
United European Gastroenterology Journal |

- ORIGINAL ARTICLE OPEN ACCESS

The Changing Landscape of Chronic Pancreatitis Research 
Trajectories Over Two Decades: A Global Meta‐Analysis 
Using MeSH Terms
Ling‐Ying Jiang1 | Chao Wu1 | Kıvanç Görgülü2,3 | Yan‐Wei Lv1 | Hana Algül2 | Chao Han4 | Liang‐Hao Hu1

1Department of Gastroenterology, Changhai Hospital, Naval Medical University, Shanghai, China | 2School of Medicine and Health, Comprehensive Cancer 
Center München, Institute for Tumor Metabolism, Klinikum rechts der Isar, Technical University of Munich, Munich, Bavaria, Germany | 3Institute of 
Metabolism and Cell Death, Helmholtz Zentrum München, Munich, Germany | 4Department of Gastroenterology, The Hospital of 92872 Troops of Chinese 
People's Liberation Army, Huludao, China

Correspondence: Liang‐Hao Hu (lianghao-hu@smmu.edu.cn) | Chao Han (hanchao1261@163.com) | Hana Algül (hana.alguel@mri.tum.de)

Received: 5 October 2025 | Revised: 13 February 2026 | Accepted: 3 March 2026

Keywords: bibliometrics | chronic pancreatitis | knowledge discovery | Medical Subject Headings | research priority

ABSTRACT
Objectives: Significant progress has been made in research on chronic pancreatitis (CP). It is essential to analyze recent trends 
in this field to guide future clinical investigations.
Methods: Publications related to CP research from 2000 to 2023 were retrieved from PubMed. An analysis was conducted on 
Medical Subject Headings (MeSH) terms, publication dates, and affiliations. For MeSH terms with a frequency greater than 30 
times, co‐occurrence analysis was performed to demonstrate the overall trend of CP research. For those that occurred more than 
200 times, heat maps, 3D surface maps, and Ribbon Charts were created to illustrate the trend of changes every 2 years.
Results: A total of 14,260 publications with 6775 MeSH terms from 2000 to 2023 were retrieved, and six clusters were obtained from 
the co‐occurrence analysis. From 2000 to 2023, 35 MeSH terms with decreasing trends and 7 MeSH terms with increasing trends 
(MH‐I) were selected to create a heat map. 7 MH‐I were “signal transduction,” “inflammation,” “quality of life,” “diabetes mellitus, 
type 2,” “exocrine pancreatic insufficiency,” “islets of Langerhans transplantation,” and “transplantation, autologous.”
Conclusion: The 21st century has witnessed CP research being propelled by both basic science and clinical research. Patho
genesis research focuses on signal transduction, while clinical research mainly focuses on the CP patients’ quality of life, 
including pain, endocrine and exocrine function of the pancreas, among which pancreatic islet autograft transplantation is 
currently a hot topic. Emerging research topics such as stem cells and gut microbiota offer novel approaches for CP therapy.

1 | Introduction

Chronic pancreatitis (CP) is a chronic progressive disease 
characterized by pancreatic fibrosis and inflammation. Its basic 
pathological features include chronic inflammatory damage to 
the pancreatic parenchyma, interstitial fibrosis, pancreatic duct 
dilatation, and pancreatic duct stones [1]. Patients with CP 
commonly present with recurrent epigastric pain, accompanied 

by pancreatic exocrine and endocrine insufficiency [2]. Signifi
cantly, severe and persistent abdominal pain not only pro
foundly impacts CP patients' quality of life but also exerts 
adverse effects on mental health, manifesting as anxiety, 
depression, or other mood disturbances [3, 4]. Due to the un
clear pathogenesis of CP, the field of CP research has long faced 
challenges from the vast literature, its interdisciplinary nature, 
and evolving research focus.
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The Medical Subject Headings (MeSH) thesaurus is a controlled 
vocabulary produced by the National Library of Medicine for 
indexing, cataloging, and searching in the PubMed database. It is 
updated annually, and catalogers assign 6‐7 MeSH terms to pub
lications [5]. The frequency of MeSH terms within a specific period 
accurately and timely reflects the research focus, establishing 
MeSH as an objective bibliometric analysis tool that outperforms 
basic keyword retrieval. Besides, bibliometric analysis has been 
widely applied to research on trends across multiple fields, such as 
acute pancreatitis and autoimmune pancreatitis [6, 7].

