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MAIA Biotechnology
Initiating Coverage With A $14 Price Target

THIO Is A First-In-Class Cancer Therapeutic With A Dual Mechanism Of Action. 
MAIA Biotechnology is in Phase 2 development with THIO, a drug directed at the telomeres of 
cancer cell chromosomes. These are structures at the distal tips of the chromosomes that 
protect the coding DNA regions and have functions needed for DNA replication. THIO is a 
modified nucleoside analogue that targets the chromosome’s telomeres, leading to cell death, 
and stimulates the immune system to attack remaining cancer cells.

THIO Is Phase 2 With A Checkpoint Inhibitor.  The direct killing and stimulation of an 
immune response increases the number of immune killing cells in the tumor that can attack 
remaining cancer cells. Preclinical studies testing THIO in combination with checkpoint 
inhibitors showed complete killing and long-term durability of its effects. The current Phase 2 
clinical trial program is testing THIO in combination with Libtayo, a PD-1 inhibitor from 
Regeneron, in non-small cell lung cancer (NSCLC).

THIO-101 Safety Data Expected Shortly. The lead trial, THIO-101, is expected to announce 
data from the Phase 2 Part A safety cohort of its trial in non-small lung cancer (NSCLC) in 
1Q23.  Once safety is established, the Part B efficacy phase will begin. Preliminary response 
data is expected in 2H23 followed by efficacy data expected in late 2023/early 2024.

Trials With Additional Tumor Types Are Planned. Preclinical models have shown efficacy in 
many solid tumors.  A second trial, THIO-102, is expected to begin testing THIO in colorectal 
(CRC), hepatocarcinoma (HCC), and extensive stage-small cell lung carcinoma (ES-SCLC) in 
2H23. This trial will test the tumor types with different checkpoint inhibitors in the safety phase, 
then select the most effective one for the efficacy phase.

Conclusion.We expect MAIA to be driven by the clinical milestones from its Phase 2 clinical 
trials.  Our Outperform rating and price target are based on our estimated revenues from the 
NSCLC indication beginning in FY2026.  These revenues are used to project earnings of $2.70 
for FY2027. We discount earnings from this indication at 35% per year and apply a 15X 
multiple for a price target of $14 per share.
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Investment Summary:  MAIA Biotechnology is a clinical-stage biotechnology company developing telomere-targeting drugs to 
treat cancer.  The lead product, THIO, is a modified nucleoside that is both cytotoxic and leads to an immune system killing 
response.  Its mechanism of action targets the DNA in the chromosome’s telomeres, leading to cell death and stimulating the 
immune system to attack remaining cancer cells. This dual mechanism of action is a distinguishing feature.

THIO is a small molecule that is highly selective for cells that have active telomerase, an enzyme active in over 85% of cancer 
cells but less than 1% of normal cells. It is in Phase 2 clinical trials for non-small cell lung cancer (NSCLC) and has preclinical 
data showing efficacy in many solid tumor models. A second Phase 2 trial in colorectal cancer (CRC), hepatocellular carcinoma 
(HCC), and small cell lung cancer is planned for 2H23.

THIO was developed in the 1970s and tested in the 1980s at the National Cancer Institute before being discontinued.  These 
trials have allowed MAIA to use the previous safety data and to design its clinical trials with smaller patient enrollments.  The 
NDA can include previous data with new studies conducted by the company.  The company has Method of Use patents, and 
upon approval, THIO will be eligible for Hatch-Waxman market exclusivity as a new chemical entity (NCE).

Safety Data From The Phase 2 Trial Is Expected Shortly. The THIO-101 trial is testing THIO in combination with Libtayo 
(cemiplimab), an anti-PD-1 checkpoint inhibitor from Regeneron.  This combines THIO for telomere-targeted killing and immune 
stimulation, followed by Libtayo to allow the immune cells to detect and attack remaining cancer cells. 

THIO-101 began testing in non-small cell lung cancer (NSCLC) in July 2022 in Australia.  Additional clinical sites in Europe 
began enrolling patients in December 2022.  The trial is designed with a Part A safety lead-in stage, with first data expected in 
1Q23.  Once safety is demonstrated, the Part B efficacy stage will begin. The company plans to use the safety data from the 
Australian and European trials for an IND filing in the US to add clinical sites in the US.

The second trial, THIO-102, is planned for 2H2023. This trial will test THIO with a checkpoint inhibitor in advanced colorectal 
cancer, hepatocellular carcinoma, and small cell lung cancer.  In Part A, each tumor type will be tested with THIO and one of 
three checkpoint inhibitors. The combination that shows the best safety and efficacy move forward to Part B. The FDA has 

granted Orphan Drug Designation to THIO for hepatocellular carcinoma (March 2022) and small cell lung cancer (May 2022). 

Collaborative Agreement With Regeneron. In February 2021, MAIA and Regeneron signed a collaborative agreement for the 
THIO-101 study.  Regeneron will supply Libtayo at no cost, and MAIA will only test THIO in combination with Libtayo during the 
course of the study.  This greatly reduces clinical trial expenses for MAIA and makes Regeneron the only checkpoint inhibitor in 
clinical testing with THIO during the course of the study.

Second Generation Compounds. MAIA has developed second generation compounds based on THIO and its mechanism of 
action.  These compounds are intended to be more specific or more potent than the original THIO compound. In preclinical 
tests, the compounds have shown inhibition of tumor cells at lower concentrations than the original THIO compound. Two 
compounds have advanced in preclinical testing, with the intention of advancing one of the new compounds to clinical trials in 
2024.

