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Hemispherx Biopharma, Inc. Buy
Ampligen, Leveraging Innate Immunity for Multiple Cancers
- Initiating Coverage with a Buy Rating and $8 PT
Summary

• We are initiating coverage of Hemispherx Biopharma with a Buy rating and
a $8 price target. The company’s lead asset is Ampligen, a unique TLR3
agonist that reprograms the tumor microenvironment (TME) to become more
responsive to other therapies, including checkpoints.

• Ampligen is a differentiated immune oncology (IO) approach that leverages
dsRNA (TLR3 agonist) and the innate immune response to alter the chemokine
profile in the TME, making tumors more susceptible to attack by other
therapies (checkpoints, chemo, small molecules etc.)

• Multiple early stage combination studies ongoing; a P1/2 and P2 in ovarian
cancer, a P2 in triple negative breast cancer, and a P2a in colorectal
cancer w/ liver mets and an expanded access program in pancreatic cancer
(monotherapy). Data updates expected in 2019/20, as well as additional new
studies initiating.

• Conclusion. As the IO space continues to grow from checkpoints and CAR-
T to vaccines, what's become more clear is that unlocking the larger market
opportunities is going to take combinations, and sets the stage for Ampligen.
With a ~$10M valuation and data updates expected over 2019 and 2020, which
if positive, could demonstrate proof concept, we see upside.

Details
Ampligen (rintatolimod) in immune oncology. Ampligen is a double-stranded
RNA (dsRNA) that engages to toll-like receptor-3 (TLR3) and activates a range of
immune responses. The end result is intratumoral chemoattraction of killer T cells
(Teffs) with simultaneous reduction in regulatory T cells (Tregs). This chemokine
modulation is unique to Ampligen and is not found in other TLR3 agonists (i.e.,
poly-I:C). Selective accumulation of anticancer cells positively reprograms the tumor
microenvironment to convert previously nonresponsive ‘cold’ tumors to ‘hot.’ This
allows checkpoint inhibitors and other drugs to potentially be more efficacious.
Hemispherx is developing Ampligen for multiple types of cancer as a standalone
therapy or as a combinational therapy with checkpoint inhibitors and/or other drugs.

Multiple early-stage clinical trials. Based on positive data from past studies, which
have demonstrated synergies when combining Ampligen with certain checkpoint
inhibitors and drugs, the following trials were designed with a combination therapy
protocol: two studies (P1/2 and P2) in recurrent (N=40) and advanced recurrent
(N=45) ovarian cancer, a P2a in colorectal cancer (CRC) metastasized to liver
(N=12), and a P2 in triple-negative breast cancer (N=6). Ampligen was also approved
for a recently extended Early Access Program (EAP) in the Netherlands to study the
standalone effect of Ampligen in treating advanced pancreatic cancer (N=24) without
additional therapy; data expected over 2019 and 2020. Additional trials evaluating
Ampligen in combination with other therapies are planned: refractory metastatic
CRC, advanced urothelial (bladder), melanoma, renal cell carcinoma, non-small cell
lung, pancreatic (+ Keytruda), and prostate (FDA cleared the trial to initiate).

Valuation. We model Ampligen commercialization in 2024 for the following cancers:
advanced and recurrent ovarian, pancreatic, triple-negative breast, and colorectal.
A risk adjustment of 50% is applied to the therapeutic models based on stage of
development, clinical trial risk and other factors. A 30% discount is applied to the
free cash flow, discounted EPS, and sum-of-the-parts models, which are equally
weighted to derive a 12-month price target of $8.

SEE PAGES 14 - 15 FOR IMPORTANT DISCLOSURES AND DISCLAIMERS
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Company Background. Hemispherx Biopharma, Inc. is an immuno-pharma company headquartered in 

Ocala, Florida that is focused on the research and development of therapeutics to treat multiple types of 

cancers, as well as immune-deficiency disorders. The company has established a strong foundation of 

laboratory, pre-clinical, and clinical data with respect to the development of nucleic acids and natural 

interferon to enhance the natural antiviral defense system of the human body and to aid the 

development of therapeutic products for the treatment of certain cancers and chronic diseases. 

Hemispherx’s flagship products include Ampligen (rintatolimod), a first-in-class drug of large 

macromolecular RNA (ribonucleic acid) molecules, and Alferon N Injection (interferon Alfa-N3). 

Ampligen represents an RNA being developed for globally important cancers, viral diseases, and 

disorders of the immune system. Ampligen is also being evaluated for the treatment of myalgic 

encephalomyelitis/chronic fatigue syndrome (ME/CFS). Alferon N Injection is approved for a category of 

STD infection and patients that are intolerant to recombinant interferon in Argentina. Alferon is the only 

natural-source, multi-species alpha interferon currently approved for sale in the US for the intralesional 

treatment of refractory (resistant to other treatment) or recurring external Condylomata 

Acuminata/genital warts (GW) in patients 18 years of age or older. 

 

Senior Management: 

Thomas K. Equels, M.S., J.D. – Chief Executive Officer  

Thomas Equels was named Hemispherx’s Chief Executive Officer in February 2016. He served as the 

company’s President since August 2015 and has been a Director since 2008. Mr. Equels also presently 

serves as Hemispherx’s Executive Vice Chairman. He previously served as the company’s Secretary 

from 2008 to 2016, General Counsel from 2010 to 2016, and Chief Financial Officer from December 

2013 to February 2016. Prior to taking over as Hemispherx’s Chief Executive Officer, Mr. Equels had 

been the President of the Equels Law Firm based in Miami Florida that focuses on litigation. For over a 

quarter century, Mr. Equels has represented national and state governments, as well as companies in 

the banking, insurance, aviation, pharmaceutical, and construction industries. On numerous occasions, 

Mr. Equels has been the court appointed receiver to turnaround distressed companies. Mr. Equels 

received his Juris Doctor degree with high honors from Florida State University. He is a summa cum 

laude graduate of Troy University and also obtained his masters' degree in Management from Troy. He 

is a member of the Florida Bar Association and the American Bar Association. Mr. Equels is also a 

highly decorated combat aviator and was knighted by Pope Benedict in 2012. 

Adam Pascale – Chief Financial Officer   

Mr. Pascale was named Hemispherx’s Chief Financial Officer in February 2016, in addition to his 

current responsibilities as Chief Accounting Officer. He has been employed with Hemispherx since 

1996, and has more than two decades of public accounting experience and prior public company 

experience. He earned a B.A. in Accounting and Finance from Rutgers University. Mr. Pascale served 

for several years as a CPA prior to joining Hemispherx, and is a member of both the American and the 

Pennsylvania Institute of Certified Public Accountants. 

 

  

Investment Risk: 

Hemispherx Biopharma’s 

products are currently not 

being commercialized in the 

US.   

Regulatory Risk: 

Hemispherx Biopharma’s 

products may not be 

successful in clinical trials 

and may not meet the 

requirements for regulatory 

approval(s), as their lead 

product, Ampligen, has 

already been denied approval 

in the past.  

Commercial Risk: 

Hemispherx Biopharma’s 

products are not 

commercialized, and if/when 

they become commercially 

available they may not 

achieve significant market 

share.  

Financial Risk: Hemispherx 

Biopharma is not profitable 

and may need to raise 

additional capital to support 

operations.  

Dilution Risk: Capital raises 

to fund operations may dilute 

investors.  

