
 

New mechanism in CD47 blockade treatment
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China has the highest morbidity of hepatocellular carcinoma (HCC) in
the world. For HCC patients in early stage disease, surgical resection is
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the best treatment strategy, but most patients in advanced stages lose the
opportunity for surgery. Due to the limitations of the current targeted
drugs, Sorafenib and Regorafenib, immune brake point drugs provide a
potential treatment for patients in advanced stages. CD47 blockade could
be a promising strategy for HCC treatment. Although anti-CD47 mAb
(Hu5F9-G) is being investigated in patients with solid tumors and
Hodgkin's lymphoma in a phase I trial, the mechanism and efficacy of
this approach in HCC need to be further explored.

On April 1st, 2022, the team led by Prof. Zheng Shusen, member of
Chinese Academy of Engineering, from the First Affiliated Hospital,
Zhejiang University School of Medicine, published their latest research
in the Journal of Hepatology. The study demonstrates that hypoxia is
prevalent in the hepatocellular carcinoma (HCC) microenvironment and
promotes CD47-blockade-induced phagocytosis of CD103+DCs. In
addition to the classical DC-T axis, CD47-blockade enhances anti-tumor
efficacy by triggering CD103+ Dendritic Cells (DCs)-Natural Killer
(NK) Cells Axis via intrinsic STING activation of CD103+ DCs. NK
cells are activated and recruited by CD103+ DC derived IL-12 and
CXCL9.

The CD47-signaling regulatory protein alpha (SIRPα) axis can
participate in the process of tumor immune escape by hindering the
phagocytosis of dendritic cells (DCs). However, the behavior of
dendritic cells in the tumor microenvironment of hepatocellular
carcinoma (HCC) after CD47 blockade treatment and the potential
interactions between dendritic cells and natural killer cells (NK cells)
remained unclear.

This study demonstrated that CD47 blockade triggered CD103+ DC
phagocytosis and enhanced STING pathway activation. The researchers
observed the overexpression of CD47 in HCC specimens with high
HIF-1α expression; CD47 overexpression was accompanied by
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decreased CD103+ DC and NK cell numbers, which were associated
with poor prognosis. Consistently, in an orthotopic liver tumor model,
CD47 blockade enhanced NK cell recruitment and activation due to the
secretion of CXCL9 and IL-12 by CD103+ DCs, and this effect was
abolished by CD103+ DC depletion (Batf3-/- mice) and IL-12 blockade
in vivo.

Furthermore, a STING inhibitor and STING deficient CD103+ BMDC
notably reversed the effect of CD47 blockade, suggesting that STING
pathway activation was crucial for the secretion of CXCL9 and IL-12 by
CD103+ DCs. Moreover, they observed that the antitumor efficacy of
CD47 blockade still occurred in the absence of T cells, suggesting that
the CD103+ DC-NK cell axis is an efficient pathway in addition to the
DC-T cell axis in an orthotopic liver tumor model. Overall, the CD103+
DC-NK cell axis serves as an independent pathway that is involved in
antitumor processes and contributes to a favorable response to CD47
blockade in HCC.

This work demonstrates that the CD103+ DC-NK cell axis, as an
independent pathway, plays a dominant role in the effects of CD47
blockade, highlighting a potential area for future research on HCC. For
clinical applications, this work provides insight into the effects of CD47
blockade in HCC treatment and reveals the potential strategy of targeting
NK cells and the STING pathway.

  More information: Shuai Wang et al, Blocking CD47 promotes
antitumour immunity through CD103+ dendritic cell–NK cell axis in
murine hepatocellular carcinoma model, Journal of Hepatology (2022). 
DOI: 10.1016/j.jhep.2022.03.011
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