Conclusion: We expect MAIA to be driven by milestones from THIO clinical trials. These include filing an IND for US 
conducting trials at US clinical sites in 1H23, preliminary response data in 2H23, and top-line efficacy results in late 2023/early 
2024.  If results from the Part B in the NSCLC trial are positive, MAIA could apply to the FDA for accelerated approval and file 
an NDA for marketing approval in late 2024. Our valuation is based on discounted earnings from the NSCLC indication in the 
US, with no revenues included for other tumor types. We have assumed an accelerated approval in late 2025, with launch in 
2026.  We value the stock based on our 2027 EPS estimate of $2.70 per share. Applying a 30% annual discount rate and 
applying a multiple of 15X, we rate the stock Outperform with a price target of $14 per share.
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Figure 1:  Recent and Upcoming Events

Source:  MAIA Biotechnology, Inc.

Figure 2:  THIO-101 Tests The Combination of THIO With A Checkpoint Inhibitor.  The regimen in the Phase 2 trial targets 
cancer cells by causing breaks in the DNA and activating an immune response.  Next, a checkpoint inhibitor is given to allow 
the immune cell to recognize and kill remaining cancer cells.

Source:  MAIA Biotechnology, Inc.
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Company Background.  MAIA Biotechnology is developing drugs that target the telomere regions (tips) of cell chromosomes.  
These specialized regions protect the chromosomes and perform functions necessary for the chromosomes to replicate before 

dividing. The lead compound, THIO, targets the telomere regions of cancer cells. 

THIO has two mechanisms of action. It causes breaks in the chromosomes that lead to cell death, followed by an immune 
response that increases the tumor infiltrating lymphocytes (TILs) in the tumor microenvironment. Preclinical models have shown 
that THIO followed by a checkpoint inhibitor was able to eliminate the tumors. THIO has been tested in preclinical models of 
lung, colorectal, prostate, breast, ovarian, head and neck, brain, melanoma, and liver cancer.

The THIO-101 Phase 2 trial began in July 2022, testing the combination of THIO with Libtayo, an PD-1 inhibitor from 
Regeneron, in non-small cell lung cancer. Under a collaborative agreement for this trial, Regeneron supplies its PD-1 inhibitor, 
Libtayo, at no cost and is the only checkpoint inhibitor used in the trial. 

The first clinical sites began treating patients in Australia, followed by sites in Europe in December 2022. We expect initial 
safety data from Part A to be announced in 1Q23, allowing the trial to move into the Part B efficacy phase. An IND filing with the 
FDA to add clinical sites in the US is planned for 1H23. Additional trial data and response rate endpoints are expected in 2H23, 
with preliminary survival and outcome data expected in late 2023/2024.  

A second Phase 2 trial in several tumor types is planned for 2H23. These include colorectal cancer, hepatocellular carcinoma, 
and small cell lung cancer in combination with different checkpoint inhibitors. MAIA has received Orphan Drug Designation for 
hepatocellular carcinoma and small cell lung cancer.  A Phase 2/3 “basket study” in multiple solid tumor types is planned for 
mid-2024.

Additional Second-Generation Compounds Are In Development.  Scientists at MAIA have developed 84 new molecules 
derived from THIO and its mechanism of action. The new compounds are intended to be either more specific or more potent 
than the original, and have shown inhibition of tumor cells at lower concentrations than the original THIO compound. Over 60 of 
the compounds have been evaluated in vitro.

In January 2023, MAIA announced the advancement of its Telomere-Targeting Molecule Program, known as “Project T3”. The 
studies have demonstrated the intended mechanism of action and high-level cancer activity for these new molecules. The 
compounds belong to a new chemical class of molecules called “telomere targeting divalent dinucleotides”.

Two new molecules have been selected for additional studies, with GLP-toxicity and other preclinical evaluation for human 
clinical trials. The molecules have been designated as MAIA-2021-20 and MAIA-2022-12. A broad provisional patent covering 
the composition of matter covering the new molecules was filed in 4Q2022. One of the new molecules could advance to clinical 
trials in 2024.

Telomeres Are A Unique Target For Cancer Therapy 

Background on THIO and Telomeres:  Telomeres are structures at the distal tips of chromosomes.  They contain repetitive 
segments of DNA that function in replication and provide a “cap” to protect the coding regions.  A common analogy is that 
telomers are like the tip of a shoelace that protects against damage and unraveling.

In addition to protecting the chromosomes, the telomeres contain signaling sequences and associated proteins that are needed 
by the cell to replicate its DNA before division. With every cell division, some of the telomere’s nucleotides are lost, causing it to 
shorten slightly.  This process is repeated until the telomere is too short for the cell to perform its replication functions any 
further, limiting the cell to about 40 to 70 divisions. Once it reaches this limit, the chromosomes can no longer replicate and the 
cell cannot divide again. This is known as cell senescence.

Telomerase is a polymerase enzyme that can add nucleotides back to replace those lost by telomere shortening during 
replication. This restores the telomere to its original length, allowing the cell to continue reproducing. Telomerase is active in 
fetal development, but is only active for brief periods in less than 1% of the normal adult tissues, such as stem cells and germ 
cells.
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Telomeres were first discovered in the 1970s. By the 1990s, new research showed that telomerase activity was associated with 
cancer cells. Active telomerase restores the telomere length, allowing the the cancer cells to continue dividing and proliferating 
without normal limitations. By maintaining the telomeres, telomerase makes them “immortal” and allowing them to multiply 
indefinitely.

Studies on telomerase activity and its associated enzyme hTERT (human Telomerase Reverse Transcriptase) was found in 
over 85% of the tissue samples from a wide variety of tumors and correlated with uncontrolled proliferation.  This made hTERT-
positive cells a marker for cancer activity and a target for drug development. 

Figure 3. Correlation Between hTERT and Cancer.  hTERT-positive cancers comprise 73% to 100% of primary human 
cancers.  Only about 1% of the cells in the body have active telomerase, and its activity is brief.  