Ownership:  

Institutional: 7.82% 

Insiders: 2.64% 

 

Balance Sheet Summary:  

Cash: $4.9M 1Q19A 
Debt: $3.7M 1Q19A 
 
Analysts Covering the Stock 
(other than Maxim): 1 
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INVESTMENT SUMMARY 

Bull Case. Hemispherx’s  primary focus is on the development of its lead product candidate, Ampligen, a double-stranded RNA (dsRNA) with 

high-binding affinity to toll-like receptor-3 (TLR3). Engagement to TLR3 leads to its activation and triggers a range of immune responses 

resulting in intratumoral attraction of killer T cells (Teffs) and simultaneous reduction of regulatory T cells (Treg). This chemokine modulating 

mechanism of selectively promoting the accumulation of beneficial anticancer cells is unique to Ampligen, and has not been demonstrated with 

any other TLR3 agonists, such as polyinosinic:polycytidylic acid (poly-I:C). Ampligen’s unique mechanism of action gives it an opportunity as a 

platform therapeutic to be combined with checkpoints and/or other therapies to target multiple cancers. Recall that the majority of cancer patients 

do not respond to or have inadequate responses to checkpoint monotherapy. Thus while checkpoints have emerged as standard of care, 

generating billions of dollars annually, the larger checkpoint market has yet to be unlocked. Initial targets for Ampligen are ovarian, colorectal, 

triple-negative breast, and pancreatic cancers. In the latter, Ampligen may also be used as  a monotherapy. Several early stage studies are 

ongoing with data updates expected over 2019 and 2020, which should provide catalysts for Hemispherx’s stock. Ampligen is also being 

developed for the treatment of myalgic encephalomyelitis/chronic fatigue syndrome (ME/CFS), which already received regulatory approval  (for 

severe ME/CFS) in Argentina and has an active NDA on file in the US. This is only drug for ME/CFS; the Argentine approval is the first approval 

for this disease anywhere in the world. ME/CFS is considered now to be a biological disorder that manifests in the immune system, which is why 

Ampligen as an immune modulator impacts disease. Hemispherx is likely to do a confirmatory study which was requested by the FDA to support 

the FDA. That said, the primary focus remains on oncology. The bottom line is that the next significant advance for immune oncology as it 

relates to checkpoints is it taking a combination approach. For Hemispherx, Ampligen is differentiated and has potential across a wide range of 

cancers and it could become essentially a universal ‘adjuvant’ immune modulator to be paired with other therapies. Success is not yet factored in 

to the ~$10M  valuation of HEB today. With trials running and data updates expected, there is upside.  

Bear Case. As the immune oncology space continues to grow, combination approaches and which combinations emerge is still a work in 

progress. The space is crowed with companies from big pharma/biotech to smaller groups all racing to develop the next combination with a 

checkpoint. Ampligen from a development perspective is still early stage and the data demonstrating potential utility in various cancers thus far is 

essentially anecdotal and not yet representative of definitive proof of concept. While targeting TLR3 has been well published in the literature for 

chemokine modulation and potentially having use in oncology, the clinical data is limited and bears see a long and expensive road ahead for 

Hemispherx to potentially emerge as an IO player. 

Our Take. Ampligen could emerge as a unique therapeutic approach for multiple oncology indications as a standalone therapy or as a 

combinational therapy with checkpoint inhibitors and/or other drugs. Key to Ampligen is that it leverages the innate side of immunity to illicit 

adaptive immune responses (i.e., T cells) via signaling through the innate receptor toll-like receptor 3 (TLR3). Ampligen is a unique dsRNA (vs. 

poly-I:C); RNA being the ligand that binds TLR3. It’s essentially an anti-viral response that is triggered that also, as demonstrated by the work 

around Ampligen, has anti-cancer effects. How? The TLR3 directed response induces changes in chemokines and other signaling molecules 

that drive the upregulation of anti-cancer T cells and the downregulation of immunosuppressive Tregs through modulation of the tumor 

microenvironment. Combined, Hemispherx’s approach is differentiated in an immune oncology (IO) space that is crowded with approaches trying 

to emerge as the next combination therapy in cancer to unlock the larger checkpoint market. In addition, we believe Ampligen is the only TLR 

agonist in the IO space with a large set of long-term safety data. This includes safety stemming from the work in chronic fatigue syndrome and 

HIV; 90K+ doses given IV (also some IP (led to OC P2 trial) and IN (viral vaccine work)) with no safety issues. There is a significant amount of 

literature published in peer reviewed journals around the Ampligen mechanism of action and potential utility across multiple indications. Is it 

definitive proof of concept? No, not yet. However, multiple early stage trials are ongoing, including two studies (P1/2 and P2) in ovarian cancer, a 

P2a in colorectal cancer w/ liver metastases, a P2 in triple-negative breast cancer, and an ex-US (single center in Netherlands) early access 

program study in pancreatic cancer. Data updates are expected over 2019 and 2020 which should (if positive) contribute to building POC and 

provide catalysts for the stock. Data is going to be the driver, valuation is attractive at ~$10M, and we see upside. 

***In addition, and not yet factored in is Ampligen in ME/CFS. Additional upside could come from influenza, another potential wildcard indication. 

Finances. Hemispherx Biopharma reported 1Q19 with $4.9M in cash. On March 8, 2019, Hemispherx completed an equity financing consisting 

of series B convertible preferred stock and warrants consisting of one share of series B convertible preferred Stock with a stated value of $1,000 

per unit (and immediately convertible into shares of Hemispherx's common stock at a conversion price of $0.20 per share), and 5,000 warrants 

to purchase Hemispherx's common stock with an exercise price of $0.20 per share. The warrants will be exercisable for five years after the date 

of issuance. On June 10, 2019, Hemispherx completed a reverse split, 1 for 44.  

We estimate that the company currently has ~$4M in cash on the balance sheet, which should give it runway into 4Q19. ATM of $3M - $4M is 

also available. The company could raise additional capital via exercise of warrants. However, as a microcapitalized biotechnology company we 

expect the company to raise capital multiple times to fund operations and factor the associated dilution in our model.  
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Exhibit 1. Hemispherx Biopharma Upcoming Catalysts. 

   
 

Exhibit 2. Hemispherx Biopharma Pipeline. 

 
 

Ampligen in Cancer Immunotherapy 

 

Ampligen (rintatolimod) is the company’s synthetic double-stranded ribonucleic acid (dsRNA) that is being developed as a therapeutic for 

multiple types of cancer and immune-deficiency related chronic disorders. The mechanism of Ampligen involves binding to the toll-like receptor-3 

(TLR3), a protein that plays a key role in the recognition of pathogens and delivers immunostimulatory effects. Ampligen has the chemical 

designation poly(I):poly(C12U) and represents a nontoxic analogue of polyinosinic:polycytidylic acid (poly I:C), which is a different form of 

synthetic dsRNA.
1
 In past clinical studies, Ampligen demonstrated its ability to reprogram the tumor microenvironment by acting as a TLR3 

agonist and inducing immune response. Activation of TLR3 leads to intratumoral chemotaxis of effector T cells (Teff), which promote tumor 

destruction. Additionally, the upregulation of TLR3 leads to production of type 1 interferons (IFN-1), a family of cytokines that induces a cascade 

of signals to activate immune cell interference with viral proliferation. Thus, by its ability to activate the TLR3 pathway, Ampligen elicits both anti-

viral and anti-tumor activities.  

Toll-like Receptors (TLRs) are a class of pattern recognition receptors (PRRs) responsible for recognizing invading pathogens and responding 

with activation of the immune system. The TLR family is comprised of 10 distinct type 1 transmembrane proteins (TLR1-10) that detect specific 

patterns that are conserved in microbes known as pathogen-associated molecular pattern (PAMP). TLR proteins differentiate according to their 

binding affinity and recognition of a selective antigen. TLRs also differ by localization, as they are found on either the cell surface or inner 

compartment of different kinds of immune cells.  