However, there is currently a lack of bibliometric analysis in the 
field of CP. Although numerous CP reviews have been pub
lished, most focus on research progress and fail to highlight the 
overall trends in CP research [1, 2]. Therefore, this study aims to 
address this gap and explore the direction of future research by 
conducting a comprehensive bibliometric analysis of CP 
research using the MeSH terms.

2 | Materials and Methods

2.1 | Data Collection

With the terms “chronic pancreatitis,” articles on CP published 
from January 2000 to December 2023 were retrieved from the 

PubMed database. The volume of research from major countries 
was obtained by counting the items of “Affiliation”of corre
sponding authors. Data on “MeSH terms” and “Date of Publi
cation” were extracted and calculated to illustrate the 
development and changes of MeSH terminology over time. The 
methods are listed in the flow chart (Figure 1).

2.2 | Data Processing

After data collection, the annual MeSH vocabulary of CP was 
collected. The proportion of each MeSH term was defined by its 
frequency divided by the total number of publications within a 
specific period. The proportions and frequencies of MeSH terms 
from 2000 to 2023 were summarized every 2 years. This study 
primarily focused on MeSH terms with a frequency of 30 or 
more occurrences. This analysis focused exclusively on formal 
MeSH terms and excluded their entry terms or synonymous 
forms mentioned in the text. Notably, common and nonspecific 
MeSH terms, such as “humans,” “pancreas,” and “chronic 
pancreatitis,” which lack distinct meanings, are also included in 
the datasets. Therefore, two independent research panels were 
established to screen, exclude, and review these standard MeSH 
terms. In the event of divergence, discussions and negotiations 
were conducted through joint conferences until a consensus was 
reached. The specific members of the panels are listed in the 
supplementary document (supplementary document).

2.3 | Ratio Conversion

The R value was defined as the ratio between the proportion of 
different time periods for which a MeSH term was referenced 
and the proportion of its first occurrence during the respective 
time periods. A higher proportion of publications related to a 
specific MeSH term corresponds to a larger R value in that year, 
indicating greater research attention from the scientific 
community.

2.4 | U Value Conversion

To ensure homogenization of R values, zero was set as the 
baseline. The means (M) and standard deviations (SDs) of the R 
values for different MeSH terms were calculated. Subsequently, 
the U value of each MeSH term was obtained using the 
following equation:

U =
P − M

SD
(1)

P refers to the ratio between the proportion of different time 
periods for which a MeSH term, M refers to mean, and SD refers 
to standard deviation.

2.5 | Data Visualization

All data were aggregated and tabulated for analysis. Based on 
the number of publications, all countries were marked using a 
color gradient, where darker hues indicated higher publication 

Key Summary

• Summarize the established knowledge on this subject
◦ Chronic pancreatitis (CP) is a progressive inflamma

tory disease with increasing global incidence and sig
nificant impact on patient morbidity and quality of life.

◦ Despite extensive research efforts over the past 2 de
cades, the field lacks a comprehensive analysis of the 
evolution of research and emerging priorities.

◦ Our bibliometric study addresses this gap by 
analyzing 2 decades of CP research to identify trends, 
hotspots, and future directions.

• What are the significant and/or new findings of this 
study?
◦ This study represents the most extensive bibliometric 

analysis of CP research to date, systematically 
examining 14,260 publications and 6775 Medical 
Subject Headings (MeSH) terms from 2000 to 2023.

◦ Our analysis shows a fundamental shift in CP 
research from a focus on clinical treatments to 
studies of disease pathogenesis, with signal trans
duction and inflammatory pathways emerging as key 
areas of contemporary research. It highlights specific 
molecular targets for the development of future 
therapies in chronic pain.

◦ The study presents evidence‐based priorities for 
future research, emphasizing the importance of 
quality‐of‐life assessment, management of pancreatic 
exocrine insufficiency, and islet autotransplantation 
as the most active and clinically relevant areas.