Source: Compiled by MAIA from A survey of Telomerase Activity in Human Cancer –JW Shay, S Bacchetti – European Journal 
of Cancer, 33,5,787-791, 1997.  Telomerase Activity in Human Liver Tissues, H Tahara, et al:  Cancer Research 55, 2734-2736 
1995; Highly aggressive Metastatic Melanoma Cell Unable to Maintain Telomere Length; N Viceconte et al; Cell Reports 2017; 
and Clinical Relevance of Telomerase Status and Telomerase Activity in Colorectal  Cancer; T Femandez et al; PLOS one 
2016.

Telomerase Becomes A Drug Target.  The association with cancer led to development of drugs to block cancer cell 
proliferation by inhibiting telomerase.  However, this required many cell divisions for the telomeres to shorten sufficiently before 
the cells stopped reproducing.  The time lag between drug administration and effects on the cells allowed the cancer to 
continue to grow and progress.  Although some drugs acted as expected, development was restricted to slow-growing tumors.

THIO Development.  THIO (6-thio-dG, or 6-thio-2’-deoxyguanosine) was developed at the National Cancer Institute in the 
1970s for use as a nucleoside analog, a class of drugs that targets cells replicating their DNA. These molecules are 
incorporated into a growing DNA chain as if it were a normal nucleotide, but block the addition of other nucleotides. This 
terminates DNA replication and kills the cell.

The National Cancer Institute tested THIO in several different tumor types under the clinical standards of the time. It was tested 
in over 600 patients in 21 clinical trials at doses comparable to other nucleoside analogues that act through different 
mechanisms. Although development was discontinued, the trial data provided useful information about THIO, including 
pharmacokinetics, dosage, and side effect data. MAIA has been able to use this data to establish safety, allowing it to proceed 
to Phase 2 without repeating Phase 1 dose-escalation studies.

THIO Has A Dual Mechanism Of Action.  As cancer research advanced, scientists at University of Texas Southwest (UTSW) 
looked for another method to target telomeres.  New studies found that THIO was found to be 14,000 times more specific to 
cells with active telomerase (hTERT-positive cells) than normal cells.

When THIO enters cancer cells, it is mistaken for a normal nucleotide by the telomerase then incorporated into the newly-made 
telomere DNA. This stops addition of new nucleotides, terminating the DNA chain additions and creating structurally unstable 
telomeres. The new telomeres cannot perform their functions and their DNA breaks apart. Detection of the broken DNA 
fragments activates the DNA repair response, stopping reproduction in mid-cycle. The DNA breaks cannot be repaired and 
70% to 90% of the cells die within 24 to 72 hours.
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In 2019, the team at UTSW found a second effect of THIO treatment. THIO-treated cancer cells formed telomere fragments 
packed into micronuclei known as telomer dysfunction induced foci (TIFs), a biomarker indicating telomere-DNA damage. 
These TIFs were released within the cells and into the tumor microenvironment. As the TIFs are detected by the immune 
system, they activate an immune response pathway known as cGAS/STING (cyclic GMP-AMP synthase/stimulator of interferon 
genes) that leads to innate and adaptive T-cell responses.

This response activates natural killer cells (NK) cells and CD8 and CD4 lymphocytes that can kill the tumor. Expression of PD-
1, the target for checkpoint inhibitors, increased. There was also a reduction in the MDSC (myeloid derived suppressor cells) 
that downregulate the immune response by T-cells, dendritic cells, and NK cells. The combined effect is to increase immune 
killing and reduce immune suppression in the tumor mass. Preclinical models including rechallenge data showed an antitumor-
specific immunogenic memory that prevented recurrence.

Figure 4.  Cytotoxic and Immunological Mechanisms of Action.  THIO targets replicating cancer cells by (1) initiation of 
DNA damage response that leads to cell death/senescence and (2) cGAS/STING-dependent activation of the innate and 
adaptive immune responses. Incorporation of THIO nucleotide into the telomere causes uncapping and disruption of the 
telomere-protecting shelterin complex.  This disruption leads to telomere dysfunctional-induced foci (TIF) formation followed by 
rapid G2/M arrest or cell death in telomerase-positive cancer cells. In cells that bypass the G2/M checkpoint, THIO impairs 
chromosomal separation resulting in DNA damage and THIO-modified S-DNA fragments. Release of these fragments activated 
innate and adaptive immune responses in a STING-dependent manner.

Source:  Gryaznov et al, Telomerase Driven Telomeric DNA Modification In Cancer Cells Leads To Efficient Induction of cGAS 
Innate and Adaptive Immune Responses, Poster presentation at Society of Immunotherapy of Cancer (SITC), November 2021.
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Figure 5.  THIO Induced TIF Formation In Telomerase-Positive Cells But Not Normal Cells.  Telomere dysfunction-
induced foci (TIF) is an established biomarker of efficacy indicating telomere-DNA damage.  In the right panel, yellow dots 
marked with triangles show TIF formation after THIO treatment.  Green dots show colocalization of telomers (gammaH2AX) 
with red dots showing telomers.  In the left panel, TIF formation was dependent on telomerase (hTERT) expression in normal 
BJ fibroblasts treated with 3 micrograms THIO.  Data shows TIF formation in the control arm and treatment arms at 24 hours, 

48 hours, and 72 hours. 

Source:  MAIA Biotechnology, Inc.

Combination With Checkpoint Inhibitors. The increase in immune cells in the tumor and PD-1 expression was a significant 
finding that led to testing in combination with checkpoint inhibitors. The checkpoint inhibitor drugs allow the immune cells to 
recognize tumors and can be highly effective, although the response rate is relatively low. One of the problems is that tumor 
microenvironment may not have sufficient numbers of immune cells to carry out the killing steps. These are known as 
“immunologically cold” tumors, and one of the causes of checkpoint inhibitor treatment failure.