Toll-like Receptor-3 (TLR3) is a sensory molecule specialized in detecting viral genomic material, such as dsRNA, and can be found 

in the endosomal compartment of dendritic cells. Upon binding to a dsRNA, monomers of TLR3 dimerize and form a functional 

homodimer that initiates an immune response. TLR3 expression leads to the recruitment of an adaptor protein called TRIF. TLR3 and 

TRIF share a homologous intracellular signaling domain, known as Toll IL-1 Receptor (TIR), which enables their engagement. As the 

TRIF-dependent pathway is induced, this unfolds a cascade of signaling events that result in the production of interferons (IFNs) and 

other inflammatory cytokines. Many studies have linked TLR3 stimulation with the accumulation of effector T cells (Teffs) in tumors, 

which are known for their role in attacking the tumor. 

Exhibit 3. Virus Detection by Innate Immunity. The left side of the schematic shows a viral infection response that is elicited by non-immune 

cells. These cells interfere with ss/dsRNA proliferation by inducing the RNA-induced silencing complex (RISC), a multiprotein complex known for 

its defensive role against viral infections. By contrast, the right side depicts endosomal TLRs (TLR 3,7,8), which bind selectively to dsRNA 

materials and restrict viral proliferation by inducing interferons and cytokines. 

                                                           
1
 H. Navabi, et al. “A clinical grade poly I:C-analogue (Ampligen®) promotes optimal DC maturation and Th1-type T cell responses of healthy donors and 

cancer patients in vitro.” Elseiver, Volume 27, Issue 1, 1 Janurary 2009.  

Product Geography Indication Event Timeline Impact

Ampligen US Colorectal Cancer Metastatic to Liver P2a Primary Data 1H19 +

Ampligen US Pancreatic cancer EAP update 1H19 +

Ampligen US Advanced Ovarian Cancer P2a Primary Data 2019 +

Ampligen US Triple negative breast cancer P2 Primary Data 2020 +

Ampligen US Colorectal Cancer Metastatic to Liver P2a Top-line Data 2020 ++

Ampligen US Advanced Ovarian Cancer P2 Top-line Data 2020 ++

Ampligen US Recurrent Ovarian Cancer P1/2 Primary Data 2020 +

Stock Signi ficance Scale: + of moderate importance; ++ higher level ; +++ very important

Source: Company reports  and Maxim Forecasts

Product Geography Indication Approved Marketed

Ampligen (rintatolimod) US Myalgic Encelphalomyelitis/Chronic Fatigue Syndrome 

Ampligen (rintatolimod) US Overian, Colorectal, Renal Cell Carcinoma, Breast and Melanoma Cancers

Ampligen (rintatolimod) US Pancreatic Cancer

Ampligen (rintatolimod) US Bladder Cancer

Alferon N Injection (interferon alfa-n3) US Genital HPV

Source: Company Reports  and Maxim

Phase I Phase II Phase IIIDevelopment Pre-IND
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Source: https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2084215/# 

 

Exhibit 4. TRIF-dependent Signaling Pathway. TLR signaling is largely divided into two distinct pathways: MyD88-dependent and TRIF-

dependent pathways.
2
 These pathways are activated by distinct adaptor proteins (MyD88 or TRIF). In a TRIF-dependent manner, TLR3 recruits 

kinases TBK1 and RIPK1, which activate the transcription factors IRF3 and NF-kB, respectively. Other TLRs utilize MyD88-dependent pathway, 

which are also inflammatory cytokines.  

 

 
Source: The American Journal of Pathology 

 

Interferons (IFNs) are a family of intercellular signaling proteins
3
 that respond to a viral infection by triggering the protective defenses of the 

immune system. Upon entering the host cell, the virus has a mission to replicate its double-stranded RNA (dsRNA)
4
 to ensure the spread of their 

genomic materials to nearby uninfected cells. dsRNA materials are recognized and bound by toll-like receptors (TLRs), which sequentially 

induce IFNs to signal cells to produce immune proteins for antiviral activities; IFN was thus named for its ability to ‘interfere’ with viral 

proliferation.
5
 There are three classes of IFNs identified in humans: alpha, beta, and gamma. The alpha and beta IFNs are further classified as 

Type 1 IFNs (IFN-1) due to their homologous molecular structural, and gamma represents IFN-2. In addition, these two groups differentiate by 

cellular origin, primary function, and specific receptor-binding which leads to separate signaling pathways.  

Alpha Interferons belong to the IFN-1 group comprising of 13 subtypes in the human,
6
 whereas beta and gamma IFNs each transcribe 

one subtype.
7
 IFN-1 is induced by almost every cell in the body upon a viral infection. Despite their homologous structures, alpha and 

                                                           
2
 Kawasaki, Takumi and Taro Kawai. “Toll-like receptor signaling pathways” Frontiers in immunology vol. 5 461. 25 Sep. 2014, doi:10.3389/fimmu.2014.00461 

3
 Andrea M, De., et al., “The interferon system: an overview.” European journal of paediatric neurology (2002). 

4
 Gantier, Michael P and Bryan R G Williams. “The response of mammalian cells to double-stranded RNA” Cytokine & growth factor reviews vol. 18,5-6 

(2007): 363-71. 
5
 “Interferon” (August 07, 2009). Encyclopaedia Britannica.  

6
 Hilkens, Catharien., et al., “Differential Responses to IFN-α Subtypes in Human T Cells and Dendritic Cells.” The Journal of Immunology November 15, 2003, 

171 (10) 5255-5263 
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beta IFNs are indicated for treating different types of diseases. Alpha IFN (Interferon alfa-2b) has been approved in the US to treat 

chronic hepatitis B and C, various types of cancer, and genital warts. IFN-1 members bind to a transmembrane protein complex known 

as IFN-alpha/beta receptor (IFNΑR), which consists of the two subunits IFNΑR1 and IFNΑR2. On receptor-binding, a cascade of signal 

transductions occur to produce beneficial effects against infections and tumors.   

Exhibit 5. Cellular Sources of Interferon Type 1 (IFN-1). There are several routes in which a viral infection can occur: skin/mucosal infection, 

organ infection, or systemic infection. Depending on the route of infection and the effect of the virus on the tissue, the appropriate cells will 

release IFN-1 products and initiate a defensive response. Most IFN-alpha and IFN-beta are generally derived from leukocytes (e.g., monocytes) 

and fibroblasts, respectively.
8
  

 

Source: National Institute of Health  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3572907/ 

 

 

Exhibit 6. JAK/STAT Signaling Pathway. IFN-alpha (IFN-α) engagement of IFN-α receptor (IFNΑR) results in dimerization of IFNΑR1 and 

IFNΑR2 subunits, and sequentially activates the two proteins Janus kinase 1 (Jak1) and Tyrosine kinase 2 (Tyk2). Activation of these kinases 

results in recruitment and activation of signal transduction and activator of transcription ( STAT) proteins 1 and 2. STAT proteins interact with a 

member of the IRL family of transcription factors, IRF9,
9
 and forms the ISGF3 (IFN-stimulated gene factor 3) complex. Upon entering the cell 

nucleus, ISGF3 binds to sequences of ISRE (IFN-stimulated response element) which induces hundreds of genes
10

 eliciting anti-viral activities. 

 
Source: Nature Reviews Immunology 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4084561/ 

 

 

                                                                                                                                                                                                                                      
7
 Interferons – Types of Interferons and How They Work. Science.jrank.org 

 
8
 Runkel, Laura et al. “Differences in Activity between α and β Type I Interferons Explored by Mutational Analysis” (1998). Journal of Biological Chemistry.  

