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Moleculin is a clinical stage pharmaceutical company 
focused on the treatment of highly resistant cancers.
These resistant cancers range from deadly glioblastoma brain tumors to 
acute myeloid leukemia, pancreatic cancer, among others. 

Our diverse pipeline of technologies was built around the recognition that treatment resistant tumors 
tend to have a common set of traits, including specific multidrug resistant mechanisms, an evasion of 
the natural immune system, a marked upregulation of certain key oncogenic transcription factors and 
an increased dependence on glycolysis for energy production. Each of these elements is addressed 
by the unique and innovative mechanisms introduced by one or more of our three core technologies.

We believe this approach not only provides the opportunity to help the many patients in need of new, 
more effective therapies, but also to work in combination with numerous existing drugs that often 
inevitably fail as tumors present immediate or acquired resistance.  By focusing on targeting such 
significant unmet needs in highly resistant cancers, we believe we not only provide new hope to cancer 
patients, but also present our shareholders with an important strategic advantage.  Showing even 
modest improvements in highly resistant cancers can lead to accelerated approval pathways, reducing 
the time and capital required to ultimately realize success.



On the strength of our successful clinical preparation 
in 2018, we enter 2019 with a great deal of momentum 
with our clinical trials. 2018 was very exciting as we 
gained regulatory consent to commence our initial 
trials for our lead drug candidate Annamycin and our 
STAT3 inhibiting Immune/Transcription Modulator, 
WP1066. We believe that 2019 will be the “year of data,” 
as we report the initial cohort data on some of those 
clinical trials. 

Our Annamycin trials for the treatment of acute myeloid 
leukemia are proceeding very well as we conclude the 
first cohort in the U.S. In our U.S. study, four patients 
have completed treatment at what we consider to be a 
low initial dose – 100 mg/m2 – in the first cohort with 
no significant adverse events related to Annamycin, 
and the study will now proceed to the next higher dose 
of 120 mg/m2 in the second cohort. In our Annamycin 
trial in Poland, the first patient treated in that trial 
received a single course of Annamycin and his bone 
marrow blasts reduced from 60% to 11%. Our principal 
investigator considered this response sufficient for the 
patient to proceed to consolidation therapy, with the 
goal of receiving a potentially curative bone marrow 
transplant. 

This outcome is the first step in achieving one of our 
primary objectives at Moleculin – developing therapies 
that can extend and improve the lives of those afflicted 
with rare and difficult cancers, and that have exhausted 
virtually all current therapies. 

The recent initiation of our WP1220 skin cancer clinical 
trial in Poland achieves an important milestone – 
Moleculin now has three unique drug candidates in 
four ongoing clinical trials. Given those ongoing clinical 
trials we believe 2019 will be a “year of data” for us – 
concretely establishing our transition to a clinical stage 
company developing oncology drug candidates that 
could be “game-changers” in treating rare and difficult 
cancers. All the years of painstaking research and 
visionary drive are beginning to produce tangible data. 
This is a testament to the dedication and focus of the 
entire Moleculin team to boldly advance our vision for 
“multiple shots on goal” in the treatment of certain rare 
and highly resistant cancers.

With our three core technologies and six oncology drug 
candidates, we are increasingly better positioned to 
develop treatments for highly resistant cancers in the 
coming years. We are pleased that the FDA recently 
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granted Orphan Drug Designation for our drug candidate 
WP1066 for the treatment of glioblastoma, one of the 
most aggressive forms of brain tumors. This adds 
to the Orphan Drug Designation we already have for 
Annamycin. The FDA grants Orphan Drug Designation 
to drugs and biologics that are intended for the 
treatment of rare diseases. In addition to glioblastoma, 
WP1066 could be effective in the treatment of a range 
of highly resistant tumors including acute myeloid 
leukemia (“AML”) and pancreatic cancer.  

We have seen strong anti-tumor activity with WP1066, 
our flagship STAT3 Immune/Transcription Modulator 
(an inhibitor of the activated form of STAT3, among 
other important properties) in a wide range of animal 
models. We are extremely excited with the results of 
our preclinical research, as the data is showing positive 
results of combining our drug candidate WP1066 with 
checkpoint inhibitors, suggesting that WP1066 may 
have the ability to improve the outcome of immune 
checkpoint therapy in tumors that have been resistant 
to these therapies. We believe this represents an 
important new approach to treating many types of rare 
and highly resistant cancers. 

