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Introduction: Terminal-stage hepatocellular carcinoma (HCC) is inoperable and currently has no form of adjuvant therapy. This study examined the anticancer herbal extract Gun-Chil-Jung (GCJ) combined with cytokine-induced killer (CIK)-cell-based immunotherapy as a palliative therapy for terminal HCC. We report the case of an HCC patient with extended overall survival and improved symptoms and tumor marker levels following combination therapy with GCJ and CIK cell-based immunotherapy.
Baseline Characteristics: From March to July 2020, a 57-year-old man who had been diagnosed with HCC underwent combination treatment with GCJ and CIK cell-based immunotherapy. By August 2021, he was prescribed GCJ. After treatment, the patient’s condition was evaluated with respect to overall survival, tumor markers, symptoms, abdominal computed tomography findings, chest x-ray results, and Eastern Cooperative Oncology Group (ECOG) grade.
Results: The patient’s overall survival, tumor marker levels, ECOG grade, and symptoms, including ascites, lower limb edema, jaundice, pleural effusion, and fatigue, were largely alleviated.
Conclusion: We expect that this combination therapy may be an option for palliative therapy of terminal HCC.
Keywords: case report, cytokine-induced killer cell-based immunotherapy, Gun-Chil-Jung, hepatocellular carcinoma, oncology
1 INTRODUCTION
The most common type of primary liver cancer is hepatocellular carcinoma (HCC), a life-threatening disease with a poor prognosis that most often occurs in patients with chronic liver disease (Craig et al., 2020). Despite the increasing 5-year survival rate in Korea and the recently declining incidence rate of HCC, the majority of patients with advanced-stage HCC suffers from widespread tumor distribution, including extrahepatic spread and vascular invasion, as well as decompensation of liver function (Yu, 2016). Terminal-stage HCC is usually grade 3–4 according to the Eastern Cooperative Oncology Group (ECOG) classification and class C according to the Child-Pugh score; in such cases, only symptomatic treatment is typically recommended (Barone et al., 2013).
An herbal medicine named Gun-Chil-Jung (GCJ) is an allergen that removes Rhus verniciflua Stokes (RVS) extract. Some studies about the effect of RVS extract on HCC patients have been reported previously [4.5]. There is a case report of a patient with HCC who had no feasible standard management. The progression-free survival (PFS) was over 16 months and 114 months in two advanced HCC patients, respectively, with decreased alpha-fetoprotein (AFP) levels in both after RVS treatment (Chae et al., 2018). A study of the antitumor effects of RVS antitumor effects in tumorigenic hepatocytes of mice showed that it can inhibit tumor cell growth and induce apoptosis (Son et al., 2005).
Cytokine-induced killer (CIK) cell-based immunotherapeutic agent (Immuncell-LC®; GC Cell Corp, Seoul, Korea) is an autologous immunotherapy with efficacy that has been reported in several studies (Lee et al., 2015). According to several randomized controlled trials of HCC patients receiving curative treatment, adjuvant CIK cell-based immunotherapy can reduce the recurrence rate of HCC, prevent its metastasis, and prolong overall patient survival, with very few side effects (Takayama et al., 2000; Weng et al., 2008; Hui et al., 2009; Lee et al., 2015).
Therefore, in this study, we examined the combined effect of GCJ and CIK cell-based immunotherapy for palliative care in patients with terminal HCC. In the case presented below, the patient’s symptoms, tumor marker levels, and ECOG grade improved in 17 months of GCJ prescription combined with CIK-cell-based immunotherapy and, as a result, his overall survival was prolonged.
This study followed the Case Report Guidelines with the patient’s informed consent and was approved by the Institutional Review Board of Daejeon University Korean medical hospital (DJUMC-2020-BM-14) (Gagnier et al., 2013).
2 CASE PRESENTATION
2.1 Baseline characteristics of the patient