9
 Rengachari, Srinivasan et al. “Structural basis of STAT2 recognition by IRF9 reveals molecular insights into ISGF3 function” Proceedings of the National 

Academy of Sciences of the United States of America vol. 115,4 (2018): E601-E609. 
10

 Gantier, Michael P and Bryan R G Williams. “The response of mammalian cells to double-stranded RNA” Cytokine & growth factor reviews vol. 18,5-6 
(2007): 363-71. 
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Chemokines are signaling proteins that induce chemoattraction to guide the migration of proinflammatory effector T cells (Teffs) and 

suppressive regulatory T cells (Tregs) to the site of inflammation and/or tumors. By expressing either immunostimulatory or immunosuppressive 

functions, T cells play distinct roles in regulating the immune system, as well as in tumor microenvironments. Cytotoxic CD8
+
 T cell (CTL) is a  

Teff cell that secretes enzymes that destroys cancer cells, and therefore, its presence is indicative of positive prognosis in cancer. In contrast, 

Tregs promote tumor progression by suppressing the activities of CTL and other Teff cells. Selective induction of chemokines, such as CXCL10, 

which promotes CTL chemotaxis while eliminating undesirable Treg attraction by CXCL12 and CCL22, has been demonstrated in a variety of 

Ampligen treated tumors. Reprogramming the tumor microenvironment creates a better environment for checkpoint inhibitor therapies, such as 

pembrolizumab.
11

 

AACR 2018 Study Demonstrates Benefits of Ampligen over Poly-I:C. In a paper titled “Helicase-Driven Activation of NFκB-COX2 Pathway 

Mediates the Immunosuppressive Component of dsRNA-Driven Inflammation in the Human Tumor Microenvironment,” published in AACR 2018, 

researchers compared the roles of Ampligen (rintatolimod) vs. poly-I:C in reprogramming the tumor microenvironment (‘turning cold tumors hot’) 

via chemokine modulation. The study collected tissue explants from patients with ovarian cancer and differentially treated the tumors with either 

of the two dsRNA forms. While results demonstrated that both adjuvants had successfully activated the TLR3 pathway and induced CTL-

attractants, only Ampligen was able to selectively eliminate Treg attraction. Unlike Ampligen, poly-I:C could not avoid activation of the 

MAVs/helicase pathway and leading to NFkB- and COX2- dependent  induction of CCL22 and CXCL12, and promoting Treg attraction. Tregs 

suppress the immune response by natural design as there needs to be a mechanism in place to turn down the response for it could be ‘too 

much’. 

Exhibit 7. Chemokine Modulation in Tumors by Ampligen vs. Poly-I:C. Tumor tissues from (n=8) ovarian cancer patients were ex vivo-

cultured with poly-I:C (pIC) and rintatolimod (RINT). (A) Both TLR3 agonists demonstrated similar effects in CXCL10 induction and promoting 

CTL migration to cancer tissues, but differed in their ability to promote Treg attraction. pIC selectively induced CCL22 and CXCL12, and the 

production of suppressive factors. (B) Poly-I:C demonstrated reduced CTL attraction with elevated Treg attraction, compared with Ampligen. (C) 

Poly-I:C induced the suppressive factors COX2, IDO, and CCL22 in ovarian cancer specimen and in monocyte-derived macrophages. This 

selective feature was not demonstrated by rintatolimod.  

 

   
 

Source: Theodoraki Cancer Research 2018 

 

 

Exhibit 8. Combinational Treatments of IFNα and Indomethacin. The AACR study in addition has tested the synergized antitumor activity 

when combining Ampligen with exogenous alpha interferon (IFNα), an enhancer of TLR3 expression. Samples of tumor tissues were 

differentially treated with various combinations of IFNα, Ampligen (RINT), poly-I:C (pIC), and COX1/2 inhibitor indomethacin (Indo) to evaluate 

which combinational approach can most effectively reduce Treg attraction. (A) Tumor samples were collected from n=8 patients and treated with 

                                                           
11

 Theodoraki, Marie-Nicole., et al. “Helicase-Driven Activation of NFκB-COX2 Pathway Mediates the Immunosuppressive Component of dsRNA-Driven 
Inflammation in the Human Tumor Microenvironment” (2018). American Association of Cancer Research.  
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various combination treatments. Tumors that were treated with pIC combined with IFNα alone showed partial suppression of CCL22 induction. 

However, when Indo was added to the combination, induction of undesirable chemokines was abrogated. (B) Tumor explants (n=5) 

demonstrated, IFNα alone and the combination of IFNα and Indo suppressed the ability of pIC to promote Treg attraction. (C) Poly-I:C treated 

cancer specimens (n=6), and macrophage cultures (n=7) showed that the combination of IFNα and Indo abrogated the induction of COX2- and 

COX2-dependent suppressive factors IDO, IL10. Induction of CXCL12 was also most effectively suppressed when fibroblast cultures (n=5) were 

treated with the combination of IFNα and Indo.  

 
 

Source: Theodoraki Cancer Research 2018 

 

 

Preclinical Data Supports Ampligen and Intron A Combinational Treatment. In a paper titled “Functional reprograming of chemokine 

microenvironment in colorectal cancer to promote intratumoral accumulation of immune effector cells,” published in The Journal of Immunology 

in 2016, researchers discuss the beneficial combination of Ampligen with Merck’s Intron A, and the PGE2 antagonist oral celecoxib. Preclinical 

studies that evaluated the combination of TLR3 ligands with IFNα and PGE2 antagonists in treating tissue explant culture and mouse tumor 

models, have demonstrated the combination’s ability to selectively promote CTL-attraction while suppressing Treg attraction. Based on these 

positive data, a phase I/II clinical study (UPCI 10-131/NCT01545141) was conducted to determine the safety and efficacy of Ampligen combined 

with Merck’s (MRK – NR)  Intron A and oral celecoxib, in patients with resectable recurrent colorectal cancer.
12

 The completed phase I of the trial 

demonstrated positive results and was supportive of this combination: selective reduction in the markers of CTLs, TH1- and NK cells in 

circulation, an enhanced ratio of CXCL10 to CCL22, and an increased ratio of CD8+ (CTL marker) to FoxP3 (Treg marker) compared to patients 

receiving standard care (non-randomized control). There are multiple other publications demonstrating immunological activity of Ampligen in 

oncology.  

 

Indications and Clinical Programs 

 

Hemispherx has initiated several clinical programs using Ampligen to treat a variety of solid tumors. Past studies have validated the 

effectiveness of Ampligen in chemokine modulation to positively reprogram the tumor microenvironment. The result includes the accumulation of 

cytotoxic T cells (CTLs) which destroy cancer cells, and simultaneous reduction in chemoattraction for regulatory T cells (Tregs). Additionally, 

Ampligen has demonstrated synergism when combined with other forms of immunotherapy, such as anti-PD-1 check-point blockade therapy 

(Keytruda), and recombinant interferon alfa-2b (Intron A). The following trials aim to study the antitumor effects of Ampligen in standalone 

therapy as well as in combinational therapy. 

                                                           
12

 Kalinski, Pawel., et al. “Functional reprograming of chemokine microenvironment in colorectal cancer to promote intratumoral accumulation of immune effector cells” (2016). 

