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Recently, we followed the report by Yang et al 
that hyperbaric oxygen facilitates teniposide- 
induced The cyclic GMP–AMP synthase 
(cGAS)–stimulator of interferon genes 
(STING) pathway(cGAS- STING) activation 
to enhance the antitumor efficacy of an anti- 
PD- 1 antibody in Hepatocellular carcinoma 
(HCC) with interest.1 The authors provided 
new insight into hyperbaric oxygen and 
teniposide chemotherapy, showing that this 
combination could synergistically trigger 
efficient tumor STING activation and even-
tually stimulate a robust adaptive antitumor 
immune response in hepatocellular carci-
noma. Researchers can use these findings to 
try to improve the response rates of patients 
with HCC to anti- PD- 1 therapy and broaden 
therapeutic strategies for advanced HCC. 
We appreciate the authors’ work on Tumor 
Immune Microenvironment (TIME) remod-
eling and proposing new treatments for the 
future. However, after reading this article, we 
want to highlight some key issues in this study.

For their TME survey experiments, the 
authors used orthotopic models established 
with Hepa1- 6 cells that replicate the vessels, 
stroma, and lymphatic system of the Tumor 
Microenvironment (TME), but Won Jin et al 
reported that Hepa1- 6 tumors are infiltrated 
with more immunologically active cells, such 
as cytotoxic T cells, helper T cells, B cells, 
and dendritic cells, than immunosuppressive 
cells, which contrasted with the results for 
the immune microenvironment of human 
HCC.2 They used the TIBx cell line to mimic 
the HCC tumor microenvironment, a model 
containing large numbers of ‘M2- like’ tumor- 
associated macrophages and relatively few 
PD- 1+ T cells that more closely resembles 
the immunosuppressive microenvironment 
of human HCC. This may suggest that using 
this cell model to reassess the HCC antitumor 

response before and after treatment with 
HBO+teniposide would be more accurate.

For anti- PD- 1 sensitization experiments, 
it is important to note that subcuta-
neous models are not the best choice for 
researching microenvironmental aspects 
of liver cancer, as the microenvironment 
of the tumor is greatly impacted by the 
organ in which it develops.3 The complex 
etiology of the underlying liver disease, 
the resulting high heterogeneity of HCC, 
and the vastly varying immunotherapy 
responses in HCC patients are extremely 
important constraints in the field of liver 
cancer. Recent research has shown that 
patients with HBV infection develop 
specific mechanisms of resistance to anti- 
PD- 1 therapy,4 highlighting the impor-
tance of animal models that accurately 
reflect the various facets and heterogeneity 
of the disease under study. Therefore, it 
is important to combine multiple mouse 
models of liver cancer rather than models 
of different cancer types to overcome HCC- 
related limitations and improve the rele-
vance of findings.

Collaborators -

Funding The authors have not declared a specific grant for this 
research from any funding agency in the public, commercial or 
not- for- profit sectors.

Competing interests No, there are no competing interests.

Patient consent for publication Not applicable.

Provenance and peer review Not commissioned; internally peer 
reviewed.

Open access This is an open access article distributed 
in accordance with the Creative Commons Attribution Non 
Commercial (CC BY- NC 4.0) license, which permits others to 
distribute, remix, adapt, build upon this work non- commercially, 
and license their derivative works on different terms, provided 
the original work is properly cited, appropriate credit is given, any 
changes made indicated, and the use is non- commercial. See 
http://creativecommons.org/licenses/by-nc/4.0/.

http://bmjopen.bmj.com/
http://crossmark.crossref.org/dialog/?doi=10.1136/jitc-2022-006329&domain=pdf&date_stamp=2023-01-06
http://creativecommons.org/licenses/by-nc/4.0/


2 Yang K- S, et al. J Immunother Cancer 2023;11:e006329. doi:10.1136/jitc-2022-006329

Open access 

REFERENCES
 1 Li K, Gong Y, Qiu D, et al. Hyperbaric oxygen facilitates teniposide- 

induced cGAS- STING activation to enhance the antitumor efficacy of 
PD- 1 antibody in HCC. J Immunother Cancer 2022;10:e004006.

 2 Zabransky DJ, Danilova L, Leatherman JM, et al. Profiling of syngeneic 
mouse HCC tumor models as a framework to understand anti- PD- 1 

sensitive tumor microenvironments. Hepatology 2022. doi:10.1002/
hep.32707. [Epub ahead of print: 08 Aug 2022].

 3 Brown ZJ, Heinrich B, Greten TF. Mouse models of hepatocellular 
carcinoma: an overview and highlights for immunotherapy research. 
Nat Rev Gastroenterol Hepatol 2018;15:536–54.

 4 Wei C- Y, Zhu M- X, Zhang P- F, et al. PKCα/ZFP64/CSF1 axis resets 
the tumor microenvironment and fuels anti- PD1 resistance in 
hepatocellular carcinoma. J Hepatol 2022;77:163–76.

http://dx.doi.org/10.1136/jitc-2021-004006
http://dx.doi.org/10.1002/hep.32707
http://dx.doi.org/10.1038/s41575-018-0033-6
http://dx.doi.org/10.1016/j.jhep.2022.02.019

	Hyperbaric oxygen facilitates teniposide-induced cGAS-STING activation to enhance the antitumor efficacy of PD-1 antibody in HCC
	References


