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Gastrointestinal (GI) malignancies are some of the most common malignancies and include colorectal, gastric,

esophageal, hepatocellular, and pancreatic carcinomas. Overall five-year survival rates for many of these malignancies

are low, with many patients presenting with advanced disease. Thus, it is important to continue to investigate and create

novel therapeutic interventions to treat these malignancies.
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1. Introduction

Gastrointestinal (GI) malignancies are some of the most common malignancies and include colorectal, gastric,

esophageal, hepatocellular, and pancreatic carcinomas. Overall five-year survival rates for many of these malignancies

are low, with many patients presenting with advanced disease. Thus, it is important to continue to investigate and create

novel therapeutic interventions to treat these malignancies. Recently, with the advances in immunotherapy in GI

malignancies, the development of cancer vaccines has become an important area of interest.

2. Role of Vaccines in Cancer

Therapeutic cancer vaccines are a form of immunotherapy that aims to utilize a patient’s own immune system to treat their

cancer. In contrast to prophylactic vaccines (such as influenza or pneumococcal vaccines), which are given to healthy

patients, therapeutic cancer vaccines are administered to patients who have already been diagnosed with cancer .

There are many studies focusing on therapeutic cancer vaccines given their high potential for immunotherapy-based

advancement in cancer treatment; however, relatively few cancer vaccines have had clinical success. With further

development of this field and the ability to identify additional targets, some researchers have projected that therapeutic

cancer vaccines will play a larger role in cancer treatment, serving as a supplement or even alternative to traditional

treatment modalities including surgical resection, chemotherapy, and radiation .

3. Vaccines in Gastrointestinal Malignancies

Overall, vaccine-based therapies have had little success in treating GI malignancies. Earlier studies in the 1970s

investigated targeting cancer antigens associated with certain mutations and tumor suppressor genes such as RAS and

TP53 with the thought that vaccine targets could develop immunogenicity .

Some studies did find a benefit in MAGE-direct vaccination; however, overall clinical benefit has not been demonstrated

. For example, a phase I clinical trial combined the ring finger protein 43 (RNF43) with other peptides and showed an

83% disease stability; however, there was no reduction in tumor burden . A phase I trial by Sato et al. showed that about

half of the patients had an increase in functional CTL activity after the use of personalized peptide vaccines. However,

other studies have shown that even with high immune response, this did not correlate with meaningful clinical benefit .

In gastric cancer, TAAs have been targeted by vaccines with limited efficacy. In a phase I trial of 14 patients with

advanced refractory gastric cancer, there was safety in administration but without clinical efficacy . Another trial of 28

patients with advanced, refractory gastric cancer showed that the combination of dendritic cell vaccine with chemotherapy

was safe but did not demonstrate a signal for clinical benefit; furthermore, almost half of the patients experienced disease

progression . One phase I/Ib, open-label, single-arm trial to assess the safety of OTSGC-A24 cancer vaccine in

advanced gastric cancer showed in 24 patients that an OTSGC-A24 combined peptide cancer vaccine was well tolerated

and had a significant response in cytotoxic T lymphocyte (CTL) induction.
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The initial rationale for these clinical trials was that the TAAs seen are overexpressed in HCC and are immunogenic in

patients. Some phase I trials in peptide vaccines, dendritic cell vaccines, and oncolytic viruses that target certain TAAs

have been shown to be tolerated by patients and have some immune response . , the use of a dendritic cell vaccine was

investigated in combination with sorafenib and showed a significant increase in specific CD8+ T cells in a majority of

patients . A phase II study using GPC3 peptide vaccines as adjuvant maintenance therapy in 35 patients with HCC

showed efficacy in delaying HCC recurrence at the 1-year, however, not at the 2-year mark .

There have been various studies in pancreatic cancer looking at the effectiveness of cancer vaccines. Thus, this study

showed the utility of combined chemotherapy and vaccines to promote increased levels of cancer-specific T cells in

immunogenic cancers such as pancreatic cancer. For example, vaccines that target TAAs have been used for therapeutic

interventions, specifically towards CA 19-9, which is a TAA that is highly expressed on pancreatic cancer cells. There has

been data suggesting that using DC vaccines in pancreatic cancer could help inhibit pancreatic cancer metastases

through the use of intraperitoneal injection of DC vaccines .

4. Vaccines in Prevention (HBV and HPV)

Vaccinations against cancer-causing infections are important to cancer prevention for specific malignancies. Data

estimate that 10% of yearly cancers worldwide are caused by viral infections . Vaccinations against hepatitis B virus

(HBV) and certain genotypes of human papillomavirus (HPV) currently exist and show efficacy in the prevention of

cancers.

HBV vaccines have been available for many years, and certain countries with high rates of endemic HBV infection have

been shown to have associated high rates of HCC. In these countries, implementing universal infant HBV vaccination

policies has helped reduce HBV infection, which led to a reduction in HCC incidence and mortality . The impact of

preventive vaccination programs in combating cancer was exemplified in the HBV immunization program started in

Taiwan in 1982. This program initially targeted infants of HBV-infected mothers, then broadened to all infants, and

eventually developed into a universal vaccination program leading to significant reductions in the incidence of HCC .