The Journal of Immunology. 
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Pancreatic Cancer begins in the tissues of the pancreas, and due to its lack of symptoms, it is often diagnosed at an advanced stage.
13

 There 

are two main types of pancreatic cancer: adenocarcinomas and pancreatic neuroendocrine tumors (PNETs). Approximately 90% of all 

pancreatic cancer patients are diagnosed with adenocarcinoma, whereby cancer cells develop in the exocrine (enzyme-producing) component of 

the organ. Much less commonly, PNETs, or islet cell tumors, constitute 5% of all pancreatic cancer cases. This form of cancer begins 

development in the endocrine cells, which are responsible for the production of hormones that regulate the body’s blood sugar-levels (i.e., insulin 

and glucagon) and metabolism. As most patients are diagnosed with pancreatic cancer at very late stage, long-term survival and prognosis is 

poor.
14

 

There is an ongoing Early Access Program (EAP) for pancreatic cancer that was approved by the Inspectorate of Healthcare in Netherlands. A 

published abstract by the Erasmus Medical Center includes an early progress report of the study and information of the treatment protocol being 

utilized. The abstract mentions that patients are intravenously dosed with 400 milligrams of Ampligen, twice a week. Their blood samples were 

drawn before initiation of therapy, and every 6 weeks thereafter, to study the changes in neutrophil-to-lymphocyte ratio (NLR) and systemic 

inflammation index (SII); elevated levels of NLR and SII indicate poor survival. Preliminary results report positive data, based on the use of 

Ampligen protocol without additional therapy, thereby suggesting a potential role as standalone therapy for pancreatic cancer. Hemispherx plans 

to initiate an additional trial for pancreatic cancer to evaluate treatment with Ampligen in combination with checkpoint blockades. 

Triple-Negative Breast Cancer (TNBC) is a form of breast cancer, whereby cancer cells test negative for estrogen receptors, progesterone 

receptors, and HER2. This means that treatment with hormone therapy or HER2 targeted treatments like Herceptin are likely to be ineffective. 

Between 10% and 20% of breast cancers will be triple-negative.
15

 TNBC is typically more aggressive than other breast cancer types with a five-

year survival rate of 77% versus 93% for patients with other types of breast cancer.
16

 The FDA has recently approved the PD-L1 inhibitor, 

Atezolizumab (Tecentriq), as a combination therapy for frontline TNBC. Patients with metastatic TNBC are currently being recruited for a Phase 

2 open label study that is using chemokine modulation therapy with Ampligen and checkpoint inhibitor, pembrolizumab (Keytruda). The trial’s 

primary objective is to evaluate an increase of cytotoxic CD8
+
 (CTL) infiltration into the tumor to enhance the effectiveness of Keytruda in 

treatment. Hemispherx has recently announced that the first participant has received initial dosing.  

Ovarian Cancer occurs when cancer cells develop in the female productive ovaries. Risk factors for ovarian cancer includes, among other 

factors: older age, obesity, inherited genes, and family history. This disease is often detected at late-stage, contributing to its difficulty in 

treatment, as well as tendency to metastasize to other organs. In addition, patients who undergo initial treatment will experience recurrence 70% 

of the time.
17

 A phase 2 clinical trial is being conducted to evaluate the triple combination of  Ampligen, pembrolizumab, and cisplatin, in patients 

with advanced ovarian cancer. The study has initiated enrollment with a 45 patient target. A second program (phase 1/2) targeting advanced 

recurrent ovarian cancer is ongoing with 11 of the target 12 patients enrolled. Data updates expected over 2019 and 2020. 

Colorectal Cancer (CRC), one of the major leading cause of cancer death, is responsible for over 50,000 deaths each year in the US and over 

700,000 deaths worldwide. The onset of CRC involves the growth of an abnormal tissue called a polyp, which begins on the inner lining layer of 

the colon or the rectum. While not all polyps are cancerous, some can develop into cancer depending on what type of polyp it is. Adenomatous 

polyps (adenomas) can form into cancer, while hyperplastic and inflammatory polyps generally do not. Once the cancer forms, it may gradually 

grow into deeper layers of the wall.
18

 CRC metastasis to the liver occurs in more than 50% of patients over the course of their lives.
19

 In a phase 

2a trial including patients with CRC that metastasized to the liver, Ampligen is being used with a combination of celecoxib (COX-2 inhibitor) and 

Interferon Alfa-2b (Intron A). Ampligen and Intron A are both known to activate the TLR3 pathway, which results in the induction of 

immunostimulatory interferons. This synergistic activity is being evaluated in a total of 12 planned patients, in which four have already been 

enrolled.   

Ampligen in Chronic Fatigue Syndrome (CFS). CFS also known as myalgic encephalomyelitis (ME), is a serious and debilitating chronic 

illness presenting a significant unmet medical need. Patients with this disorder experience severe fatigue that does not improve with rest, and 

worsens with physical or mental activity. While the cause of ME/CFS is unknown, the disorder is associated with biochemical and immune 

abnormalities. Ampligen is the only treatment with an active NDA filed with the FDA for the treatment of ME/CFS, and is an already approved 

and commercialized product in Argentina. In addition, the FDA has granted Ampligen an orphan drug designation, and has authorized its use for 

up to 100 patients at a time through an Early Access Program (EAP). 
 

Alferon N Injection (Interferon alfa-n3) is the company’s injectable formulation of natural alpha interferon, approved in the US and Argentina 

for the treatment of STD genital warts (condylomata acuminate) caused by human papillomavirus (HPV). According to the CDC, 79 million 

Americans are currently infected with HPV, with about 14 million new cases of infection each year.
20

 Alpha interferons, which consist of a large 

                                                           
13

 Pancreatic Cancer Overview. Mayo Clinic.  
14

 Virtual Medical Centre. Pancreatic cancer: Adenomcarcinoma of the pancreas.  
15

 “Triple-Negative Breast Cancer.” Breastcancer.org, www.breastcancer.org/symptoms/diagnosis/trip_neg. 
16

 Ibid. 
17

 https://ocrahope.org/patients/about-ovarian-cancer/recurrence/ 
18

 https://www.cancer.org/cancer/colon-rectal-cancer/about/what-is-colorectal-cancer.html 
19

 Zarour, Luai R et al. “Colorectal Cancer Liver Metastasis: Evolving Paradigms and Future Directions.” Cellular and molecular gastroenterology and hepatology vol. 3,2 163-173. 

20 Jan. 2017, doi:10.1016/j.jcmgh.2017.01.006 
20

 https://www.cdc.gov/std/hpv/stdfact-hpv.htm 
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subgroup of proteins, are known to modulate the immune system response to combat viral diseases. Alferon is ‘natural’ due its production from 

human white blood cells, and contains a multi-species form of alpha interferon. In contrast, recombinant interferons are manufactured 

commercially by genetic engineering or by cell culture, and contain only a single species of alpha interferon.  

 

MODELING ASSUMPTIONS 

1. We assume Ampligen commercialization in 2024 for both advanced and recurrent ovarian cancer, triple-negative breast cancer, 

colorectal cancer, and pancreatic cancer.  

2. In ovarian cancer we model 75% of patients with late stage (‘advance’) disease and of these 35% express PD-L1 from which a 

market share is derived. In recurrent ovarian cancer, we model 70% of patients with recurrent disease and 35% PD-L1 expressors. 

In triple-negative breast cancer we model that this is 15% of the Breast Cancer population, of which 30% are PD-L1 expressors. In 

colorectal cancer, we model 50% of patients have metastases to the liver and use this for market share. In pancreatic cancer we 

model market share based on the pancreatic cancer population as a whole and for Ampligen as a monotherapy. 

3. We assume pricing of $125K per year for Ampligen based on its combinational therapy approach with checkpoints, with relatively  

comparable pricing given that  a large portion of the cancer market is not responsive to checkpoint monotherapies. Our pricing 

assumptions factor in a 3% y/y increase in price.  