◦ Recent advances for relieving pain concern neuro
modulators, celiac plexus blocks, and antioxidant ther
apy. Emerging research topics such as stem cells and gut 
microbiota offer novel approaches for CP therapy.

2 of 10 United European Gastroenterology Journal, 2026

 20506414, 2026, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ueg2.70200 by H

elm
holtz Z

entrum
 M

uenchen D
eutsches Forschungszentrum

, W
iley O

nline L
ibrary on [11/05/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



output for a given country. Co‐occurrence maps were created to 
investigate the holistic trend of MeSH terms using VOSviewer 
software (version 1.6.20; Leiden University, Leiden, the 
Netherlands). MeSH terms were clustered into distinct color‐ 
coded groups based on the strength of associations among co‐ 
occurring MeSH terms. Based on the results of network visu
alization, all MeSH terms were colored along a blue‐to‐yellow 
spectrum in overlay visualization according to their publica
tion frequencies and dates of occurrence.

By using the U value, heat maps were constructed to illustrate 
the changes in MeSH terms every two years from 2000 to 2023. 
MeSH terms with statistically significant changes were filtered 
out using a threshold of p < 0.05, followed by visualization and 
further analysis as described below.

2.6 | Analysis of Trends

During this period, MeSH terms with increasing trends (MH‐I) 
and decreasing trends (MH‐D) were defined by setting an 
occurrence threshold of “200” every 2 years. Subsequently, the 
terms were tabulated to create a heat map. 3D Surface Maps and 
Ribbon Charts were also made using Origin 2022 (OriginLab, 
Massachusetts, USA).

2.7 | Data Analysis

SPSS software (version 26.0; IBM Corp, Armonk, NY) was used 
for analysis. Regression analysis was performed to determine 
the statistical significance of changes in MeSH terms within a 
given time, and p < 0.05 was considered significant.

3 | Results

3.1 | Global Status in CP Research

A total of 14,260 publications on CP from 2000 to 2023 were 
retrieved from the PubMed database in March 2025. The United 
States topped the list with 4460 articles published, followed by 
China (1242 articles), Germany (1161 articles), and the UK 
(1156 articles) (Figure 2).

3.2 | Co‐Occurrence Analysis of MeSH Terms

In total, 6775 MeSH terms were counted after data collection 
from 2000 to 2023, among which 437 MeSH terms occurred 
more than 30 times. Through careful screening by two inde
pendent research panels, 34 standard MeSH terms with no 
specific meanings were excluded (Table 1).

In the network visualization, 403 MeSH terms were clustered 
into six distinct groups (Figure 3A), where the size of the dot 
was proportional to the frequency of each MeSH term (i.e., 
larger dots indicated higher term frequency). These clusters 
were named “treatment and management,” “basic research 
experiment,” “pancreatic function,” “prognosis and expecta
tion,” “genetic factors,” and “differential diagnosis,” containing 
130, 105, 58, 42, 41, and 27 MeSH terms. They were painted in 
red, green, blue, yellow, purple, and orange, respectively. The 
top 5 MeSH terms in each cluster are shown in Table 2. In the 
overlay visualization, the higher the density of blue color, the 
earlier the occurrence of the MeSH term; the higher the density 
of yellow color, the later the occurrence of the MeSH term 
(Figure 3B). The yellow dots were mainly in the clusters of 

FIGURE 1 | Flow chart. The proportions and frequencies of MeSH terms from 2000 to 2023 were summarized every 2 years. MH‐I, MeSH terms 
with increasing trends. MH‐D, MeSH terms with decreasing trends.

United European Gastroenterology Journal, 2026 3 of 10
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“basic research experiment”, “pancreatic function”, and “prog
nosis and expectation”. In the basic research experiment cluster, 
dots representing “signal transduction,” “inflammation,” “in
testinal mucosa,” and “biomarkers” exhibited a higher density 
of yellow. In the pancreatic function cluster, the density of 
yellow in the dots for “islets of Langerhans transplantation,” 
“transplantation, autologous,” “regeneration,” and “cell differ
entiation” was higher. In the prognosis and expectation cluster, 
the dots associated with “risk factors,” “prognosis,” and “time 
factors” displayed an elevated density of yellow. However, the 
blue dots were smaller and more scattered across all clusters.

