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All statements contained herein other than statements of historical fact, including 
statements regarding our future results of operations and financial position, our 
business strategy and plans, and our objectives for future operations, are forward-
looking statements. The words "believe", "may", "will", "estimate", "continue", 
"anticipate", "intend", "could", "expect" and similar expressions are intended to identify 
forward looking statements. We have based these forward-looking statements largely 
on our current expectations and projections about future events and trends that we 
believe may affect our financial condition, results of operations, business strategy, 
short-term and long-term business operations and objectives, and financial needs. 
Other statements may contain expressions of past results, studies or data owned or 
licensed by WPD Pharmaceuticals, Inc. (the "Company").

Such results, studies or data may not be duplicable in the future. Certain expressions 
of results, studies or past discoveries may also be anecdotal and non-reproducible in 
future studies designed specifically to test the robustness, strength or veracity of such 
results, studies or data. No representation herein is designed to convey any claim 
regarding the safety or efficacy of any compound owned or licensed by the Company. 
Moreover, we operate in a very competitive and rapidly changing environment. New 
risks emerge from time to time. It is not possible for our management to predict all 
risks, nor can we assess the impact of all factors on our business or the extent to which 
any factor, or combination of factors, may cause actual results to differ materially from 
those contained in any forward-looking statements we may make. In light of these 
risks, uncertainties and assumptions, the future events and trends may not occur and 
actual results could differ materially and adversely from those anticipated or implied 
in the forward-looking statements.
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Overview
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The solution's breakthrough is based on GBM-targeted therapy against IL-13RA2 and EphA2 -
brain tumor-specific receptors conjugated with bacterial cytotoxins. It is well known that
interleukin-13 receptor alpha 2 (IL-13RA2) is a glioblastoma receptor that is abundantly
overexpressed in GBMs but absent in normal brain tissue. It is estimated that IL-13RA2
overexpression is reported in >50% of GBM cases. Similarly, EphA2 is a cancer-specific receptor
recognized by ephrin A1 cytokine. Its overexpression is also a hallmark of GBM cells. Thus, EphA2
receptors are proposed targets (Wykosky et al., 2005, 2007, Ferluga et al., 2016). Its overexpression
is confirmed in the majority of GBM specimens. It is assumed that over 90% of GBM
overexpressed at least one of the receptors (Wykosky et al., 2008). Other tumors also express IL-
13A2 and EphA2 receptors.



Epidemiology – glioblastoma

15 months - average patient survival rate after glioblastoma diagnosis if cancer is 
treated
3-4 months – average patient survival rate after diagnosis - no treatment

Almost 100% of cases, recurrence of the disease occurs after about 10 months after
treatment. The patient lives an average of 9 months after a recurrence. 

Glioblastoma is the most aggressive malignant primary brain tumor. 
Incidence rate - 3.19 per 100,000 persons in the United States

Source: Global Cancer Statistics 2020, Biomedicines - Looking for the Holy Grail—Drug Candidates for Glioblastoma 
Multiforme Chemotherapy, Delgado-Lopez, P.D.; Corrales-Garcia, E.M. Survival in glioblastoma: A review on the 
impact of treatment modalities. Clin. Transl. Oncol. 2016
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Glioblastoma market
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Almost 100% GBM will recur locally within 2 years after surgical and radiation therapy (60 Gy/30 
fractions) with concomitant and adjuvant temozolomide

Source: https://finance.yahoo.com/news/global-4-2-billion-glioblastoma-140000286.html?fr=sycsrp_catchall, 
https://www.grandviewresearch.com/industry-analysis/glioblastoma-multiforme-treatment-gbm-market

US GBM treatment market
(million USD)
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Current status
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WPD101 is currently in the preclinical stage of development. Its consistent anticancer properties
are demonstrated and validated in dogs with spontaneous GBM resembling GBM in human
patients. The canine model of spontaneous gliomas represents the closest translational model to
human diseases and provides a potentially more clinically relevant assessment of potential
efficacy in human trials regarding biological and technological aspects of treatment (Figure 3).
Canine gliomas and human GBM cells overexpress tumor-associated IL-13RA2 and EphA2
receptors that are not present in normal brain cells. IL-13RA2 and EphA2 are conjointly present in
>90% of patients and dogs with GBM. The preliminary preclinical study in mice led to the safe
dose determination on the 50 ug/ml (repeated dose study).



