitis in patients with diabetes may partially mask the additional relative risk 347 

posed by warfarin [32]. Further studies are required to explore the underlying 348 
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mechanisms. 349 

This study had several strengths, including its prospective design, large sample 350 

size, and extended follow-up period. Regular use of antithrombotic drugs is associated 351 

with a higher risk of developing nonbiliary AP, after controlling for several potential 352 

confounding factors, including lifestyle factors, use of medication, and health 353 

conditions related to the use of antithrombotic drugs. The scale and depth of the 354 

dataset permitted rigorous adjustment of potential confounders. 355 

However, this study had several limitations. First, in the UK Biobank, data on 356 

specific details, such as formulation, dosage, frequency, and duration of paracetamol 357 

administration were not documented. This limitation hinders further analysis, and it 358 

may introduce potential bias. Second, information on the use of antithrombotic drugs 359 

was collected only once, at baseline, which prevented an assessment of how changes 360 

in exposure over time might affect the risk of developing liver cancer. Third, 361 

information on the severity of AP (according to the Revised Atlanta Classification) 362 

was not available in the databases. This precluded further stratified analyses based on 363 

severity of disease. Finally, as an observational study, a causal relationship cannot be 364 

definitively established, and residual confounding from unmeasured variables cannot 365 

be ruled out. These inherent limitations highlight the requirement for further 366 

epidemiological and mechanistic studies. 367 

 368 

CONCLUSIONS 369 

This large prospective cohort study has identified that regular use of 370 
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antithrombotic drugs, particularly clopidogrel, is associated with an increased risk of 371 

developing nonbiliary AP. Furthermore, underlying metabolic status was identified as 372 

a key modifier of this risk. Notably, diabetes status had a negative modifying effect on 373 

warfarin-associated risk, which was more pronounced in individuals without diabetes. 374 

This counter-intuitive finding underscores the necessity for personalized risk 375 

assessment in clinical decision-making for antithrombotic therapy, with vigilance 376 

warranted in seemingly “healthy” cohorts. Future studies are required to elucidate the 377 

underlying biological mechanisms, and to validate these findings at the level of 378 

specific drug subtypes in high-quality cohorts. 379 

 380 

LIST OF ABBREVIATIONS: 381 
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HR Hazard Ratio 
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NSAID Nonsteroidal Anti-Inflammatory Drug 
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 519 

Figure 1. Cumulative Incidence of Nonbiliary AP Among Users of 520 

Antithrombotic Drugs with Non-Users. Estimated effects were calculated using the 521 

Cox model adjusted by age, gender, ethnicity, IMD, BMI, smoking status, alcohol 522 

intake, physical activity, dietary characteristics, type 2 diabetes, hypertension, 523 

hyperlipidemia, NSAID intake, Hypolipidemic drug intake, multivitamin use and 524 

intake of mineral supplements. a shows the cumulative incidence of nonbiliary acute 525 

pancreatitis in overall antithrombotic drug users and non-users. b shows the 526 

cumulative incidence of nonbiliary acute pancreatitis in antiplatelet drug users, 527 

anticoagulant drug users, and non-users. c shows the cumulative incidence of 528 

nonbiliary acute pancreatitis in clopidogrel, warfarin, aspirin, dipyridamole users, and 529 

non-users.  530 
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Abbreviations: IMD, index of multiple deprivation; BMI, body mass index; NSAID, 531 

nonsteroidal anti-inflammatory drug; AP, acute pancreatitis. 532 

 533 

Figure 2. Forest plot for the association of antithrombotic drug use with the risk 534 

of Nonbiliary AP.  The model was adjusted for age, gender, ethnicity, IMD, BMI, 535 

smoking status, alcohol intake, physical activity, dietary characteristics, type 2 536 

diabetes, hypertension, hyperlipidemia, NSAID intake, hypolipidemic drug intake, 537 

multivitamin use, and mineral supplement intake; 538 

Abbreviations: IMD , the Index of Multiple Deprivation; BMI, body mass index; 539 

NSAID, nonsteroidal anti-inflammatory dr 540 

 541 

 542 

 543 

 544 

 545 

 546 

 547 

 548 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 30, 2026. ; https://doi.org/10.64898/2025.12.22.25342783doi: medRxiv preprint 

https://doi.org/10.64898/2025.12.22.25342783
http://creativecommons.org/licenses/by/4.0/


28 

 

 549 

 550 

 . CC-BY 4.0 International licenseIt is made available under a 
 is the author/funder, who has granted medRxiv a license to display the preprint in perpetuity. (which was not certified by peer review)

The copyright holder for this preprint this version posted March 30, 2026. ; https://doi.org/10.64898/2025.12.22.25342783doi: medRxiv preprint 

https://doi.org/10.64898/2025.12.22.25342783
http://creativecommons.org/licenses/by/4.0/


29 

 

 551 

0.910 

(35,55] 709 2525127 13 22793 1.19 (0.68-2.09)
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Figure 3. Subgroup analyses of Antithrombotic Drugs Use and the risk of 552 