A 57-year-old man with ascites, lower-limb edema, jaundice, pleural effusion, and fatigue was diagnosed with terminal HCC. The disease was diagnosed as Barcelona Clinic Liver Cancer (BCLC) stage D in the BCLC Staging System and presented with poor liver function with a Child-Pugh score of C at Chungnam National University Hospital on March 8. In the absence of curative or adjuvant therapy, the patient visited the Cheonan Korean Medicine Hospital of Daejeon University for a second opinion. He had a history of skin graft surgery in Kangdong Sacred Heart Hospital in 2000, when he got burns in both legs. Furthermore, he was diagnosed with chronic hepatitis C in the same hospital and the same year. He was a non-alcoholic drinker, a non-smoker, and had no hepatitis B. According to him, he never had treatment for hepatitis C. In the computed tomography (CT) scan he brought, taken on March 8, 2020 we found that he has HCC with liver cirrhosis. Based on this history, we assumed that hepatitis C likely resulted in liver cirrhosis and HCC because he did not get proper treatment for hepatitis C. At Chungnam National University Hospital, he was notified that his HCC is cureless. Accordingly, before he visited our hospital, there were no past interventions for his HCC.
From March 20, he was administered GCJ (Supplementary Data S1) twice a day and three cycles of CIK cell-based immunotherapy (April 9 and 27, and July 10). The CIK agent was prepared at a Good Manufacturing Practice facility (GC Cell Corp, Korea) (Supplementary Data S2). Until August 2021, he had steadily received GCJ treatment twice a day. The effects of treatment were assessed based on overall survival (OS), tumor marker level, chest x-ray, abdominal CT images, and ECOG grade.
2.2 Overall survival and change of tumor size
As the patient expired on 15 November 2021, the overall survival was 20.3 months. The exact cause of death is unconfirmed. The survival period based on the last follow-up date (8 September 2021) was 18.3 months. In a follow-up abdominal CT conducted on December 22, there was no clear tumor progression compared with the image from July 23 and the longest diameter of the tumor decreased from 2.28 to 1.60 cm (Figure 1). Thus, the duration of response was 152 days.
[image: Figure 1]FIGURE 1 | Decrease of tumor size in the CT scan images. (A) Is an abdomen CT image which were scanned on July 23 (B) is a follow-up abdomen CT image which were scanned on December 22. Yellow arrows indicate a decrease in the longest diameter of tumor mass from 2.28 cm in (A), to 1.60 cm in (B). Abbreviations: CT, computed tomography.
2.3 Change in the tumor markers and liver function
The AFP level of the patient on April 27 was 2,058 ng/mL but decreased to 157 ng/mL on July 22. His serum levels of gamma-glutamyltransferase, alkaline phosphatase, and total bilirubin decreased during treatment while his alanine aminotransferase and aspartate aminotransferase levels remained unchanged. During combined GCJ prescription and CIK cell-based immunotherapy treatment, the liver function showed an improved tendency. Meanwhile, roughly a year after the last cycle of CIK cell-based immunotherapy, the overall liver function test levels increased again (Figure 2).
[image: Figure 2]FIGURE 2 | Change in the tumor markers and liver function test. (A) The tumor marker, AFP level examined during the treatment period (B) The serum ALT, AST, ALP, r-GTP, Total bilirubin levels examined during the treatment period. The blue arrows indicate the date of CIK cell-based immunotherapy administration. ‘CIK’ means CIK cell-based immunotherapy. Abbreviations: AFP, alpha-fetoprotein; ALP, alkaline phosphatase; ALT, alanine aminotransferase; AST, aspartate aminotransferase; CIK, Cytokine-induced killer; r-GTP, gamma glutamyl transpeptidase.
2.4 Ascites and pleural effusion
Because of ascites and pleural effusion, prior to combination therapy, the patient frequently underwent paracentesis, despite taking a regularly prescribed diuretic. After combination therapy, the ascites accumulated more slowly, resulting in a decrease in the patient’s abdominal circumference from 96 to 87 cm. Abdominal CT conducted on July 23 indicated ascites shrinkage compared to the image obtained on March 8 (Figure 3). Even after the patient stopped taking diuretics from July 27, follow-up chest x-rays conducted on October 23 and December 10 showed a reduction in pleural effusion compared with the image from July 10 (Figure 4). The patient was still alive and relatively healthy without needing a paracentesis or diuretics, until August 2021, approximately 3 months before he expired.