THIO treatment increased the population of immune cells in the tumor microenvironment, turning them into “immunologically 
hot” tumors that could carry out the killing step. Preclinical models in non-small cell lung cancer tested THIO for initial killing and 
stimulating the immune response followed by a checkpoint inhibitor.  These models resulted in a complete response that 
stopped tumor growth.  When treated mice were challenged with 10 times more tumor cells, the cells were completely rejected, 
showing an immunologic memory effect.

MAIA Biotechnology (MAIA) | Current Price: $4.53 | Outperform | Feb 21, 2023



Figure 6.  Treatment With THIO Followed by Libtayo Was Highly Effective in NSCLC Model.  In the left panel, the THIO-
101 data milestones are shown with the historical response rates and results from standard of care chemotherapy.  In the right 
panel, results from preclinical models show the synergistic response from the THIO/PD-1 inhibitor combination and after 
rechallenge.  Tumor bearing mice were treated with THIO alone, checkpoint inhibitor alone, or the combination.  Rechallenge 

with 5X more cancer cells with no additional treatment did not lead to tumor recurrence. 

Source:  MAIA Biotechnology, Inc.

Clinical Trials In Combination With Libtayo

After seeing the preclinical results from the combination of THIO with a checkpoint inhibitor, MAIA began planning clinical trials 
in collaboration with Regeneron, the maker of the anti-PD-1 checkpoint inhibitor Libtayo (cemiplimab). The two companies 
signed an agreement in February 2021, under which Regeneron will supply Libtayo for the THIO-101 trial at no cost. In 
exchange, MAIA will only test THIO in combination with Libtayo during the duration of the Phase 2 trial.

For MAIA, avoiding the cost of buying a checkpoint inhibitor was estimated to reduce the cost of the trial by $32 million.  For 
Regeneron, Libtayo will become the only checkpoint inhibitor in clinical testing with THIO for NSCLC.  We see the Regeneron’s 
participation in the THIO clinical trial as a potential marketing strategy for Libtayo.

Libtayo is a recent entrant to the checkpoint inhibitor market, having received its first FDA approval in 2018 and NSCLC 
approval in 2021. Five checkpoint inhibitor drugs have been introduced since 2014, reaching total sales in 2021 of $31.4 billion. 
The market is dominated by Keytruda (pembrolizumab from Merck) and Opdivo (nivolumab from Bristol Meyers Squibb).  
Keytruda had 2021 sales of $17.2 billion, with an estimated $7.5 billion in NSCLC.  In contrast, total sales for Libtayo were $0.5 
billion. We believe that if the THIO/Libtayo combination data shows improved efficacy and/or response rates, the data from the 
combination could give a marketing advantage to Libtayo in NSCLC and other tumors.

The THIO-101 study is testing the combination of THIO and Libtayo in non-small cell lung cancer.  This form of lung cancer 
comprised about 85% of all lung cancers, with about 80% showing the TERT marker for active telomerase.  The company’s 
studies indicate that THIO has 14,000 times the affinity for TERT-positive cells over normal cells. This highly specificity should 
restrict its action to the cancer cells, avoiding effects on healthy dividing cells and the dose-limiting side effects associated with 
chemotherapy.
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THIO-101 Phase 2 Is In Progress:  THIO-101 trial is enrolling patients with advanced NSCLC who have failed prior treatment 
with standard chemotherapy and a checkpoint inhibitor.  The study began enrollment in July 2022 in Australia, followed by 
clinical sites in Europe during December 2022. Patients receive THIO for three consecutive days, followed by a standard 
treatment with 350mg dose of Libtayo on day 5. Additional cycles are given after 21 days.

Part A  is a safety lead-in portion with patients tested at 360mg, the highest of the three doses planned for the Part B efficacy 
study. Safety data from Part A is expected in 1Q23.  After establishing safety, the trial will begin Part B, in which patients will 
receive one of three THIO dose levels, followed by a standard dose of Libtayo.  The study plans to enroll at least 19 patients at 
each of  the three dose levels. We point out that the low dose of 60mg (20 mg for three days) is the human dose comparable to 
the curative dose in the preclinical mouse studies, while the highest dose of 360mg was tested in Part A is far lower than the 
maximum tolerated dose of 2500 mg.

The company plans to use the safety data from these trials to file an IND with the FDA to add clinical sites in the US. 
Preliminary data on the first endpoint in the trial, overall response rate (ORR), is expected to be released in 2H23.  Additional 

endpoints of Duration of Response (DoR), and Progression Free Survival (PFS) are expected in late 2023 to early 2024. 

If results from the Part B NSCLC trial are positive, the company may apply for Accelerated Approval based on these endpoints. 
MAIA also plans to apply for Breakthrough Therapy designation for THIO. This designation  is given to drugs that may have a 
substantial treatment advantage over current therapies and allows the FDA to grant priority review. MAIA may also receive Fast 
Track designation that would allow increased interaction and communication with the FDA to receive guidance for clinical trials 
and regulatory approval. If THIO is granted Priority Review, the review time for the NDA could be shortened from the standard 
10 months to 6 months.

Figure 7: Study Design of THIO-101.  The Phase 2 study is designed to test THIO at three dose levels. In Part A, patients 
receive THIO for three days followed by the standard 350mg dose of Libtayo on day 5. After 21 days, additional cycles can be 
given. In Part B, cohorts of 19 to 41 patients will receive treatment.

Source:  MAIA Biotechnology, Inc.
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The THIO-102 Will Test Several Tumors. The second clinical trial is designed to test THIO in different tumor types with 
different checkpoint inhibitors. The trial will enroll separate arms with patients having colorectal cancer, hepatocellular 
carcinoma, extensive stage small cell lung cancer (ES-SCLC), or solid tumors that have progressed after receiving standard-of-

care therapy.  

