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VBI Vaccines (VBIV - $4.28) 

A Vaccine Pure Play with Several Promising Oncology and 

Viral Infection Assets in Place 

We are re-initiating coverage of VBI Vaccines (VBIV) with a Buy rating and a 

12-month price target of $7. The major value propositions are the company’s 

novel vaccine development platform and three novel vaccines that could 

potentially prevent HBV and CMV infections and treat GBM.  
 

 Sci-B-Vac could be a superior 3
rd

-generation HBV vaccine with potential benefits 

to population with unmet need. Sci-B-Vac is an approved 3
rd

-generation HBV 

vaccine in 15 countries and VBIV is seeking approval to be used in adults in the U.S. 

and EU. VBIV will conduct a Phase III trial possibly starting later in 2017. Sci-B-Vac 

has exhibited better efficacy over the 2
nd

-generation vaccines and, in our opinion, has 

a very acceptable safety profile based on its real-world experience (300k+ exposures). 

We conservatively estimate annual peak sales of $400+MM.    

 VBI-1901 could be a novel cancer vaccine against GBM with Phase I trial to 

start in 2H17. VBI-1901 is one of the advanced products developed from VBIV’s 

eVLP platform and is heading to a Phase I trial (in 2H17) for treating glioblastoma 

multiforme (GBM). VBI-1901 targets two CMV antigens and potentially possesses 

more potent immunogenicity than other cancer vaccines given the antigens are non-

self and a foreign entity. Several prior clinical studies also suggested that CMV-

targeted immunotherapy showed promise in GBM treatment. 

 VBI-1501A could be a vaccine potentially prevent congenital CMV infection in 

newborns or CMV infection in transplantation. VBI-1501A has exhibited 

promising activity against CMV infection in preclinical studies and is currently 

undergoing a Phase I trial to demonstrate ability to stimulate anti-CMV neutralizing 

antibodies. Interim data are expected in mid-17 and top-line in 2018. If positive, 

VBIV could have the option to advance it into further clinical development in 

congenital CMV infection or CMV in transplantation.     

 eVLP platform is an engine for creating more vaccines going forward. 
Enveloped virus-like particle (eVLP) platform is VBIV’s proprietary technology that 

creates an effective viral mimic as a vehicle for generating different vaccines. One 

advantage is its high immunogenic potency since the configuration closely mimics 

the structure of targeted virus.  

 Material upside remains at the current valuation. With a differentiated and 

promising platform technology, several vaccines in development, and potentially 

positive multiple catalysts over the next 18 months, we believe VBIV shares remain 

undervalued at current levels. Our 12-month $7 price target is based on peer 

comparable, probability adjusted DCF and sum-of-the-parts analyses.  
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(Dec)  1Q 2Q 3Q 4Q FY P/E  

FY-17E  -0.19   -0.21   -0.25   -0.20   -0.84    N.A.  

FY-16A  -0.06   -0.23   -0.21   -0.22   -0.77    N.A.  

FY-15A  -.09 -0.10 -0.09 -0.13 -2.07    N.A.  

FY-14A  NA NA NA NA NA N.A.  
         

Source: Laidlaw & Company estimates  
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Investment Thesis   

 We are re-initiating coverage of VBI Vaccines (VBIV) with a Buy 

rating and a 12-month price target of $7. VBI Vaccines is a mid-

clinical stage vaccine developer pure play. It is focusing on the 

development of recently acquired Hepatitis B vaccine (Sci-B-Vac) and 

several novel vaccines derived from the company’s own proprietary 

enveloped virus-like particle (eVLP) platform. The two lead products 

are: 1) VBI-1501A, a prophylactic vaccine for preventing congenital 

Cytomegalovirus or CMV infection in newborn children or in patients 

waiting for organ transplant; and 2) VBI-1901, a cancer vaccine against 

glioblastoma multiforme (GBM). Sci-B-Vac is approved in several ex-

U.S. countries and VBIV is planning to conduct Phase III studies for 

potential approvals in the U.S. and Europe. Both the VBI-1501A and 

VBI-1901 are in early clinical developments with data readout expected 

in 2017 and 2018.      

 Sci-B-Vac potentially could be a best-in-class 3
rd

-generation HBV 

vaccine with improved immune stimulating capability and a large 

safety database stemmed from real world usage. Sac-B-Vac is a 3
rd

-

generation HBV vaccine initially developed by SciVac (acquired by 

VBIV in November 2015) and currently has been approved in 15 

countries outside of the U.S. and Europe. The current major market of 

Sci-B-Vac is in Israel and the vaccine is sold practically at cost given 

the product was developed domestically with certain public funding. 

The vaccine has been used in 300,000+ individuals so far. Clinical data 

has demonstrated that Sci-B-Vac is better than 2
nd

-genration vaccines, 

like Engerix B in the general population of all ages. More importantly, 

also in individuals who are low- or non-responders to the current 2
nd

-

genration vaccine, such as chronic kidney disease and ESRD patients. 

