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This comprehensive literature review is to summarize the most recent findings regarding the causes,
diagnosis, and treatments of pancreatic cancer and to encourage additional investigation into this under-
researched malignant tumor. Pancreatic cancer is a significant public health issue in China, with annual
mortality rates almost equal to incidence rates. The disease is more prevalent in rural areas and has a poor
prognosis. The data was collected from the following databases: Pub Med, Cross ref, Science Direct,
Scopus, and Google Scholar we reviewed published articles from 2018 to 2023 on the annual incidence
of pancreatic cancer in China is 5.1%, with only 5-7% of patients completely cured. The prognosis is
extremely poor, with a 1-year survival rate of 8% and a 5-year survival rate of 3%. Pancreatic cancer has
no specific clinical manifestations or tumor markers, and its characteristics are not typical of high-risk
factors including smoking, alcohol, chronic pancreatitis, abnormal microorganism metabolism, blood
type, and glucose and lipid levels. For increased detection and survival rates, pancreatic cancer must be
diagnosed as early as possible. However, the low specificity of tumor markers calls for more study.
Future treatment strategies could include immunotherapy and a microbiology-free system, and it's
anticipated that they'll offer intriguing clinical applications for extending patients' lives with pancreatic
cancer. Finally, we suggest measures to improve the health outcomes of pancreatic cancer patients in
China.
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Introduction

Pancreatic cancer (PC) has become more common over the past several years. It contributes to 5% of
cancer-related deaths and around 2% of all cancers. Most patients have no overt symptoms until the
disease progresses to advanced pancreatic metastasis when tumor cells are very invasive. It has become
one of the most fatal malignant tumors, and early diagnosis is challenging [1]. Pancreatic cancer
represents a substantial public health challenge in China, where its incidence and mortality rates rival
those of malignant tumors. This alarming trend underscores the severity of the disease and its significant
impact on the population's health. With a high incidence rate, a considerable number of new cases are
diagnosed annually, placing a burden on healthcare resources, and necessitating urgent attention from
policymakers and healthcare providers. Furthermore, the mortality rate associated with pancreatic cancer
is equally concerning, indicating the dire need for improved prevention, early detection, and treatment
strategies to mitigate its devastating effects on individuals and families across the country. In the UK, it
accounts for 5.6% and 5.3% of cancer-related deaths, ranking fifth. China's rapid urbanization, lifestyle
changes, and aging environment have led to a 9% increase in pancreatic cancer-related deaths in the past
decade. Despite improvements in diagnosis and treatment, the survival rate remains below 8%, making it
a major issue faced by medical circles both domestically and internationally [2]. Advancements in
pancreatic cancer diagnosis and treatment have improved accuracy and sensitivity, with new diagnostic
modalities like MRI scanners becoming routine in high-volume centers. Chemotherapeutic agents like
gemcitabine and 5-fluorouracil are moderately effective but not significant in terms of survival. A
prospective study in China collected medical records, pathological reports, and imaging reports for
subject eligibility evaluation [3]. However, at present, there are no standard programs in the world to
screen patients with a high risk of PC. To improve the prognosis of pancreatic cancer patients, we
reviewed recent advances in risk factors, diagnosis, and treatment of PC.

Risk Factors

Risk factors for PC include non-modifiable factors like age, sex, blood group, family history, genetic
susceptibility, diabetes, and modifiable factors like intestinal microflora, smoking, alcohol, chronic
pancreatitis, obesity, dietary factors, and infection.

Non-Modifiable Risk Factors

Age

It is highly rare for young persons under 30 to have PC; the disease usually affects older folks. 90% of
newly diagnosed individuals are older than 55, with the majority being in their 70s and 80s [4].

Sex

Pancreatic cancer (PC) incidence is lower in women globally, particularly in developed countries. Steroid
levels in women may protect against PC. Menopausal hormone therapy (MHT) can reduce PC prevalence
by 23%, 35%, and 60% compared to non-administered MHT, with 1-2 years being more effective [5].

Epidemiology of China

China is the largest developing country and faces increasing urbanization, aging, and environmental
pollution, leading to a shift in the disease spectrum from infectious to non-infectious diseases, including
pancreatic cancer, which has increased rapidly despite lower incidences in Western countries [6].