In contrast to NSCLC, small cell lung cancer affects about 15% of all lung cancer patients. It is highly malignant and leads to 
earlier development of metastasis.  MAIA has received Orphan Drug Designation for small cell lung cancer and hepatocellular 
carcinoma. These designations allow for smaller clinical trials and faster FDA review, with market exclusives and financial 
benefits after approval.

Like THIO-101, the study is designed with Part A to demonstrate safety and Part B to show efficacy.  Part A will enroll patients 
into separate arms by tumor type and one arm with various solid tumors. In the SCLC arm, patients will receive THIO in 
addition to the standard of care, consisting of etoposide, a platinum-based chemotherapy, and a standard dose of Tecentriq 
(atezolizumab, from Genentech/Roche), the checkpoint inhibitor currently used in small cell lung cancer.  In the three other 
arms (HCC, CRC, and solid tumors) patients will receive THIO followed by either Tecentriq, Keytruda (pembrolizumab, from 
Merck), or another checkpoint inhibitor.

The data from Part A will be evaluated to select the checkpoint inhibitor with safety and best response in each tumor type.  
Next, Part B will enroll about 100 patients to test THIO with the checkpoint inhibitor selected for each tumor type.  Endpoints 
include overall response rate (ORR) of at least 20% and duration of response (DoR) of at least 6 months.

Figure 8.  Design Of The THIO-102 Study

Source:  MAIA Biotechnology, Inc.

Several Tumor Types Are Planned For THIO-103.  The trial, THIO-103, would be a Phase 2/3 “basket study” planned to 
include over 9 tumor types. This study has been designed to provide required confirmatory data for indications that received 
accelerated approvals, as well as additional tumors types that have not been treated previously.  Since the first two trials will 
test patients that have previous failed treatment with standard-of-care therapy and checkpoint inhibitors, THIO-103 could 
include arms testing THIO as a first-line therapy.  This trial is planned to begin in mid-2024.
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Patent Position and Market Exclusivity  The research at the University of Texas Southwest led to the issuance of four 
patents on the use of THIO for cancer therapy.  The company licensed these patents and 13 pending patent applications, 
including Method of Use patents in combination with checkpoint inhibitors.  The second-generation compounds have also led to 
new Composition of Matter patent applications.  

Under the Hatch-Waxman amendments to the drug approval process, THIO would be eligible for a five-year period of marketing 
exclusivity upon approval as a new chemical entity (NCE).  This would block approval for other drugs that contained the same 
active compound.

In addition, Orphan Drug Designation has been granted by the FDA for hepatocellular carcinoma and small cell lung cancer. 
This designation is given to drugs that address rare diseases with populations of less than 200,000 patients.  Clinical trials for 
Orphan-designated products are smaller and shorter and may be approved with surrogate markers as endpoints. It also allows 
increased interactions with the FDA and guidance on clinical trials, and a 7-year market exclusive upon approval in which other 
drugs cannot be approved for the same indication.

Figure 9.  Patent Position Summary.

Source:  MAIA Biotechnology, Inc. 

 

Financial Models and Valuation

Our earnings models are based only on the NSCLC indication currently in the THIO-101 Phase 2 trial. We have excluded other 
indications from our valuation and see additional upside from them. We have also excluded the second-generation compounds, 
as they are in preclinical development.

In our EPS estimates for FY2023, we allow for increased R&D expenses as the trial moves to Part B. During 2022, the clinical 
trial expenses for the Australian clinical sites were partially offset by financial incentives provided by the Australian government, 
so we have allowed for higher expenses as patients in Europe and the US are added.  We have also increased R&D for the 
start of the THIO-102 study in 2H2023, with annual increases in clinical trial expenses as the second and third trials begin.
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Our models anticipate preliminary response data in 2H23, followed by top-line results around year-end 2023/early 2024.  We 
have allowed for an NDA application for approval with standard 10-month review, although Accelerated Review could shorten 
the time to 6 months.  Allowing time for product launch, our models include first revenues in 2026.

Out of an estimated 1.6 million lung cancer patients worldwide, we base our THIO revenues on the market of about 650,000 in 
the US. We expect US approval to be followed by Europe, Japan, and ROW following in 2026-29, but have excluded these 
territories from our current valuation. Starting with the lung cancer population of 650,000 NSCLC patients in the US, we derive a 
target patient population by separating patients between 85% with NSCLC and 15% with SCLC.  Out of these patients, we 
assume 75% have TERT-positive NSCLC and would be candidates for THIO treatment. We also assume that the initial product 
label would be similar to the enrollment criteria in THIO-101, and the patients treated would be those with advanced disease 
after relapsing from treatment with standard of care/checkpoint inhibitor therapy.  We estimate this to be about 45% of the 
treated patients.

Our market share estimates are initially modest, with market penetration in the low single digits.  We see this as a conservative 
approach that allows for approval as a second-line treatment in patients that have failed standard of care therapy as well as 
drugs using other mechanisms to improve checkpoint inhibitor response rates to reach the market. We expect market share to 
grow in later years as additional trial data and clinical experiences are reported.

We estimate a course of therapy to be priced below most checkpoint inhibitors at about $10,000 per treatment cycle, which we 
feel is conservative.  With patients undergoing about 4 to 5 treatment cycles, this would bring the annual cost to about $40,000 
to $50,000.  We then discount these revenue estimates at 50% to allow for clinical risk.

We use these discounted revenues to project annual earnings.  Our earnings estimates assume the company will sell the drug, 
with allowances for COGS and marketing expenses.  We have also increased the number of shares outstanding to allow for 
periodic capital raises to fund operations. 

