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Forward-looking Statements
This presentation document contains certain forward-looking statements and information (collectively, “forward-

looking statements”) within the meaning of applicable securities laws. Forward-looking statements are statements and information
that are not historical facts but instead include financial projections and estimates; statements regarding plans, goals, objectives,
intentions and expectations with respect to Helix’s future business, operations, research and development, including the focus of Helix
on its DOS drug candidate generally and L-DOS47 in particular, the anticipated timelines for the commencement or completion of
certain activities, including enrolment of patients in Helix’s Phase I/II clinical trial for L-DOS47 in Poland, the expansion of the DOS47
platform into other compounds and indications and other information in future periods. Forward-looking statements, which may be
identified by words including, without limitation, “expects”, “plans”, “will”, “intends”, “may”, “pending”, “objective”, “exploring”,
“potential”, “projected”, “possible” and other similar expressions, are intended to provide information about management’s current
plans and expectations regarding future operations.

Although Helix believes that the expectations reflected in such forward-looking statements are reasonable, such
statements involve risks and uncertainties that may cause actual results or events to differ materially from those anticipated and no
assurance can be given that these expectations will be realized, and undue reliance should not be placed on such statements. Risk
factors that could cause actual results or events to differ materially from the forward-looking statements include, without limitation: (i)
the inherent uncertainty involved in scientific research and drug development, including with respect to costs and difficulties in
predicting accurate timelines for the commencement or completion of certain activities; (ii) the risks associated with delay or inability
to complete clinical trials successfully and the long lead-times and high costs associated with obtaining regulatory approval to market
any product which may result from successful completion of such trials; (iii) need to secure additional financing on terms satisfactory to
Helix or at all, including that the additional funding required in order to complete the proposed U.S. Phase I clinical trial will be obtained
on terms satisfactory to Helix or at all; (iv) clinical trials that yield negative results, or results that do not justify future clinical
development, including that Helix’s ongoing Polish Phase I/II clinical trial for L-DOS47 and/or that Helix’s proposed U.S. Phase I clinical
trial will yield negative results; (v) Helix’s clinical development plan for the proposed US Phase I clinical trial does not proceed in the
manner or on the timelines anticipated by Helix or at all; and (vi) those risks and uncertainties affecting Helix as more fully described in
Helix’s most recent Annual Information Form, including under the headings “Forward-Looking Statements” and “Risk Factors”, filed
under Helix’s profile on SEDAR at www.sedar.com (together, the “Helix Risk Factors”). Certain material factors and assumptions are
applied in making the forward-looking statements, including, without limitation, that the Helix Risk Factors will not cause Helix’s actual
results or events to differ materially from the forward-looking statements. Helix.

Forward-looking statements and information are based on the beliefs, assumptions and expectations of Helix’s
management on the date of this presentation, and are presented solely to acquire a better understanding of Helix and may not be
appropriate for other purposes nor should this presentation be redistributed to other parties. Helix does not assume any obligation to
update any forward-looking statement or information should those beliefs, assumptions or expectations, or other circumstances
change, except as required by law. 2
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Company Helix Biopharma Corp. 

Headquarters Richmond Hill, Ontario, Canada

Description Helix is a publicly listed (TSX: HBP) clinical-stage biopharmaceutical 
company focused on cancer drug development through immuno-
oncology.

Products in
Development

DOS47 is a patented platform technology to treat cancer by altering the 
tumor microenvironment.

Helix’s lead clinical drug candidate, L-DOS47, is currently being 
developed for the treatment of lung and pancreatic cancer. 

The company’s second candidate, V-DOS47, is in preclinical development 
for the potential treatment of breast cancer.
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Management and Board

Heman Chao PhD CEO
Biochemist with expertise in 
protein drug development. 
Previous role with Sensium
Technologies Inc.