4. For chronic fatigue syndrome and myalgic encephalomyelitis, we assume a platform value that grows modestly over time, while the 

focus for the company for Ampligen remains on oncology. In addition, we do not factor in potential revenue from Hemispherx’s 

already approved product, Alferon N Injection, due to a needed Pre-Approval Inspection by the FDA. 

5. A risk adjustment of 50% is applied to the therapeutic models, based on stage of development, clinical trial risk and other factors. 

 

 

Exhibit 9. Advanced Ovarian Cancer Market Model (US). 

 
 

Exhibit 10. Recurrent Ovarian Cancer Market Model (US). 

 
 

Exhibit 11. Triple-Negative Breast Cancer Market Model (US). 

 
 
  

Ampligen (rintatolimod) in Advanced Ovarian Cancer (US) 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E

Incidence in Ovarian Cancer (OC) 22,240               22,462               22,687               22,914               23,143               23,374               23,608               23,844               24,083               24,324               24,567               24,812               

Increase in incidence 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Late-stage OC (75%) 16,680               16,847               17,015               17,185               17,357               17,531               17,706               17,883               18,062               18,243               18,425               18,609               

PD-L1 Expression (35%) 6,197                 6,259                 6,322                 6,385                 6,449                 6,513                 

Market Penetration 3% 5% 8% 10% 11% 12%

Total Patients Treated 186                    313                    506                    638                    709                    782                    

Cost per treatment 125,000$          128,750$          132,613$          136,591$          140,689$          144,909$          

Increase in Cost 3% 3% 3% 3% 3% 3%

Total revenue ('000) 23,239$            40,293$            67,067$            87,212$            99,800$            113,260$          

Risk adjustment 50% 50% 50% 50% 50% 50%

Total Revenue ('000) 11,620$            20,147$            33,534$            43,606$            49,900$            56,630$            

Source: Maxim Estimates

Ampligen (rintatolimod)  in Recurrent Ovarian Cancer (US) 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E

Incidence in Ovarian Cancer (OC) 22,240               22,462               22,687               22,914               23,143               23,374               23,608               23,844               24,083               24,324               24,567               24,812               

Increase in incidence 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Recurrent OC (70%) 15,568               15,724               15,881               16,040               16,200               16,362               16,526               16,691               16,858               17,026               17,197               17,369               

PD-L1 Expression (35%) 5,784                 5,842                 5,900                 5,959                 6,019                 6,079                 

Market Penetration 5% 8% 10% 11% 12% 13%

Total Patients Treated 289                    467                    590                    656                    722                    790                    

Cost per treatment 125,000$          128,750$          132,613$          136,591$          140,689$          144,909$          

Increase in Cost 3% 3% 3% 3% 3% 3%

Total revenue ('000) 36,150$            60,171$            78,245$            89,538$            101,614$          114,518$          

Risk adjustment 50% 50% 50% 50% 50% 50%

Total Revenue ('000) 18,075$            30,086$            39,122$            44,769$            50,807$            57,259$            

Source: Maxim Estimates

Ampligen (rintatolimod) Triple Negative Breast Cancer (US) 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E

Incidence in Breast Cancer 266,120            268,781            271,469            274,184            276,926            279,695            282,492            285,317            288,170            291,052            293,962            296,902            

Increase in incidence 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Triple-Negative Breast Cancer (TNBC) (15%) 39,918               40,317               40,720               41,128               41,539               41,954               42,374               42,797               43,225               43,658               44,094               44,535               

PD-L1 Expression in TNBC Patients (30%) 11,975               12,095               12,216               12,338               12,462               12,586               12,712               12,839               12,968               13,097               13,228               13,361               

Market Penetration 2% 2% 5% 8% 9% 10%

Total Patients Treated 254                    257                    648                    1,048                 1,191                 1,336                 

Cost per treatment 125,000$          128,750$          130,038            131,338            132,651            133,978            

Increase in Cost 3% 3% 1% 1% 1% 1%

Total revenue ('000) 31,780$            33,061$            84,314$            137,614$          157,927$          179,002$          

Risk adjustment 50% 50% 50% 50% 50% 50%

Total Revenue ('000) 15,890$            16,531$            42,157$            68,807$            78,964$            89,501$            

Source: Maxim Estimates
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Exhibit 12. Colorectal Cancer Metastasized to Liver Market Model (US). 

 
 

Exhibit 13. Pancreatic Cancer Market Model (US). 

 
  

Ampligen (rintatolimod) in Colorectal Cancer with Liver mets (US) 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E

Incidence in Colorectal Cancer 140,250            141,653            143,069            144,500            145,945            147,404            148,878            150,367            151,871            153,389            154,923            156,472            

Increase in incidence 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1% 1%

Liver Metastasis (50%) 70,125               70,826               71,535               72,250               72,972               73,702               74,439               75,183               75,935               76,695               77,462               78,236               

Market Penetration 0.2% 0.7% 0.8% 0.9% 1.0% 1.2%

Total Patients Treated 149                    526                    607                    690                    775                    939                    

Cost per treatment 125,000$          128,750$          132,613$          136,591$          140,689$          144,909$          

Increase in Cost 3% 3% 3% 3% 3% 3%

Total revenue ('000) 18,610$            67,759$            80,560$            94,282$            108,980$          136,046$          

Risk adjustment 50% 50% 50% 50% 50% 50%

Total Revenue ('000) 9,305$               33,880$            40,280$            47,141$            54,490$            68,023$            

Source: Maxim Estimates

Ampligen (rintatolimod) in Pancreatic Cancer (US) 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E

Incidence in Pancreatic Cancer 55,440               56,771               58,133               59,528               60,957               62,420               63,918               65,452               67,023               68,631               70,279               71,965               

Increase in incidence 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2% 2%

Market Penetration 0.2% 0.5% 0.8% 1.0% 1.3% 1.5%

Total Patients Treated 128                    327                    536                    686                    914                    1,079                 

Cost per treatment 125,000$          128,750$          132,613$          136,591$          140,689$          144,909$          

Increase in Cost 3% 3% 3% 3% 3% 3%

Total revenue ('000) 15,979$            42,135$            71,105$            93,744$            128,536$          156,426$          

Risk adjustment 50% 50% 50% 50% 50% 50%

Total Revenue ('000) 7,990$               21,067$            35,552$            46,872$            64,268$            78,213$            

Source: Maxim Estimates
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VALUATION 

We model Ampligen commercialization in 2024 for the following cancers: advanced and recurrent ovarian, pancreatic, triple-negative breast, and 

colorectal. A risk adjustment of 50% is applied to the therapeutic models based on stage of development, clinical trial risk, and other factors. A 

30% discount is applied to the free cash flow, discounted EPS, and sum-of-the-parts models, which are equally weighted to derive a 12-month 

price target of $8.  

Exhibit 14. Free Cash Flow Model. 

 

 

Exhibit 15. Discounted-EPS Model. 

 

 

Exhibit 16. Sum-of-the-Parts Model.  