3.3 | Trends of MeSH Terms (Every Two Years)

For MeSH terms with a frequency greater than 200 times, there 
were 7 MH‐I and 35 MH‐D (p < 0.05) after data processing 
(Figure 4). Among the 7 MH‐I, 3 MeSH terms (“quality of life,” 
“diabetes mellitus, type 2,” and “exocrine pancreatic insuffi
ciency”) accounted for the highest proportion during 2022–2023, 
3 MeSH terms (“islets of Langerhans transplantation,” 

“transplantation, autologous,” and “inflammation”) reached their 
peaks during 2018–2020, and the MeSH term “signal transduction” 
presented its highest proportion during 2014–2015. Among the 35 
MH‐D terms, “middle‐aged,” “adult,” and “aged” were the top 
three MeSH terms that decreased the most from 2000 to 2023.

Based on the co‐occurrence network visualization (Figure 3A), 
these 7 MH‐I and 35 MH‐D terms were identified and assigned to 
their respective clusters. Then, 7 MH‐I were selected to create a 
3D Surface Map together (Figure 5). All the MeSH terms pre
sented a rising trend in fluctuation. There were 4 MH‐I (“quality 
of life,” “inflammation,” “diabetes mellitus, type 2,” and 
“exocrine pancreatic insufficiency”) increasing sharply during 
2022–2023, and 3 MH‐I (“signal transduction,” “transplantation, 
autologous,” and “islets of Langerhans transplantation”) 
decreasing sharply since 2022. MH‐I “signal transduction” had 
been increasing since its first appearance but decreased since 
2014; the other 6 MH‐I showed slight decreasing trends at first, 
then increased slowly after 2002 or 2004. Besides, 35 MH‐D terms 
were created as 3D Ribbon Charts based on the six clusters 
(Figure 6).

FIGURE 2 | Global contribution of CP research from 2000 to 2023.

TABLE 1 | MeSH terms excluded before analysis.

34 MeSH terms excluded before analysis
Humans Pancreatic disease Japan Cats

Male Prospective studies United States Models, biological

Female Case‐control studies Rats Dog diseases

Pancreatitis, chronic Cross‐sectional studies Mice Rats, inbred lew

Pancreatitis Rats, sprague‐dawley India cat diseases

Chronic disease Disease models, animal China Mice, inbred balb c

Pancreas Cohort studies Mice, knockout Genes, rats

Animals Rats, wistar Mice, transgenic

Follow‐up studies Mice, inbred c57bl Dogs

4 of 10 United European Gastroenterology Journal, 2026
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4 | Discussion

Bibliometric analysis of co‐occurrence networks provided a global 
and dynamic understanding of 21st‐century CP research. North 
America, Europe, and East Asia were the major contributors to 
CP research, a trend also reflected in other scientific research 
fields [8, 9]. According to Figure 3A, clinical studies continue to 
drive this engine (CP research). Improving quality of life remains 
the core objective, with research primarily focusing on pain 
management and preserving pancreatic endocrine and exocrine 
function. However, this engine has gradually shifted from clinical 
to basic gear. Research into the pathogenesis has progressed from 
genetics to signaling pathways. These discoveries collectively 
outline a field undergoing transformation.

4.1 | Overall Trend: Shift Gears From Clinical to 
Basic

According to Figure 6A and 6F, MeSH terms such as “pan
creaticoduodenectomy” in the “treatment and management” 
cluster have been declining since 2000. This indicated a shift in 
CP research experience from clinical to basic. Clinicians face 
immense clinical workload pressures, compounded by the pro
tracted duration and intensive follow‐up requirements of many 
clinical studies, which collectively contribute to the scarcity of 
research outcomes. In contrast, the expanding pool of laboratory 
researchers facilitates the development of targeted and sus
tainable directions for basic research. Furthermore, CP remains 
an etiologically undefined disease, with few breakthroughs 

FIGURE 3 | Co‐occurrence map of MeSH terms from 2000 to 2023. (A) Network visualization (B) Overlay visualization.