Frank Michalargias CFO CPA, CA
Public company CFO with broad 
industry experience including 
senior positions with Unilever 
and Huhtamaki Oy

Sławomir Majewski MD, PhD
Vice Rector of the Medical 
University of Warsaw, 
Corresponding Member of the 
Polish Academy of Science

Artur Gabor
Founder Gabor & Gabor
Supervisory Board Chairman –
Sfinks Polska S.A. and Grupa
LEW S.A

Ireneusz Fafara
Over 30 years of experience in 
financial and industrial sector. 
Former General Director of the 
Supervisory Board of ORLEN 
Lietuva
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Scientific and Strategic Advisory Board

Dr. Kazimierz Roszkowski-Sliz is the Director and Head of Clinical of the National
Tuberculosis and Lung Diseases Research Institute in Poland; National Consultant for Lung
Diseases, Ministry of Health; Chairman of Scientific Council of Ministry of Health; and
Chairman of the Scientific Council of the National Center Institute of Oncology Poland. Dr.
Roszkowski-Sliz is an expert in the treatment of lung diseases.

Dr. Robert Gillies holds the Martin Silbiger Endowed Chair and is Chair of the Department
of Cancer Physiology and Vice-Chair (Research) of the Department of Radiology, H. Lee
Moffitt Cancer Center and Research Institute; and Professor Emeritus, Departments of
Radiology and Biomedical Engineering, College of Medicine University of Arizona. He is past
president of the Society for Molecular Imaging and has served on numerous grant review
panels for the NIH and the DoD, consulting on cancer physiology and imaging. Dr. Gillies is
an expert in tumor acidity and has published extensively in this area of research.

Dr. Heman Chao is Helix’s CEO and CSO. He is a biochemist with expertise in drug and
innovative technologies development. Previously, he was President of Sensium
Technologies Inc., a Company subsidiary, between November 2004 and April 2008, when it
was amalgamated into the Company. Dr. Chao was previously Vice President of Technology
and later Vice President of Research for the Company, between June 2002 to 2004.
Between 1999 and June 2002, he was Manager of Sensium Technologies Inc.

Dr. Kazimierz Roszkowski-Sliz

Dr. Robert Gillies

Dr. Heman Chao
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Product Development Pipeline

Helix has separate cell therapy program in co-development with Helix Immuno-oncology and ProMab Biotechnologies (USA).
These programs are in preclinical development with potential of clinical start in late 2019 or early 2020
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1: Phase II stage 1 completed, not advancing as monotherapy.
2: Approved directly for Phase II without the need to conduct Phase I.
3. Considering filing for IND 2020
4. First patient enrolled December 2019



Cancer Cases

7



Survival Statistics
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Survival: For pancreatic cancer of all stages 
combined, the 5-year relative survival rate 
is 9%. Even for the small percentage of 
people diagnosed with local disease (10%), 
the 5-year survival is only 34%. About half 
(52%) of patients are diagnosed at a distant 
stage, for which 5-year survival is 3%.

Survival: The 5-year relative survival rate 
for lung cancer is 19% (16% for men and 
22% for women) and is higher for non-
small cell (23%) than small cell tumors 
(6%). Only 16% of lung cancers are 
diagnosed at a localized stage, for which 
the 5-year survival rate is 56%.



Introduction
Literature and Science Background
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Acidosis and Tumor Progression

Nature Communications 6: 8752 (2015)

• Hypoxia, poor vasculature and increased 
flux of carbons through fermentative 
glycolysis leads to extracellular acidosis 
in solid tumors (Pasteur effect)

• Cancer cells can maintain the glycolytic 
phenotype even in the presence of 
oxygen (Warburg effect) causing further 
and constant acidification of the tumor 
microenvironment

• Adaptation and development of 
resistance  to acidosis is one of the key 
issues in cancer development and 
evolution that leads to a more aggressive 
phenotype

pH of the tumor microenvironment decreases as cancer progresses
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Acidosis Affects Immune and Tumor cells

Cancer Immunol Immunother (2018) 67: 1331. 

