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Abstract

Pancreatic ductal adenocarcinoma (PDAC) is a type of cancer that starts in the cells of the ducts
of the pancreas. It is the most common type of pancreatic cancer and is typically diagnosed in
later stages, making it difficult to treat. Risk factors include smoking, age, and family history.
Symptoms include abdominal pain, weight loss, and jaundice. Treatment options include surgery,
radiation therapy, and chemotherapy. The prognosis for PDAC is generally poor, with a 5-year
survival rate of only around 9%. Treatment for pancreatic ductal adenocarcinoma (PDAC)
typically involves a combination of surgery, radiation therapy, and chemotherapy. The specific
treatment plan depends on the stage of the cancer and the patient's overall health. Surgery is the
main treatment for early-stage PDAC and may involve removing part or the entire pancreas.
Radiation therapy and chemotherapy are often used together to shrink the tumor before surgery
or to help kill any remaining cancer cells after surgery. In advanced stage, chemotherapy and
radiation therapy is mainstay of treatment, which may help to slow the progression of the disease
and alleviate symptoms, but is not curative. Additionally, newer therapies such as
immunotherapy, targeted therapy, and combination therapy are being studied as potential
treatments for PDAC. It is important to consult with a medical oncologist who specialized in
pancreatic cancer to discuss the most appropriate treatment plan for your individual case.
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In the next 20 to 30 years, pancreatic cancer, which already has a high mortality rate, is
expected to overtake its position among cancers as the second biggest cause of cancer death in the
USA. In the USA, the 5-year survival rate upon diagnosis is 10%, with 80-85% of patients having
either metastatic or unresectable illness at presentation. Only 20% of patients who undergo surgery
for a localized, respectable tumor survive five years after diagnosis, making the prognosis bleak
even for this small subset of patients[1][2]. According to statistics, 432,242 people worldwide died
in 2018 as a result of the 458,918 new instances of pancreatic cancer that were discovered. By
2030, pancreatic cancer, which currently ranks as the fourth most common cancer-related cause of
death in western nations, is expected to overtake lung cancer as the second most common cancer-
related death cause. In less developed nations, pancreatic cancer is still a rare disease and used to
be a rare type of cancer[3][4][5]. Due to the population’s ongoing ageing and the strong age-related
nature of its development, it now constitutes a significant burden in more developed nations in
terms of sheer numbers. The pancreas is an expanded, auxiliary digestive gland that is located
retroperitoneally on the posterior abdominal wall, straddling the bodies of the L1 and L2 vertebrae.
Between the spleen on the left and the duodenum on the right, the pancreas is located transversely
in the upper belly. The head, neck, body, and tail are four sections of the pancreas[6][7]. The
pancreatic head is the larger portion of the gland that is encircled by the duodenum'’s C-shaped
curvature. The pancreas has a short neck. The pancreatic body extends from the neck and crosses
the aorta and L2 vertebra. The peritoneum covers the anterior surface of the pancreatic body. The
aorta, the superior mesenteric artery (SMA), the left suprarenal gland, the left kidney, and the renal
vessels are all in contact with the posterior side of the body, which is free of peritoneum[6][8][9].
The splenic hilum and the left colic flexure are located just anterior to the left kidney where the
pancreatic tail is located. Hepatopancreatic ampulla, which empties into the duodenum's
descending portion, is formed when the main pancreatic duct delivering pancreatic fluids meets
with the bile duct. A noninvasive, secure, and reliable method for assessing the biliary tree and
pancreatic duct is magnetic resonance cholangiopancreatography (MRCP). The left hepatic duct
(LHD), which drains segments 1 to 4, and the right hepatic duct (RHD), which drains segments 5
to 8, combine to produce the common hepatic duct (CHD) [10][11]. According to Huang et
al. classification, the right posterior segmental duct (RPSD), which drains segments 6 and 7, and
the right anterior segmental duct (RASD), which drains segments 5 and 8, typically join forces to