VBIV has positioned Sci-B-Vac as a HBV vaccine for adults who were 

vulnerable to HBV infection but cannot be adequately protected by the 

current vaccine. VBIV plans to conduct a Phase III trial to potentially 

receive approval for Sci-B-Vac in the U.S. and Europe. The company 

has already received positive scientific advice from the CHMP of EMA 

and BGTD of Health Canada on the proposed Phase III study design 

early this year. VBIV is scheduled to have a similar discussion with the 

FDA in 1H17.  The company could start the Phase III trial in 2H17 or 

early 2018 and we estimate the study could complete in 2020 with 

potential approval in 2021.  

Very few competitors are developing 3
rd

-generation HBV vaccines and 

the noticeable one is Dynavax’s Heplisav, which will have an AdCom 

meeting scheduled on July 28, 2017 and PDUFA date on August 10, 

2017. Heplisav has received two CRLs for its application for approval.  

Heplisav encompasses a novel new adjuvant. We believe one of the 

reasons the patient size for its clinical trials are large is the unfamiliarity 

Our $7 price target is supported 

by peer comparable, probability 

adjusted DCF and sum-of-the-

parts analyses.  
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of the adjuvant’s safety profile. DVAX announced recently that they 

will seek a pharmaceutical or financial partner to further develop or 

commercialize Heplisav. Initially, Heplisav is mainly targeted for 

diabetic patients, with a premium pricing strategy. Although we do not 

have the crystal ball to know whether Heplisav will be approved this 

time, we believe Sci-B-Vac would be very competitive. We believe Sci-

B-Vac’s safety profile would be a great advantage given its large real 

world use experience and its superior efficacy vs. 2
nd

-generation 

vaccines. VBIV’s future commercialization strategy also could be 

beneficial. VBIV might seek a faster regulatory path to the market by 

exploring approval for adult individuals of all ages initially. They might 

also employ a more competitive pricing strategy vs. currently marketed 

vaccines to gain greater market share. Together, we estimate Sci-B-Vac 

could generate global peak sales of $400+MM by 2030.   

 VBI-1901 is a novel cancer vaccine targeting Cytomegalovirus 

(CMV) as a potential glioblastoma multiforme treatment. VBIV has 

two leading vaccine candidates derived from the company’s proprietary 

eVLP platform and one of them is VBI-1901. This is a polyvalent 

vaccine targeting two viral antigens, gB and pp65. The co-localization 

of CMV in the GBM cells is an interesting phenomenon and the 

situation provides an immunolgically “hot” opportunity for potentially 

treating GBM. CMV is not a causative agent of GBM but likely play a 

“oncomodulatory” role with cancer cells. Given that the body’s immune 

system is much more active against an exogenous agent, like a virus, 

than a self-antigen – even the tumor-associated antigen (AAT) – CMV 

practically provides a tag to the GBM cells and renders them potentially 

more vulnerable to immunological attack. This also is the new concept 

that has gained great attention recently from many other biotech 

companies to develop simliar IO programs. From preclincial analysis, 

VBI-1901 has demonstrated better efficacy in inducing cytotoxic and 

helper T cells than a vaccine made from soluble antigens. VBI-1901 

also stimulates the production of CCL3, a biomarker associated with the 

acute inflammatory activities – all consistent with the notion of a more 

robust immune response. Clinically, several reports indicated that both 

the active (by vaccine) and passive (by transferring relevent CTLs) 

approaches focusing on CMV antigen have yielded positive therapeutic 

impact on GMB patients.  VBIV is scheduled to start a VBI-1901 in 

GBM Phase I/II dose and efficacy-finding study in 2H17. The trial plans 

to recuit 20-30 patients with data readout starting 2H18. 

 VBI-1501A could boost CMV neutralizing antibody production, 

potentially preventing congenital CMV infection in newborns of 

high risk women and CMV infection in patients waiting for organ 

transplantation. The second eVLP platform derived product is VBI-

1501A with the objective as a prophylactic against CMV infection.  

VBI-1501A is a monovalent vaccine with glycoprotein B (gB) as 

antigen. In preclinical study, vaccination by VBI-1501A in rabbits has 

produced CMV neutralizing antibodies against two types of infected 

cells (fibroblast and epithelial cells).This was at the titer comparable to 

or slightly better than the antibody titer (which typically affords 90% of 

protection) collected from serum of CMV
+
 healthy donors. A VBI-

1501A in CMV
-
 healthy adults Phase I trial (n=125) is ongoing as 

subjects will receive vaccinations at 0, 2, and 6 months. The primary 

Given that the body’s immune system 

is much more active against an 

exogenous agent, like a virus, than a 

self-antigen; CMV practically provides 

a tag to the GBM cells and renders 

them potentially more vulnerable to 

immunological attack. 

We believe Sci-B-Vac’s safety profile 

would be a great advantage given its 

large real world use experience and 

its superior efficacy vs. 2nd-

generation vaccines.  