[image: Figure 3]FIGURE 3 | Decrease of ascites in the CT scan images. (A) Is an abdomen CT image which were scanned on March 8 (B) is a follow-up abdomen CT image which were scanned on July 23. White arrows indicate a shrinkage of ascites in (B), compared to (A). Abbreviations: CT, computed tomography.
[image: Figure 4]FIGURE 4 | Chest X-ray images. (A) Chest X-ray on July 10 (B) Chest X-ray on October 23 (C) Chest X-ray on December 10. Even after he stopped taking diuretic from July 27, the chest X-ray findings above show decrease of pleural effusion.
2.5 Physical performance
Based on these changes, the patient’s ECOG grade decreased from 3 to 2. He was able to engage in social activities and both his physical strength and appetite improved.
2.6 Adverse event and safety
During the treatment process, no serious adverse events occurred. Chemotherapy or small-molecule inhibitors usually cause adverse events such as fatigue, diarrhea, and reduced quality of life (Kamal et al., 2022). Compared with standard treatment options for advanced HCC, GCJ combined with CIK cell-based immunotherapy has safety benefits.
3 DISCUSSION
Despite the increase in first-line treatment options including Atezolizumab–Bevacizumab, Sorafenib, and Lenvatinib, terminal HCC treatment cannot cure HCC. It aims to control the cancer, relieve its symptoms, and give patients a good quality of life. In a meta-analysis, the survival of patients with terminal HCC was estimated at a 1-year survival rate of 11% (95% CI, 4.7–22; range, 0%–57%) (Cabibbo et al., 2010). Terminal HCC should thus be managed with palliative support, including nutritional supplements, pain control, and psychological assistance (Kumar and Panda, 2014).
While immunotherapies have made great strides in the fight against HCC, single immunotherapy has shown that a high percentage of patients still fail to respond and that tumors have the potential to become resistant to terminal HCC. Therefore, this study focused on the potential of combining GCJ with CIK-cell-based immunotherapy to improve the response rates and long-term outcomes of patients.
Our patient had terminal HCC, for which he received palliative care with GCJ and CIK cell-based immunotherapy. The efficacy of these two therapies for HCC has been reported in previous studies (Takayama et al., 2000; Wang et al., 2002; Son et al., 2005; Weng et al., 2008; Hui et al., 2009; Kim et al., 2010; Lee et al., 2015; Chae et al., 2018). RVS extract is an anticancer substance that promotes cancer cell apoptosis, suppresses cancer cell growth, and inhibits angiogenesis (Choi et al., 2012). Some studies have demonstrated its effect on various kinds of cancers. For example, in a clinical study with 40 non-small cell lung cancer (NSCLC) patients, oral administration of RVS extract prolonged OS and PFS rate (Cheon et al., 2011). In a case study about a gastric cancer patient, the tumor shrank after 5 months of treatment with orally administered RVS extract (Lee et al., 2010). Moreover, an in vitro study using biliary tract cancer cells shows that RVS extract downregulates the proliferation and upregulates the apoptosis of cancer cells (Joung and Kim, 2015). Another in vitro study with breast cancer cells demonstrated that RVS treatment induces cancer apoptosis through the Adenosine monophosphate (AMP)-activated protein kinase signaling pathway (Lee et al., 2014). The main compounds of GCJ, an herbal extract of RVS, are fisetin, fustin, and sulfuretin, all of which have apoptotic actions in diverse types of cancer (Moon et al., 2015; Jun et al., 2020). Fisetin is an apoptotic component for prostate, pancreatic, and colon cancer cells (Khan et al., 2008; Suh et al., 2008; Murtaza et al., 2009). Sulfuretin also induces apoptosis in leukemia cells through the Fas-mediated caspase-8–dependent pathway, which activates apoptotic factors (Lee et al., 2012). GCJ has traditionally been used to relieve blood stasis and promote detoxification (Yoo and Roh, 1977). The benefits of RVS extract in a patient with post-liver transplantation recurrent HCC and lung metastasis have been described in a case study (Kim et al., 2010). The positive effects include prolonged survival and the shrinkage of the metastatic region of the lung (Kim et al., 2010).
