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Forward-Looking Statements

This presentation includes forward-looking statements about our business prospects, financial
position, and development of artemisinin derivatives for therapeutic use in humans. Any
statement that is not a statement of historical fact should be considered a forward-looking
statement. Because forward-looking statements relate to the future, they are subject to
inherent risks, uncertainties, and changes in circumstances that are difficult to predict. Actual
events or performance may differ materially from our expectations indicated by these
forward-looking statements due to a number of factors, including, but not limited to; results of
our pending and future clinical studies; the timeline for clinical and manufacturing activities
and regulatory approval; our dependency on third parties to conduct our clinical studies and
manufacture our clinical trial material; our ability to raise additional capital, as needed; our
ability to establish and protect proprietary rights related to our product candidates and other
risks and uncertainties more fully described in our press releases and our filings with the SEC,
including our annual report on Form 10-K. filed April 2, 2017.

We caution you not to place undue reliance on any of these forward-looking statements which
speak only as of the date of this presentation. We do not intend to update any forward-looking
statement included in this presentation to reflect events or circumstances arising after the
date of the presentation, except as may be required by law.
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o New antiviral & antiparasitic drug company
 In-licensed technology May 2016
 Listed on OTCQB Sep 2017

o Focused on superior treatment options for life-threatening diseases
 Malaria
 Cytomegalovirus (CMV)

o Lead product candidate: Artemisone
 Originally developed by Bayer
 Strong clinical, preclinical, and commercial evidence to support development
 Orphan Drug Designation for malaria
 US Patent #9,616,067 for CMV

Artemis Overview
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o Understanding the artemisinin class;

1. Artemisinin = the parent compound (Nobel Prize, 2015)
• Potent, but unstable.

2. Artemether & Artesunate = first-generation derivatives; 
• Widely utilized anti-malarials.
• Metabolize into DHA.

3. Artemisone = a second-generation derivative;
• Does not metabolize into DHA.
• 10X more potent in vitro*.

o These are discrete molecules, 
not plant extracts or nutraceuticals.

Artemisinin Drug Class – An Overview

4

The “artemisinins”

artemether

artesunate
Artemisone
(Artemis’ drug)

artemisinin

DHA (dihydroartemisinin)

*  Vivas, J. Microbial Chemotherapy, (2007), vol. 59
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Artemisone Clinical Stage
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Indication Pre-clinical Phase 1 Phase 2 Phase 3

Malaria

Transplant 
CMV

Congenital 
CMV
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o Mosquito-borne parasitic disease
 >200 million people affected annually (1,700 in the US)* 
 429,000 deaths*

o Enormous problem
 Nearly half of the world’s population is at risk

o Colossal economic impact 
 Economic value of gains made in malaria mortality from 2000-2015 estimated 

at U.S. $2.04 trillion globally.**

o Despite wide-scale interventions, most countries will fail to meet WHO 2020 
treatment guidelines. 

Malaria Disease Overview
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*     Centers for Disease Control 2017
**   World Malaria Report 2016
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o Artemisinin Combination Therapy (ACT) is the cornerstone of malaria treatment 
throughout the world.

o But artemisinin resistance, first reported in 2007-2008, is expanding rapidly:

Malaria Drug Resistance 
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“These gains, and the prospects for 
the elimination of malaria, are now 
threatened by the emergence of 
artemisinin resistance”

“Delayed parasite clearance following 
treatment with an ACT is of paramount 
concern to WHO.”

“The emergence and spread of artemisinin-
resistance […] threatens regional malaria 
control and elimination goals. Elimination 
[…] should be accelerated while available 
antimalarial drugs still remain effective.”

Ashley et al., 2014 New England 
Journal of Medicine

World Malaria Report 2016 Lancet Infectious Disease 2017 With funding 
from The Wellcome Trust and Bill and 
Melinda Gates Foundation.
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Malaria Treatment Opportunity 
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o Resistance is facilitated by delayed parasite clearance, due to inadequate drug 
exposure over time (e.g. potency and compliance).

 A faster-acting and more potent artemisinin is needed!

o Artemisone:
 A novel member of the artemisinin class
 Positive attributes include thermal stability, less neurotoxicity, etc.
 Has demonstrated an attractive clinical safety and efficacy profile:

 100% cure rate in Phase 2 (n=95)
 Faster time to parasite clearance (potency benefit)
 Shorter treatment course (compliance benefit)

Fights 

Resistance!
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Completed Clinical Trials - Malaria
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Artemisone has been administered to more than 130 individuals.

o Phase 1
 Single ascending dose study (n=32).

o Phase 1
 Multiple dose study (n=24).

o Phase 1
 Bioavailability and food effect study (n=12).

o Phase 2 – Excellent results!
 Anti-parasitic activity study (n=95).