We estimate Sci-B-Vac 

could generate global peak 

sales of $400+MM by 2030. 

VBIV is scheduled to start a 

VBI-1901 in GBM Phase I/II 

dose and efficacy-finding 

study in 2H17.  
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endpoint is safety and tolerability; while secondary endpoints are 

antibody binding titers, neutralizing antibody titers against CMV-

infected fibroblast and epithelial cells, and antibody avidity against gB. 

VBIV expects to report interim safety and immunogenicity data, such as 

dose responses and others, in mid-2017. This would be an important 

event given this is the first clinical data of an eVLP derived product in 

human clinical study. The top-line results, which include duration of the 

immunity, could be available in 4Q17 or 1Q18. Afterward, and if the 

outcome is positive, VBIV will likely make a strategic decision for the 

immediate indication to pursue. The options are congenital CMV 

infection and preventing CMV infection in organ transplantation. 

Congenital CMV infection (40,000 case/year in the U.S.) occurs in 

newborns mainly due to the pregnancy of a high-risk mother. It is a 

serious unmet need but lacks a high level of general public awareness. 

The commercial outlook could be significant since there is no approved 

medicine for managing this condition. There are fewer competing 

clinical programs in development and they are mainly in early stages. 

The major challenge is that the clinical development costs could be 

higher and time needed for the trials would be longer compared to other 

indications. It is more competitive in CMV infection in organ 

transplantation and VBIV believes VBI-1501A might have a unique 

angle as a potential prophylactic against CMV infection for patients 

waiting for organ transplantation. Both the development costs and time 

needed are less than that of congenital CMV infection. We anticipate 

VBIV to provide more guidance later in 2017 or 2018.      

 Enveloped virus-like particle (eVLP) platform could be the engine 

for creating more effective vaccines. The major value proposition of 

the enveloped virus-like particle (eVLP) platform is to create a delivery 

vehicle with antigen of choice in an effective viral mimic.  eVLP, a 3
rd

-

generation VLP mimic, is comprised of a MLV gag structure, internal 

targets to promote cellular immunity, a glycoprotein target antigen, and 

lipid membrane from the production cell line. The eVLP platform 

would be the engine for creating more effective vaccines, a more recent 

example is zika vaccine.  

 Additional assets include Lipid Particle Vaccine (LPV) platform for 

thermostable vaccine collaborations. VBIV’s thermostable lipid 

particle vaccine (LPV) technology enables vaccines or biologics to 

maintain their preserved stability, potency, and safety by circumventing 

the temperature sensitivity problem that most existing vaccines have 

encountered.  The company currently has two collaborations, Sanofi and 

GSK, to explore the LPV platform to enhance the shelf life of their 

vaccines and biologics.     

 Valuation is favorable.  We believe VBIV shares are undervalued, 

based on the substantial potential of the three vaccines in development. 

Accordingly, our $7 price target is supported by peer comparable, 

probability adjusted DCF, and sum-of-the-parts analyses. We are 

recommending VBIV shares to long-term oriented investors with high 

risk tolerance.  

 

  

A VBI-1501A in CMV- healthy 

adults Phase I trial (n=125) is 

ongoing. VBIV expects to report 

interim safety and immunogenicity 

data in mid-2017.    
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Company Description 

VBI Vaccines is a mid-clinical stage vaccine pure play focusing on the 

development of oncology and anti-viral infection vaccines. VBIV’s most 

advanced product SciVac, is a 3
rd

-generation hepatitis B (HBV) vaccine that 

already has received approvals in 15 countries outside of the U.S. VBIV plans to 

conduct clinical trial in the U.S. and Europe for potential approvals in these two 

territories.  VBIV is scheduled to start a Phase III trial in 2H17 or 2018 after the 

company has conducted meetings with European, Canadian and the U.S. 

regulatory agencies. VBIV positions SciVac as HBV vaccine for adults who are 

inadequately covered by the current 2
nd

-generation HBV vaccines. VBI-1901 

and VBI-1501A are the two vaccines derived from VBIV’s proprietary 

Enveloped virus-like particle (eVLP) platform, and both target antigens from 

Cytomegalovirus (CMV). VBI-1901 targets glycosylation (gB) and pp65 as a 

potential cancer vaccine for treating glioblastoma multiforme (GBM). VBI-1901 

has exhibited encouraging results from preclinical studies and several CMV-

targeted immune-oncological studies suggested CMV is a validated target for 

potentially treating GBM. VBIV is scheduled to start a Phase I trial evaluating 

VBI-1901 in GBM in 2H17 with data readout starting 2018. VBI-1501A targets 

gB and currently is undergoing a Phase I study in CMV
-
 healthy individuals for 

immune response with interim results expected in mid-2017 and topline readout 

in 2018. If the outcome is positive, VBIV could potentially advance VBI-1501A 

into Phase II study either in congenital CMV infection or in CMV prevention in 

organ transplantation.   
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Anticipated milestones in 2017 and beyond  

 

Source: Laidlaw & Company and company presentation. 

