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Editorial

B7-H4: A potential therapeutic target in adenoid cystic carcinoma

Luana Guimaraes de Sousa and Renata Ferrarotto

Adenoid cystic carcinoma (ACC) is a rare
malignancy of secretory glands with dual biological and
clinical behavior. Although most patients initially present
with locally advanced disease, 50-60% of cases experience
distant metastasis, for which there are limited therapeutic
options [1]. Our team has previously reported two major
molecular ACC subtypes based on proteogenomic and
clinical data [2]. ACC-I, the most aggressive type of
ACC, is characterized by solid histology, NOTCHI1
mutation enrichment, early development of metastasis
including to visceral organs and poor prognosis (median
overall survival (mOS) = 3.4 ys). While ACC-II is more
prevalent (66% of the cases) and characterized by non-
solid histology (cribriform and/or tubular), upregulation
of p63 and receptor tyrosine kinases, predominantly lung
metastasis and an overall indolent course (mOS = 23 ys).
These differences underscore the intrinsic heterogeneity of
ACC and the need for personalized therapies to improve
clinical outcomes of patients facing this disease.

Given the molecular and clinical heterogeneity
of ACC, we hypothesized that these two molecular
ACC subtypes would also have distinct tumor immune
microenvironments (TIME). To that end, we explored the
ACC TIME contexture using RNA sequencing (RNA-seq)
and spatial proteomics (imaging mass cytometry, (IMC)),
and examined its association with molecular subtypes
and prognosis [3]. Although both ACC subtypes have a
relatively low density of immune cells in the TIME, we
paradoxically found that the most aggressive ACC-I had
a higher density of immune cells, including cytotoxic
T cells (FDR <0.2), which are usually associated with
better prognosis in solid cancers. However, our spatial
proteomics analysis demonstrated that the immune cells
in ACC-I’s TIME are more restricted to the stroma and
do not infiltrate the tumor core as much as in ACC-II,
reflecting an immune-excluded tumor.

Notably, our RNA-seq analysis, revealed significant
upregulation of B7-H4, an inhibitory immune checkpoint,
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Figure 1: llustrative imaging mass cytometry images of the ACC microenvironment.
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particularly in ACC-I [2]. No other immune checkpoint
proteins were expressed at significant levels in ACC.
B7-H4 is a type | transmembrane protein predominantly
expressed in tumor cells and antigen-presenting cells. It
inhibits T cell responses, aids in tumor immune evasion
and proliferation, and is emerging as a promising
therapeutic target in solid cancers [4]. Given the immune
exclusion demonstrated by our spatial analysis, we sought
to investigate the role of B7-H4 in the context of immune
evasion.

Interestingly, we found that B7-H4 expression was
directly associated with T cell restriction to the stroma
(P = 0.003) and with poor survival (FDR <0.01), even
after adjusting for histology and stage. These findings
suggest an important role of B7-H4 in the mechanism of
immune evasion in ACC-I (Figure 1). This association
between B7-H4 and immune evasion is not exclusive to
ACC and has been reported in other tumors, such as breast
cancer [5, 6].

Given its strong expression in the poor prognosis
ACC-I subgroup, we explored the therapeutic potential of
B7-H4 pre-clinically using three patient-derived xenograft
(PDX) models: two ACC-I models (ACCX9 and ACCX11)
with high B7-H4 expression per immunohistochemistry,
and one ACC-II model (ACC5M1) with low B7-H4
expression [3]. We screened these models with AZD8205,
a novel B7-H4-targeting antibody-drug conjugate (ADC)
that employs a topoisomerase 1 inhibitor as its payload.
A single dose of AZD8205 significantly inhibited tumor
growth and led to regression in 100% (n = 30) of the
ACC-I/B7-H4 high models, with complete responses in 70
to 90% of ACC-I mice. No treatment effect was observed
in the ACC-1I/B7-H4-low model. These results provide
a robust rationale to investigate B7-H4 as a therapeutic
target for B7-H4 expressing ACC.

Based on our findings, a phase I trial with the B7-
H4 ADC SGN-B7H4v has opened a cohort to include
patients with ACC (NCT05194072). A second trial with
another B7-H4 ADC has also started enrolling ACC
patients (NCT05377996). These trials represent attractive,
rationale therapeutic opportunities for patients facing this
rare, aggressive, and chemo-refractory disease, for which
no systemic therapy is currently available.

Author contributions

LGS: the conception and design of the study,
acquisition of data, or analysis and interpretation of data;

www.oncotarget.com

808

drafting of the article or revising it for important content.
RF: the conception and design of the study, analysis and
interpretation of data; Review manuscript; final approval
of the version to be published.

CONFLICTS OF INTEREST

Authors have no conflicts of interest to declare.

FUNDING

Renata Ferrarotto was supported by DOD grant
number W81 XWH-21-0409; Adenoid Cystic Carcinoma
Research Foundation (ACCRF); and Wold Foundation and
DeWayne Everage Adenoid Cystic Carcinoma Fund.

Renata Ferrarotto: Thoracic and Head and Neck Medical
Oncology, The University of Texas MD Anderson Cancer
Center, Houston, TX 77025, USA

Correspondence to: Renata Ferraroftto,
email: rferrarotto@mdanderson.org

Keywords: salivary gland cancer; adenoid cystic
carcinoma; rare cancer; b7-h4; antibody drug conjugate

Received: September 19, 2024
Published: November 22, 2024

REFERENCES

1. de Sousa LG, et al. Curr Oncol Rep. 2022; 24:621-31.
https://doi.org/10.1007/s11912-022-01233-z. [PubMed]

2.  Ferrarotto R, et al. Clin Cancer Res. 2021; 27:852-64.
https://doi.org/10.1158/1078-0432.CCR-20-1192.
[PubMed]

3. Sousa LG, etal. Clin Cancer Res. 2023; 29:3162—71. https://
doi.org/10.1158/1078-0432.CCR-23-0514. [PubMed]

4. WanglY, et al. Cell Immunol. 2020; 347:104008. https://
doi.org/10.1016/j.cellimm.2019.104008. [PubMed]

5. Podojil JR, et al. Immunol Rev. 2017; 276:40-51. https://
doi.org/10.1111/imr.12530. [PubMed]

6. Leong SR, et al. Mol Pharm. 2015; 12:1717-29. https://doi.
org/10.1021/mp5007745. [PubMed]

Copyright: © 2024 de Sousa and Ferrarotto. This is an open
access article distributed under the terms of the Creative
Commons Attribution License (CC BY 4.0), which permits
unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited.

Oncotarget



https://doi.org/10.1007/s11912-022-01233-z
https://pubmed.ncbi.nlm.nih.gov/35212920/
https://doi.org/10.1158/1078-0432.CCR-20-1192
https://pubmed.ncbi.nlm.nih.gov/33172898/
https://doi.org/10.1158/1078-0432.CCR-23-0514
https://doi.org/10.1158/1078-0432.CCR-23-0514
https://pubmed.ncbi.nlm.nih.gov/37256648/
https://doi.org/10.1016/j.cellimm.2019.104008
https://doi.org/10.1016/j.cellimm.2019.104008
https://pubmed.ncbi.nlm.nih.gov/31733822/
https://doi.org/10.1111/imr.12530
https://doi.org/10.1111/imr.12530
https://pubmed.ncbi.nlm.nih.gov/28258701/
https://doi.org/10.1021/mp5007745
https://doi.org/10.1021/mp5007745
https://pubmed.ncbi.nlm.nih.gov/25853436/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/