Nonbiliary AP. Estimated effects were calculated using the Cox model adjusted by 553 

age, gender, ethnicity, IMD, BMI, smoking status, alcohol intake, physical activity, 554 

dietary characteristics, type 2 diabetes, hypertension, Hyperlipidemia, NSAID intake, 555 

multivitamin use, Hypolipidemic drug intake and intake of mineral supplements; 556 

Abbreviations: IMD, index of multiple deprivation; BMI, body mass index; NSAID, 557 

nonsteroidal anti-inflammatory drug. 558 

 559 

Table 1. Baseline characteristics of participants by antithrombotic use. 560 

Characteristics 
Antithrombotic use 

Overall 
No  Yes   

Number of participants (N=420614) (N=11140) (N=431754) 

Anticoagulant only / 4,452 / 

Warfarin / 4,397 / 

Antiplatelet only / 6,610 / 

Low-dose Aspirin / 2,514 / 

Dipyridamole / 950 / 

Clopidogrel / 2,818 / 

Aspirin and Clopidogrel / 93 / 

Anticoagulant and Antiplatelet / 78 / 

Mean (SD) age 56.2 (8.10) 61.7 (6.26) 56.3 (8.11) 
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Male 195105 (46.4%) 7799 (70.0%) 202904 (47.0%) 

White 396396 (94.2%) 10502 (94.3%) 406898 (94.2%) 

Mean (SD) IMD 17.2 (13.8) 19.4 (15.3) 17.2 (13.8) 

Mean (SD) BMI 27.3 (4.71) 29.2 (5.18) 27.4 (4.73) 

Smoking 187613 (44.6%) 6454 (57.9%) 194067 (44.9%) 

Drinking    

  Never 79126 (18.8%) 2810 (25.2%) 81936 (19.0%) 

  Low 46553 (11.1%) 1104 (9.9%) 47657 (11.0%) 

  Moderate 207958 (49.4%) 4751 (42.6%) 212709 (49.3%) 

  High 86632 (20.6%) 2461 (22.1%) 89093 (20.6%) 

Physical activity    

  Low 59600 (14.2%) 1929 (17.3%) 61529 (14.3%) 

  Moderate 132826 (31.6%) 3379 (30.3%) 136205 (31.5%) 

  High 135361 (32.2%) 3047 (27.4%) 138408 (32.1%) 

HealthyDiet 212118 (50.4%) 5768 (51.8%) 217886 (50.5%) 

NASIDS 69906 (16.6%) 699 (6.3%) 70605 (16.4%) 

Hypolipidemic drug 71717 (17.1%) 8142 (73.1%) 79859 (18.5%) 

Vitamin 63113 (15.0%) 1636 (14.7%) 64749 (15.0%) 

Mineral 91240 (21.7%) 1596 (14.3%) 92836 (21.5%) 

Diabetes 34044 (8.1%) 3028 (27.2%) 37072 (8.6%) 

Hypertension 305680 (72.7%) 9819 (88.1%) 315499 (73.1%) 
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Hyperlipidemia 201352 (47.9%) 9363 (84.0%) 210715 (48.8%) 

Myocardial Infarction 16671 (4.0%) 439 (3.9%) 17110 (4.0%) 

Coronary Heart Disease 22737 (5.4%) 599 (5.4%) 23336 (5.4%) 

Myocardial Infarction 4624 (1.1%) 136 (1.2%) 4760 (1.1%) 

Peripheral Vascular Disease 6987 (1.7%) 188 (1.7%) 7175 (1.7%) 

Stroke 6638 (1.6%) 187 (1.7%) 6825 (1.6%) 

Abbreviations: SD, standard deviation; IMD, index of multiple deprivation; BMI, 561 

body mass index; NSAIDs, non-steroidal anti-inflammatory drugs; 562 

Values are numbers (percentages) unless stated otherwise. 563 

 564 

Table 2. Associations between Antithrombotic use and risk of Nonbiliary Acute 565 

Pancreatitis(n=431,754). 566 

Variables 
Antithrombotic use 

p-value 
No （N=420,614） Yes  (N=11,140) 

Case/person-years 2,080 / 5,652,141 109 / 139,161  

IR (per 10,000 person-years)  3.68 7.83  

Multivariate-adjusted HR (95% CI) 

Crude model  1.00 (Reference) 1.74（1.44-2.12） <0.001 

model 1  1.00 (Reference) 1.66（1.37-2.02） <0.001 

model 2 1.00 (Reference) 1.44（1.18-1.75） <0.001 

model 3 1.00 (Reference) 1.31（1.08-1.61） 0.007 

Crude model: Unadjusted for covariates in the crude model; Model 1 adjusted for age, 567 
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gender, ethnicity, and Index of Multiple Deprivation (IMD); Model 2 additionally 568 

adjusted for BMI, smoking status, alcohol intake, physical activity, and dietary 569 

characteristics; Model 3 further adjusted for comorbidities and medication use on the 570 

basis of Model 2, including type 2 diabetes, hypertension, hyperlipidemia, NSAID 571 

intake, hypolipidemic drugs, multivitamins, and mineral supplements. 572 

Abbreviations: IR, incidence rate; HR, hazard ratio; CI, confidence interval; BMI, 573 

body mass index; NSAID, nonsteroidal anti-inflammatory drug. 574 
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