form the right hepatic duct (RHD). In 57% of the cases, this type of structure is typical.
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Additionally, one or more ducts draining segment 4 and the union of segments 2 and 3 constitute
the usual LHD [12][13]. 82% of patients typically have this type of structure. Right lateral
insertion, anterior spiral insertion, posterior spiral insertion, high or proximal insertion, low medial
insertion, and low lateral insertion were used to categories the cystic duct structure. There are
many distinct types of pancreatic neoplasms, and they are often categorized as benign, pre-
malignant, and malignant neoplasms based on their biological behavior and histological
differentiation into epithelial or non-epithelial neoplasms[14][15]. Endocrine or exocrine epithelial
neoplasms, both forms exist, and ductal and acinar neoplasms are subcategories of exocrine
neoplasm [16][18][19].

Risk factors:

Important risk factors for pancreatic cancer include both controllable and non-
controllable factors. Alcohol consumption, diet, obesity, and cigarette smoking comes under the
umbrella of controllable risk factors[20][21]. The causes of pancreatic cancer have been the subject
of numerous investigations. An established risk factor for pancreatic cancer is cigarette smoking.
Smoking is a significant risk factor for pancreatic cancer, accounting for 20-25% of cases. A dose-
response analysis of data from 78 research revealed that even smoking a small number of cigarettes
per day or for a short period of time significantly raised the chance of developing pancreatic cancer
[23][24][25]. Only heavy drinking was linked to a higher risk of pancreatic cancer, according to a
meta-analysis of 19 cohort studies. The risk of alcohol-related malignancies is increased in people
who have the ALDH2*2 allele [26][27]. The relationship between food and the risk of pancreatic
cancer has been the subject of numerous researches, with mixed results. An inverse relationship
between increase dietary fiber intake and pancreatic cancer risk was found in a meta-analysis that
pooled information from [28][29] 13 case-control studies and one cohort study (OR = 0.52, 95%
Cl: 0.44-0.61). Additionally, every 10 gram of dietary fiber consumed daily was linked to a 12%
decrease in pancreatic cancer risk (OR = 0.88, 95% CI: 0.84-0.92). Obesity raises the risk of
developing various cancers, including pancreatic cancer [30][31]. According to a study by Li et
al. having a body mass index (BMI) of 25.0 to 29.9 kg/m2 or higher throughout early adulthood is

linked to an increased risk of pancreatic cancer.
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Figl: controllable risk factors of pancreatic cancer

Gender, age, the presence of newly diagnosed diabetes, ethnicity, genetic variables, and family
history are examples of non-controllable risk factors. Men are more likely than women to develop
pancreatic cancer. Pancreatic cancer occurs in men at a rate of 5.5 per 100,000 and in women at a
rate of 4.0 per 100,000 worldwide [32][33][34]. As people age, their chance of acquiring pancreatic
cancer rises, reaching its maximum point between the ages of 60 and 80. African-Americans had
greater incidences of pancreatic cancer than Caucasians, but Asian-Americans and Pacific
Islanders have the lowest rates of the disease. Although pancreatic cancer is also believed to be a
risk factor for acquiring diabetes, there is a long-standing correlation between diabetes and
pancreatic cancer development, with a pooled relative risk of 2 to 1. About 1% of those with newly
diagnosed diabetes over the age of 50 also have concurrent pancreatic cancer. Similar to this,
people with diabetes who have had their diagnosis for less than a year have a 54-fold higher relative
risk of getting pancreatic cancer than those with long-term diabetes, who only have a 15-fold
higher risk. These findings imply that newly diagnosed diabetes may be a significant risk factor
and sign of pancreatic cancer. A long-established risk factor for pancreatic cancer and a significant
indicator of disease risk is family history. According to studies, 5-10% of those with pancreatic

cancer say they have a close family who also has the disease.
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Families with a number of hereditary disorders, for which the risk genes have been
discovered,[35][36] such as BRCA1l and BRCAZ2, linked to hereditary breast and ovarian
cancer (HBOC), have higher rates of pancreatic cancer. Third most often occurring malignancy
with BRCAL/2 mutations is pancreatic cancer. 22 In BRCAZ2 carriers and BRCAL carriers, the risk

of pancreatic cancer is approximately 2—6 times higher than in the general population.