  

Program Indication Event Timing Importance

Discussion with the FDA with feedback 1H17 ***

FDA's AdComm  (VRBPAC) meeting of HEPLISAV-B 28-Jul-17 ****

FDA's PDUFA decision of HEPLISAV-B Aug. 10, 2017 ****

Potentially start a Phase  III study 2H17/2018 ****

Phase I Interim results Mid-17 ****

Phase I top-line results 2018 ****

Complete GMP manufacturing 1H17 ***

Start Phase I trial 2H17 ***

Potentially reportt Phase  I study results 2H18/2019 ****

**** / ***** Major catalyst event that could impact share price very significantly while *** event is more informative 

VBI-1501A
Congenital CMV 

vaccine

Hepatitis B vaccineSci-B-Vac

VBI-1901 GBM
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VBI Vaccines Pipeline 

 

 

  

Product Indication Preclinical I II III Approved Comments

Sci-B-Vac Hepatitis B
EU & N. America regulatory feedback expected 

in 1H17

VBI-1501A Cytomegalovirus (CMV) Interim Phase I data expected in mid-2017

Zika Candidate selection 2017

VBI-1901 Glioblastoma Multiforme (GBM) IND filing expected mid-2017

Medullablastoma IND filing expected mid-2017

Undisclosed Sanofi collaboration ongoing

Undisclosed GSK collaboration ongoing

Source:  Laidlaw & Company and company presentation 

LPV
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Sci-B-Vac is Likely a Safer and Overall Potentially Better 3rd-
Generation HBV Vaccine  

What is Sci-B-Vac   

Sci-B-Vac, a 3
rd

-generation hepatitis B (HBV) vaccine, is one of the leading 

assets of VBIV.  Sci-B-Vac has three recombinant HBV epitopes (HBsAg, Pre-

S1, and Pre-S2) produced in mammalian cells (CHO) and subsequently 

embedded in phospholipid matrix (VLPs) and formulated with a commonly used 

adjuvant, aluminum hydroxide. The anticipated benefit of generating anti-Pre-

S1 domain antibodies by a vaccine is its potential ability to block viral entry into 

hepatocytes, resulting in blocking HBV infection.  

The first HBV vaccine was launched in 1981, with HBV carrier plasma derived 

antigens. Immunogenicity of the 1
st
-generation vaccine is generally satisfactory. 

The 2
nd

-generation of HBV vaccines (DNA vaccine expressed in yeast) were 

developed in 1986, mainly due to the concern of potential transmission of 

blood-borne infections and the advent of recombinant DNA technology. Given 

it only contains one antigen, HBsAg, its immunogenicity is adequate for 

massive general immunization (i.e. in infants) but insufficient for some 

vulnerable populations, like diabetic patients. 2
nd

-generation vaccines are 

currently the global standard for universal vaccination (newborns and adults). 

The 3
rd

-generation HBV vaccines contain additional (Pre-S2 or Pre-S1 and Pre-

S2) HBV envelope proteins as antigens with the objective to boost 

immunogenicity beyond what the 2
nd

-generation vaccine could offer and 

potentially cover more individuals (Figure 1).  

Figure 1: Major distinctions between Sci-B-Vac and prior generation HBV 

vaccines 

  

Source: Company presentation 
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Sci-B-Vac is already approved and commercially available in 15 countries and 

territories outside the U.S. and Europe, including Israel. VBIV gained the rights 

to Sci-B-Vac after its acquisition of SciVac Therapeutics in November 2015.  

Clinical trials have shown that Sci-B-Vac induced protective levels of antibody 

(>10mIU/ml) in up to 100% of healthy adults. Sci-B-Vac is administered 

intramuscularly and require three doses (at 0, 3, and 6 months), which is similar 

to that of the current 2
nd

-generation vaccines, like Engerix B.   

The objective for VBIV in developing Sci-B-Vac is to seek potential approvals 

in the U.S., Europe, and possibly other developed markets, via clinical studies in 

order to expand the usages in low- or non-responders of the current 2
nd

-

generation vaccine. Given Sci-B-Vac has been used in the real world with 

300.000+ individuals, we believe this vaccine has an acceptable safety profile, 

in addition to its efficacy.   

SciVac has conducted 20 clinical studies, of which some analyze the potential 

benefit of Sci-B-Vac over Engerix B. For example, Sci-B-Vac demonstrated 

better seroprotection over time vs. Engerix B. It showed substantially greater 

GMT or geometric mean titers (as a means to demonstrate anti-HBs response) in 

all ages (18–60) of the adult population (study 38-96-040, Figure 2). In addition, 

clinical study also demonstrated Sci-B-Vac has a much quicker buildup of 

seroprotection vs. Engerix B. For example, after the priming and the first 

boosting injections at month six, seroprotection rate (SPR) is 70% (Sci-B-Vac) 

vs. 25% (Engerix B).  Further, in 716 previous low/non-responders (mean age of 

50 years), Sci-B-Vac generated 82% SPR after second vaccination, while SPR 

of 1
st
-generation vaccine was 49%. 