Valuation and Conclusion.  We rate the stock Outperform based on our FY2027 EPS estimate of $2.70 per share discounted 
at 30% per year with a multiple of 15X for a price target of $14 per share.  This correlates with a market valuation of about $170 
million, which we believe is justified for a novel immunotherapy drug serving several large patient populations and several 
orphan drug indications.
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Risk Factors

Risks to our rating and price target include but are not limited to: 

Drug development risk: MAIA Biotechnology is s a development stage company conducting clinical trials for its lead product, 
THIO. The company faces the risks of the drug development industry, including scientific, technical, clinical, regulatory failures. 
As novel therapies, the drugs also face risks with reimbursement and product adoption.

Company risks:  The company has incurred significant losses and negative cash flow operations since inception and they 
expect to incur losses and negative cash flows for at least the next 12 months.  The company is highly dependent on the 
success of THIO and its technology platform.  MAIA is a Emerging Growth Company and Smaller Reporting Company 
according to the Jumpstart Our Businesses Startups Act of 2012, providing exemptions, fewer reporting disclosures, and 
financial requirements than other publicly traded companies.

International risks:  The international aspects of their business expose the company to business, regulatory, political, 
operational, financial and economic risks associated with doing business outside of the US.  MAIA is conducting clinical trials 
outside the US.  Unfavorable global economic conditions could adversely affect their business, financial conditions, or results of 

operations. 

Intellectual property risk:  The field of patents and intellectual property involves complex scientific and legal issues that are 
subject to change by Congressional legislation or judicial action.  Other companies with greater resources may challenge the 
company’s intellectual property estate through the legal system or through the US Patent and Trademark Office. Outcomes of 
such challenges are difficult to predict and subject to reversal on appeal.  The company holds its own patent portfolio and has 
licensed patents from other parties, which it depends on patents for its proprietary positions.  While MAIA Biotechnology has no 
pending intellectual property challenges, this is a risk inherent to the industry.

Clinical supplies and manufacturing risk:  MAIA leases its operating facilities and depends on clinical trial managers and 
third party suppliers for its clinical trial grade materials, including the active pharmaceutical ingredients. We believe the supply 
of clinical materials is sufficient to conduct the trials, but third party manufacturing still carries a risk of problems or 
disagreements that could cause delays.

Regulatory risk:  The company has conducted pre-clinical trials and received two Orphan drug designations from the FDA.  
Although we believe the pre-clinical data indicate efficacy, further testing is needed before market approval.  Each step in the 
clinical development process requires interaction with the FDA, which may not agree with the company’s development plans. 
THIO is currently in Phase 2 clinical trials.

The findings from clinical trials are submitted as part of an application to the FDA for review before the company receives 
marketing approval.  Analysis by the FDA may not agree with the analysis presented by the company.  Approval of the 
application cannot be assumed.  

Exchange and market risk:  MAIA shares trade on the NYSE American exchange and have relatively small daily volume.  The 
company is expected to raise additional capital to fund operations before its products reach the market, which is subject to 
market conditions. 

Legislation and policy changes:  Laws for drug approval are established by Congress and administered by the FDA.  
Reimbursement by third-party payors often follows policies established by the Center for Medicaid/Medicare.  Both agencies 
are divisions of the Department of Health and Human Services, run by Commissioners appointed by the President and 
confirmed by the Senate.  Changes in policies or political agendas could have broad effects on the environment for drug 
development and reimbursement. 
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Company Profile

MAIA Biotechnology is a clinical-stage biotechnology company developing telomere-targeting drugs to treat cancer.  The lead 
product, THIO, is a modified nucleoside in a Phase 2 trial for non-small cell lung cancer in combination with Libtayo (cimiplimab, 
from Regeneron). A second trial in other tumor types is planned for later in 2023.

Fundamental Analysis

In our analysis, we give MAIA Biotechnology a rating of 3.5 checks out of 5 checks.  This falls in the upper half of our "above 
average" range.  Our positive fundamental rating is based on the company's position in the oncology and immuno-oncology 
fields which  are expected to continue their growth in sales and market share. Management has extensive experience in 
research and development, with with a track record of developing successful products in the pharmaceutical industry. For 
further explanation of our fundamental analysis, please refer to the disclosures at the end of this report.

Valuation Summary

Our Outperform rating and valuation are based on our FY2027 EPS estimate of $2.70, discounted at 30% per year with a 
multiple of 15X for a price target of $14 per share.  This correlates with a market valuation of about $170 million, which we 
believe is justified for a novel immunotherapy drug serving several large patient populations and several orphan drug 
indications.

MAIA Biotechnology (MAIA) | Current Price: $4.53 | Outperform | Feb 21, 2023



MAIA Biotechnology (MAIA) | Current Price: $4.53 | Outperform | Feb 21, 2023



MAIA Biotechnology (MAIA) | Current Price: $4.53 | Outperform | Feb 21, 2023



MAIA Biotechnology (MAIA) | Current Price: $4.53 | Outperform | Feb 21, 2023



MAIA Biotechnology (MAIA) | Current Price: $4.53 | Outperform | Feb 21, 2023



GENERAL DISCLAIMERS
All statements or opinions contained herein that include the words "we", "us", or "our" are solely the responsibility of Noble Capital Markets, Inc. ("Noble") and 
do not necessarily reflect statements or opinions expressed by any person or party affiliated with the company mentioned in this report. Any opinions expressed 
herein are subject to change without notice. All information provided herein is based on public and non-public information believed to be accurate and reliable, 
but is not necessarily complete and cannot be guaranteed. No judgment is hereby expressed or should be implied as to the suitability of any security described 
herein for any specific investor or any specific investment portfolio. The decision to undertake any investment regarding the security mentioned herein should 
be made by each reader of this publication based on its own appraisal of the implications and risks of such decision.