Newly onset
of Diabetes

Ethnicity

Fig2: Non-controllable risk factors of pancreatic cancer

In 0.4-4% of FPC families, the PALB2 gene was discovered to have pathogenic variants, the bulk
of which were found in families with a history of both breast/ovarian and pancreatic cancer. The
breast cancer susceptibility gene ATM controls the repair of DNA double-strand breaks. 1-5% of
pancreatic cancer patients had ATM mutations[37][38][39]. The majority of HP cases are caused
by germline mutations in PRSS1. In HP patients, the risk of pancreatic cancer is almost 69 times
higher than in the general population. At age 70, pancreatic cancer would appear in 20-50% of HP
patients. 2-5% of all cases of colorectal cancer are hereditary non-polyposis colorectal cancer
(HNPCC), often known as Lynch Syndrome. DNA mismatch repair (MMR) gene inactivating
mutations, including those in MLH1, MSH2, MSH6, and PMS2, are the cause of pancreatic cancer.
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Others observed a roughly 7- to 10-fold increased risk of developing pancreatic cancer among
carriers of MMR gene mutations [41][42], despite the fact that other studies revealed no increase

in risk of pancreatic cancer in Lynch Syndrome patients.
Microenvironment of tumor:

The development of a thick stroma known as a desmoplastic response is a hallmark of
pancreatic cancer. The myofibroblast-like pancreatic stellate cells are essential for the
development and turnover of the stroma. These cells release collagen and other elements of the
extracellular matrix upon activation by growth factors including TGF1, platelet-derived growth
factor (PDGF), and fibroblast growth factor; stellate cells also appear to be in charge of the poor
vascularization that is typical of pancreatic cancer [43][44][45]. Stellate cells also control the
stroma’'s absorption and turnover, mostly via producing matrix metalloproteinases. Numerous
proteins, including cyclooxygenase-2, PDGF receptor, vascular endothelial growth factor, stromal
cell-derived factor, chemokines, integrins, and SPARC (secreted protein, acidic, cysteine-rich)
have been linked to a poor prognosis and treatment resistance in stromal cells. These proteins
might, however, potentially serve as fresh therapeutic targets. Chemokines and cytokines are
increased in PC, according to studies. In fact, compared to healthy serum, the examination of PC
serum has shown that it is enriched with greater IL-6, 8-, 10-, and 1RA levels. The function of
constitutive STAT3 activation in the development of pancreatic tumors has also been revealed by
study, and it has been established that it closely correlates with the overexpression of IL6. IL-8,
another signaling component that is aberrantly produced in PC, can drive tumor migration in
conjunction with MMP-2 and SDF-la [46][47]. Through MAPK/ERK cascades, IL-8
overexpression is connected to elevated VEGF release and metastatic dissemination in hypoxic
environments. Due to TNF overexpression, the NF-B cascade is one of the most commonly
dysregulated pathways in PC, as shown by its elevated levels in patient samples with advanced

illness.
Classification of Pancreatic tumors:

Collisson et al. presented the first genetic classification of pancreatic cancers in 2011 and
identified three tumor subtypes: 1) classical, 2) quasi-mesenchymal, and 3) exocrine-like tumors,
each of which was linked with a specific treatment response and clinical outcome. The adhesion