These important research developments along with the 
regulatory approvals are a complement to our vision of 
developing numerous drugs that support our “multiple 
shots on goal” strategy.

On a macro level, we are encouraged by animal models 
showing the significant accumulation of WP1122 in 
the brain and the pancreas to potentially starve brain 
and pancreatic tumors; and the water solubility of our 
STAT3 Immune/Transcription Modulator, WP1732, 
greatly enhancing the potential for IV delivery of this 
unique class of compounds. We believe there is a 
significant opportunity for the synergistic combination 
of our drug candidates to develop additional treatments 
for the cancers we are targeting. We are excited with 
the opportunities ahead.

We finished the year with cash of approximately $7.1 
million, no long-term debt, and access to capital in our 
$20 million equity line. The equity line provides us with 
the flexibility of accessing additional working capital 
to help fund our ongoing research programs. With four 
drug candidates in clinical trials, we will continue to 
carefully focus on being capital efficient through this 
important developmental process. With that in mind, 

we recently completed a public offering generating 
proceeds of approximately $5.25 million. In addition 
to our current cash on hand, we believe this will permit 
us to continue development of our clinical programs 
without interruption. 

I would like to call your attention to the new Moleculin 
website that has gone live in recent weeks. It provides 
a very comprehensive overview of our technologies, the 
potential they represent in attacking rare and difficult 
cancers and an up-to-date overview of news and all 
corporate developments. We hope you find the new 
website to be a useful resource in helping you stay 
current on our development efforts.

2018 was a great year. We initiated important clinical 
trials that will set the stage for our future success. As 
we move into the new year, we are excited with the 
progress achieved in the very early months of 2019. 
Our first Annamycin cohort in the U.S. is complete and 
we are progressing to the second cohort with a higher 
dosage level that corresponds with the dosage level in 
our Polish trial that appears to have shown some level 
of activity. In our Annamycin clinical trial in Poland, the 
first patient responded well enough to be eligible for a 
potential lifesaving bone marrow transplant. This is why 
we do what we do; develop drugs, and combinations 
of those drugs, that can provide hope for a longer and 
better quality of life to those that have exhausted all 
current therapies. We are also very optimistic with the 
progress being achieved in the physician-sponsored 
IND for the Phase I trial of our WP1066 drug candidate 
for brain tumors as it has moved into its third cohort. The 
progress in this trial has also now led to an agreement 
with Emory University to begin a pediatric brain tumor 
trial expected to begin this year.

We could not do this without the support of our loyal 
shareholders. We appreciate your confidence in 
Moleculin, and we are dedicated to developing the 
“multiple shots on goal” that we believe will enhance 
the value of your investment in this Company for many 
years to come. 

Best regards,

Walter Klemp, Chairman and CEO

“This is why we do what we do; develop drugs, and combinations  
of those drugs, that can provide hope for a longer and better  
quality of life to those that have exhausted all current therapies.” 



Key Developments
 z The announcement of the enrollment of the first two patients in our WP1220 clinical trial in Europe for the 

topical treatment of cutaneous T-cell lymphoma (“CTCL”). This marks the Company’s fourth clinical trial 
with enrolled patients. In this case, we are targeting CTCL with a topical p-STAT3 inhibitor in light of the 
significant role that STAT3 appears to play in CTCL skin lesions. Our intent is to take an early read on the 
first five patients in this trial to assess whether we think topical delivery is viable. We expect preliminary 
data to be available during 2019.

 z We announced that Dr. Martin Tallman, Chief of Leukemia for Memorial Sloan Kettering Cancer Center has 
joined the Company’s Science Advisory Board. Dr. Tallman is a board-certified hematologist and oncologist 
with clinical expertise in treating patients with acute myeloid leukemia and acute lymphoblastic leukemia. 
We are honored to have a leukemia expert the caliber of Dr. Tallman joining our Science Advisory Board.