United European Gastroenterology Journal, 2026 5 of 10
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emerging in clinical research in recent years. Consequently, 
clinical research has exhibited a general downward trend, 
whereas basic research, especially in pathogenesis, has emerged 
as a research hotspot in the 21st century.

MeSH terms such as “mutation,” “trypsinogen,” and “RNA, 
messenger” exhibited downward trends from 2000 to 2023 
(Figure 6B and 6E). However, the MeSH terms “inflammation” 
and “signal transduction” have garnered increasing attention 
and reached their peaks during 2015–2020 (Figure 5). Over the 
first decade, trypsinogen activation and genetic mutations 
emerged as the two primary research focuses. Abnormally 
activated and uncontrolled inflammatory responses, along with 

intricate intracellular signaling pathways, are considered 
essential to the development of irreversible pancreatic fibrosis 
[10, 11]. Compared to the challenging task of altering genetic 
predispositions, signaling pathways, and inflammatory media
tors offer greater therapeutic targeting potential. The activation 
of pancreatic stellate cells (PSCs) is a key factor in pancreatic 
fibrosis [12]. Acinar cells, macrophages, and other cells 
communicate with PSCs to participate in the development of 
pancreatic fibrosis. Currently, several pathways, including the 
MAPK, Smad3, TGF‐β, and PI3K‐AKT pathways, have been 
identified as being related to the pro‐inflammatory and pro‐ 
fibrogenic functions of PSCs [3, 13]. Intervention in these 
pathways by certain drugs or small molecular substances can 
affect the activation of PSCs, thereby ameliorating pancreatic 
fibrosis. It was reported that Dachaihu Decoction alleviated CP 
via regulating the MAPK signaling pathway [14]; Urolithin A (a 
gut‐derived microbial metabolite) mitigated the severity of 
chronic alcoholic pancreatitis by inhibiting the PI3K‐AKT 
signaling pathway [15].

MeSH terms with a higher density of yellow were mainly 
clustered around “basic research experiment” and “pancreatic 
function,” indicating that these terms represent emerging 
research fields. MeSH terms “feces” and “intestinal mucosa,” 
associated with “inflammation,” “signal transduction,” and 
“exocrine pancreatic insufficiency,” are gaining increasing 
attention. It means gut microbiota has emerged as a compelling 
frontier in current CP research. A previous study demonstrated 
that fecal microbiota transplantation (FMT) in CP mice exac
erbates pancreatic fibrosis by increasing CD4+ T cell and 
macrophage infiltration [16]. Short‐chain fatty acids (SCFAs) 
modulated pancreatic fibrosis by inhibiting macrophage infil
tration and M2 phenotype switching. Therefore, modulation of 
diet‐derived SCFAs or G+ SCFAs‐producing bacteria may be 
considered a novel intervention approach for CP manage
ment [17].

4.2 | Clinical Study: Concentrate on Improving 
Quality of Life Instead of Technical Success

As the most crucial part of CP research, clinical studies are 
reflected in the clusters of “treatment and management”, 
“pancreatic function”, and “prognosis and expectation” 
(Figure 3A). According to Figure 5, the MeSH term “quality of 
life” showed the most significant increase among all MeSH 
terms and reached its peak during 2022–2023. Timely and ac
curate assessment of CP patients' quality of life is of great sig
nificance for correctly evaluating the rationality and 
effectiveness of clinical medical measures.

Pain is a key factor affecting the quality of life of CP patients, 
and medication is the primary treatment for pain relief. Recent 
advances in pain management concern neuromodulators, celiac 
plexus blocks, and antioxidant therapy. Multiple studies have 
indicated that antioxidants might play a potential role in miti
gating pancreatic fibrosis in CP. However, these studies reached 
different conclusions regarding pain relief and improvement in 
the quality of life [18–20]. A Danish research team investigated 
the effects of neuromodulation on abdominal pain in CP 

TABLE 2 | Top 5 MeSH terms related to CP research in 5 clusters.

