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Advancements in immunotherapy have revolutionized cancer treatment in a broad
variety of hematological and solid malignancies and rejuvenated the field of cancer im-
munology. Several types of immunotherapies, including adoptive cell transfer and im-
mune checkpoint inhibitors, have achieved durable clinical responses. This Special Issue
highlights promising immune targeting strategies that may provide the basis for further
translational investigations.

Nivolumab is an anti-PD-1 monoclonal antibody (mAb) which prolonged survival
and retained the quality of life in a randomized, open-label phase III trial for patients with
recurrent/metastatic squamous cell carcinoma of the head and neck (R/M SCCHN) [1].
It is now approved for use in the US, EU, and Canada for R/M SCCHN patients with
progressive disease at or within six months after platinum-based therapy. Gogate et al.
conducted a multinational retrospective study to capture the real-world utilization of
nivolumab, demonstrating the effectiveness and safety of nivolumab in most of the patients
and reporting stability or improvement in their health-related quality of life.

Despite the success in immunogenic tumors, due to the substantial heterogeneity of
immune target expression and immune cell infiltration in tumor lesions, only subsets of
cancer patients currently benefit from immunotherapy treatments [2,3]. This highlights
an urgent unmet need for new immune targets and modification of mAbs for improved
clinical function. Novel preclinical studies and clinical trials are investigating drugs tar-
geting the immune checkpoint axis, either as monotherapy or in combination with other
regimens [4]. Clinical results of immunotherapy in low immunogenic cancer types are poor,
with response rates as low as 5% with monotherapy, especially in unselected patient popu-
lations [5,6]. A combination of chemotherapy or targeted therapy, together with checkpoint
blockade, could demonstrate better success. Small-molecule drugs targeting CDK2 at effi-
cacious doses may be associated with toxicity [7]. To address this limitation, Cheung et al.
reported that in aggressive triple-negative breast cancers (TNBCs), CDK inhibition at sub-
optimal doses promotes immune cell recruitment to tumors and PD-L1 expression by
surviving TNBC cells, and can complement checkpoint inhibitor immunotherapy. In ortho-
topic TNBC-bearing xenograft mice, suboptimal CDK inhibitor doses given sequentially
ahead of dosing with the anti-PD-L1 antibody avelumab significantly restricted tumor
growth compared with monotherapy [8].

Sato et al. reported another promising immune targeting strategy via adoptive cell ther-
apy using chimeric antigen receptor engineered T cell (CAR-T) targeting carcinoembryonic
antigen (CEA), a key target antigen which is highly expressed on the surface of pancre-
atic ductal adenocarcinoma (PDAC) cells [9]. They demonstrated that anti-CEA-CAR-T
adoptive cell treatment induced regression of CEA-positive PDAC tumors in orthotopic
mouse models, and that the CEA expression level was correlated with tumor heterogeneity
and could be clinically used as a biomarker to select patients for anti-CEA-CAR-T ther-
apy. Moreover, Christodoulou et al. gathered current data from the literature regarding
the clinical testing and limitation of CAR-based therapies against difficult-to-treat acute
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myeloid leukemia. The authors discussed the potential benefits of using safer alternative
lymphocytes, such as CAR-NK cells (natural killer cells with CARs) which has shown
promise in preclinical studies [10,11].

Furthermore, a recombinant single-chain fragment variable (scFv) that contains the
complete antigen-binding domains of a whole antibody has several advantages, such as sta-
bility and specificity against tumor antigens, with proven ability to penetrate tumor tissues
and diffuse [12]. Muñoz-López et al. discussed the principle, generation, and applications
of scFvs, particularly in the diagnosis and selective treatment of cancer. Breakthroughs in
clinical trials have demonstrated that scFvs are safe molecules and present great antitumor
activity when incorporated into CAR-T or bispecific T-cell engager (BiTE) systems.

Narbona et al. reported a new optimized version of colorectal cancer-targeted im-
munotoxin with low immunogenicity and enhanced antitumor activity in solid tumors.
The immunogenic nature of bacterial and plant toxins represents a major drawback to
their clinical use, as they can be recognized as foreign by the patient’s immune system
and lead to the formation of anti-drug antibodies (ADAs) which neutralize and clear the
immunotoxin, and can cause immune-related toxicities [13,14]. The authors designed
and characterized two different variants of non-immunogenic immunotoxins based on a
de-immunized variant of the ribotoxin α-sarcin, one lacking CD4+ T-cell epitopes and one
included a recognition and cleavage furin linker to improve the toxin release to the cytosol.
The data showed efficient antitumor effects both in vitro and in vivo.

In summary, this Special Issue of Cancers is a collection of articles discussing several
immune targeting strategies, including the combination of cell cycle inhibitors in harmony
with checkpoint inhibitor immunotherapy, chimeric antigen receptor engineered T or NK
cell therapies, scFvs, and optimized immunotoxins. These may provide the basis for further
translational investigations, particularly for patients who do not adequately benefit from
currently available therapies.

In total, six papers were accepted for publication and inclusion in this Special Issue
(comprising four original articles and two reviews).
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