CIK cell-based immunotherapy consists of a mixture of T lymphocytes comprising CD3+/CD56+ cells, CD3+/CD56- cytotoxic T cells, and CD3-/CD56+ natural killer cells. The mixture was prepared from the patient’s peripheral blood, and mononuclear cells inside the blood were cultured ex vivo through co-stimulation with the anti-CD3 antibody and interleukin-2 (Lee et al., 2015). The antitumor cytotoxic activity and tumor growth inhibition of CIK cells in HCC have been examined both in vitro and in vivo (Wang et al., 2002). CIK cells are estimated to be involved in eliminating HCC cells, likely through interactions with leukocyte function-associated antigen-1, which is related to cytolysis in HCC target cells (Wang et al., 2002). Moreover, significantly improved OS and recurrence- or progression-free survival were shown in numerous trials including advanced HCC (Zhang and Schmidt-Wolf, 2020; Han et al., 2022).
The combined use of GCJ and CIK cell-based immunotherapy may improve immune function in tumors. The mild adverse events and multiple improvements in their anti-cancer activity make GCJ and CIK-cell-based immunotherapy a favorable therapeutic option in cancer immunotherapy. Combining herbal medicine and adoptive cell therapy decreased tumor markers, such as alpha-fetoprotein (AFP), and improved immune functions, such as those involving CD3+, while increasing CD3+CD56+ and CD3+CD8+ cell ratios in the peripheral blood. This indicates that continued decreases in AFP concentrations after CIK cell therapy may be the pathway via which CIK and GCJ exert their roles in preventing short-term progression, which can be used to predict the clinical efficacy of CIK-based immunotherapy as a form of maintenance treatment for patients with terminal HCC. In this study, in approximately 17 months of GCJ treatment combined with CIK cell-based immunotherapy, the patient’s outcome was favorable, as indicated by better performance status and decreased ascites, pleural effusion, and tumor marker levels. Liver function levels improved when CIK cell-based immunotherapy was combined with GCJ, although it aggravated after the last cycle of the therapy ended. This indicates that GCJ treatment may be more effective when combined with CIK cell-based immunotherapy.
As a result, the patient’s overall survival extended to 20.3 months. This is an encouraging outcome compared to the median survival period of terminal HCC patients of three to four months (Cabibbo et al., 2010). This suggests that GCJ is a promising candidate for anti-cancer drugs with a gamut of therapeutic applications.
The limitations of this case are as follows: First, although this case has achieved long-term response duration, it is not universally representative. Second, the combined effect requires further clarification. Third, the patient was followed up retrospectively, and the pharmacokinetic/pharmacodynamic activity of T cells could not be accurately detected. With further research, the mechanism of combination immunotherapy should be further explored.
4 CONCLUSION
This case report demonstrates the utility of combination treatment with GCJ and CIK cell-based immunotherapy to extend OS and improve tumor marker levels, tumor-related symptoms, and ECOG grade in a patient with terminal HCC. This study reported a favorable therapeutic effect on patients; immunotherapy may be a potentially feasible systemic treatment for terminal cancers that cannot be cured or treated. Clinical trials and systematic studies with a sufficient number of patients are needed to further corroborate these results.
DATA AVAILABILITY STATEMENT
The original contributions presented in the study are included in the article/Supplementary Material, further inquiries can be directed to the corresponding author.
ETHICS STATEMENT
The studies involving humans were approved by the Institutional Review Board of Daejeon University Korean medical hospital (DJUMC-2020-BM-14). The studies were conducted in accordance with the local legislation and institutional requirements. The participants provided their written informed consent to participate in this study. Written informed consent was obtained from the individual(s) for the publication of any potentially identifiable images or data included in this article.