and epithelial genes as well as GATAG, which codes for a TF regulating pancreatic development,
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were upregulated in the classical subtype, which had higher survival rates. The lowest survival
rates of all three groups were seen in quasi-mesenchymal tumors, which also had higher amounts
of mesenchymal genes such CAV1, HK2, and TWIST1[48][49]. Lastly, the overexpression of
genes encoding for digestive enzymes and links to exocrine pancreatic function were
characteristics of the exocrine-like malignancies. Gene study by Moffitt et al. in 2015 identified
two distinct stromal PC subtypes, the "normal” and the "activated,” which had a worse prognosis
than normal cancers (1 year survival: 60%). According to gene analysis, the active stroma
subgroup overexpressed genes related to macrophages (ITGAM), the WNT pathway (WNT 2 and
5A), chemokine signaling (CCL13 and 18), fibroblastic activity, and the WNT pathway (WNT 2
and 5A). In contrast, PSC-specific markers were present in the normal stroma (DES, VIM and
ACTAZ2). Bailey et al. discovered four PC subtypes, which they named as squamous, PC
progenitor, immunogenic, and aberrantly differentiated endocrine exocrine subtypes. These four
subtypes were connected with diverse molecular pathways. Bailey's squamous subgroup is
characterized by a rise in mutations of the genes KDM6A and TP53, as well as those involved in
metabolic reprogramming, inflammation, TGF signaling, hypoxia, autophagy, MYC activation,
and over expression[50][52][54] of TP63delataN and its target genes. The molecular networks of
early PC development TFs (MNX1, PDX1, HNF4A, HNF4G, HNF1A and B, HES1, and FOXA2
and 3) are abundant in pancreatic progenitor tumors [51]. Thirdly, genetic networks such as KRAS,
MIST1, NR5A2, NEUROD1, INS, RBPJL, and MAFA are found in Bailey's exocrine-like
malignancies, which are thought to affect the advanced stages of exocrine and endocrine PC
differentiation and development. Finally, immunological infiltration and increased immune
networks linked to antigen presentation, B and T-cell signaling, CD4+ and 8+ T cells, and TLR

cascades are characteristics of immunogenic malignancies[54][55].
Pancreatic ductal adenocarcinoma- a major PC

The two primary kinds of pancreatic cancer are () adenocarcinoma, which accounts for the
great majority of occurrences, and (I1) pancreatic endocrine tumors, which account for fewer than
5% of all instances.. The most frequent malignant tumor of the pancreas is pancreatic ductal
adenocarcinoma. Due to late diagnosis and fast tumor growth (>50% of patients had metastases at
diagnosis), poor prognosis are caused. Different sections of the pancreas can have PDAC

localized there, with varying early identification and survival rates. According to recent research,
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PDAC that is located in the "head" of the pancreas may fare chances of survival than PDAC that
is placed in the "B/T" zone. Due to early identifiable signs such high carbohydrate antigen 19-9
(CA19-9) positive or painless jaundice, it has been postulated that "head™ PDAC receives clinical
attention before "B/T" PDAC (caused by tumor obstruction of the bile ducts, which pass through
the head of the pancreas). Therefore, physicians can deal with "early" stages of PDAC cancers by
quickly doing abdominal imaging that will uncover the underlying malignancy [56][57].
Contrarily, tumors of the body and tail do not cause jaundice, and as a result, they typically come
to the attention of the medical community after weight loss and/or stomach pain become noticeable
[58][59]. Conversely, "B/T" cancer is linked to substantially greater pain, a higher level of serum
albumin, a higher level of the antigen carcinoembryonic antigen (CEA), and a higher risk of
metastasis. Furthermore, research on PDAC revealed a link between the "B/T" region and the
squamous subtype of the disease, the molecular subtype with the worst clinical prognosis
[60][61][62]. T he "B/T"PDAC lacks the immunological subtype. This points to a serious problem
with leukocyte recruitment within "B/T"PDAC and implies that these tumors are probably not
candidates for immune therapy-based treatment. The lack of CD8 y3- T cells and B cells in "B/T"
PDAC was the primary factor in the glaring immune response deficiency [63][64][65].