This publication is intended for information purposes only and shall not constitute an offer to buy/sell or the solicitation of an offer to buy/sell any security 
mentioned in this report, nor shall there be any sale of the security herein in any state or domicile in which said offer, solicitation or sale would be unlawful prior 
to registration or qualification under the securities laws of any such state or domicile. This publication and all information, comments, statements or opinions 
contained or expressed herein are applicable only as of the date of this publication and subject to change without prior notice. Past performance is not 
indicative of future results.

Noble accepts no liability for loss arising from the use of the material in this report, except that this exclusion of liability does not apply to the extent that such 
liability arises under specific statutes or regulations applicable to Noble. This report is not to be relied upon as a substitute for the exercising of independent 
judgement. Noble may have published, and may in the future publish, other research reports that are inconsistent with, and reach different conclusions from, 
the information provided in this report. Noble is under no obligation to bring to the attention of any recipient of this report, any past or future reports. Investors 
should only consider this report as single factor in making an investment decision.

IMPORTANT DISCLOSURES
This publication is confidential for the information of the addressee only and may not be reproduced in whole or in part, copies circulated, or discussed to 
another party, without the written consent of Noble Capital Markets, Inc. ("Noble"). Noble seeks to update its research as appropriate, but may be unable to do 
so based upon various regulatory constraints. Research reports are not published at regular intervals; publication times and dates are based upon the analyst's 
judgement. Noble professionals including traders, salespeople and investment bankers may provide written or oral market commentary, or discuss trading 
strategies to Noble clients and the Noble proprietary trading desk that reflect opinions that are contrary to the opinions expressed in this research report.

The majority of companies that Noble follows are emerging growth companies. Securities in these companies involve a higher degree of risk and more volatility 
than the securities of more established companies. The securities discussed in Noble research reports may not be suitable for some investors and as such, 
investors must take extra care and make their own determination of the appropriateness of an investment based upon risk tolerance, investment objectives and 
financial status.

Company Specific Disclosures
The following disclosures relate to relationships between Noble and the company (the "Company") covered by the Noble Research Division and referred to in 
this research report.
 
The Company in this report is a participant in the Company Sponsored Research Program ("CSRP"); Noble receives compensation from the Company for such 
participation. No part of the CSRP compensation was, is, or will be directly or indirectly related to any specific recommendations or views expressed by the 

analyst in this research report. 

Noble intends to seek compensation for investment banking services and non-investment banking services (securities and non-securities related) within the 
next 3 months.
 
Noble is not a market maker in the Company.
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FUNDAMENTAL ASSESSMENT
The fundamental assessment rating system is designed to provide insights on the company's fundamentals both on a macro level, which incorporates a 
company's market opportunity and competitive position, and on a micro/company specific level. The micro/company specific attributes include operating & 
financial leverage, and corporate governance/management. The number of check marks that a company receives is designed to provide a quick reference and 
easy determination of the company's fundamentals based upon the following five attributes of the company (weighting reflects the importance of each attribute 
in the overall scoring of company’s fundamental analysis): 

Attribute Weighting

   Corporate Governance/Management 20%

   Market Opportunity Analysis 20%

   Competitive Position 20%

   Operating Leverage 20%

   Financial Leverage 20%

For each attribute, the analysts score the company from a low of zero to a high of ten based upon the analysis described below. The final rating and resulting 
check marks is a result of dividing the overall score (out of 100%) by ten.

Rating Score Checks

   Superior 9.1 to 10 Five Checks

   Superior 8.1 to 9 Four & A Half Checks

   Above Average 7.1 to 8 Four Checks

   Above Average 6.1 to 7 Three & A Half Checks

   Average 5.1 to 6 Three Checks

   Average 4 to 5 Two & A Half Checks

   Below Average 3 to 3.9 Two Checks

   Below Average 2 to 2.9 One & A Half Checks

   Low Quality 0 to 1.9 One Check

While these are the attributes currently used for the analyst's fundamental analysis, the attributes and weighting may be reviewed, updated with additional 
attributes, and/or changed in the future based on discussions with the analysts and recommendations from the Director of Research.

Following is the description of each attribute in the fundamental analysis. 

Corporate Governance/Management
We believe that a review of corporate governance and assessment of the senior management are important tools to determine investment merit. Good 
corporate governance aligns management with the interests of stakeholders. As such, analysts are to rank the company on the basis of good corporate 
governance principles that may include rules and procedures, board composition and staggered term limits, rights and responsibilities, corporate objectives, 
monitoring of actions and policies, and accountability. In addition, analysts will assess issues with controlling shareholders and whether decisions have been 
made in the past that were in the interests of all shareholders. In addition, management will be assessed based on industry experience, expertise, and/or track 
record. 

High ranking example: Board and management that is aligned with the interests of shareholders with incentives based on stock price appreciation and with an 
experienced management team known for exceptional shareholder returns.

Low ranking example: Concentrated ownership without independent directors that do not necessarily align with all shareholders' interests.

The Market Opportunity Analysis 
In this review, the analyst assesses the company's macro environment as a measure of understanding the industry. Factors considered include the size and 
growth potential of the industry under various economic conditions, the emerging demands in the market, technological benefits/disruptions, competition, 
geographical opportunities, and customer demands/needs, and an assessment of supply and distribution channels. In addition, the analyst will review legal and 
regulatory trends, as well as potential shifts in consumer or social behavior and natural environment changes.

High rank example: A company in an industry that is growing revenues well above GDP rates (which are on average 2% plus) and/or may have unmet or under-
served needs in a rapidly growing market opportunity. 