Figure 2: Sci-B-Vac showed better in SPR and much better in  GMT vs. Engerix-B in adults of all 

ages 

  

Source: Company presentation 

Sci-B-Vac also demonstrated significantly better SPR vs. Engerix B in older 

adults (age >45, Figure 3). Specifically, in individuals 45 years or older, SPR 

was 96% for Sci-B-Vac vs. 78% for Engerix B (p<0.001 with n=241). Even in 

the younger age group, Sci-B-Vac exhibited a 97% SPR vs. 86% for Engerix B 

(p<0.003 with n=254). HBV vaccination in older adults is one of the unmet 

needs. HBV vaccination coverage in the U.S. for adults over 50 years old was 

Sci-B-Vac is already approved 

and commercially available in 15 

countries and territories outside 

the U.S. and Europe, including 

Israel. 

The objective for VBIV in developing 

Sci-B-Vac is to seek potential 

approvals in the U.S. and Europe via 

clinical studies in order to expand 

the usages in current generation 

vaccine low- or non-responders.  

Sci-B-Vac also demonstrated 

significantly better SPR vs. 

Engerix B in older adults.   
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only 15.7% in 2014; while seroconversion rate for ages 50 to 59 and 59+ was 

70% and 50%, respectively.  

Figure 3: Sci-B-Vac showed materially better SPR in older adults than Engerix-B   

  

Source: Company presentation 

Other unmet needs for HBV vaccination are in patients of chronic kidney 

disease or CKD/ESRD (seroconversion rate: 34-81%) and immuno-

compromised, as well as in diabetic patients (seroconversion rate: 68% based on 

Heplisav Phase III results). Sci-B-Vac has exhibited encouraging results 

(reciprocal GMT and seroconversion rate) in Engerix B non-responding CKD 

patients (n=29, Figure 4, left). Seroconversion rate was 86% (25/29) while of 

retrospective evaluation of the same study center of the prior three years was 

56% (19/36). In ESRD patients (n=29), Sci-B-Vac showed seroconversion rate 

>80% vs. historic Engerix B response in the same clinical site of <60% (Figure 

4, right).   

Figure 4: Sci-B-Vac showed SPR in CDK (left) and in ESRD (right) in Engerix non-responders 

   

Source: Company presentation 

Recent and upcoming developments. In February 2017, VBIV received 

positive scientific advice from CHMP of the EMA on the proposed Phase III 

study design for the possible MAA. VBIV also received similar responses from 

the BGTD of Health Canada. VBIV is expected to discuss with the FDA in 

Sci-B-Vac has exhibited 

encouraging results (reciprocal 

GMT and seroconversion rate) 

in Engerix B non-responding 

CKD patients.  



 

May 16, 2017 

 

Laidlaw & Company 

Est. 1842 

 

VBI Vaccines Page 11 of 39 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

1H17 on the response and feedback of the Phase III study design to potentially 

homogenize the Phase III study that potentially eligible for global approval. We 

anticipate VBIV could potentially start the Phase III trial in 2H17 or 2018. Our 

discussion with management suggested that VBIV will potentially conduct more 

than one trial for seeking approvals under different circumstances. Overall, we 

anticipate Sci-B-Vac could have substantial benefits over current 2
nd

-generation 

vaccines in subgroups of individuals, such as low or none responder.  We 

anticipate Sci-B-Vac will target adults but not the newborns given the current 

2
nd

-generation vaccines are adequately serving their purpose and the market 

itself is very different from that of the adult one.  

Together, it seems be very clear that Sci-B-Vac is superior to that of the 2
nd

-

generation HBV vaccines, like Engerix B and Recombivax HB. However, we 

anticipate investors will compare the outlook of Sci-B-Vac with other in-

development 3
rd

-generation HBV vaccines to gauge its potential. Among them, 

we believe Heplisav from Dynavax could be the more relevant one. 

Barriers to competition. The patents of Sci-B-Vac have expired. However, 

VBIV believes that making a generic or copy-cat HBV vaccine in the developed 

markets would be very difficult and as such, the company should be able to 

retain the product exclusivity in the market. The key reason is that it is very 

difficult for another vaccine to demonstrate bio-equivalency with a reference 

vaccine by generating identical immunity in human without going through a 

lengthy and costly trial.  In addition, given that Sci-B-Vac is categorized as a 

biologic and it has never been marketed in the U.S., it would be eligible for 

market exclusivity up to 12 years under the current law regardless its patent 

status. The issuance of market exclusivity is based on the product owner’s rights 

in data submitted to obtain market authorization; and prevents a generic 

competitor from using that data for comparison purposes for the indicated 

period in the U.S. We believe this to be an important barrier to entry for 

potential Sci-B-Vac competitors in the U.S. on the legal side, in addition to the 

clinical difficulty mentioned above. Similar market exclusivity also exists in 

other territories although the duration is generally shorter than 12 years.  