 z We announced that the first patients, in Poland, have been treated in the Company’s second clinical trial 
to study Annamycin for the treatment of relapsed and refractory adults with acute myeloid leukemia. 
We indicated that the initial treatment of the first patient with a single course of Annamycin appeared to 
reduce the patient’s bone marrow blasts from 60% to 11%, a reduction the Principal Investigator believes 
is sufficient to warrant progressing this patient to a consolidation phase (additional dose of Annamycin) in 
preparation for a potentially curative bone marrow transplant. This European trial features a higher starting 
dosage as compared to the U.S. trial and may provide us a clearer view of the potential of Annamycin.  

 z With the traction achieved in our clinical trials we submitted a request for Fast Track Designation with the 
FDA for Annamycin. A drug that receives Fast Track designation is eligible for certain FDA facilitations 
that could ultimately lead to Accelerated Approval and Priority Review. Given our progress, we believe it is 
appropriate to request Fast Track designation for Annamycin.

 z We announced the FDA granted Orphan Drug Designation for our drug candidate WP1066 for the treatment 
of glioblastoma, the most aggressive form of brain tumor. 

 z We announced Dr. James L. Abbruzzese, Chief of Oncology at Duke University has joined Moleculin’s 
Science Advisory Board. Dr. Abbruzzese is recognized as one of the world’s leading experts in the clinical 
study and treatment of pancreatic cancer. The addition of his expertise will be invaluable to our efforts 
on developing a potential treatment for pancreatic cancer. We are honored to have Dr. Abbruzzese, a 
distinguished medical oncologist, join our Science Advisory Board.

Subsequent to the end of 2018 we have had a number of developments take place, including:



Anticipated Milestones
NEXT GENERATION ANTHRACYCLINE - ANNAMYCIN POTENTIAL TIMEFRAME

Initial IRB (Institutional Review Board) approvals and site initiations of various 
clinical sites participating in our Phase I/II clinical trial of Annamycin

Accomplished and 
ongoing

Complete cohort of 150 mg/m2 - prior trial recommended Phase II dose (RP2D) 2019

Start treating patients in Annamycin Phase I/II clinical trial in Poland Accomplished and 
ongoing

Announcement of initial clinical data for Annamycin trial Accomplished and 
ongoing

Poland clinical trial (MB-105) begins Phase II 2020

Approach FDA on U.S. trial (MB-104) regarding dose expansion using Poland trial 
data 2020

IMMUNE/TRANSCRIPTION MODULATOR - WP1066 PORTFOLIO POTENTIAL TIMEFRAME

Announced FDA grants Orphan Drug Designation to WP1066 for treatment of 
glioblastoma Accomplished

Announcement of preliminary clinical data from WP1066 clinician sponsored 
trial 2019

Phase I surgical cohort begins in MD Anderson clinical trial of WP1066 for brain 
tumors Second Half of 2019

Transfer MD Anderson-sponsored WP1066 IND to Moleculin Second Half of 2019

Emory physician led pediatric medulloblastoma trial begins Second Half of 2019

Announcement of further benefits of our sponsored research agreement with MD 
Anderson

Accomplished and 
ongoing into 2019

Announced approval of Clinical Trial Authorization for WP1220 for the treatment of 
cutaneous T-cell lymphoma (CTCL) in Poland Accomplished

Assess preliminary patient data in WP1220 clinical trial Q4-2019

IND for WP1732 submitted 2019

Dose first patient in Phase I trial for WP1732 2020

Announce further preclinical research results on WP1066 portfolio 2019

METABOLISM/GLYCOSYLATION INHIBITORS - WP1122 PORTFOLIO POTENTIAL TIMEFRAME

Begin preclinical work on WP1122 Accomplished

File IND for WP1122 2020

GENERAL CLINICAL POTENTIAL TIMEFRAME

Announce a fourth approved clinical trial Accomplished

Announce a fifth approved clinical trial 2019



We are developing breakthrough 
discoveries into therapies for 

cancers that are unresponsive 
to currently available 

treatments. 



Three Core Technologies

Chemotherapy continues to be a cornerstone of cancer 
therapy. Annamycin is an anthracycline designed to 
be an improved chemotherapeutic agent that may be 
safer and more effective. Anthracyclines are a class 
of chemotherapy drugs considered to be among the 
most effective available, and with a broader spectrum 
of anticancer activity than most other classes of 
chemotherapeutic agents. 