Area

PC incidence varies globally, with African Americans having higher rates in the US and Asian
Americans and Pacific Islanders having the lowest. In China, the cancer burden is increasing due to
socioeconomic differences [7].

388 Niger Med J 2024; 65(4):387-397, ISSN: 0300-1652, E-ISSN: 2229-774X, Publisher: Nigerian Medical Association. July - Aug. 2024



Hidig SM - Overview of Pancreatic Cancer Diagnosis and Treatment in China

Challenges and Future Direction

Worldwide, more than 330000 patients are diagnosed with pancreatic cancer every year, and survival
rates have barely changed over the past 40 years. In China, both the prevalence and mortality of
pancreatic cancer are rising. In 2035, approximately 77497 men and 52868 women in China will be
diagnosed with pancreatic cancer, according to a recent forecast from GLOBOCAN (2012). Up till then,
over 130000 individuals per year die from pancreatic cancer [8]. According to the prognosis, pancreatic
cancer incidence and death in China may rise more quickly in the upcoming years, and the country will
have to deal with a significant pancreatic cancer burden [Figl]. Pancreatic cancer multidisciplinary teams
are scarce in China's centers, highlighting the urgent need for effective management. The Chinese
government should invest in research, education, and healthcare to improve care quality and reduce
morbidity and mortality. Expanding cancer registries and recognizing shortfalls in funding can also help
improve national statistics.
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Fig 1 Estimated pancreatic cancer incidence and mortality in the next 20 years in China according to
Globocan 2012.

Status treatment of pancreatic cancer

Screening for early Pancreatic Cancer develops over a long time, with an average of 17 years from cancer-
initiating cells to metastatic cancer subclones, followed by death after 2.7 years. A screening program for
high-risk individuals can improve outcomes. However, there is no nationwide screening program in
China due to insufficient data, equipment, and insurance coverage [Fig2]. High-risk individuals in China
may be older than 40, have a family history of pancreatic cancer, have new-onset diabetes, have chronic
pancreatitis, or have heavy tobacco or alcohol use [9].

Histological Examination

The "gold standard” for the diagnosis of PC is histopathologic evaluation and/or cytology. All patients,
apart from those undergoing surgical resection, should work toward obtaining a precise pathological
diagnosis before developing a therapeutic strategy. The following procedures are now used to collect
specimens for cytology and histopathology: (1) Endoscopic ultrasonography (EUS) or CT-guided biopsy:
(2) cytology of ascitic fluid (3) Diagnostic laparoscopy or open surgery with exploratory biopsy.
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Fig 2: Comparison of the mortality-to-prevalence ratio of pancreatic cancer between China and some
major countries and continents.

Tumor Biomarkers

Our understanding of Pancreatic ductal adenocarcinoma molecular alterations has considerably expanded
in recent years, and this has made it possible to find new serum tumor indicators. CA19-9, CA242,
carcinoembryonic antigen (CEA), CA125, microRNAs, and K-RAS gene alterations are the six most
prevalent tumor biomarkers now in PC [10].

Combining tumor markers and imaging methods may be the best choice for early PC screening, with
studies showing increased sensitivity and specificity with CA19-9 and CA125, and potentially more
diagnostic than separate detection [11].

Advances in cytology and genomics have led to the use of microRNAs and CA19-9 for early diagnosis of
prostate cancer. CA19-9 is the most used indicator for postoperative detection in PC recurrence and
prognosis. Circulating cell-free DNA (CfDNA) and mutation-specific circulating cell-free tumor DNA
(CftDNA) have been identified as potential biomarkers for evaluating cancer efficacy and estimating
tumor volume [12].

Fig 3: Overview of biomarkers in pancreatic cancer

Biomarkers Sensitivity specificity (%)
(%)

CEA 45 75

Carcinoembryonic antigen-related cell adhesion 85 98

molecule-1

ca 19-9 80 73

Span-1 81-94 75

DUPAN-2 48-80 75-85

Macropage inhibitory cytokinel 90 62
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AlphadGnT 76 83
PAMA4 77 95
Pancreatic juiceDNA methylation 82 100
Fecal K-ras 77 81

Circulating tumor DNA

Circulating tumor DNA (ctDNA) was first detected in tumor patients' serum of cancer patients in 1977
and in pancreatic cancer patients in 1983. It mainly comes from necrotic, apoptotic, CTC, and exosomes.
CtDNA contains gene information for tumor cell mutations, aiding in tumor diagnosis and individual
medication guidance [13].