Cluster MeSH keyword Occurrence
The treatment Treatment outcome 1275

ERCP 830

Tomography, X‐ray 
computed

819

Pancreatic ducts 723

Endosonography 503

Basic research 
experiment

Pancreatic neoplasms 2103

Adenocarcinoma 456

Biomarkers, tumor 382

Immunohistochemistry 349

Fibrosis 316

Pancreatic 
function

Adult 3576

Young adult 570

Diabetes mellitus 282

Exocrine pancreatic 
insufficiency

232

Pancreatic function tests 202

Genetic factors Pancreatitis, alcoholic 522

Mutation 460

Genetic predisposition to 
disease

369

Trypsin inhibitor, Kazal 
pancreatic

245

Trypsin 241

Prognosis and 
expectation

Middle aged 4137

Aged 2757

Aged, 80 and over 948

Adolescent 889

Risk factors 811

Differential 
diagnosis

Diagnosis, differential 877

Sensitivity and specificity 490

Predictive value of tests 319

Reproducibility of results 222

Survival rate 152
Abbreviation: ERCP, endoscopic retrograde cholangiopancreatography.
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patients using low‐voltage (1000 Hz) electrical stimulation of 
the spinal cord, but the results showed that neuromodulation 
was ineffective in alleviating pain in CP patients [21]. Mesen
chymal stem cells (MSCs) have shown potential for treating 
chronic pain, potentially exerting analgesic effects by modu
lating pain transmission pathways and inflammatory responses 
[22]. Preventing acute‐on‐chronic flares in chronic pancreatitis 
is also a critical factor affecting the quality of life. Recent studies 
have explored whether statins can serve as a preventive treat
ment, but results indicate that they do not reduce recurrence 
rates [23]. It remains a research hotspot for measures to alleviate 
pain and acute‐on‐chronic flares in chronic pancreatitis, which 
require more studies offering fresh perspectives.

Despite little breakthrough in therapeutic methods, clinicians 
have conducted numerous studies on various factors that affect 

quality of life. According to Figure 5, the MeSH terms “diabetes 
mellitus, type 2,” “islets of Langerhans transplantation,” 
“transplantation, autologous,” and “pancreatic exocrine insuf
ficiency (PEI)” showed an overall increasing trend within the 
recent 24 years. CP is the most common cause of pancreatic 
diabetes, accounting for about 80% of type 3c diabetes (T3cDM) 
[24]. However, there is currently no test to discriminate T3cDM 
from the much more prevalent type 2 diabetes (T2DM), which 
has become a current research challenge. The Consortium for 
the Study of Chronic Pancreatitis, Diabetes, and Pancreatic 
Cancer conducted a DETECT study to evaluate a mixed meal 
test as a diagnostic method for distinguishing patients with new‐ 
onset diabetes secondary to PDAC and/or CP (T3cDM) from 
those with T2DM [25]. A Scandinavian single‐center observa
tional study demonstrated that total pancreatectomy with islet 
autotransplantation (TPIAT) can significantly alleviate pain and 

FIGURE 4 | Heat map of main MeSH terms with significant trends from 2000 to 2023 (p < 0.05 and n > 200).

FIGURE 5 | Relative proportions of MeSH terms with increasing trends from 2000 to 2023 (p < 0.05, n > 200).

United European Gastroenterology Journal, 2026 7 of 10

 20506414, 2026, 3, D
ow

nloaded from
 https://onlinelibrary.w

iley.com
/doi/10.1002/ueg2.70200 by H

elm
holtz Z

entrum
 M

uenchen D
eutsches Forschungszentrum

, W
iley O

nline L
ibrary on [11/05/2026]. See the T

erm
s and C

onditions (https://onlinelibrary.w
iley.com

/term
s-and-conditions) on W

iley O
nline L

ibrary for rules of use; O
A

 articles are governed by the applicable C
reative C

om
m

ons L
icense



improve the quality of life [26]. Autologous pancreatic islet 
transplantation is an emerging treatment option for pancreatic 
endocrine insufficiency. Further studies are still needed to 
improve its survival rate.