 100% cure in all cohorts.
 25% faster clearance time with 2-day course (26h v. 35h).
 2 days of Artemisone 2mg was better than 3 days of artesunate 4mg.
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Phase II Clinical Trial Design

10

Treatment Schedule 

Patients with

uncomplicated

Pf malaria

(n=95)

Artemisone 3 day

80 mg fixed (n=19)

Artemisone 3 day

2 mg/kg (n=37)

Randomization

Assessments

Days 1                    2           3                  7 14      21      28

Mefloquine

25 mg/kg

Artemisone 2 day

2 mg/kg (n=30)

Artesunate 3 day (control)

4 mg/kg (n=9)

Mefloquine

25 mg/kg

Mefloquine

25 mg/kg

Mefloquine

25 mg/kg
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95-Patient Phase II Clinical Trial Results
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Artemisone 3 day
80 mg fixed dose

Artemisone 3 day
2 mg/kg

Artemisone 2 day
2 mg/kg

Artesunate 3 day
4 mg/kg

A1

A2

A3

• 100% cure, with no recrudescence at all doses tested.

• Well-tolerated; no serious or drug-related adverse events.

• Parasite clearance per dose was faster with Artemisone:

 Artemisone 2mg/kg versus 3-day artesunate 4mg/kg.

B

B

* Artemifone is identical to Artemisone (INN proposed name)

** New infection was P. vivax, not P. falciparum.

*
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Artemisone Comparative Activity
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Compound FC27a K1b Pf field 
isolates

Pv field 
isolates

Chloroquine 39.9 168.7 91.4 48.3

DHA 10.0 9.6 6.4 4.9

Artesunate 15.4 10.3 4.5 4.0

OZ277 (Ranbaxy) 10.9 20.0 3.6 4.6

OZ439 (Sanofi) 11.1 18.6 2.1 4.5

Artemisone 1.9 2.0 1.9 0.7

In vitro activity (IC50 nM) against P. falciparum (Pf) and P. vivax (Pv).

a: chloroquine-sensitive; b: chloroquine-resistant

Marfurt et. al, AAC, 2012.



OTCQB: ATMS

Artemisone Activity Against P. vivax
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Pv strain Chloroquine Artesunate Artemisone

WPP401 ND 5.49 0.75

PID201140 50.3 3.85 1.12

WPP1227 92.4 6.04 1.79

PLU10 91.7 1.95 1.02

PLU1066 77.95 1.79 0.52

P. vivax asexual blood stages: IC50 nM against strains 

from patients in Cambodia/Thailand  

Source: L. Renia, SIgN aSTAR Singapore;  B Russell, Vivax 
Malaria Laboratory, Y. Lin, National University of Singapore 
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Artemisone in Cerebral Malaria
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o Cerebral malaria develops 7% of the time in children and non-immune adults 
(with 30-50% mortality on current treatments).

o Cerebral malaria mouse model results:

1. Dihydroartemisinin (a shared metabolite of currently-used artemisinins):
Ineffective; majority of mice died.

2. Artesunate (a leading malaria treatment):

2 x 5 mg/kg/day: recrudescences d+3 after final treatment, 0% cure. 

2 x 15mg/kg/day: recrudescences d+6 after final treatment, 0% cure.

3. Artemisone: 

2 x 5 mg/kg/day: 100% cure. 

2 x 15mg/kg/day: 100% cure.
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Artemisone Neurotoxicity Advantage
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G. Schmuck, R. K. Haynes et al. Res. Adv. in Antimicrob. Agents. Chemother. 2003, 3, 35-47 

o No observable effects
on brainstem neuronal cells:
 ATP levels
 Inner mitochondrial     

membrane potential
 ROS production
 Neurofilaments
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o Originally developed by Bayer as a superior artemisinin.
 Bayer exited for strategic reasons (prior to field reports of artemisinin resistance!)
 No royalties owed to Bayer.

o Provides greater potency. 
 Permits fewer doses and better compliance, which lowers resistance risk.

o Appealing drug profile: 
 Oral or IV, single isomer, stable at neutral pH, good thermal stability (hot climates).
 Minimal neurotoxicity.

o Strong activity observed in severe/cerebral malaria models.
 Unlike other artemisinins, inert to hemolytic degradation.

o Low Cost of Goods.
 Can use less starting material.