Computed Tomography/Positron Emission Tomography

Multidetector computed tomography (MDCT) is a routine examination for diagnosing suspected
pancreatic lesions, assessing resectability, assessing vascular invasion, and diagnosing metastatic disease.
MDCT can display small branch vessels, peripancreatic vessels, and vascular anatomical variations,
allowing for a better understanding of lesions and their spatial relationships. It also reveals changes in
tumor morphology and tissue density determines the stage of PC and evaluates the degree of invasion.
The Japanese Pancreatic society (JPS)Criteria guide PC staging, with Stage | having no vascular invasion
and metastasis, Stage Il having enveloped cancer cell infiltration, Stage 11l having lymphatic metastasis,
and Stage IV having distant lymph node metastasis [14].

Endoscopic Ultrasonography

EUS-guided tissue specimens (EUS-TS) and endoscopic retrograde cholangiopancreatography guided
tissue specimens (ERCP-TS) are superior methods for diagnosing pancreatic disease, particularly PC,
with a sensitivity of 98% and 86%, respectively, in a retrospective study [15].

Magnetic Resonance Imaging

Magnetic resonance imaging (MRI) technology has significantly improved the accuracy and surgical
resectability of pancreatic cancer (PC). MRI staging is consistent with surgical staging, with a sensitivity
of 1.00 and specificity of 0.67. Differential diffusion-weighted imaging (DWI) plays a significant role in
distinguishing PC from mass formation, making it more clinically meaningful than MDCT in
preoperative staging and resectability assessment [16].

Endoscopic Retrograde Cholangiopancreatography

Endoscopic retrograde cholangiopancreatography (ERCP) diagnoses pancreatic head cancer by allowing
cytopathological examination at the trans-nipple bile duct stent. It improves diagnostic accuracy in
exogenous bile duct strictures and allows biopsy from the tumor ampulla. Probe-based confocal laser
endoscopes show high sensitivity [17].

Treatment

Traditional PC treatment includes surgery, chemotherapy, radiotherapy, and palliative care. Recent
research explores targeted therapy, immunotherapy, and microbial therapy, potentially combining with
traditional methods.
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Surgery

Surgical Resection Indication

Surgical treatment is the sole cure for PC, extending survival, and can be divided into resectable,
handover, unresectable, or combined with distant metastasis [18].

Surgical Techniques

PC resection, including total and distal pancreatectomy, is used for early-onset PC, but only 10% of
patients are diagnosed. About 60% have metastatic disease or poor performance. Laparoscopic surgery
has been performed in large hospitals but is more demanding for doctors. Postoperative mortality risk has
dropped to 3%, but the risk of postoperative prevalence remains high. Surgical indications have expanded
from resectable to locally advanced disease, but resection remains the basic treatment for PC patients
[19].

Chemotherapy

Chemotherapy is crucial for treating prostate cancer, with adjuvant chemotherapy significantly improving
disease-free survival and overall survival. The FOLFIRINOX regimen, gemcitabine, and NAB-paclitaxel
are preferred for metastatic patients. For locally advanced patients, combination therapy with
chemotherapy and radiation therapy is preferred. Researchers are exploring other topical therapies, and
neoadjuvant therapy combined with chemotherapy and surgical treatment is the only option for advanced
unresectable cancer [20].

Radiotherapy

Radiation therapy uses X-rays to destroy or damage cancer cells, mainly used in patients with advanced
pancreatic cancer. It is not better than chemotherapy and does not improve patient survival. There are
four main forms: external beam radiation therapy, brachytherapy, which is used for internal radiotherapy,
and external beam radiation therapy [21].

Targeted Therapy

Targeted therapy is successful in various cancer types, but pembrolizumab has been recently approved as
a targeted treatment for metastatic prostate cancer (PDAC). However, other targeted drugs have failed in
PC patients. A clinical study of 19 patients showed that a molecularly tailored treatment regimen reduced
tumor markers by >50%, but 88% died within 3 months. New targets for targeted therapy include
PEGPH20 and CKAP4[22].