Tumor acidity affects Immune cell directly
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• Oral bicarbonate buffer therapy alone is ineffective in this model
• However, bicarbonate buffer enhances the efficacy of anti-CTLA4 and anti-PD1 immunotherapies

B16 (melanoma) B16 (melanoma)

Cancer Res 76: 1381 (2016)

pH Modification Improves Immunotherapy

Hypothesis: L-DOS47 treatment will increase the efficacy of immunotherapy
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DOS47 – A Unique Approach
 DOS47 is a technology that changes the Tumor microenvironment from acidic to 

alkaline using the enzyme ‘urease’
 Alkalinizing the Tumor has the potential to

 To exert direct cytotoxic effect on Tumors
 to increase the action of certain chemo-therapies
 to correct an impaired immune microenvironment

 DOS47 Technology is first-in-class
 Only therapeutic in advance development that is based on a unique 

mechanism of action
 DOS47 is a platform technology with broad applications

 DOS47 can be applied to most solid tumors using well characterized antibody-
antigen system or other targeting systems

 DOS47 therapeutics can be combined with chemotherapy, biologics and other 
novel therapeutic treatment
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L-DOS47
Helix First Clinical Drug Candidate
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CEACAM6
• Glycosylated 90 kDa (286 aa) GPI-linked membrane protein
• Intercellular adhesion molecule forming homotypic and heterotypic bonds with CEACAM-1, -5 and -8
• Tumor antigen highly expressed on lung, colon, pancreatic and other cancer cells

Anti-CEACAM6 antibody: AFAIKL2
• Proprietary camelid single chain antibody
• As urease is a large protein, the small size of the camelid antibody (15 kDa) is beneficial – multiple antibodies 

conjugated to urease do not considerably increase total protein size 

L-DOS47: Anti-CEACAM6-Urease

Conjugation of urease to a tumor-specific antibody allows targeted urease delivery by iv injection 
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Tumor Targeting with L-DOS47

• Imaging of an A549 (lung) 
tumor bearing nude mouse 72 
hrs after injection with Cy5.5-
labelled L-DOS47

• Fluorescence of an 
extracted tumor

• In vivo fluorescence of tumors at 
various times after injection of Cy5.5-L-
DOS47

• Peak localization occurs 48 hrs after 
injection

L-DOS47 localizes to CEACAM6-bearing tumors upon iv injection
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L-DOS47 Changes Tumor pH

CEST MRI of iopamidol for pH imaging [1] of a Panc02 clone 38 SC tumor. (a) T2 weighted image, (b) CEST MRI 
before L-DOS47 injection, (c) ~30 minutes after 90 µg/ kg L-DOS47 injection. The difference in mean pHs is 0.38 
units. L-DOS47 was administered iv. Iopamidol was administered SC, next to the tumor.

pH determination of a BxPC3 SC pancreatic tumor by 31P magnetic resonance spectroscopy of (3-APP) [2] with an 8 mm
Doty surface coil. Mice were injected with 90 μg/kg L-DOS47/ 200 μl saline iv and pHs were checked before and 24 h 
after treatment by injecting 350 μl of 3-APP ip prior to imaging. 24 hours after injection of L-DOS47, the pH of the 
tumor had increased by 0.55 units. 17



Effect of pH on Tumor PD-L1 Expression

• MDA-MB-231 (breast) treated with 12 mM lactic 
acid or 12 mM HCl significantly increases PD-L1 
expression on IFNγ-stimulated cells (measured 
by flow cytometry)

• 12 mM sodium lactate has no effect

• Continuous pH measurements using the PreSens
SensorDish® and SensorDish® Reader

• Treatment with lactic acid or HCl decreases the 
pH of the media in a dose dependent manner

• Sodium lactate has a minimal effect

Tumor PD-L1 expression increases at acidic pH
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IFNγ (ng/mL)
Lactic acid (mM)

HCl (mM)