Advantages of Artemisone
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Malaria Economics 
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• Guidelines for the Treatment of Malaria, 3rd ed. World Health Organization (2015)

• Status Report on artemisinin and ACT resistance, WHO (April 2017) 

• WHO List of Essential Medicines

o Artemisinins are the global cornerstone of modern malaria therapy:

 Nobel Prize-winning discovery (2015 Medicine or Physiology).
 On World Health Organization (WHO) list of Essential Medicines.
 All 5 WHO-recommended treatment regimens include an artemisinin as 

a component of combination therapy (ACT).

o 311 million ACT treatment courses were procured globally in 2015.

o Malaria funding totaled $2.9 billion in 2015. 
 USA was the largest contributor.
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Artemisone is a highly differentiated, best-in-class malaria drug:

 The artemisinin drug family is clinically-active and commercially-established.

 Artemisone has superior attributes among the artemisinin class.

 Received orphan drug designation, conferring regulatory benefits in the US.

 Multiple non-dilutive funding and alliance opportunities available.

 Malaria treatments are eligible for a tropical disease Priority Review Voucher. 

Development Objective: Artemisone as the preferred artemisinin 
for treatment of severe and uncomplicated malaria worldwide.

Artemisone Opportunity in Malaria

18



OTCQB: ATMS

Cytomegalovirus (CMV) Overview
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CMV is a source of morbidity and mortality in individuals with 
underdeveloped or compromised immune function, principally;

Transplant CMV
Hematopoietic Cell (HCT)

Solid Organ (SOT) 

Congenital CMV

CMV present in >50% of US adults. 

CMV reactivates due to immuno-
suppressive therapy.

CMV viremia doubles the mortality risk    
from a procedure (end-organ failure).

Current therapies have toxicity and 
resistance concerns. 

~40,000 US births/year have CMV.

Newborns infected by mother in utero.

Creates higher risk of developmental 
disorders (neurological anomalies, 
hearing, vision, seizures, etc.).

No approved therapy: valganciclovir
is off-label and has toxicity concerns.
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Artemisone is a promising new agent for the treatment of CMV viremia:

 Artemisone is highly-potent antiviral.

 Artemisone has a novel mechanism, different from currently approved agents.

 Artemisone demonstrates activity against a wide range of lab and clinical strains.

 Artemisone is highly effective against ganciclovir-resistant strains.

Development Objective: Demonstrate Artemisone as a safe and
effective agent for the treatment of CMV viremia worldwide.

Artemisone to Treat CMV
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Artemisone was inspired by a related compound, 
Artesunate
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• Artesunate inhibits human 

CMV in vitro,

• Artesunate inhibits CMV in an 

animal model, and

• Artesunate reduced viremia 

in patients with drug-

resistant CMV.

But Artesunate is not as potent as Artemisone.
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Artemisone is ~10-Fold More Potent than 

Artesunate

Human CMV Strain Cell-type  IC50 (µM)

Artemisone

AD169a

Low-passage clinical isolates  

TB40Eb

HFFc

HFFc

RPEd

0.9 ± 0.3

1.2 ± 0.5

0.97

Artesunate

AD169

Low-passage clinical isolates  

TB40E

HFF  

HFF  

RPE

10.8 ± 4.2

14.9 ±4.1

10.7

c Human foreskin fibroblasts
d Human retinal pigmentedepithelial

a Classic laboratorystrain
b Endothelial & epithelial tropic strain
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Artemisone also is as Potent as the 

Standard of Care, Ganciclovir…

Human CMV Strain Cell-type  IC50 (µM)

Artemisone

AD169a

Low-passage clinical isolates  

TB40Eb

TB40Eb

HFFc

HFFc

RPEd

MRC5e

0.9 ± 0.3

1.2 ± 0.5

0.97

<0.1

Ganciclovir

AD169

Low-passage clinical isolates  

TB40E

TB40E

HFF  

HFF

RPE

MRC5

1.4 ±0.2

2.1 ±0.2

2.9

1

c Human foreskin fibroblasts
d Human retinal pigmentedepithelial
e Human lung fibroblasts

a Classic laboratorystrain
b Endothelial & epithelial tropic strain
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…But Artemisone is Effective Against

Ganciclovir-Resistant Strains*

hCMV Strain Resistance Artemisone Ganciclovir

TB40 None 0.46 ± 0.24 1.62 ± 0.19

SN3 Ganciclovir 0.40 ± 0.06 16.71 ± 0.08

TL8 Ganciclovir
0.17 ± 0.04 24.22 ± 0.11

* EC50 (µM) quantitative viral DNA measurements
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o A better-tolerated, orally-bioavailable drug to prevent or treat CMV viremia, especially     
ganciclovir-resistant CMV, is needed.

o Why Artemisone? In in vitro CMV models*, Artemisone is: 

1) 10-times more potent than artesunate. 