Immunotherapy

Various cancers, such as melanoma, lung cancer, renal cell carcinoma, and head and neck squamous cell
carcinoma, now have approval for immunotherapy. The immunosuppressive environment of Pancreatic
Cancer makes it less immunogenic. Immunotherapy is not currently approved for PC patients.
Immunotherapy has been used to test different treatments, such as chemotherapy, chemotherapy-
radiotherapy, vaccines, and cytokine antagonism. However, some tumors develop resistance and relapse
during ICB treatment. A study in the US found that interferon (IFNs) can be a double-edged sword in the
tumor immune response. [23].

Microbial Therapy

Human microbiota plays a crucial role in cancer development and treatment response. Intestinal bacterial
extracts pancreatic cancer (PC)hosts can prevent the activation of CD4+ and CD8+ T cells, causing
higher activation of pattern recognition receptors in tumor macrophages. However, the mechanism
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remains unclear, and the role of microbial-derived metabolites and microbial-matrix interactions in
metastatic disease remains unclear. Human microbes and gut bacteria are important components of the
Pancreatic Cancer tumor microenvironment, and microbial conditioning, such as fecal transplantation, is
a strong candidate for future clinical trials [24].

Fluorouracil single therapy

Since the 1950s, 5-fluorouracil-based chemotherapy has been a major pancreatic cancer treatment
regimen. Despite improved effects from combinations like Adriamycin, mitomycin C,
cyclophosphamide, methotrexate vincristine, and cisplatin.

Necessity of MDT

Pancreatic cancer treatment in China involves various clinical fields, including surgery, gastroenterology,
oncology, radiotherapy, pathology, medical imaging, and nuclear medicine. MDT (Multidisciplinary
Decision-Treatment) model combines various departments to achieve the best therapeutic effect. The
National Comprehensive Cancer Network (NCCN) guidelines and the Chinese Medical Association
incorporate MDT into patient treatment, involving medicine, technology, nursing, and other disciplines
[25]. This multidisciplinary approach improves treatment levels, reduces overtreatment, and improves
patient survival and quality of life [Fig4]

Intervention therapy Depart./
Endoscopy Depart.

Moderate / severe jaundice

Resectable | Surgical Depart. |

Possible resection I
Metastasis —-| Internal medicine |

No metastasis I
\‘ Radiotherapy Depart. |

E— Clinical trials R

Mild / no jaundice

sjuaijed Jaoued onealoued

Unresectable

Best support
treatment Depart.

Fig 4 The path map of the MDT model in Pancreatic Cancer (version 1.2019)

The current landscape of MDT

Currently, many doctors in the Medical Oncology Treatment Team (MDT) lack awareness of
multidisciplinary diagnosis and treatment for pancreatic cancer due to limitations in the existing medical
system and different treatment methods from different disciplines. MDT forums help discuss difficult
cases, improve diagnosis and treatment, and formulate personalized treatment plans. However, some
doctors cannot participate due to reasons affecting the implementation of MDT. Nutritionists and
psychiatrists cannot play a significant role in patient treatment, affecting MDT's benefits. MDT promotes
communication between domestic and foreign counterparts, but there is insufficient communication at
home and abroad. Young doctors rarely participate in MDT due to busy work and other reasons [26].

Future Prospects of MDT
The implementation of Medical Decision Tree (MDT) in pancreatic cancer diagnosis and treatment
requires a distribution mechanism to protect doctors' income and rights, ensuring continuous operation.
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MDT integrates resources from various disciplines and seeks individualized treatment for patients.
However, progress in science and technology is needed to improve early diagnosis. The Internet + MDT
(e MDT) model, combining MDT with the Internet, 5G, Al, and big data, can help improve patient care.
This model can integrate remote consultation, joint outpatient services, and telemedicine, facilitating
consultations between different medical institutions [27].

Palliative Care
Palliative care is crucial for PC patients, and three main management approaches include percutaneous
bile duct drainage, surgical gastrojejunostomy, and endoscopic duodenal stents [28].

Future Treatment Directions for Pancreas Cancer

Current PC treatment strategies are limited, necessitating new therapeutic approaches, clinical studies,
oncolytic virus therapy, microbial-chemotherapy combination, immunotherapy, and gene editing
techniques [29].