1 1 1
- 12 -
- - 12

Sodium lactate (mM)

1
-
-

- - - 12

untreated



Effect of L-DOS47 on Acidified Tumor PD-L1 Expression

• MDA-MB-231 (breast) treated with L-DOS47 + urea significantly decreases PD-L1 
expression on cells treated with IFNγ and 12 mM lactic acid

L-DOS47 + urea treatment raises media pH and reduces tumor PD-L1 expression to levels on untreated cells

19



Effect of pH on CD8+ T Cells

• CD8+ T cells were purified from donor PBMC by 
negative selection

• Treatment of activated CD8+ T cells with lactic acid 
or HCl, but not sodium lactate, increases PD-1 
expression (measured by flow cytometry)

• Treatment with lactic acid or HCl lowers the pH of 
the culture media. Sodium lactate has minimal 
effect.

• Treatment with HCl reduces IL-2 production and 
treatment with sodium lactate increases IL-2 
production. Treatment with lactic acid has no effect.

• Both lactic acid and HCl treatments impair IFNγ
production. Sodium lactate has no effect.

Acidity increases PD-1 expression and impairs IL-2 and IFNγ production
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L-DOS47 + urea treatment increases activity of acidified CD8+ T cells

Effect of L-DOS47 on Acidified CD8+ T Cells

• Treatment with L-DOS47 + urea, but not L-DOS47 
alone, reduces PD-1 expression on lactic acid-
treated activated cells

• L-DOS47 + urea treatment increases the pH of the 
culture media

• Treatment with L-DOS47 + urea, but not L-DOS47 
alone, increases IL-2 production by lactic acid-
treated activated cells

• Treatment with L-DOS47 ± urea increases IFNγ
production by lactic acid-treated activated cells. L-
DOS47 + 4 mM urea restores IFNγ production to 
levels generated by activated cells without lactic 
acid treatment.
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DOS47 is a novel therapy that neutralizes the acidic tumor microenvironment and restores anti-tumor immune responses

Preclinical Summary

 The acidic tumor microenvironment impairs anti-tumor immune 
responses

 Activity in vitro:
 Reduces PD-L1 levels on acidified MDA-MB-231 breast cancer cells
 Reduces PD-1 levels on acidified human CD8+ T cells
 Increases cytokine production by acidified human CD8+ T cells (IL-2, 

IFNγ)
 Increases efficacy of certain chemos

 Activity in vivo:
 L-DOS47 (anti-CEACAM6) treatment is active as a single agent
 L-DOS47 treatment can be combined with chemo and checkpoint
 pH changes can be observed with certain imaging techniques
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Clinical Studies
Completed, Active and Planned
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Clinical Strategy
Goals Studies Status

Safety and tolerability as a 
monotherapy

LDOS002 Monotherapy is Lung cancer 
Phase I and II stage 1 complete

Done

Combo therapy with 
chemotherapy

LDOS001 Combination with Pem/Carbo 
Phase I

LDOS003 Combination with Vin/Cis in 
advanced non-small cell lung cancer phase 
II enrollment has begun

US study enrollment 
closed

Phase II study dose 
escalation phase at 
last cohort

Broaden utility and 
indications

LDOS006 Combination with doxorubicin in 
advanced pancreatic cancer first patient 
enrolled

Ongoing

Applying DOS47 to 
immunotherapy

Combination with Pem/Carbo and / or 
immunotherapy in lung cancer being 
planned

Planning
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LDOS002 - Completed
A Phase I/II Open-Label, Non-Randomized Dose Escalation Study of Immunoconjugate L-
DOS47 as a Monotherapy in Non-Squamous Non-Small Cell Lung Cancer Patients
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LDOS002

• Target
• inoperable, locally advanced, recurrent or metastatic non-

squamous non-small cell lung cancer (NSCLC)
• Phase I primary Objective

• To define the MTD of multiple doses of L-DOS47 administered i.v.
to patients with non-squamous non-small cell lung cancer when 
given as a monotherapy. MTD is defined as the highest dose level in 
which ≤ 2 dose limiting toxicities are observed in patients in a 
dosing cohort ≤ 3 weeks after commencing L-DOS47 treatment.