 

Average 8

Price Target 9

Year 2019

DCF Valuation Using FCF (mln):

2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029

units ('000) 2017A 2018E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E

EBIT (8,259)          (9,813)          (11,613)       (11,049)       (14,719)       (15,590)       (15,069)       31,588         75,637         127,332      177,950      217,570          264,996       

Tax Rate 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 5% 10%

EBIT (1-t) (8,259)          (9,813)          (11,613)       (11,049)       (14,719)       (15,590)       (15,069)       31,588         75,637         127,332      177,950      206,692          238,496       

CapEx 2,799           (831)             -               -               -               -               -               -               -               -               -               -                   -                

Depreciation 948              856              873              881              890              899              908              917              926              936              945              954                  964               

Change in NWC

FCF (4,512)          (9,788)          (10,740)       (10,168)       (13,829)       (14,691)       (14,161)       32,505         76,563         128,268      178,895      207,646          239,460       

PV of FCF (7,625)          (12,724)       (10,740)       (7,822)          (8,183)          (6,687)          (4,958)          8,755           15,862         20,442         21,931         19,581             17,370         

Discount Rate 30%

Long Term Growth Rate 1%

Terminal Cash Flow 833,983      

Terminal Value YE2028 60,496         

NPV 126,046      

NPV-Debt

Shares out ('000) 13,931         2029E

NPV Per Share 9

Source: Maxim estimates

Current Year 2019

Year of EPS 2029

Earnings Multiple 8 9.93 5% 10% 15% 20% 25% 30%

Discount Factor 30% Earnings 0 0 0 0 0 0 0

Selected Year EPS 17.12 Multiple 5 52.55 33.00 21.16 13.82 9.19 6.21

NPV 10 10 105.10 66.00 42.32 27.65 18.38 12.42

Source: Maxim estimates 15 157.65 99.01 63.48 41.47 27.57 18.63

20 210.20 132.01 84.64 55.30 36.76 24.84

25 262.75 165.01 105.79 69.12 45.96 31.05

30 315.30 198.01 126.95 82.95 55.15 37.26

35 367.85 231.02 148.11 96.77 64.34 43.46

Discount Rate and Earnings Multiple Varies, Year is Constant

Hemispherx Biopharma, Inc.
LT Gr

Discount 

Rate
Yrs to Mkt % Success

Peak Sales 

(MM's)
Term Value

Ampligen for  Advanced Ovarian Cancer 1% 30% 5 65% $57 $195

NPV $1.72

Ampligen for Recurrent Ovarian Cancer 1% 30% 5 65% $57 $197

NPV $1.74

Ampligen for Pancreatic cancer 1% 30% 5 65% $50 $172

NPV $1.52

Ampligen for TNBC 1% 30% 5 65% $90 $309

NPV $2.71

Ampligen for Metastatic Colorectal Cancer 1% 30% 5 65% $68 $235

NPV $2.06

Ampligen forME/CFS 1% 30% 3 80% $7 $26

NPV $0.47

Pipeline 1% 30% 5 50% $75 $259

NPV $1.75

Net Margin 70%

MM Shrs OS (2028E) 14                 

Total $6

Source: Maxim estimates
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Hemispherx Biopharma.: Income Statement ($000)

.: YE December 31 2017A 2018A 1Q19A 2Q19E 3Q19E 4Q19E 2019E 2020E 2021E 2022E 2023E 2024E 2025E 2026E 2027E 2028E 2029E

Revenue:

Clinical treatment programs - US 102              248              50               55               60               165              167              168              170              172              

Clinical treatment programs - Europe 335              119              20               25               30               75               76               77               77               78               

Ampligen Product:

CFS/ME 1,000           2,000           3,000           3,600           4,320           5,184           6,221           7,465           

Advanced Ovarian Cancer -              11,620         20,147         33,534         43,606         49,900         56,630         

Recurrent Ovarian Cancer 18,075         30,086         39,122         44,769         50,807         57,259         

Triple-Negative Breast Cancer 15,890         16,531         42,157         68,807         78,964         89,501         

Colorectal Cancer Metastatic to Liver -              9,305           33,880         40,280         47,141         54,490         68,023         

Pancreatic Cancer 7,990           21,067         35,552         46,872         64,268         78,213         

-              

Net revenue 437              367              -              70               80               90               240              242              245              1,247           2,250           65,879         125,310       194,965        256,379        304,649        357,091        

Collaborative revenue: -              

-              

-              -              -              -              -              -              -              -              -              -               -               -               -               

-              -              -              -              -              -              -              -              -              -               -               -               -               

Total Collaborative Revenue -              -              -              -              -              -              -              -              -              -              -              -              -              -               -               -               -               

Total Revenue 437              367              -              70               80               90               240              242              245              1,247           2,250           65,879         125,310       194,965        256,379        304,649        357,091        

Gross Margins:

Cost of Goods Sold 1,183           884              231              -              -              -              231              -              -              -              -              16,470         31,327         48,741         58,967         67,023         71,418         

%Gross Margin 118% 75% 75% 75% 77% 78% 80%

Gross Profit (746)            (517)            (231)            70               80               90               9                 242              245              1,247           2,250           49,410         93,982         146,224        197,412        237,627        285,673        

Operating Expenses:

Research and Development 4,098           4,778           928              960              975              1,000           3,863           3,902           7,500           9,000           9,090           9,181           9,273           9,365           9,459           9,554           9,649           

%R&D

Selling, General and Administrative 6,572           6,201           1,767           1,800           1,850           1,900           7,317           7,390           7,464           7,837           8,229           8,641           9,073           9,526           10,003         10,503         11,028         

Total Expenses 11,853         11,863         2,926           2,760           2,825           2,900           11,411         11,292         14,964         16,837         17,319         34,291         49,673         67,633         78,429         87,079         92,095         

Operating Income (Loss) (11,416)        (11,496)        (2,926)          (2,690)          (2,745)          (2,810)          (11,171)        (11,049)        (14,719)        (15,590)        (15,069)        31,588         75,637         127,332        177,950        217,570        264,996        

Interest expense and other finance costs (139)            (502)            12               12               

Interest and other income/expense 88               46               (246)            (246)            -              -              -              -              -              -              -               -               -               -               

Debt discount associated with extinguished debt (250)            (250)            

Settlement of litigation 474              

Fair value of convertible note adjustment (582)            90               90               

Redeemable warrants valuation adjustment 2,417           1,165           (45)              (45)              -              -              -              -              -              -              -               -               -               -               

Gain/loss on sales of short term marketable securities 791              859              (3)                (3)                -              -              -              -              -              -              -               -               -               -               

Gain on sale of building 223              

Total Other Income (8,259)          (9,813)          (3,368)          (2,690)          (2,745)          (2,810)          (11,613)        (11,049)        (14,719)        (15,590)        (15,069)        31,588         75,637         127,332        177,950        217,570        264,996        

Pretax Income (8,259)          (9,813)          (3,368)          (2,690)          (2,745)          (2,810)          (11,613)        (11,049)        (14,719)        (15,590)        (15,069)        31,588         75,637         127,332        177,950        217,570        264,996        

Taxes on income -              -              -              -              -              -              -              -              -              -              -              -              -              -               -               10,879         26,500         

Tax Rate 5% 10%

GAAP Net Income (Loss) (8,259)          (9,813)          (3,368)          (2,690)          (2,745)          (2,810)          (11,613)        (11,049)        (14,719)        (15,590)        (15,069)        31,588         75,637         127,332        177,950        206,692        238,496        

Other comprehensive income:

Reclassifcation adjustments for loss on sales of short term marketable securities (17)              9                 3                 

Unrealized gain/loss on marketable securities 33               (23)              

Total comprehensive loss (8,243)          (9,827)          (3,365)          (2,690)          (2,745)          (2,810)          (11,613)        (11,049)        (14,719)        (15,590)        (15,069)        31,588         75,637         127,332        177,950        206,692        238,496        

GAAP-EPS (0.29)           (0.22)           (2.91)           (1.64)           (1.67)           (1.17)           (6.80)           (2.32)           (1.95)           (1.67)           (1.25)           2.31             5.52             9.25             12.88           14.90           17.12           

GAAP-EPS (Dil) (0.29)           (0.22)           (2.91)           (1.20)           (1.22)           (0.80)           (5.08)           (2.32)           (1.95)           (1.67)           (1.25)           2.31             5.52             9.25             12.88           14.90           17.12           