Acute leukemia (including both AML and ALL) is among 
a number of cancer types that usually are treated 
with anthracyclines. In the case of acute leukemia, 
anthracyclines are typically used in “induction therapy,” 
where the goal is to induce sufficient remission of 
patients’ tumor cells to allow for a curative bone marrow 
transplant.

Two key factors limit the safety and effectiveness 
of currently approved anthracyclines:  cardiotoxicity 
(potential to damage the heart) and multidrug resistance.  
Annamycin shows promise to possibly overcome these 
two factors; if preliminary data are borne out, Annamycin 
may ultimately provide clinically meaningful benefits 
over currently approved anthracyclines in treating certain 
cancers.  Preliminary data from very early-stage clinical 
trials suggest acute leukemia as a potentially opportune 
indication in which to further study Annamycin.

In the animal model recommended by the FDA as an 
indicator of human cardiotoxicity, the non-liposomal (free) 
form of Annamycin has been shown to be significantly 

less likely than doxorubicin to create heart lesions in 
mice, and the liposomal formulation (L-Annamycin) 
has been shown in these same models to have reduced 
cardiotoxicity to the point where it is unlikely to cause 
harm to human patients. This would be especially 
valuable in the case of pediatric acute leukemia (both 
AML and ALL) because of the potential impact of 
cardiotoxicity on long-term survival. In our current Phase 
I/II trial for Annamycin, we are collecting data to further 
validate the design intent of Annamycin to have little 
or no cardiotoxicity. Unless otherwise noted, all of our 
references to Annamycin refer to the liposomal form. 

In addition, the effectiveness of currently approved 
anthracyclines is limited by their propensity for 
succumbing to “multidrug resistance.” In many 
instances, the likelihood of cardiotoxicity (and other 
serious side effects) prevents increasing the dosing 
of current therapies in order to overcome multidrug 
resistance. As a result, most patients cannot receive 
current anthracyclines in doses that are adequate 
to produce lasting remission and thereby qualify for 
a bone marrow transplant. A laboratory study has 
suggested that Annamycin may resist being expelled by 
P-glycoprotein pumps and similar multidrug resistance 
transporters, which may mean the drug circumvents 
multidrug resistance. This characteristic has been 
shown in pre-clinical testing to allow for higher drug 
uptake in diseased cells, which we believe could allow 
for more effective induction therapy with less risk to the 
patient.

We believe our WP1066 portfolio (including lead drugs 
WP1066, WP1220 and WP1732) represents a novel class 
of agents capable of hitting multiple targets, including the 
activated form of a key oncogenic transcription factor, 
STAT3. A substantial body of published research has 
identified STAT3 as a master regulator of a wide range of 
tumors and has linked the activated form, p-STAT3, with 
the survival and progression of these tumors. For this 
reason, it is widely believed that targeted inhibition of 
p-STAT3 may be an effective way to reduce or eliminate 
the progression of these diseases.

The high level of anticancer activity demonstrated in 
multiple tumors in animal models by WP1066 and 
WP1732 is potentially related to their ability to also inhibit 
such important key oncogenic transcription factors 
like c-Myc and HIF-1α. In addition to direct anticancer 
effects not related to the function of the immune 
system, our lead drug WP1066 has also been shown to 
boost immune response in animals, in part by inhibiting 
activity of Regulatory T cells (Tregs), which are coopted 
by tumors to evade the immune system. We believe the 
dual effect of (1) directly inhibiting tumor growth and 

Next Generation Anthracycline 
Reinventing a Cornerstone of Cancer Treatment with the Intent to Provide Safer and 
More Effective Chemotherapy.

Immune/Transcription Modulators
Enabling Immune Response and Inhibiting p-STAT3 and other Oncogenic Transcription 
Factors.
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Three Core Technologies inducing tumor cell death and (2) separately boosting 
and directing the natural immune response to tumors is 
therapeutically highly promising. If additional preclinical 
and clinical data validate the two avenues of apparent 
activity, this class of drugs may be well-suited to treat 
a wide range of tumors, both as single agents and as 
critical elements of successful combination therapies 
targeting even some of the most difficult to treat cancers.