• Phase II other objectives
• To make a preliminary assessment of the efficacy of L-DOS47 in 

patients with non-squamous non-small cell lung cancer
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Waterfall Plot: Target Lesion Response (Cohorts 9 to 16)
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LDOS002 Progression Free Survival (Phase I)
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L-DOS47 Monotherapy (Cohorts 13 to 16) LDOS002
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Median PFS = 16.8 weeks

Phase 1 monotherapy: Kaplan Meier plot of patients in the response evaluable population that were progression free during 
the LDOS47 treatment period by dosing group. PFS was computed as the elapsed time between study Day 1 and the first date 
of progression as determined by the Investigator or death (any cause).  (World Conference on Lung Cancer 2016)
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Phase I Treatment Emergent AEs (>5%)
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• 44 or 80% patients in the safety population 
had at least one treatment emergent adverse 
events (LDOS002)

• Most common events (27%) was dyspnea 
consistent with what is expected for the 
disease under study, others includes GI 
disorders like vomiting and nausea

• Some patients experience low grade infusional
reactions chills, dyspnea and infusion site pain 
and pruritus

• Unexpected AEs and deemed related to L-
DOS47 include bone pain and anemia

• Low grades AEs with an incidence of less than 
5% include atrioventricular block, 
atrioventricular block first degree and 
dermatitis exfoliative

• One dose limiting toxicity reported as bone 
pain

World Conference on Lung Cancer 2016



LDOS002 Phase I & II Summary
Phase I
• L-DOS47 as a monotherapy is safe and well tolerated up to a dose of 13.55 µg/kg 
• A dose response trend was observed when comparing the percentage of patients who were 

progression free at 16 weeks across dose ranges in Phase I
• While there were no confirmed partial responses, some tumor regression were observed in 

this late stage or heavily dosed patient population
• Fewer patients with radiological progression following Cohort 8 (1.38 µg/kg)
• Phase I data indicated a clinical benefit was observed in non-squamous NSCLC patients

Phase II
• The Phase II component of LDOS002 utilized Simon’s optimal two-stage study design with an 

intensified schedule
• A total of 21 patients were exposed to doses of L-DOS47 in Stage 1
• Despite an intensified L-DOS47 monotherapy dosing regimen, evaluation of initial results did 

not yield the necessary partial or complete response to complete Stage 2
• The company decided not to complete the phase II monotherapy and focus on the 

development of L-DOS47 as a combination with other therapies for cancer treatment
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LDOS001
A Phase I, Open Label, Dose Escalation Study of Immunoconjugate L-DOS47 in
Combination With Pemetrexed/Carboplatin in Patients With Stage IV Non-Squamous
Non-Small Cell Lung Cancer Patients
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LDOS001 Phase I Trial Design

 Started 2012, and led by Afshin Dowlati, MD and Sarina Piha-Paul, 
MD, LDOS001 is a Phase I, open-label, dose escalation study of 
L-DOS47 in combination with standard doublet therapy of 
pemetrexed/carboplatin (P/C - chemotherapy) in a first-line treatment 
of NSCLC.

 Patient selection defined as: Stage IV, metastatic, chemo-naïve and 
recurrent patients.

 For Phase I, patients are to be dosed in four cycles of combination 
treatment (L-DOS47 + P/C).

 Patients who have not progressed following the four cycles of 
combination treatment and who have not experienced unacceptable 
toxicity can have the option to continue to receive weekly L-DOS47.

 Based on LDOS002 monotherapy safety data, FDA accepted an 
accelerated dose design of “1+2” up to 6 µg/kg followed by a standard 
“3+3” design for the final two dosing cohorts, 9 and 12 µg/kg, 
respectively.