Diagnosis of PDAC:

Approximately 8% of people over the age of 70 have pancreatic cysts, which can be either
intraductal papillary mucinous neoplasms (IPMN) or mucinous cystic neoplasms, both of which
are precursors of PDAC, most common form of pancreatic cancer, are earlier signs and can be
detected [66][67][68]. Mucinous cystic lesions are simple to spot and are discovered incidentally
in 3% of CT participants, in contrast to the third precursor lesion, pancreatic intraepithelial
neoplasia, which can only be detected at surgical histology. Many imaging techniques can detect
pancreatic cancer at an early stage [69][70][71]. MRI and CT scans with contrast in accordance
with Japanese recommendations. Based on clinical symptoms, blood pancreatic enzymes, tumor
markers, and transabdominal US, these are the primary techniques used in individuals with
suspected PC. In addition to these, endoscopic retrograde cholangiopancreatography (ERCP) is
used. For pathological diagnosis, endoscopic ultrasonography guided fine needle aspiration (EUS-
FNA) is the standard procedure. The accuracy of EUS-FNA in terms of lesion size is 93.4% for
lesions under 20 mm, 83.5% for lesions between 10 and 20 mm, and 82.5% for lesions of 10 mm
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or less. Early-stage pancreatic cancers can occasionally go undetected by CT, MRI, and EUS, and
EUS-FNA makes it challenging to get specimens [72][73]. Localized stenosis of the primary
pancreatic duct is the only imaging finding in this case, particularly with relation to PDAC in situ.
The pancreatic duct's thorough examination by ERCP and the following cytology of pancreatic
juice become crucial for diagnosis. ERCP has a sensitivity and specificity in this situation of 57.9%
and 90.6%, respectively. Pancreatic juice cytology can diagnose PDAC in situ with a sensitivity
of 72.2% to 100%. lkemoto et al. has suggested an approach with a positive long-term prognosis
for early detection of PC in stage 0 and IA. Ultrasound should be conducted early in people with
risk factors in addition to pancreatic laboratory testing to detect asymptomatic patients. Traditional
strategies are used to handle patients who clearly have tumors [74][75]. Patients who exhibit
indirect signs such as anomalies of the main pancreatic duct, cystic lesions, or pancreatic atrophy
but no overt pancreatic tumor should be assessed by MRI using magnetic resonance
cholangiopancreatography. EUS-FNA is carried out if the MRI reveals abnormalities that are
indicative of PDAC. The most reliable serum tumor marker for pancreatic cancer in terms of
diagnosis, prognosis, and monitoring is CA19-9. Elevated CA19-9 has 79% sensitivity and an 82%
specificity to identify PDAC, respectively. Other carbohydrate antigens such CA125, CA72-4,
CAA50 and CA 242 have been researched for early pancreatic cancer detection. Recent research has
a particular interest in multimarker panels combined with CA19-9. Eight proteins (S100A11,
ITGB5, PPY, ERBB3, SCAMP3, RET, 5-NT, CEACAML1) were used in combination to fairly
accurately differentiate between patients with early stage 1/11 PC and healthy people [76][77].

Sr. | Diagnostic techniques

Computed Tomography scan

Magnetic Resonance Imaging

Endoscopic ultrasonography (EUS)

Endoscopic retrograde cholangiopancreatography (ERCP)

Endoscopic ultrasonography guided fine needle aspiration (EUS-FNA)
Pancreatic tumor markers i.e. CA 19-9, CA 125, CA 72-4, CA 50, CA242