References

1. Lollini, P.L.; Cavallo, F.; Nanni, P.; Forni, G. Vaccines for tumour prevention. Nat. Rev. Cancer 2006, 6, 204–216.

2. Guo, C.; Manjili, M.H.; Subjeck, J.R.; Sarkar, D.; Fisher, P.B.; Wang, X.Y. Therapeutic cancer vaccines: Past, present,
and future. Adv. Cancer Res. 2013, 119, 421–475.

3. Finn, O.J. The dawn of vaccines for cancer prevention. Nat. Rev. Immunol. 2018, 18, 183–194.

4. Kavanagh, B.; Ko, A.; Venook, A.; Margolin, K.; Zeh, H.; Lotze, M.; Schillinger, B.; Liu, W.; Lu, Y.; Mitsky, P.; et al.
Vaccination of metastatic colorectal cancer patients with matured dendritic cells loaded with multiple major
histocompatibility complex class I peptides. J. Immunother. 2007, 30, 762–772.

5. Hazama, S.; Nakamura, Y.; Takenouchi, H.; Suzuki, N.; Tsunedomi, R.; Inoue, Y.; Tokuhisa, Y.; Iizuka, N.; Yoshino, S.;
Takeda, K.; et al. A phase I study of combination vaccine treatment of five therapeutic epitope-peptides for metastatic
colorectal cancer; safety, immunological response, and clinical outcome. J. Transl. Med. 2014, 12, 63.

6. Rahma, O.E.; Hamilton, J.M.; Wojtowicz, M.; Dakheel, O.; Bernstein, S.; Liewehr, D.J.; Steinberg, S.M.; Khleif, S.N.
The immunological and clinical effects of mutated ras peptide vaccine in combination with IL-2, GM-CSF, or both in
patients with solid tumors. J. Transl. Med. 2014, 12, 55.

7. Higashihara, Y.; Kato, J.; Nagahara, A.; Izumi, K.; Konishi, M.; Kodani, T.; Serizawa, N.; Osada, T.; Watanabe, S. Phase
I clinical trial of peptide vaccination with URLC10 and VEGFR1 epitope peptides in patients with advanced gastric
cancer. Int. J. Oncol. 2014, 44, 662–668.

8. Ogasawara, M. Dendritic cell vaccine-based immunotherapy in combination with salvage chemotherapy for patients
with advanced or relapsed gastric cancer. Ann. Oncol. 2018, 29, v21.

9. Abdul-Latif, M.; Townsend, K.; Dearman, C.; Shiu, K.-K.; Khan, K. Immunotherapy in gastrointestinal cancer: The
current scenario and future perspectives. Cancer Treat. Rev. 2020, 88, 102030.

10. Rizell, M.; Eilard, M.S.; Andersson, M.; Andersson, B.; Karlsson-Parra, A.; Suenaert, P. Phase 1 Trial with the Cell-
Based Immune Primer Ilixadencel, Alone, and Combined with Sorafenib, in Advanced Hepatocellular Carcinoma. Front.
Oncol. 2019, 9, 19.

[9]

[10]

[11]

[12]

[13]

[14]

[15]



11. Sawada, Y.; Yoshikawa, T.; Ofuji, K.; Yoshimura, M.; Tsuchiya, N.; Takahashi, M. Phase II study of the GPC3-derived
peptide vaccine as an adjuvant therapy for hepatocellular carcinoma patients. Oncoimmunology 2016, 5, e1129483.

12. Pan, L.; Shang, N.; Shangguan, J.; Figini, M.; Xing, W.; Wang, B.; Sun, C.; Yang, J.; Zhang, Y.; Hu, S.; et al. Magnetic
resonance imaging monitoring therapeutic response to dendritic cell vaccine in murine orthotopic pancreatic cancer
models. Am. J. Cancer Res. 2019, 9, 562–573.

13. de Martel, C.; Ferlay, J.; Franceschi, S.; Vignat, J.; Bray, F.; Forman, D.; Plummer, M. Global burden of cancers
attributable to infections in 2008: A review and synthetic analysis. Lancet Oncol. 2012, 13, 607–615.

14. Kim, M.N.; Han, K.-H.; Ahn, S.H. Prevention of Hepatocellular Carcinoma: Beyond Hepatitis B Vaccination. Semin.
Oncol. 2015, 42, 316–328.

15. Chang, M.H.; You, S.-L.; Chen, C.-J.; Liu, C.-J.; Lai, M.-W.; Wu, T.-C.; Wu, S.-F.; Lee, C.-M.; Yang, S.-S.; Chu, H.-C.; et
al. Long-term Effects of Hepatitis B Immunization of Infants in Preventing Liver Cancer. Gastroenterology 2016, 151,
472–480.e1.

Retrieved from https://encyclopedia.pub/entry/history/show/27155