Epidemiologic trends

China's pancreatic cancer incidence and mortality have significantly increased over the past two decades,
compared to the global level. Despite being lower than the global level (6.57/100,000), the rate of
increase has been much faster, reaching 4.33% in 2019. China's pancreatic cancer cases are increasing
due to improved diagnostic technology and the aging population. Risk factors include unhealthy living
habits and Helicobacter pylori infection. Folic acid is a protective factor [30]. It is advised to monitor the
body's folic acid levels and consider taking folic acid supplements when they are low. The population
ages, leading to increased deaths from pancreatic cancer due to poor diagnostic and treatment methods,
resulting in a high recurrence rate and poor prognosis [31]. Chinese men have significantly higher
smoking and drinking rates than women, with smoking being the most common risk factor for pancreatic
cancer. A meta-analysis study found that smoking increases the risk of pancreatic cancer by 1.74 times
compared to non-smokers. Long-term alcohol consumption, particularly in heavy drinkers, has also been
associated with an increased risk of pancreatic cancer in men [32]. Our study reveals a significant
increase in the disease burden of pancreatic cancer in China over the past 30 years, particularly in the
population aged 70 and above. At present, we still know very little about the etiology of Pancreatic
cancer and researchers need further large-scale prospective research to understand better the risk factors,
new methods, and diagnosis and treatment related to PC, our study showed the incidence of pancreatic
cancer is more common in the older age(>55 years old) and lower in 15-49 age group, The crude
morbidity and mortality rates of pancreatic cancer were consistent, with higher rates in men and urban
areas. The overall age-standardized morbidity rate increased by 2.78% annually, while the mortality rate
increased by 2.24% annually [33]. The age effect on morbidity and mortality was most noticeable in the
70-80 age group. The crude incidence of pancreatic cancer is increasing worldwide, with women
experiencing higher rates than men. This trend is slightly different in China, with higher human
development indexes indicating a higher incidence and mortality rate of pancreatic cancer. Pancreatic
cancer treatment in China has improved, but early diagnosis and motivation issues lead to a higher
proportion of early and medium-term resection patients. Age is a risk factor for pancreatic cancer, with
the highest incidence and death rates around 70-80 years old. Most of the pancreatic cancer patients are
aged 50-80, with elderly patients having a significantly higher risk of developing the disease compared to
young individuals [34]. In summary, the elderly have a high risk of disease and a poor prognosis, and the
cohort effect of young people also rebounds, which suggests that we should still pay attention to the
prevention and treatment of pancreatic cancer. There are limitations to this study. First, this study uses the
public data from the China Cancer Report published in 20182023 for analysis. The original data comes
from the international databases, which were mentioned above. There are some restrictions on the
representation and extrapolation of results for the overall Chinese population.
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Conclusion

Pancreatic cancer is a significant issue in China, particularly among the key population of older people,
necessitating urgent attention and effective prevention strategies. The current understanding of PC
etiology is limited, necessitating further prospective research to comprehend risk factors, new diagnosis
methods, and treatment approaches. Screening for high-risk individuals, including familial PC families,
can identify early-stage PC patients and increase their life span. However, the best screening age, time
interval, and imaging techniques remain undetermined. The human microbial system may regulate tumor
sensitivity to therapeutic drugs, improving PC treatment. Combining microbial systems with
chemotherapy and immunotherapy could bring hope. Factors like smoking, obesity, and dietary intake
also influence PC cell development. Understanding the microbial system is crucial for understanding PC
occurrence and development. The microbial system can improve treatment effectiveness by monitoring
changes in the microbiome during pancreatic cancer progression. Immunogenomics and gut
microgenomics could lead to breakthroughs in the relationship between microbial systems and
immunotherapy, potentially improving patient survival. However, immunotherapy for pancreatic cancer
has faced challenges due to immune tolerance. Further research is needed to understand risk factors and
develop new treatments.

Recommendations

Men over 40 who live in northeastern China must be closely monitored by medical professionals due to
the high incidence of pancreatic cancer in this area. Early detection is crucial, as tumor markers are
lacking. The resection and postoperative survival rates of advanced carcinoma are low. Comprehensive
treatment is recommended for advanced carcinoma patients.
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