AUTHOR CONTRIBUTIONS
C-RP and N-HL contributed to conception and design of the study. H-RB and G-YL performed the statistical analysis. C-RP and N-HL wrote the first draft of the manuscript. H-RB, G-YL, C-GS, J-HC, and C-KC wrote sections of the manuscript. All authors contributed to the article and approved the submitted version.
FUNDING
This work was supported by a grant from the National Research Foundation of Korea (NRF) (No. RS-2023-00246351).
ACKNOWLEDGMENTS
The authors thank GC Cell Corp for providing assistance on the research of CIK agent.
PUBLISHER’S NOTE
All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.
SUPPLEMENTARY MATERIAL
The Supplementary Material for this article can be found online at: https://www.frontiersin.org/articles/10.3389/fphar.2023.1203379/full#supplementary-material
SUPPLEMENTARY FIGURE S1 | Fingerprinting analysis of GCJ components. (A) Fingerprinting analysis of standard solution: (B) Fingerprinting analysis of GCJ: (C) Contents of GCJ components. Abbreviations: GCJ, Gun-Chil-Jung.
REFERENCES
 Barone, C., Koeberle, D., Metselaar, H., Parisi, G., Sansonno, D., and Spinzi, G. (2013). Multidisciplinary approach for HCC patients: hepatology for the oncologists. Ann. Oncol. 24 (2), ii15–ii23. doi:10.1093/annonc/mdt053
 Cabibbo, G., Enea, M., Attanaio, M., Bruix, J., Craxi, A., and Camma, C. (2010). A meta-analysis of survival rates of untreated patients in randomized clinical trials of hepatocellular carcinoma. Hepatology 51, 1274–1283. doi:10.1002/hep.23485
 Chae, J., Lee, S., and Lee, S. (2018). Potential efficacy of allergen removed Rhus verniciflua Stokes extract to maintain progression-free survival of patients with advanced hepatobiliary cancer. Explore 14 (4), 300–304. doi:10.1016/j.explore.2017.10.013
 Cheon, S. H., Kim, K. S., Kim, S., Jung, H. S., Choi, W. C., and Eo, W. K. (2011). Efficacy and safety of Rhus verniciflua Stokes extracts in patients with previously treated advanced non-small cell lung cancer. Forsch Komplementmed 18 (2), 77–83. doi:10.1159/000327306
 Choi, W., Jung, H., Kim, K., Lee, S., Yoon, S., Park, J., et al. (2012). Rhus verniciflua Stokes against advanced cancer: a perspective from the Korean integrative cancer center. J. Biomed. Biotechnol. 2012, 874276. doi:10.1155/2012/874276
 Craig, A. J., von Felden, J., Garcia-Lezana, T., Sarcognato, S., and Villanueva, A. (2020). Tumour evolution in hepatocellular carcinoma. Nat. Rev. Gastroenterol. Hepatol. 17 (3), 139–152. doi:10.1038/s41575-019-0229-4
 Gagnier, J., Kienle, K., Altman, D., Moher, D., Sox, H., Riley, D., et al. (2013). The CARE guidelines: consensus-based clinical case reporting guideline development. Glob. Adv. Heal Med. 2, 38–43. doi:10.7453/gahmj.2013.008
 Han, M. H., Kim, J. M., Cheong, J. H., Ryu, J. I., Won, Y. D., Nam, G. H., et al. (2022). Efficacy of cytokine-induced killer cell immunotherapy for patients with pathologically pure glioblastoma. Front. Oncol. 12, 851628. doi:10.3389/fonc.2022.851628
 Hui, D., Qiang, L., Jian, W., Ti, Z., and Da-Lu, K. (2009). A randomized, controlled trial of postoperative adjuvant cytokine-induced killer cells immunotherapy after radical resection of hepatocellular carcinoma. Dig. Liver Dis. 41 (1), 36–41. doi:10.1016/j.dld.2008.04.007
 Joung, B. B., and Kim, Y. C. (2015). Study on anti-cancer effects of Rhus verniciflua Stokes extracted with sterile distilled water on two cholangiocarcinoma cell lines, SNU-1079 and SNU-1196. J. Int. Korean Med. 36 (1), 1–12. 
 Jun, H. J., Park, S. J., Kang, H. J., Lee, G. Y., Lee, N., et al. (2020). The survival benefit of combination therapy with mild temperature hyperthermia and an herbal prescription of gun-chil-jung in 54 cancer patients treated with chemotherapy or radiation therapy: a retrospective study. Integr. Cancer Ther. 19, 1534735420926583–12. doi:10.1177/1534735420926583
 Kamal, M. A., Mandour, Y. M., Abd El-Aziz, M. K., Stein, U., and El Tayebi, H. M. (2022). Small molecule inhibitors for hepatocellular carcinoma: advances and challenges. Molecules 27 (17), 5537. doi:10.3390/molecules27175537
 Khan, N., Afaq, F., Syed, D. N., and Mukhtar, H. (2008). Fisetin, a novel dietary flavonoid, causes apoptosis and cell cycle arrest in human prostate cancer LNCaP cells. Carcinogenesis 29, 1049–1056. doi:10.1093/carcin/bgn078
