L))

Check for
updat

Back into focus: tumour-associated macrophages and their role in

immune checkpoint inhibition

Sebastian Marwitz"’, Torsten Goldmann'*

lPathology of the University Medical Center Schleswig-Holstein (UKSH), Campus Liibeck and the Research Center Borstel, Borstel, Germany;
*Airway Research Center North (ARCN), Member of the German Center for Lung Research (DZL), Borstel, Germany

Correspondence to: Torsten Goldmann. Research Center Borstel, Clinical and Experimental Pathology, Parkallee 3, Borstel 23845, Germany.

Email: tgoldmann@fz-borstel.de.

Comment on: Gordon SR, Maute RL, Dulken BW, er al. PD-1 expression by tumour-associated macrophages inhibits phagocytosis and tumour

immunity. Nature 2017;545:495-9.

Submitted Jul 13, 2017. Accepted for publication Jul 19, 2017.
doi: 10.21037/tcr.2017.07.18
View this article at: http://dx.doi.org/10.21037/tcr.2017.07.18

The onset of immune checkpoint inhibition in clinical
oncology has shed light on new and promising treatment
options for various types of cancer including melanoma
(1,2), non-small cell lung cancer (NSCLC) (3,4), renal
cell carcinoma (5) as well as kidney cancer (6) leading
to unexpected high tumour responses and shifting the
focus of current research attention on the host’s immune
response.

Early studies on programmed death 1 (PD-1) and
programmed death ligand 1 (PD-L1) and their role
during viral infections placed the major mode of action on
CDS8" T-cells (7,8). However, it has become clear over the
time that beside the adaptive arm of the immune system,
the innate immune system does also play a role in the
interplay of immune checkpoint molecules (9) but only
very recently a connection was found of PD-1 on tumour-
associated macrophages (TAMs) and cancer.

Gordon et /. (10) investigated the expression of
PD-1 in the context of colon cancer and found PD-1
to be expressed on approximately 50% of all TAMs in
contrast to its total absence on circulating monocytes
and splenic macrophages in a syngenic tumour cell
model in mice.

The authors were furthermore intrigued about
the differentiation state of the macrophages and flow
cytometry analyses revealed that almost all PD-1" TAMs
expressed M2-like markers in contrast to PD-1" TAMs
which were more prone to be of M1 phenotype. Moreover,
the PD-1" TAMs population increased over time, starting
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after 2 weeks, in the mouse model and correlate with time
after engraftment and tumour volume. The results from
the animal model were validated in human colorectal
cancer tissues showing a “high but variable” PD-1
expression on human TAMs with more PD-1"TAMs
of M2 phenotype than M1 phenotype. When the
authors took a detailed look on the cellular behaviour
of these cells, they hypothesized that the phagocytic
effector activity of PD-1 expressing macrophages
could be impaired, as it inhibits the effector function of
T cells. They were able to answer this question using either
PD-1" or PD-1" TAMs from murine CT26 tumours and S.
aureus bio-particles by observing that PD-1" TAMs exhibit
a diminished phagocytic activity.

Further studies employing either PD-L1 over-expressing
or PD-L17" knockout cells provided more insight into
PD-1/PD-L1 antagonism in myeloid cells. In fact,
knockout of PD-L1 had no effect on phagocytic activity of
PD-1" TAMs which was opposed by elevated phagocytosis
in PD-1" TAMs while leaving the overall abundance of
PD-1" TAMs unaltered by PD-L1 knockout and hinting
that the PD-1/PD-L1 axis can specifically modulate TAM
effector function. The authors finally concluded that the
tumour-battling mode of TAMs in their model is highly
influenced by the PD-1/PD-L1 axis and that anti-
tumour functions of TAMs could be restored by PD-1 or
PD-L1 blockade, thereby highlighting that the immune
checkpoint regulatory circuitry needs to be expanded to
these cells as well.
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Since the authors observed that the majority of
PD-1" TAMs were of tumour-promoting M2 phenotype,
special consideration of ways to re-polarize these cells
might be of clinical interest (11).