2) As potent as ganciclovir.

3) Effective against ganciclovir-resistant CMV strains.

4) Acting via a different mechanism of action than ganciclovir or letermovir, 
creating options for combination use rather than substitution.

5) Extensively studied with a large safety database from malaria trials.

6) Covered by a U.S. patent granted April 2017 (EU patent granted Sep 2017).

Artemisone Opportunity in CMV

25 * Hadassah Medical Center. Data on file. 
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CMV Clinical Development Plan
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o First step (underway)
 Complete IND-enabling activity and hold pre-IND meeting with FDA

o Second step (assess PK, safety, and tolerability)
 Single-ascending dose study in healthy volunteers
 Multiple-dose study in healthy volunteers
 Drug-drug interaction study

o Third step (efficacy studies)
 Transplants (hematopoietic cell & solid organ)
 Congenital CMV
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8,500 Allogeneic
11,700 Autologous

HCT CMV Patient Pool 

US EU & ROW

24,900 Allogeneic

33,700 Autologous

22,500 58,600

18,600 Kidney
7,100 Liver
5,200 Other

SOT CMV Patient Pool 

US EU & ROW

60,700 Kidney
17,900 Liver
5,900 Other

30,900 84,500

CMV Commercial Opportunity - Transplants
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US HCT:2014 figures from CIBMTR. US SOT: 2015 figures from Organ Procurement and Transplantation Network 

(OPTN)., EU HCT JR Passweg et al., HSCT in Europe 2014, nature.com/bmt, 2016. ROW HCT: 2013 figures from 

EBMT Activity Office (Bone Marrow Transplantation 2015 (50); 476-482. EU & TOTAL SOT: Newsletter Transplant –

International figures On Donation and Transplantation 2014; EDQM Vol 20, 

194,200 Total 
Target Pop.
(>50K in US)

~$20-40K Per Course 
of Treatment (US)

>$1Bn opportunity
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Congenital CMV Patient Pool 

US EU & ROW

30,000 37,000

CMV Commercial Opportunity - Congenital
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US HCT:2014 figures from CIBMTR. US SOT: 2015 figures from Organ Procurement and Transplantation Network(OPTN).
EU HCT JR Passweg et al., HSCT in Europe 2014, nature.com/bmt, 2016. ROW HCT: 2013 figures from EBMT Activity Office 
(Bone Marrow Transplantation 2015 (50); 476-482. EU & TOTAL SOT: Newsletter Transplant – International figures On 
Donation and Transplantation 2014; EDQM Vol 20, 

18,000 Pediatric Patient 
Population

8,000 Serious disability
400 Deaths

10,000 Serious disability
500 Deaths

“Orphan” Pricing
Cochlear implant = 

$100,000
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Congenital CMV Awareness
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o Despite enormous public health burden and rising awareness, there are no approved 
prenatal treatments for congenital CMV.

o Important to collaborate with foundations and patient/advocacy organizations to 
increase awareness and align objectives.
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o Artemisone has potential across a wide range of human diseases.

o Near-term opportunities:

 Malaria
 Transplant CMV (hematopoietic cell & solid organ)
 Congenital CMV (neonates)

o Longer-term opportunities:

 Additional viruses
 Additional parasites
 Oncology

Artemisone Development Strategy
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Malaria:
 Conduct additional drug-resistance studies.
 Conduct human challenge studies.
 Meet with FDA to discuss clinical study plan.
 Obtain regulatory designations (ODD, Priority Review Voucher, etc.)
 Perform additional, supportive clinical and non-clinical studies.
 Secure partnerships or non-dilutive financial support.

CMV:
 Complete IND-enabling dose-bridging toxicology.
 Publish and present activity and mechanistic studies.
 Publish and present combination studies.
 Hold pre-IND meeting and submit IND.
 Conduct single dose, multiple dose, and drug interaction studies.
 Conduct Phase 2 POC study in transplant patients.

Important Milestones
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o Potentially transformative treatment option:
 Best-in-class in a proven indication (malaria).
 First-in-class in a novel indication (CMV).

o Focusing development on improved resistance, potency, and safety.

o Strong clinical and commercial appeal.

o Opportunities to expand into additional diseases.

Artemisone Highlights
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o A newly-launched anti-infective company:
 Built upon research by Bayer, HKUST, and Hadassah Medical Ctr. 
 Experienced international team

o Focused on providing superior treatment options for global, life-threatening 
diseases with urgent resistance concerns, including;

 Malaria
 Cytomegalovirus (CMV)

Artemis Overview
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