 Kim, H. R., Kim, K. S., Jung, H. S., Choi, W. C., Eo, W. K., and Cheon, S. H. (2010). A case of recurred hepatocellular carcinoma refractory to doxorubicin after liver transplantation showing response to herbal medicine product, Rhus verniciflua Stokes extract. Integr. Cancer Ther. 9 (1), 100–104. doi:10.1177/1534735409359772
 Kumar, M., and Panda, D. (2014). Role of supportive care for terminal stage hepatocellular carcinoma. J. Clin. Exp. Hepatology 4 (3), S130–S139. doi:10.1016/j.jceh.2014.03.049
 Lee, J. H., Lee, J. H., Lim, Y. S., Yeon, J. E., Song, T. J., Yu, S. J., et al. (2015). Adjuvant immunotherapy with autologous cytokine-induced killer cells for hepatocellular carcinoma. Gastroenterology 148 (7), 1383–1391. doi:10.1053/j.gastro.2015.02.055
 Lee, J. O., Moon, J. W., Lee, S. K., Kim, S. M., Kim, N., Ko, S. G., et al. (2014). Rhus verniciflua extract modulates survival of MCF-7 breast cancer cells through the modulation of AMPK-pathway. Biol. Pharm. Bull. 37 (5), 794–801. doi:10.1248/bpb.b13-00893
 Lee, K. W., Chung, K. S., Seo, J. H., Yim, S. V., Park, H. J., Choi, J. H., et al. (2012). Sulfuretin from heartwood of Rhus verniciflua triggers apoptosis through activation of Fas, Caspase-8, and the mitochondrial death pathway in HL-60 human leukemia cells. J. Cell Biochem. 113, 2835–2844. doi:10.1002/jcb.24158
 Lee, S. H., Choi, W. C., Kim, K. S., Park, J. W., Lee, S. H., and Yoon, S. W. (2010). Shrinkage of gastric cancer in an elderly patient who received Rhus verniciflua Stokes extract. J. Altern. Complement. Med. 16 (4), 497–500. doi:10.1089/acm.2008.0237
 Moon, J. E., Kim, D. M., and Kim, J. Y. (2015). Anti-inflammatory effect of Rhus verniciflua Stokes extract in the murine macrophage cell line, Raw264.7. J. Korean Soc. Appl. Biol. Chem. 58 (4), 481–486. doi:10.1007/s13765-015-0065-3
 Murtaza, I., Adhami, V. M., Hafeez, B. B., Saleem, M., and Mukhtar, H. (2009). Fisetin, a natural flavonoid, targets chemoresistant human pancreatic cancer AsPC-1 cells through DR3-mediated inhibition of NF-kappaB. Int. J. Cancer 125, 2465–2473. doi:10.1002/ijc.24628
 Son, Y. O., Lee, K. Y., Lee, J. C., Jang, H. S., Kim, J. G., Jeon, Y. M., et al. (2005). Selective antiproliferative and apoptotic effects of flavonoids purified from Rhus verniciflua Stokes on normal versus transformed hepatic cell lines. Toxicol. Lett. 155 (1), 115–125. doi:10.1016/j.toxlet.2004.09.003
 Suh, Y., Afaq, F., Johnson, J. J., and Mukhtar, H. (2008). A plant flavonoid fisetin induces apoptosis in colon cancer cells by inhibition of COX2 and Wnt/EGFR/NF-kappaB-signaling pathways. Carcinogenesis 30, 300–307. doi:10.1093/carcin/bgn269
 Takayama, T., Sekine, T., Makuuchi, M., Yamasaki, S., Kosuge, T., Yamamoto, J., et al. (2000). Adoptive immunotherapy to lower postsurgical recurrence rates of hepatocellular carcinoma: a randomised trial. Lancet 356 (9232), 802–807. doi:10.1016/S0140-6736(00)02654-4
 Wang, F. S., Liu, M. X., Zhang, B., Shi, M., Lei, Z. Y., Sun, W. B., et al. (2002). Antitumor activities of human autologous cytokine-induced killer (CIK) cells against hepatocellular carcinoma cells in vitro and in vivo. World J. Gastroenterol. 8 (3), 464–468. doi:10.3748/wjg.v8.i3.464
 Weng, D. S., Zhou, J., Zhou, Q. M., Zhao, M., Wang, Q. J., Huang, L. X., et al. (2008). Minimally invasive treatment combined with cytokine-induced killer cells therapy lower the short-term recurrence rates of hepatocellular carcinomas. J. Immunother. 31 (1), 63–71. doi:10.1097/CJI.0b013e31815a121b
 Yoo, H., and Roh, J. (1977). Compendium of prescriptions from the countryside (hyangyakjipseongbang; 鄕藥集成方). Seoul, Republic of Korea: Hangrimchulpan. 
 Yu, S. J. (2016). A concise review of updated guidelines regarding the management of hepatocellular carcinoma around the world: 2010-2016. Clin. Mol. Hepatol. 22 (1), 7–17. doi:10.3350/cmh.2016.22.1.7
 Zhang, Y., and Schmidt-Wolf, I. G. H. (2020). Ten-year update of the international registry on cytokine-induced killer cells in cancer immunotherapy. J. Cell Physiol. 235 (12), 9291–9303. doi:10.1002/jcp.29827
Conflict of interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.
Copyright © 2023 Park, Bae, Lee, Son, Cho, Cho and Lee. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.
OPS/images/fphar-14-1203379-g003.gif