The experiences learned from Heplisav development by Dynavax.  Heplisav 

is Dynavax’s 3
rd

-generation HBV vaccine, which is comprised of the surface 

antigen HBsAg linking to the sequences of 1018 ISS (immunostimulatory 

sequences), which targets TLR9 as a novel adjuvant. The vaccine facilitates the 

presentation of viral antigen fragment by the APC to stimulate T helper cell-1 

(Th1) to further facilitate the anti-HBV antibodies production by the B cells. 

DVAX initially conducted two Phase III studies (HBV-16 and 17 for patients 

>40 years old and with CKD, respectively). Even though the efficacy appeared 

to be robust, the FDA issued a CRL in February 2013 based on the concerns 

about safety (mainly true background rate of autoimmune events like 

granulomatosis) and need for more data related to manufacturing.  

The agency later indicated that an additional trial would be needed and DVAX 

started an HBV-23 study (n~8000) in 1Q14 with patients stratified by age and 

The patents of Sci-B-Vac have 

expired. It is very difficult for 

another vaccine to demonstrate 

bio-equivalency by generating 

identical immunity in human 

without going through a lengthy 

and costly trial.   

Sci-B-Vac is eligible for 

market exclusivity up to 12 

years under the current law 

regardless its patent status. 
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diabetes diagnosis and also to expand the safety database. Top-line results of the 

HBV-23 trial were reported in early 2016 with a positive efficacy outcome. SPR 

of diabetes patients were 90% for the Heplisav arm and 65% for the Engerix B 

arm. The safety profile appeared satisfactory; i.e. 8 Heplisav (0.14%) vs. 1 

(0.04%) Engerix-B reported adverse events of special interest (AESIs) were 

vaccine related. DVAX received another CRL in November 2016 regarding the 

clarification of AESIs and numerical imbalances in cardiac events, but the FDA 

did not request for another clinical trial. DVAX indicated they will respond to 

those questions and also will seek a pharmaceutical or financial partner to 

further advance the Heplisav program. DVAX in April 2017 reported that a 

review by the Vaccines and Related Biological Products Advisory Committee 

(VRBPAC) is scheduled on July 28, 2017 with PDUFA date on August 10, 

2017. 

Our takes Overall, we believe Sci-B-Vac is an effective and safe 3
rd

- generation 

HBV vaccine that is superior to that of all currently marketed 2
nd

-generation 

vaccines. Although we cannot predict the outcome from the AdCom meeting in 

July and FDA decision in August this year for Heplisav; we believe Sci-B-Vac is 

highly competitive as one of the 3
rd

-generation HBV vaccines. Given Sci-B-Vac 

is already approved in 15 countries and with over 300,000 individual exposures 

as a real-world experience, we believe its safety profile could be a material 

benefit over other 3
rd

-generation HBV vaccines. In addition, we believe the 

overall configuration of Sci-B-Vac is similar to that of other traditional vaccine 

and plus the use of a commonly used adjuvant, we believe Sci-B-Vac in theory 

could be a rather safe vaccine. On the efficacy side, although Sci-B-Vac’s study 

sizes in under-served subgroup patients remain small, we believe the clinical 

outcomes are very promising. For individuals of all ages, Sci-B-Vac has 

demonstrated overall better efficacy compared to 2
nd

-generation vaccines.  

Further, discussions with management suggested VBIV might take several 

business development strategies that could de-risk the development of Sci-B-Vac 

going forward. VBIV might seek non-inferiority clinical approach in all age 

groups and a superiority clinical approach from separate studies for at-risk and 

under-served subgroup patient populations. Given the potential safety benefits 

of Sci-B-Vac in real world experience, patient size needed for the potential 

Phase III trial could be smaller than Phase III studies of Heplisav. 

Further, given VBIV intends to explore commercial opportunities in all age and 

subgroup patients for Sci-B-Vac; the company might employ a more competitive 

pricing strategy vs. the currently marketed vaccines to gain greater market 

share. For individuals of all ages, a more rapid development of immunogenicity 

could be an important value proposition. In addition, VBIV could employ 

slightly different regulatory and commercialization paths for Sci-B-Vac in the 

U.S. and Europe to optimize commercial potential.    
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Hepatitis B infection 

HBV is a small circular DNA virus that comprises of an outer lipoprotein coat 

(the hepatitis B surface antigen or HBsAg) and a nucleocapsid protein core (the 

hepatitis B core antigen or HBsAg). Hepatitis B infection is a major problem 

globally and one of the leading causes of liver disease with more than two 

billion people who could be infected during their lifetime. Approximately 

240MM individuals have chronic infections (as a carrier of viral antigen 

HBsAg) and are at high risk of ultimately developing cirrhosis, liver cancer 

(~50% have been infected by HBV) and other liver diseases.  

