
AACR 2021 featured early data of immune cytokines of Sanofi/Synthorx (THOR-707), BMS (DF6002/BMS-986415), 
Xencor (XmAb IL-12-Fc), Amgen (AMG 256 and HSV-1/ICP34.5-/ICP47-/mFLT3L/mIL12), Kadmon (KD033), Roche 
(PD1-IL2v), and Synthekine (SYNCAR-001).

Interleukin-2 (IL-2) leads the pack with many companies trying to create an IL-2 drug with lower affinity for the
alfa receptor while selectively activating IL-2Rβγ. Nektar’s NKTR 214 is the most advanced (Phase III) and has 
generated significant investor interest. It is a pegylated IL-2 prodrug that preferentially binds to the IL-2 receptor 
beta subunit.
The study with Sanofi/Synthorx’s next-generation non-alfa IL-2 THOR-707 found no serious adverse events (AEs) such 
as vascular leak or eosinophilia and no dose-limiting toxicities. However, many consider data to be modest because 
as noted with NKTR 214, THOR-707 also demonstrated responses primarily in combination with anti-PD-1. Of the 45 
patients, partial responses were noted in three patients (two of whom had received THOR-707 with Keytruda).

While the data is interesting with better safety results compared to conventional IL-2 therapy, clearly more research is 
needed to understand the value proposition and differentiation from competing approaches in clinic.

The other companies in the race to develop an engineered IL-2 include Alkermes whose IL-2 targeting agent − ALKS 4230
− reported positive outcomes at ESMO 2020; Asher Bio, which is developing cis-targeted IL-2 that specifically activates
CD8+ effector T cells and Synthekine, which is engineering the wild type cytokine as well as cytokine agonists.

Table 1: Key IL-2 based strategies in the clinical pipeline

Several players are in the race to develop an optimized IL-2. Success will hinge upon 
translation of preclinical findings to clinical benefit and differentiation
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• Recently, Alkermes initiated a global Phase II trial of nemvaleukin alfa monotherapy in PD-1 
progressed patients with melanoma. The study will evaluate IV route of administration in 
patients with mucosal melanoma and SC-administered nemvaleukin in patients with advanced 
cutaneous melanoma.

• There is growing interest in engineered immune cytokines. The favorable risk/reward profile 
and demonstration of combinability with diversity of agents/modalities has given a 
significant boost to the immune-cytokine field.

• The pipeline is brimming with several engineered immune cytokines that can overcome the
limitations associated with conventional cytokine-based approaches such as systemic toxicity 
and short half-life. Examples include:

 Synthetic cytokines
 Fusokines, cytokines coupled to nanoparticles, peptides, and antibodies
 Engineered cell therapy and oncolytic virus constructs expressing immune cytokines

• With more than 50 players in this field, compelling differentiation will be needed to win.
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Company Agents Construct Design Stage Trial ID

Nektar
Therapeutics Bempegaldesleukin Recombinant human IL-2 conjugated to six 

releasable polyethylene glycol (PEG) chain Phase III NCT04410445

Alkermes ALKS-4230
(Nemvaleukin alfa)

Engineered protein of circularly permuted 
IL-2 fused to the extracellular domain of 
IL-2Rα, which inhibits interaction with IL-
2Rα and preferentially binds to IL-2Rβγc

Phase II NCT04830124

Philogen Darleukin Human anti-EDB antibody L19, fused to 
the human IL-2 Phase II NCT03705403

Salspera Saltikva
Attenuated strain of Salmonella 
typhimurium engineered to incorporate 
the human IL-2 gene

Phase II NCT04589234

Sanofi THOR-707 Non-alpha, PEGylated version of IL-2 Phase I/ II NCT04009681

Autotelic Bio ATB-301 TGF-β2 Targeting Antisense 
Oligonucleotide (ASO) and IL-2 Phase I NCT04862767

Roche RG6279 PD1-IL2v: Interleukin-2 variant (IL2v), 
fused with an anti-PD1 protein Phase I NCT4303858