Low rank example: A mature industry that is in secular decline and likely to grow below GDP rates.
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Competitive Position 
The evaluation of the company's competitive position is another macro environment attribute designed to measure the relevance, market share, position and 
value proposition, and sustainable differentiations of the company and its products/services within its industry. Ease of entry into the industry and the ability of 
other well-funded players to potentially enter the market would be determined. As such, the assessment would consider the company's strengths and 
advantages of its products/services against weaknesses and limitations. This may include the company's current brand awareness, pricing and cost structure, 
current market strategies and geographic penetration that may affect demand for its products/services. In addition, the company's competitors would be 
evaluated. 

High rank example: An analyst would consider the company's product to be superior to its competitors and that should allow the company to gain market share. 

Low rank example: A company with a "me-too" product that does not have any significant technology advantages in an industry that has low barriers to entry. 

Operating Leverage
Simplistically, operating leverage is determined by the operating income relative to changes in revenue. The analyst will calculate the impact on sensitivity on 
gross margins and variable costs to determine operating leverage. The analyst will take into account the ability of the company to cut fixed and variable costs in 
a challenged revenue environment and technological changes that may impact operating expenses. In addition, the analyst is to assess corporate strategies 
that include capital investment, which may be required for sustainable revenue growth, marketing expenses, and the company's ability to attract and retain 
talent and/or employees. The analyst should focus on the revenue opportunity and determine the price elasticity of demand for the company's products or 
services. In other words, the analyst is to rank the company based on improved operating margins going forward on an absolute and relative basis. 

High rank example: A company that has improving margins for the foreseeable future, with significant price elasticity. 

Low rank example: A company that is in a challenged revenue environment with a fixed cost structure and limited ability to cut costs, indicating an outlook for 
declining margins. 

Financial Leverage 
A strict definition of financial leverage is total debt divided by total shareholder's equity. Financial leverage analysis is to determine the company's ability to 
improve shareholder value by means of utilizing its balance sheet to grow organically or to acquire assets. Analysts may look at the company's debt to cash 
flow leverage ratio, interest coverage ratios, or debt to equity ratios. In addition, the interest rate environment and the outlook for interest rates are a factor in 
determining the company's ability to manage financial leverage. Finally, the analyst is expected to determine the ability to service the debt given the industry 
and/or company profile, such as cyclicality, barriers to entry, history of bankruptcy, consistency in revenue and profit growth, or predictability in sales and profits 
and large cash reserves. The analyst is expected to take into account capital intensity of the company and the anticipated of capital allocation decisions. 

High rank example: A company with predictable and growing revenue and cash flow with modest debt levels. This may indicate that the company could improve 
shareholder value through growth investments, including acquisitions, using debt financing.

Low rank example: A company in a cyclical industry in a late stage economic cycle that has above average debt leverage and is in an industry that has a history 
of financial challenges, including bankruptcies. 
 

ANALYST CREDENTIALS, PROFESSIONAL DESIGNATIONS, AND EXPERIENCE
Senior Equity Research Analyst focusing on the Biotechnology and Specialty Pharmaceuticals industry. 16 years of industry experience. BA in Economics from 
Tulane University and an MBA from Columbia Business School. FINRA licenses 7, 24, 63, 86, 87

CONTINUING COVERAGE

Unless otherwise noted through the dropping of coverage or change in analyst, the analyst who wrote this research report will provide continuing coverage on 
this company through the publishing of research available through Noble Capital Market's distribution lists, website, third party distribution partners, and through 
Noble’s affiliated website, channelchek.com. 
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WARNING
This report is intended to provide general securities advice, and does not purport to make any recommendation that any securities transaction is appropriate for 
any recipient particular investment objectives, financial situation or particular needs. Prior to making any investment decision, recipients should assess, or seek 
advice from their advisors, on whether any relevant part of this report is appropriate to their individual circumstances. If a recipient was referred to by an 
investment advisor, that advisor may receive a benefit in respect of transactions effected on the recipients behalf, details of which will be available on request in 
regard to a transaction that involves a personalized securities recommendation. Additional risks associated with the security mentioned in this report that might 
impede achievement of the target can be found in its initial report issued by . This report may not be reproduced, distributed or published for any purpose 
unless authorized by .

RESEARCH ANALYST CERTIFICATION
Independence Of View
All views expressed in this report accurately reflect my personal views about the subject securities or issuers.

Receipt of Compensation
No part of my compensation was, is, or will be directly or indirectly related to any specific recommendations or views expressed in the public appearance and/or 
research report.

Ownership and Material Conflicts of Interest
Neither I nor anybody in my household has a financial interest in the securities of the subject company or any other company mentioned in this report.

NOBLE RATINGS DEFINITIONS % OF SECURITIES COVERED % IB CLIENTS

   Outperform: potential return is >15% above the current price 91% 25%

   Market Perform: potential return is -15% to 15% of the current price 9% 1%

   Underperform: potential return is >15% below the current price 0% 0%

NOTE: On August 20, 2018, Noble Capital Markets, Inc. changed the terminology of its ratings (as shown above) from "Buy" to "Outperform", from "Hold" to 
"Market Perform" and from "Sell" to "Underperform." The percentage relationships, as compared to current price (definitions), have remained the same.

Additional information is available upon request. The recipient of this report who wishes further information regarding the subject company or the disclosure 
information mentioned herein, should contact by mail or phone.

Noble Capital Markets, Inc.
150 E Palmetto Park Rd, Suite 110
Boca Raton, FL 33432
561-994-1191

Noble Life Science Partners is a division of Noble Capital Markets, Inc.. 

Noble Capital Markets, Inc. is a FINRA (Financial Industry Regulatory Authority) registered broker/dealer.

Noble Capital Markets, Inc. is an MSRB (Municipal Securities Rulemaking Board) registered broker/dealer.
Member - SIPC (Securities Investor Protection Corporation)

Report ID: 25582
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