Wgtd Avg Shrs (Bas) - '000s 28,676         44,189         1,157           1,640           1,642           2,394           1,708           4,757           7,530           9,312           12,103         13,655         13,710         13,765         13,820         13,875         13,931         

Wgtd Avg Shrs (Dil) - '000s 28,676         44,189         1,157           2,243           2,245           3,500           2,286           4,757           7,530           9,312           12,103         13,655         13,710         13,765         13,820         13,875         13,931         

Source: Company reports and Maxim
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DISCLOSURES

Hemispherx Biopharma, Inc. Rating History as of 06/13/2019
powered by: BlueMatrix

$100

$80

$60

$40

$20

$0
Jul 16 Oct 16 Jan 17 Apr 17 Jul 17 Oct 17 Jan 18 Apr 18 Jul 18 Oct 18 Jan 19 Apr 19

NR:NA
07/27/16

Buy:$8.00
06/11/19

Closing Price Target Price

  Maxim Group LLC Ratings Distribution As of: 06/13/19   

% of Coverage
Universe with Rating

% of Rating for which Firm
Provided Banking Services

in the Last 12 months

  Buy
Fundamental metrics and/or identifiable catalysts exist such that we
expect the stock to outperform its relevant index over the next 12 months.

82% 42%

  Hold
Fundamental metrics are currently at, or approaching, industry averages.
Therefore, we expect this stock to neither outperform nor underperform
its relevant index over the next 12 months.

18% 22%

  Sell
Fundamental metrics and/or identifiable catalysts exist such that we
expect the stock to underperform its relevant index over the next 12
months.

*See valuation section for company specific relevant indices

0% 0%

I, Jason McCarthy, Ph.D., attest that the views expressed in this research report accurately reflect my personal views about the subject security and
issuer. Furthermore, no part of my compensation was, is, or will be directly or indirectly related to the specific recommendation or views expressed
in this research report.

The research analyst(s) primarily responsible for the preparation of this research report have received compensation based upon various factors,
including the firm’s total revenues, a portion of which is generated by investment banking activities.

Maxim Group makes a market in Hemispherx Biopharma, Inc.

Maxim Group managed/co-managed/acted as placement agent for an offering of the securities for Hemispherx Biopharma, Inc. in the
past 12 months.

Maxim Group has received the non-objecting beneficial owners (NOBO) list from Hemispherx Biopharma, Inc. which may have some
value for the Firm's Wealth Management division.

Maxim Group received compensation for investment banking services from Hemispherx Biopharma, Inc. in the past 12 months.

Maxim Group expects to receive or intends to seek compensation for investment banking services from Hemispherx Biopharma, Inc.
in the next 3 months.

HEB: For Hemispherx, we use the BTK (NYSE Biotechnology Index) as its relevant index.

Valuation Methods
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HEB: We model Ampligen commercialization in 2024 for the following cancers; advanced and recurrent ovarian, pancreatic, triple negative breast
and colorectal. A risk adjustment of 50% is applied to the therapeutic models based on stage of development, clinical trial risk and other factors.
A 30% discount is applied to the free cash flow, discounted EPS, and sum-of-the-parts models, which are equally weighted to derive a 12-month
price target.

Price Target and Investment Risks
HEB: Aside from general market and other economic risks, risks particular to our price target and rating for Hemispherx Biopharma include: (1)
the regulatory and clinical risk associated with product development; (2) the ability to access capital and the very high likelihood that the company
will need to raise additional capital; (3) the rate and degree of progress of product development; (4) the rate of regulatory approval and timelines
to potential commercialization of products; (5) the reliance on collaborators and/or potential collaborators from which there could be unforeseen
delays and expenses; (6) the requirements for marketing authorization from regulatory bodies in the United States and other countries; (7) the
liquidity and market volatility of the company’s equity securities; (8) regulatory and manufacturing requirements and uncertainties; (9) product and
technology developments by competitors; (10) inability, if product(s) is/are approved to gain adequate market share and maintain adequate revenue
growth; (11) The ability of the company to maintain its exchange listing.

RISK RATINGS

Risk ratings take into account both fundamental criteria and price volatility.

Speculative – Fundamental Criteria: This is a risk rating assigned to early-stage companies with minimal to no revenues, lack of earnings, balance
sheet concerns, and/or a short operating history. Accordingly, fundamental risk is expected to be significantly above the industry. Price Volatility:
Because of the inherent fundamental criteria of the companies falling within this risk category, the price volatility is expected to be significant with the
possibility that the investment could eventually be worthless. Speculative stocks may not be suitable for a significant class of individual investors.

High – Fundamental Criteria: This is a risk rating assigned to companies having below-average revenue and earnings visibility, negative cash
flow, and low market cap or public float. Accordingly, fundamental risk is expected to be above the industry. Price Volatility: The price volatility of
companies falling within this category is expected to be above the industry. High-risk stocks may not be suitable for a significant class of individual
investors.

Medium – Fundamental Criteria: This is a risk rating assigned to companies that may have average revenue and earnings visibility, positive cash
flow, and is fairly liquid. Accordingly, both price volatility and fundamental risk are expected to approximate the industry average.

Low – Fundamental Criteria: This is a risk rating assigned to companies that may have above-average revenue and earnings visibility, positive
cash flow, and is fairly liquid. Accordingly, both price volatility and fundamental risk are expected to be below the industry.

DISCLAIMERS

Some companies that Maxim Group LLC follows are emerging growth companies whose securities typically involve a higher degree of risk and
more volatility than the securities of more established companies. The securities discussed in Maxim Group LLC research reports may not be
suitable for some investors. Investors must make their own determination as to the appropriateness of an investment in any securities referred to
herein, based on their specific investment objectives, financial status and risk tolerance.

This communication is neither an offer to sell nor a solicitation of an offer to buy any securities mentioned herein. This publication is confidential
for the information of the addressee only and may not be reproduced in whole or in part, copies circulated, or disclosed to another party, without
the prior written consent of Maxim Group, LLC (“Maxim”).

Information and opinions presented in this report have been obtained or derived from sources believed by Maxim to be reliable, but Maxim makes
no representation as to their accuracy or completeness. The aforementioned sentence does not apply to the disclosures required by FINRA Rule
2241. Maxim accepts no liability for loss arising from the use of the material presented 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 Maxim. This report is not to be relied upon in
substitution for the exercise of independent judgment. Maxim may have issued, and may in the future issue, other reports that are inconsistent with,
and reach different conclusions from, the information presented in this report. Those reports reflect the different assumptions, views and analytical
methods of the analysts who prepared them and Maxim is under no obligation to ensure that such other reports are brought to the attention of
any recipient of this report.

Past performance should not be taken as an indication or guarantee of future performance, and no representation or warranty, express or implied, is
made regarding future performance. Information, opinions and estimates contained in this report reflect a judgment at its original date of publication
by Maxim and are subject to change without notice. The price, value of and income from any of the securities mentioned in this report can fall as
well as rise. The value of securities is subject to exchange rate fluctuation that may have a positive or adverse effect on the price or income of such
securities. Investors in securities such as ADRs, the values of which are influenced by currency volatility, effectively assume this risk. Securities
recommended, offered or sold by Maxim: (1) are not insured by the Federal Deposit Insurance Company; (2) are not deposits or other obligations
of any insured depository institution; and (3) are subject to investment risks, including the possible loss of principal invested. Indeed, in the case
of some investments, the potential losses may exceed the amount of initial investment and, in such circumstances, you may be required to pay
more money to support these losses.

ADDITIONAL INFORMATION IS AVAILABLE UPON REQUEST
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