EMD Lexigen Tucotuzumab 
celmoleukin

Fusion protein consisting of an antibody 
attached to a cytokine such as IL-2 Phase I NCT00016237

https://clinicaltrials.gov/ct2/show/NCT04410445
https://clinicaltrials.gov/ct2/show/NCT04830124
https://clinicaltrials.gov/ct2/show/NCT03705403
https://clinicaltrials.gov/ct2/show/NCT04589234
https://clinicaltrials.gov/ct2/show/NCT04009681
https://clinicaltrials.gov/ct2/show/NCT04862767?term=ATB-301&draw=2&rank=1
https://www.clinicaltrials.gov/ct2/show/NCT04303858
https://clinicaltrials.gov/ct2/show/NCT00016237


Key Questions:
• With the diversity of engineered cytokines in development, which cytokine strategy should be employed in

which tumor? What are the differentiators?
• Where is the success and what has failed? Which cytokines have monotherapy potential and which combinations 

are likely to succeed?

IL-12 is another cytokine that was featured at AACR. While engineered IL-12 based strategies are already in the clinic,1-5

data was presented for BMS’s DF6002/BMS-9864156,7 and Xencor’s XmAb IL-12-Fc. Both these assets are 
heterodimeric IL-12 immunoglobulin Fc fusion proteins. Additionally, XmAb IL-12-Fc carries mutations in the receptor 
binding site to reduce potency to improve tolerability, slow receptor-mediated clearance, and prolong the half-lives.
Activity was noted in diverse animal models including inflamed and non-inflamed tumor models and in combination 
with anti-PD-1. Robust peripheral and tumor PD effects including lymphocyte activation and proliferation were 
observed with both the drugs.

Next-generation engineered IL-12-Fc fusion proteins overcome the limitations of short 
half-life, tachyphylaxis, and toxic side effectsB

In addition to engineered cytokines, PD-L1-cytokine bispecifics generated some excitement with preclinical data of
Amgen’s AMG 256 (PD-1 targeting antibody fused with an IL-21 mutein),8-10 Kadmon’s KD033 (anti-human PD-L1 IgG1
with L234A/L235A mutation fused with human IL-15 receptor α and human IL-15), and Roche’s PD1-IL2v (PD1 is linked 
to mutant IL-2 variant). Both AMG 256 and KD033 showed a robust reduction in tumor volume in a mouse model as
compared to PD-1 monotherapy or vehicle treatment, respectively.

Key Question:
• Does emerging data reflect any differences in the efficacy or safety of an anti-PD-1/cytokine bispecific

compared to anti-PD-1+ cytokine combination approach?

Promising preclinical profiles among anti-PD-L1-cytokine bispecificsC

A potential approach that enhances the breadth of cytokine application is their incorporation in cell therapy and
oncolytic virus constructs. CAR-Ts engineered with cytokine/receptor system allow for a lower starting dose while
achieving deep and durable efficacy and the possibility to re-expand resting CAR-Ts long after initial transfer. 
Synthekine’s SYNCAR-001 (mutated IL-2 receptor β expressing CD19 CARs) with STK-009 (PEGylated IL-2 mutein), 
demonstrated a significantly decreased tumor volume, increased survival, and CAR-T cell expansion in a CAR-
refractory subcutaneous lymphoma Raji mouse model. STK-009 significantly increased peripheral T cells and T cell 
memory subtypes. Additionally, prolonged treatment with STK-009 did not show any evidence of exhausted gene 
signature or FoxP3 induction. Selective expansion and activation of CAR-Ts provide an edge over current therapies.

The development of engineered cytokines to overcome previous limitations is stoking the field. Trends indicate that
cytokines may provide greater benefit when combined or integrated with other agents, such as immune checkpoint
inhibitors, oncolytic viruses, vaccines, or cell therapies. The value of these approaches will be dependent upon clinical
success of pipeline programs.

Addressing challenges related to differentiation and combination strategies will be critical, if cytokines are to
be successfully integrated as an immunotherapeutic approach.

Find out how SmartAnalyst’s consulting services and proprietary database of >300 clinical IO targets can help you 
optimize your immuno-cytokine development strategy.
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Cytokines are engineered into a diverse set of modalities including CAR-Ts and oncolytic viruses
to generate inflammatory milieu that can improve immunotherapy outcomesD

SmartAnalyst is helping clients interpret the data presented at AACR 2021 focusing on key developments 
in cancer research. For more information contact us
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