According to Figure 3B, MeSH terms “regeneration” and “cell 
differentiation” appear in yellow, indicating an emerging 
occurrence. Closely associated with the MeSH terms “islets of 

Langerhans transplantation” and “transplantation, autologous,” 
stem cell therapy can be applied to not only islet transplantation 
but also the treatment of complications (e.g., diabetes and PEI), 
although relevant research remains scarce. VX‐880 is an allo
geneic, fully differentiated islet cell replacement therapy 
currently undergoing Phase 1/2 clinical trials [27]. For T3cDM, 
future stem cell therapies may explore avenues such as repairing 
damaged islet tissue and suppressing pancreatic inflammatory 

FIGURE 6 | Clusters and their relative proportions of MeSH terms with decreasing trends from 2000 to 2023.
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responses. Previous studies have demonstrated the in vitro in
duction of human stem cells into pancreatic exocrine cells, 
characterized by the production of detectable amylase, trypsin, 
and elastase activity. Nevertheless, reports of restoring pancre
atic exocrine function through cell replacement remain scarce 
[28, 29]. Ito et al. have preliminarily demonstrated the feasibility 
of pancreatic exocrine tissue transplantation through animal 
studies; however, the selection of the implantation site remains 
the most significant challenge [30].

4.3 | Clinical and Translational Implications

Currently, research focus is shifting from treatment to basic 
pathogenesis, with signal transduction and inflammatory path
ways emerging as key areas. Cells, cytokines, and signaling 
pathways represent the core mechanistic drivers of pathogenesis 
and will remain a central focus in future investigations. Pain, as 
a key factor affecting quality of life, is recommended to be 
managed through medication, endoscopy, or surgery according 
to the 2025 CP Guideline [2]. However, detailed reports on 
emerging therapeutic approaches such as neuromodulation, 
antioxidant therapy, and stem cell therapy for pain remain 
scarce. Future guidelines should focus on developing more 
systematic and innovative pain management approaches to 
improve patients' quality of life with CP. Preventing acute‐on‐ 
chronic flares in CP will also be a key focus of future research.

According to our research, gut microbiota and stem cell therapy, 
though less studied, hold tremendous potential for develop
ment. It remains unclear which signaling pathways participate 
in the “pancreas‐gut axis” and how gut microbiota may serve as 
molecular therapeutic targets [31]. Stem cell therapy in islet 
transplantation and the treatment of complications also 
constitute a research gap that warrants further investigation. 
These issues will not only provide fresh perspectives on the 
pathogenesis of CP but also deliver novel diagnostic tools and 
therapeutic strategies.

Overall, this research possesses the following advantages: 
Firstly, we charted the research trajectory of CP since 2000. We 
have identified signal transduction, gut microbiota, quality of 
life, pain, and stem cell therapy as key areas for future research. 
Secondly, we introduced U‐values and R‐values to standardize 
the measurement of MeSH terms, enabling comparable trends 
across different periods and terms. Concurrently, we established 
dual independent expert panels to conduct manual reviews of 
high‐frequency MeSH terms, which significantly enhanced the 
specificity and clinical relevance of the terminology.

Nevertheless, this study also has some limitations. First, there 
might be a bias in selection, as other databases not included in 
the MeSH index could not be included in the study. Second, 
since the aim of our study was to analyze the changing trends of 
MeSH terms, the data analysis was based on the proportion ratio 
rather than frequency. Therefore, the data processing could only 
show the trend of the MeSH term, while different MeSH terms 
could not be compared. Further studies may be conducted to 
compare MeSH terms with relevant data processing.

In a word, the research hotspots in the field of CP since the 21st 
century were analyzed through bibliometric analysis. Currently, 
research focus shifts from treatment to basic pathogenesis 
research. Signal transduction is a key factor in the pathogenesis 
of CP, particularly in relation to inflammation. This basic 
research heralds a new era of precise treatment for CP. Clinical 
research mainly focuses on the quality of life, including pain, 
endocrine and exocrine functions of the pancreas, among which 
pancreatic islet autograft transplantation is currently a hot topic. 
More pain treatment methods are urgently needed. Besides, 
emerging research topics such as stem cells and gut microbiota 
offer novel approaches for CP treatment.
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