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Regenerative medicine

A Novel Therapeutic Vaccine against Multi-Drug Resistant Tuberculosis
in the Clinical Trial (Investigator-initiated Clinical Trial (Phase I))

National Hospital Organization Kinki-Chuo Chest Medical Center
Principal Clinical Research Center

Investigator

Project Outline

Background:
Multi-drug resistant (MDR), especially extremely drug resistant (XDR), Mycobacterium tuberculosis (TB) is a big

problem in the world. We have developed novel TB therapeutic vaccine (HVJ-E/HSP65 DNA +IL-12 DNA vaccine)
to eliminate MDR-TB. Efficacy of DNA vaccine expressing TB heat shock protein 65 and human IL-12 was
augmented by the adjuvant of hemagglutinating virus of Japan (HVJ)-envelope. The vaccine provided
therapeutic and protective efficacy against MDR-TB and XDR-TB in murine models. The vaccine provided
therapeutic efficacy of TB infected cynomolgus monkeys (the best animal model). This vaccine augmented the
immune responses.

Preclinical study

The preclinical tests were studied in GLP level. By using monkeys, toxicological study showed little toxicity.
Safety pharmacological study of the vaccine showed safety for CNS, cardiovascular and respiratory system.
PMDA Consultation (face to face) PMDA permitted that this vaccine will be administered in clinical Trial.
[Medical center for translational and clinical research Osaka University Hospital].

The vaccine of this phase | clinical trial was approved as seeds (C) by this medical center. Head quarters (two
project managers) was placed in this center. Documents for clinical trial and IRB for PMDA were made.

[Phase ] Investigator-initiated Clinical Trial].

We planed to do clinical phase I investigator-initiated clinical trial. Targets are human patients with MDR-TB.
Primary evaluation is safety and approval. Secondary evaluation is anti-TB efficacy.

[PMDA Consultation (design for clinical trial (Phase ] )) (face to face)]

These Designs for clinical trial are sufficient to start the clinical trial (approved by PMDA)(Oct,2018) .

[IRB] Central IRB of Osaka Univ. (Approved on Feb. 2019. The clinical trial was started from April 2019.)

[First Patient In] The patient of MDR-TB, was selected as FPl. And, novel vaccine was already administered i.m. 3
times. The patient of FPI showed safety and tolerability of this therapeutic vaccine. Furthermore, anti-TB efficacy
of this vaccine and MDR-TB negative conversion were demonstrated by the colony count of TB in the sputum.
[Patient of our investigation] Multi-drug resistant(MDR)-tuberculosis

[Information about patent] Patent for HVJ-E is already obtained.

[Special feature of technics]

DNA vaccine is a relatively new approach to immunization for infectious diseases. CTL and type | helper T cells
are very important for the protective and therapeutic efficacy against TB including MDR-TB and XDR-TB. HSP65
(Heat Shock Protein 65) protein derived from human TB is one of the proteins capable of inducing very strong
human T cell immunity (CTL and type I helper T cells) against TB. IL-12 induces the differentiation of type I
helper T cell and CTL. pVAX-HSP65 DNA+IL-12 DNA vaccine which contains these two kinds of DNA in one plasmid
vector (pVAX) demonstrated strong therapeutic efficacy against TB in the TB infected monkey model.

Visiting Senior Scientist Masaji OKADA

[Marketability)

(DTherapy against 0.46 million patients with MDR-TB / year in the world. @ Therapy against 1.6 million
patients with TB / year who will die of TB. 3Therapy against foreign patients with MDR-TB in Japan.
[Collaboration with pharmaceutical company (license out)]

Target: MDR-TB in Thailand (Collaboration with Mahidol Univ.), China, India, Korea, Southeast Asia,
Russia.

[Company and Academia)

Large production of vaccine (company). Pharmacological efficacy (company and academia).