Table 1: Common Pancreatic cancer detection techniques

o O B W N

Treatments for Pancreatic ductal adenocarcinoma:
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An innovative approach to cancer treatment is vaccine-associated immunotherapy. Tumor-
associated vaccinations can stop cancer cells from migrating by enhancing immune surveillance.
The peptide cocktail vaccine OCV-CO01 and gemcitabine, the standard first-line chemotherapy,
were coupled in a recent multicenter Phase Il research with PC patients (n = 30), and the results
indicated a median Disease-Free Survival (DFS) of 15.8 months, an improvement above
gemcitabine alone (a DFS of 12.0 months). Sialyl Lewis, also known as CA 19-9, is a carbohydrate
TAA that is significantly expressed on PC cells. Weitzenfeld et al. effectively prevented mice from
developing PC by using CA 19-9-targeted antibodies made from the serum of CA 19-9/keyhole
limpet hemocyanin (KLH) vaccine-immunized patients. These findings imply the possibility for
clinic-accessible CA19-9-targeted vaccinations. In Phase | clinical studies, the CA 19-9/KLH
vaccine in the form of a conjugate vaccination was successful in preventing the development of
pancreatic cancer. Dinutuximab, a ganglioside GD2 targeted vaccination, is an FDA-approved
medication that has effectively stopped the spread of pancreatic cancer. It is a member of the class
of peptides known as dendritic cell vaccines. This kind of vaccination has shown promising
results in preventing the spread of pancreatic cancer [78][79]. Anti-PD-L1 or anti-PD-1 mAb
therapy dramatically raised the expression of IFN-, granzyme B, and perforin in implanted tumors
in a mouse model of pancreatic cancer, enhancing CD8+ T cell infiltration. Blocking PD-L1
facilitated CD8+ T cell infiltration into the tumor site and brought about local immunological
activation. For the treatment of patients with stage 11, unresectable NSCLC, the FDA authorized
durvalumab in 2018. Patients who received durvalumab showed a substantial[80][81] increase in
progression-free survival (16.8 months) when compared to patients who received a placebo (5.6
months). A retroviral or lentiviral vector is used to re-inject CAR gene based cultured T cells into
the host. Because CAR-T treatment directly promotes cell-mediated immunity, it has a higher
potential to trigger an immune response that is more potent against tumors than antibody therapy.
Studies using CAR-T therapy and cyclophosphamide to treat pancreatic cancer are currently being
conducted. TGF-f is an immunosuppressive cytokine that has been found to aid tumor immune
evasion in a variety of tumor forms. Galunisertib (a TGF-inhibitor) in conjunction with
gemcitabine was shown to enhance overall survival in a PDAC phase Ib study comparing
gemcitabine alone with gemcitabine and Galunisertib in combination with gemcitabine (8.9 vs 7.1
months), with marginally better outcomes. A phase 1b study (NCT02734160) examining the

combination of Galunsertib with an anti-PD-L1 inhibitor (Durvalumab) produced one partial
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response and 7 out of 32 patients exhibited stable disease (disease control rate: 25%), necessitating
additional evaluation for PDAC patients [82].

Oncolytic virus (OV) therapy has attracted increasing attention as a cancer prevention strategy.
Utilizing replication-competent viruses, which can reproduce inside of the host and target and kill
tumor cells with preference, this strategy may result in a strong and long-lasting immune response.
T-VEC (ImlygicTM), a recombinant human herpessimplexvirustypel (HSV-1), oncolyticviruses
have been designed for optimization of tumor selectivity and increased immune activation. This
therapy was the first oncolytic viral therapy to get FDA approval. Napabucasin targets the STAT3
signaling pathway in cancer stem cells; this oral inhibitor is able to block cancer stemness genes
(c-MYC, B-CATENIN, TWIST, and others), hence preventing the renewal of cancer stem cells.
STAT3 inhibition may potentially influence the genes that control the activation of immunological
checkpoints. With a reported objective response rate of more than 35% in a single-arm phase 1/11
study using napabucasin, gemcitabine, and nab-paclitaxel, the median overall survival was not
very outstanding (10.7 months) [83]. Pancreatic cancer has a good case for targeting cyclin kinases
since TP53 and CDKN2A mutations are often seen and may prevent the activity of the cyclin D
kinase 4/6, which is connected to cyclin D1. The transition of cells from the G1 to the S phase
during mitosis is significantly regulated by cyclin D1. In experimental experiments, the multi-
cyclin-dependent kinase inhibitor daniciclib inhibited the development of human pancreatic cancer
xenografts and seemed to work in synergy with gemcitabine. Numerous trials are now being
conducted to determine the effectiveness of these drugs in the management of pancreatic metastatic
cancer, including: (1) a phase I/l study of ribociclib with trametinib (NCT02703571); (2)
palbociclib + the PI3K/mTOR inhibitor, gedatolisib; and (3) abemaciclib in conjunction with the
TGF-R inhibitor galunisertib or other medications (NCT02981342) [84].