Acknowledgments

Funding: None.

Footnote

Provenance and Peer Review: This article was commissioned
and reviewed by the Section Editor Wei Xu (Division of
Respiratory Disease, Department of Geriatrics, the First
Affiliated Hospital of Nanjing Medical University, Nanjing,
China).

Conflicts of Interest: Both authors have completed the
ICMJE uniform disclosure form (available at http://dx.doi.
org/10.21037/tcr.2017.07.18). The authors have no conflicts
of interest to declare.

Ethical Statement: The authors are accountable for all
aspects of the work in ensuring that questions related
to the accuracy or integrity of any part of the work are
appropriately investigated and resolved.

Open Access Statement: This is an Open Access article
distributed in accordance with the Creative Commons
Attribution-NonCommercial-NoDerivs 4.0 International
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with
the strict proviso that no changes or edits are made and the
original work is properly cited (including links to both the
formal publication through the relevant DOI and the license).
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1. Topalian SL, Sznol M, McDermott DF, et al. Survival,

Cite this article as: Marwitz S, Goldmann T. Back into focus:
tumour-associated macrophages and their role in immune
checkpoint inhibition. Transl Cancer Res 2017;6(Suppl
6):S1064-S1065. doi: 10.21037/tcr.2017.07.18

© Translational Cancer Research. All rights reserved.

10.

11.

tcr.amegroups.com

$1065

durable tumor remission, and long-term safety in
patients with advanced melanoma receiving nivolumab.
J Clin Oncol 2014;32:1020-30.

Ott PA, Hodi FS, Robert C. CTLA-4 and
PD-1/PD-L1 blockade: new immunotherapeutic
modalities with durable clinical benefit in melanoma
patients. Clin Cancer Res 2013;19:5300-9.

Brahmer J, Reckamp KL, Baas P, et al. Nivolumab
versus Docetaxel in Advanced Squamous-Cell Non-Small-
Cell Lung Cancer. N Engl ] Med 2015;373:123-35.

Reck M, Rodriguez-Abreu D, Robinson AG, et al.
Pembrolizumab versus Chemotherapy for PD-L1-
Positive Non-Small-Cell Lung Cancer. N Engl ] Med
2016;375:1823-33.

Motzer RJ, Rini BI, McDermott DF, et al. Nivolumab for
Metastatic Renal Cell Carcinoma: Results of a Randomized
Phase II Trial. J Clin Oncol 2015;33:1430-7.

Topalian SL, Hodi FS, Brahmer JR, et al. Safety,
activity, and immune correlates of anti-PD-1 antibody
in cancer. N Engl ] Med 2012;366:2443-54.

Tumeh PC, Harview CL, Yearley JH, et al. PD-1
blockade induces responses by inhibiting adaptive
immune resistance. Nature 2014;515:568-71.

Barber DL, Wherry EJ, Masopust D, et al. Restoring
function in exhausted CD8 T cells during chronic viral
infection. Nature 2006;439:682-7.

Huang X, Venet F, Wang YL, et al. PD-1 expression
by macrophages plays a pathologic role in altering
microbial clearance and the innate inflammatory
response to sepsis. Proc Natl Acad Sci U S A
2009;106:6303-8.

Gordon SR, Maute RL, Dulken BW, et al. PD-1
expression by tumour-associated macrophages

inhibits phagocytosis and tumour immunity. Nature
2017;545:495-9.

Zheng X, Turkowski K, Mora J, et al. Redirecting
tumor-associated macrophages to become tumoricidal
effectors as a novel strategy for cancer therapy.
Oncotarget 2017;8:48436-52.

Transl Cancer Res 2017;6(Suppl 6):S1064-S1065


http://dx.doi.org/10.21037/tcr.2017.07.18
http://dx.doi.org/10.21037/tcr.2017.07.18
https://creativecommons.org/licenses/by-nc-nd/4.0/