 LDOS001 comprises seven dose cohorts (below).

LDOS001 Phase I Trial Results Summary

 Fourteen patients were enrolled; three patients have been dosed at 
0.59 µg/kg (cohort 1), six patients at 0.78 µg/kg (cohort 2) , one 
patient at 1.5 µg/kg (cohort 3), one patient at 3.0 µg/kg (cohort 4), one 
patient at 6.0 µg/kg (cohort 5) and two patients at 9.0 µg/kg (cohort 6)

 In cohort one (0.59 µg/kg): one patient with partial response (36% 
tumor regression) and 5.9 months PFS with L-DOS47 alone in the 
maintenance phase.

 In cohort two (0.78 µg/kg):

 One patient with stable disease and 13.3 months PFS with 
L-DOS47 alone in the maintenance phase; and

 Three other patients with partial response (40%, 44% and 91%) 
and up to 12.4 months PFS with L-DOS47 alone in the 
maintenance phase.

 In cohort 4 (3.0 µg/kg): one patient with partial response (69% tumor 
regression) 

 Summary: 5 confirmed PRs out of 12 patients evaluable,  and 4 SDs, 
including one patient with  13.3 months PFS

LDOS001 Phase I Cohorts 1 2 3 4 5 6

Dosage (µg/kg) 0.59 0.78 1.5 3.0 6.0 9.0

Cohort size 3 3 1 1 1 3

Patients Dosed 3 6 1 1 1 2

LDOS001 Pemetrexed and Carboplatin
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LDOS003 –Active
A Phase II, Open-Label, Randomized Study of Immunoconjugate L-DOS47 in Combination 
with Vinorelbine/Cisplatin Versus Vinorelbine/Cisplatin Alone in Patients with Non-
Squamous Non-Small Cell Lung Cancer Patients
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 LDOS003’s Phase II Trial is a Phase IIb, open-label, randomized study in 
patients with metastatic lung adenocarcinoma

 LDOS0003 is a direct entry into a Phase II study

 In part one of the study (dose escalation), patients will receive eight (8) 
doses of L-DOS47 over four (4) cycles

 On day one and day eight of each cycle, L-DOS47 will be administered 24 
hours before vinorelbine/cisplatin

 Once the maximum tolerated dose of L-DOS47 as an adjunct to 
vinorelbine/cisplatin is determined, patients in part two of the study 
(randomized treatment) will be randomly assigned to receive L-DOS47 in 
combination with vinorelbine/cisplatin or vinorelbine/cisplatin alone

 Competent Authority and Ethics Committee approvals are have been 
recently granted in Ukraine and Poland

 Enrollment opened

LDOS003 VIN/CIS
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 LDOS006
 Phase I/II open labelled study in patients with histologically proven 

metastatic pancreatic cancer who have progressed on at least 2 prior 
regimens

 <20 patients are expected for this study 
 IND approved August 2019

 Enrollment began in December 2019

LDOS006 Pancreatic Study
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LDOS47 Clinical Studies Summary

Lung cancer studies
 L-DOS47 as a monotherapy is safe and well tolerated up to a dose of 

13.55 µg/kg in late stage lung cancer patients (NSCLC)
 L-DOS47 in combination with pemetrexed and carboplatin patient 

enrollment close
 L-DOS47 in combination with vinorelbine and cisplatin phase II study 

has begun
Pancreatic cancer study
 Phase Ib/II IND approved for L-DOS47 in combination with doxorubicin 

in patients with metastatic pancreatic cancer who have progressed on 
at least two prior treatment regimens
 Enrollment began in December 2019
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 Helix develops novel anti-cancer therapies stemming from its proprietary 
technology platforms

 L-DOS47 is an unique tumour microenvironment immuno-conjugate drug 
 L-DOS47 is in clinical development for both lung and pancreatic cancer
 Helix welcomes discussion of partnership and collaboration

Executive Summary
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