The progression of HBV vaccines 

The development of HBV vaccine has progressed to the so-called 3
rd

-generation 

vaccine (Figure 5). The two 2
nd

-generation vaccines, Engerix B from GSK and 

Recombivax HB from Merck are the current market leaders. Engerix B 

generated global sales of ~$820MM, while Recombivax HB revenue were 

$186MM. 

Overall the HBV vaccination coverage in the U.S. remains very modest despite 

the WHO’s recommendation that all newborns receive their first dose of HBV 

vaccine as soon as possible after birth. In 2014 for otherwise healthy adults in 

the U.S., HBV vaccination coverage for >19 years, 19-49 years and >50 years 

were 24.5%, 32% an 15.7%, respectively. In high risk populations, only 30%, 

23.5% and 13.5% of patients with chronic liver conditions, diabetic (19-59 

years) and diabetic (>60 years) received HBV vaccination, respectively. In 

addition, SPR from HBV vaccination of many vulnerable subgroups are 

suboptimal, such as 50% in older adults (age 59+); 34% - 81% in patients with 

chronic renal failure & dialysis; and ~50% in patients with chronic liver disease. 

The combined diabetics and CKD patients potentially eligible for better HBV 

vaccination could exceed 20MM in the U.S.  

Figure 5: Examples for three generations of hepatitis B vaccines   

  

Source: Shouval, D., et. al., (2015) Med. Microbiol. Immunol. 204:57-68 

Sci-B-Vac hepatitis B vaccine revenue model. Our model (Figure 6) projects 

that Sci-B-Vac could reach the market in 2021 assuming completion of a 

positive pivotal trial by early 2020. Assuming per dose price of $50 (a modest 

In 2014 for otherwise healthy 

adults in the U.S., HBV vaccination 

coverage for >19 years, 19-49 

years and >50 years were 24.5%, 

32% an 15.7%, respectively.  

Our model projects that Sci-

B-Vac could reach the 

market in 2021 and we 

estimate Sci-B-Vac could 

reach its total annual peak 

sales of $300+MM by 2030.  
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premium over the price of 2
nd

-generation vaccines) and a total of three doses are 

needed for the complete vaccination, and ~1.6% penetration at peak in the U.S. 

of eligible adult individuals (20 - 60 years old), we estimate Sci-B-Vac could 

reach its total annual peak sales of $300+MM by 2030.  In Europe of the major 

five countries, we projected much more discounted per dose price of $20 or 

complete vaccination of $60. As such, with 2.0+% penetration at peak, we 

estimate total annual peak sales of $100+MM by 2031. Our assumption that 

Europe could potentially achieve greater percentage of penetration than in the 

U.S. is based on the data that indicated current adult HBV vaccination coverage 

in the U.S. (24.5%) is lower than that of in several European countries (~42%).  

Together, we estimate the global sales from these two major territories could 

reach $400+MM. As for the revenue to VBIV, we assume the company will 

partner out the European commercialization and we project a 25% sales-based 

royalties.  

Figure 6a: Sci-B-Vac hepatitis B vaccination revenue model 

  

Source: Laidlaw & Company estimates   

Figure 6b: Sci-B-Vac hepatitis B vaccination revenue model 

  

Source: Laidlaw & Company estimates   

  

SCI-B-Vac as HBV vaccine revenue model
('1000) 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

U.S. population 334,017 336,689 339,383 342,098 344,835 347,594 350,374 353,177 356,003 358,851 361,721 364,615 367,532 370,472 373,436

20-60 years old 177,363 177,099 176,819 176,523 176,211 175,882 175,538 175,176 174,797 174,401 175,073 175,745 176,415 177,086 177,756

Current vaccination covered 46,114 46,931 47,741 48,191 48,458 48,895 49,326 49,750 49,992 50,228 50,771 51,317 51,866 52,240 52,616

Eligible for adult HBV vaccination 131,249 129,963 128,675 127,676 126,833 125,757 124,728 123,804 123,036 122,286 122,309 122,409 122,505 122,775 123,053

SCI-B-Vac penetration 0.16% 0.31% 0.51% 0.72% 0.97% 1.18% 1.30% 1.43% 1.53% 1.63% 1.65% 1.67% 1.69% 1.70% 1.71%

SCI-B-Vac vaccinated individual 205 403 656 919 1,230 1,484 1,621 1,769 1,887 1,993 2,018 2,044 2,070 2,087 2,104

SCI-B-Vac cost per dose ($) 50 50 51 51 51 51 52 52 52 52 53 53 53 53 54

Total dose for complete vaccination 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

SCI-B-Vac full cost ($) 150 151 152 152 153 154 155 155 156 157 158 158 159 160 161

SCI-B-Vac U.S. sales ($MM) 31 61 99 140 188 228 251 275 295 313 318 324 330 334 338

