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Abstract

Recent breakthroughs in molecular immunology have accelerated the
development of therapeutic cancer vaccines. In September 2025, the Russian
Federal Medical and Biological Agency (FMBA) declared that its mMRNA-
based vaccine, EnteroMix, has successfully concluded over three years of

preclinical testing and is now poised for clinical application. The vaccine has

oo

shown significant tumor suppression, a promising safety profile, and potential
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before global adoption.
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INTRODUCTION

Cancer continues to be a leading global health challenge due to its high incidence and mortality rates
(Siegel et al., 2023). Conventional treatments such as surgery, chemotherapy, and radiation therapy often
face hurdles like drug resistance, adverse effects, and disease recurrence (Torre et al., 2015).
Immunotherapy strategies, including immune checkpoint inhibitors and CAR-T cells, have introduced
new hope but remain prohibitively expensive and not universally available (Ribas & Wolchok, 2018).

Therapeutic cancer vaccines, which aim to stimulate the immune system to target tumor-specific antigens,
represent a promising area in oncology (Melief et al., 2015). Unlike prophylactic vaccines, these are
intended to treat existing cancers. Recently, Russia's FMBA announced the development of EnteroMix,
the country’s first domestically produced mRNA-based personalized cancer vaccine. Preliminary data
suggest the vaccine is both effective and safe. The Russian government has committed to offering this
vaccine free of charge to patients, marking a potentially significant advancement in cancer care.

This review critically examines the scientific rationale, methods, preliminary results, and implications of
EnteroMix.

METHODS

This narrative review was constructed using:

1. Official releases from the FMBA and statements by Veronika Skvortsova, head of FMBA.

2. Reports from both international and national health news.

3. Summaries of preclinical studies on EnteroMix efficacy, mechanism, and animal model outcomes.

Key data were compiled and organized into summary tables to highlight vaccine properties, trial results,
and major findings.

RESULTS

EnteroMix is an mRNA vaccine encoding tumor-specific neoantigens derived from each patient’s unique
tumor mutations (Pardi et al., 2018). The vaccine is delivered using a combination of four engineered,
non-pathogenic viral vectors designed to enhance immune system recognition (Kowalski et al., 2019).
Upon administration, EnteroMix induces a robust cytotoxic T lymphocyte (CTL) response targeting
cancer cells presenting the encoded neoantigens.

Preclinical Data
Animal studies conducted over three years revealed:

e Tumor volume reductions ranging from 60% to 80%, with some cases showing complete regression
(100%).

¢ No significant toxic effects observed with multiple vaccine doses.

e Improved survival rates in treated groups compared to controls.

pg. 62



KJMR VOL.02 NO. 09 (2025) RUSSIA’S MRNA CANCER ...

Early Clinical Data (Phase 1)
Phase I clinical evaluation in approximately 48 volunteers reported:

e No serious adverse events linked to EnteroMix.
e Good overall tolerability and evidence of immune activation.

Table 1: Characteristics of EnteroMix

Parameter Description

Type MRNA-based therapeutic vaccine

Delivery System Viral vector (4 engineered viruses)
Personalization Tailored to patient-specific tumor neoantigens
Initial Indication Colorectal cancer

Pipeline Expansion Glioblastoma, melanoma, ocular melanoma
Development Period > 3 years of preclinical testing

Cost to Patients Free (as announced by Russian government)

Table 2: Reported Outcomes of EnteroMix Trials

Study Stage Subjects Efficacy Results Safety Profile
Preclinical Animal Tumor reduction 60-100%; improved No significant
models survival toxicity
Phase I 48 volunteers  Immune activation; no serious side effects  Good tolerability
Future Trials  Phase 11/l Pending Pending
DISCUSSION

EnteroMix represents an important advancement in the global pursuit of effective cancer vaccines. Its
personalized mRNA approach leverages the platform validated during the COVID-19 pandemic (Sahin et
al., 2020), adapted for targeting tumor-specific mutations.

The vaccine offers several strengths, including individualized treatment tailored to each patient’s tumor
genomics, robust preclinical evidence demonstrating high efficacy and safety, and early-phase clinical
data showing favorable immune activation. Additionally, the Russian government’s commitment to
provide the vaccine free of charge enhances accessibility for patients.

However, some limitations and concerns remain. The current lack of peer-reviewed scientific publications
limits transparency and independent scrutiny. The relatively small sample size in the Phase I trial restricts
the generalizability of early findings. Furthermore, regulatory oversight and ethical review processes
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outside of Russia have not been fully disclosed, raising questions about broader applicability.
Manufacturing the personalized vaccines also poses challenges in terms of scalability and logistics.

In the global context, other countries such as the United States, Germany, and China are also advancing
MRNA-based cancer vaccines, with companies like BioNTech and Moderna spearheading clinical
programs (Melief et al., 2023). The progress made with EnteroMix could accelerate international
competition in this field. Nevertheless, independent validation through multicenter clinical trials and
transparent peer-reviewed reporting will be essential before EnteroMix can be widely adopted outside
Russia.

CONCLUSION

The Russian mRNA-based cancer vaccine EnteroMix marks a potentially ground breaking development
in personalized oncology, especially for colorectal and aggressive tumors. Initial preclinical and Phase |
results are promising; however, rigorous independent evaluation, extensive multicenter trials, and
transparent data sharing are essential prior to broad clinical use. Should these conditions be met,
EnteroMix could significantly contribute to making cancer immunotherapy more accessible and tailored
worldwide.
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