It has been demonstrated that the CXCL12-CXCR4 chemokine signaling pathway is effective
in reducing PDAC. Through interaction between stromal cells and immune cells, CXCR4, when
coupled to its ligand CXCL12, can control the TME. In animal models, the CXCR4 inhibitors BL-
8040 and AMD3100 have increased sensitivity to PD-1/PD-L1 blocking treatment and boosted T
cell entry into the TME. A phase Il research in PDAC found that BL-8040, both alone and in
combination with pembrolizumab, raised the population of T-cells, activated cytotoxic T-cells,

reduced the density of MDSCs, caused fast tumor cell death, and was linked with an enhanced
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mean overall survival. Talabostat is a fibroblast activation protein (FAP) inhibitor that has
demonstrated efficacy in treating PDAC. Talabostat and gemcitabine together were shown to be
safe in phase Il research. In individuals with metastatic PDAC, there was, however, only a modest
clinical effect. The signaling protein insulin-like growth factor (IGF) is overexpressed in PDAC.
High IGF-1 levels are linked to aggressive cancers and a bad prognosis. Istiratumab (MM-141) is
a bispecific monoclonal antibody that has been developed to bind to both the HER3 and the IGF-
1 receptor, blocking the IGF-1R and ErbB3 pathways. It is being studied in a phase Il trial
[NCT02399137] that is currently recruiting participants. Through the in vivo suppression of AKT
phosphorylation, istiratumab (MM-141) has been found to increase gemcitabine and paclitaxel
sensitivity. In order to improve the transport of gemcitabine and olaparib to pancreatic cancer cells
with BRCA2 mutations, researchers have developed a nanomedicine known as GE11 peptide self-
assembly amphiphilic peptide nanoparticle gemcitabine olaparib (GENP-Gem-Ola). Here, the
BRCAZ2 mutant capan-1 cells are suppressed by the synergistic interaction of gemcitabine and
PARPI. The usage of GENP-Gem-Ola was explored as a viable strategy for treating pancreatic
tumours with mutations in DNA repair pathways. By concentrating ultrasonic waves on a single
target tumor, [85] High intensity focused ultrasound (HIFU) therapy works by abrading tissue
from external to the body. The vibrational energy of the ultrasonic waves, which are released from
various sources inside a semicircular probe, concentrates in the focus area, which is the centre of
the curvature. The most current meta-analysis, conducted in 2021, looked at 992 instances of PC
from seven researches. High intensity focused ultrasound (HIFU) treatment combined with
chemotherapy improved survival compared to chemotherapy alone, with a hazard ratio of 0.40
(95% CI 0.28-0.58). Additionally, the combination treatment group had a substantially better 1-
year survival rate (odds ratio 0.35, 95% CI 0.22-0.53, P 0.001) [86].

Conclusion:

There are several pharmacological interventions that are currently being studied to mitigate the
progression of pancreatic ductal adenocarcinoma (PDAC) and improve prognosis. These include:
Targeted therapies: Drugs that target specific molecules involved in the growth and spread of

cancer cells, such as EGFR inhibitors and VEGF inhibitors. Chemotherapy: Drugs that target
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rapidly dividing cancer cells, such as gemcitabine and nab-paclitaxel. Immunotherapy: Drugs

that help the immune system fight cancer cells, such as checkpoint inhibitors and CAR T-cell

therapy. Combination therapies: Using a combination of the above therapies to target multiple

pathways involved in cancer growth and spread. It’s important to note that these treatments are

not universally effective and the choice of treatment depends on the patient's condition, stage of

the cancer and overall health status
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