The recent oncology drug landscape has been dominated 
by immunotherapy, specifically including checkpoint 
inhibitors. To summarize checkpoint blockade therapy, 
the T-Cells within an individual’s own immune systems 
should be capable of identifying tumor cells and 
destroying them before they destroy the individual. 
Unfortunately, tumors develop the ability to prevent this 
natural immune response by regulating the expression 
of certain receptors referred to as “immune checkpoints” 
that then bind to T-Cells and prevent them from attacking 

the tumor. Immune checkpoint inhibitors are antibodies 
that block these receptor mechanisms and allow the 
T-Cells to act normally and attack the tumor.

As a result, companies are now focusing heavily on 
combination therapies, combining immune checkpoint 
inhibitors with chemotherapy, as well as other agents. 
There appears to be tremendous demand and we 
believe there is a clear need for new chemotherapeutic 
agents that, by their specific mechanism of action, 
would produce potent combination effects with immune 
checkpoint inhibitors, and that additionally can boost 
immune system response on their own. In this regard, 
there is early nonclinical evidence that WP1066, as a 
single agent, has the ability to reverse immune tolerance 
in brain tumor patients (Cancer Res, 67(20), 9630, 2007), 
and preliminary data in animal models that suggests 
WP1066 may have a potential for combination use with 
checkpoint inhibitors.

Metabolism/Glycosylation Inhibitors
Using the Warburg Effect to Starve Tumor Cells to Death.
Targeting Cancer’s Sweet Tooth. 

Science has recognized that many types of cancer cells 
have a unique metabolism, distinct from that of normal 
cells. Cancer cells’ dependence on glycolysis (a specific 
way of converting glucose into energy) to proliferate and 
metastasize has been described as the “sweet tooth of 
cancer” and is a classic example of how the metabolism 
of cancer cells and normal cells differ. Glycolysis is 
a glucose-intensive means of producing energy that 
is used by normal cells only if oxygen levels are low. 
However, many types of tumor cells are essentially 
addicted to glycolysis even in the presence of abundant 
oxygen. This is known as the “Warburg Effect” after its 
discoverer, Dr. Otto Warburg, and such tumors are said to 
be highly “glycolytic.”

It is the Warburg Effect that enables imaging of actively 
growing tumors by positron emission tomography 
(“PET scans”). The success of PET scanning points 
to the potential therapeutic benefit of the tumor-
specific inhibition of glycolysis that would block energy 
(adenosine triphosphate (“ATP”)) production and could 
potentially “starve tumor cells to death” and/or make 
them sensitive to other existing therapies, including 
radiotherapy. 

We have designed and are studying a novel and patented 
prodrug of “2-deoxy-D-glucose” (2-DG) (WP1122). We 
believe WP1122 has the potential for developing into 
a technology platform for enabling increased cellular 
uptake, increased drug half-life and, importantly, enabling 
greater uptake and retention in organs where the most 

resistant and glycolytic tumors are localized, including 
the brain and pancreas.

Altering Glycosylation to Enhance Immune Checkpoint 
Therapy

A recently published study (Am J Cancer Res, 8(9), 1837-
1846, 2018) focused on the analysis of tumor resistance 
to immune checkpoint therapy. The study found that 
a process known as glycosylation plays an important 
role in the ability of checkpoint receptors to suppress 
immune activity and thereby protect tumors from 
attack.  The researchers discovered that an alteration of 
the glycosylation of these receptor mechanisms could 
effectively prevent this evasion of the immune system. 
Although the data are preliminary, the findings suggest 
that 2-DG could act as an effective anticancer agent in 
combination with checkpoint inhibitors and potentially 
with other anticancer therapies.

2-DG’s short circulation time and lack of other drug-like 
properties mean the drug does not stay in the system long 
enough or concentrate sufficiently in targeted organs, 
which severely limits its effectiveness. This suggests a 
possible role for our patented drug candidate, WP1122. 
WP1122 is a prodrug of 2-DG, meaning it is a molecule 
that may be able to be converted into pharmacologically 
active 2-DG within the body of the patient. The design of 
WP1122 is intended to allow for a longer circulation time 
and improved organ distribution, which should provide it 
a greater opportunity to become an effective drug.

Immune/Transcription Modulators continued
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We are dedicated to developing 
therapies that can extend and 
improve the lives of those 
affected with rare and  
difficult cancers.
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