OPS/images/fphar-14-1203379-g004.gif





OPS/xhtml/nav.xhtml
Contents

		Cover

		Feasibility of combination of Gun-Chil-Jung and cytokine-induced killer cells-based immunotherapy for terminal hepatocellular carcinoma patient: a case report		1 Introduction

		2 Case presentation		2.1 Baseline characteristics of the patient

		2.2 Overall survival and change of tumor size

		2.3 Change in the tumor markers and liver function

		2.4 Ascites and pleural effusion

		2.5 Physical performance

		2.6 Adverse event and safety





		3 Discussion

		4 Conclusion

		Data availability statement

		Ethics statement

		Author contributions

		Funding

		Acknowledgments

		Publisher’s note

		Supplementary material

		References









OPS/images/cover.jpg
, frontiers | Frontiers in Pharmacology

Feasibility of combination of
Gun-Chil-Jung and cytokine-
induced killer cells-based
immunotherapy for terminal
hepatocellular carcinoma
patient: a case report





OPS/images/fphar-14-1203379-g001.gif





OPS/images/fphar-14-1203379-g002.gif
8 ASTALL AL rGTP, Total billrubin

R e
!









OPS/images/crossmark.jpg
©

|





OPS/images/logo.jpg
& frontiers | Frontiers in Pharmacology