Mechanism of action
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Figure 1. A schematic of the IL-13
receptor system. Normal and tumor cells
express IL-4RA/IL-13RA1. IL-4 first binds to
IL-4RA, then to the IL-13RA1 in normal
cells. On the other hand, IL-13RA2 is
expressed by tumor cells. IL-4 binds to IL-
4RA/IL-13RA1 but not IL-13RA2. IL-13
binds more readily to IL-13RA2 compared
to IL-4/IL-13RA1. By introducing
mutations in the IL-13 ligand – IL-13M, the
ligands bind primarily to the IL-13RA2.
Source: https://www.mdpi.com/1422-
0067/19/11/3326.

https://www.mdpi.com/1422-0067/19/11/3326
https://www.mdpi.com/1422-0067/19/11/3326


Development strategy 
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Immunotoxins are fusion proteins comprised of a toxic moiety and a targeting moiety. That allows the concentration of
the fusion protein at the plasma membrane of specific cell types.

WPD101 is a unique drug cocktail composed of two immunotoxins targeting IL-13RA2 (WPD101a) and EphA2 (WPD101b)
receptors simultaneously. This strategy guarantees specific drug administration to the majority of GBM cells.

Furthermore, to increase tissue distribution, minimize possible side effects, and overcome BBB difficulties, Convection-
Enhanced Delivery (CED) of WPD101 directly to the brain tumor will be applied (Debinski and Tatter, 2009).

IL-13RA2 Modified IL-13

Modified ephrin A1 Modified
Pseudomonas exotoxin A

Modified
Diphtheria toxin WPD101a

EphA2

Targets in GBM Targeting ligands Cytotoxic Agents



Mechanism of action
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Figure 2. A schematic of the IL-13-based
immunotoxins action. IL-13 conjugated to bacteria
toxin specifically recognizes and binds to its IL-
13RA2 receptor. Receptor-ligand complex is
internalized and transported within the cell. Further,
bacteria toxin is released and inhibits protein
synthesis, leading to intrinsic cell death induction.

Source: https://doi.org/10.1007/978-3-540-4748-
1_1476



Gene expression pattern
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Figure 3. Comparative transcriptional analysis of
GBM signature gene expression patterns in human,
canine, mouse and rat samples.



Scientific Advice in MHRA
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In July 2020, WPD consulted MHRA in Scientific Advice procedure to discuss quality, non-clinical 
and regulatory aspects of WPD101a for the treatment of glioblastoma multiforme. MHRA 

accepted WPD drug development plan. 



The Phase I clinical trial in dogs with 
spontaneous malignant gliomas

11

In the published study, 17 dogs diagnosed with glioma
and immunohistochemically positive for IL-13RA2
(17/17) or/and EphA2 (11/17) receptors were treated
with escalating doses of IL-13- and ephrinA1-based
cytotoxins. Cytotoxins were delivered through the
Convention Enhanced Delivery (CED) method. CED
allowed consistent intratumoral delivery of the cocktail
with a median coverage of 70% (range 40-94%) of the
tumor. No dose-limiting toxicities were observed. At 42
days of treatment, volumetric tumor reductions were
observed in 15/16 dogs, with a median reduction of
42% (range 5-94%). Objective tumor responses were
observed in 8/16 (50%) dogs, and the median tumor
volume reduction was 79% (range 65-94% of tumor
volume regression).
The authors conclude that the CED of IL-
13RA2/EphA2 targeting cytotoxins at
concentrations ranging from 0.05-1.6 ug/mL
was safe and resulted in clinically relevant
responses in 50% of dogs with gliomas.
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IL-13RA2 expression in tumor tissues
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An elevated level of IL-13RA2
has been reported in various
cancer types. However, only
in glioma its overexpression is
statistically significant.



IL-13RA2 expression in normal tissues
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In normal tissue IL-13RA2 is expressed in testis
(spermatocytes, spermatids) and liver (hepatic stellate cells,
peritubular cells). Thus, the systemic administration of IL-
13RA2-targeting immunotoxins could be limited.



EphA2 expression in normal tissues
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In normal tissue EphA2 is expressed in keratinocytes, urothelial cells, epithelial cells. Thus, the systemic 
administration of IL-13RA2-targeting immunotoxins could be limited.



Contact
mariusz.olejniczak@wpdpharmaceuticals.com

www.wpdpharmaceuticals.com