EU population (G5) 319,109 319,875 320,643 321,412 322,184 322,957 323,732 324,509 325,288 326,069 326,851 327,636 328,422 329,210 330,000

20-60 years old 164,341 163,136 161,925 160,706 159,481 158,249 157,010 155,764 154,512 153,252 152,966 152,678 152,388 152,095 151,800

Current vaccination covered 71,488 71,780 72,056 71,996 71,766 71,687 71,597 71,496 71,230 70,956 71,129 71,301 71,470 71,485 71,498

Eligible for adult HBV vaccination 92,853 91,356 89,731 88,423 87,104 85,865 84,420 83,019 81,937 80,871 80,300 79,691 79,220 78,899 78,574

SCI-B-Vac penetration 0.15% 0.32% 0.69% 0.80% 1.16% 1.48% 1.62% 1.74% 1.90% 2.10% 2.13% 2.16% 2.19% 2.23%

SCI-B-Vac vaccinated individual 137 287 610 697 993 1,249 1,345 1,426 1,537 1,686 1,697 1,711 1,728 1,752

SCI-B-Vac cost per dose ($) 20 20 20 20 20 21 21 21 21 21 21 21 21 21 21

Total dose for complete vaccination 3 3 3 3 3 3 3 3 3 3 3 3 3 3 3

SCI-B-Vac full cost ($) 60 60 61 61 61 62 62 62 62 63 63 63 64 64 64

SCI-B-Vac EU sales ($MM) 8 17 37 43 61 77 84 89 96 106 108 109 111 113

SCI-B-Vac EU royalties ($MM) 0 2.1 4.4 9.3 10.7 15.3 19.3 20.9 22.3 24.1 26.6 26.9 27.3 27.7 28.2

SCI-B-Vac TOTAL sales ($MM) 31 69 117 177 231 289 328 358 384 409 425 432 439 445 451

SCI-B-Vac total revenue to VBIV ($MM) 31 63 104 149 199 243 270 296 317 337 345 351 357 362 367
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By Targeting Cytomegalovirus (CMV), VBI-1901 Could Be a 
Novel Cancer Vaccine Against Glioblastoma Multiforme 

VBI-1901 Cytomegalovirus (CMV) and solid tumors 

In addition to Sci-B-Vac, VBIV has leveraged its propitiatory eVLP platform 

and   developed two vaccines as potential treatment of solid tumors (VBI-1901), 

such as glioblastoma multiforme (GBM) and congenital CMV infection in 

newborns (VBI-1501A). VBI-1501A is a monovalent vaccine containing 

glycoprotein B (gB) incorporated into enveloped virus-like particles (eVLPs) 

produced in mammalian cells.  This configuration could take the advantage of 

the membrane fluidity afforded by the lipid bilayer and mammalian 

glycosylation.  gB protein of human cytomegalovirus (HCMV) plays a universal 

role in viral fusion and therefore is a very viable antigen target for a vaccine. It 

is understandable that if the gB antigen is presented in a stabilized, more native 

and virus-like conformation, it should have greater propensity to elicit 

immunologically more effective neutralizing antibodies. This vaccine also is 

capable of inducing potent Th1 cellular immunity to further sustain the longer-

term antibodies production by B cells. For VBI-1901, the major differences 

between it and VBI-1501A is that the former also contains a second antigen, 

pp65, making it have a polyvalent immune response. Also, pp65 is a leading 

target that could elicit body’s cytotoxic T cell (CD8) immunity (Figure 7). In 

addition, the eVLP formulation along with GM-CSF could help the stimulation 

of INF- and CCL3 – a chemokine that is involved in the acute inflammatory 

state in the recruitment and activation of polymorphonuclear leukocytes.  

Figure 7: Major characteristics of the two eVLP derived CMV targeted vaccines 

   

Source: Company presentation  

VBI-1901 contains two antigens, 

pp65 and glycoprotein B (gB), 

making it have a polyvalent 

immune response. Also pp65 is a 

leading target that could elicit 

body’s cytotoxic T cell (CD8) 

immunity 
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inducing potent Th1 cellular 

immunity to further sustain the 

longer-term antibodies production 

by B cells. 
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CMV association with tumors.  Initially discovered more than a decade ago, 

the co-localization of the human cytomegalovirus (CMV) and glioblastoma has 

become a subject of heated debate for clinicians and researchers regarding their 

relationship and potential causality in tumor progression.  Although the current 

consensus is that CMV is not an oncogenic virus that initiates the formation of a 

cancer, specific rules CMV might have played remain not been fully elucidated. 

Certain researchers suggest that CMV could play a “oncomodulatory” role with 

cancer cells, since many viral proteins could affect cellular and immunological 

functions which are relevant to tumor biology and immune surveillance. Other 

tidbits of information include:  CMV or one of its key proteins, pp65, is 

expressed in high percentage (sometime >90%) of glioblastoma specimens but 

not in surrounding normal brain. In addition, CMV appears to be in a semi-

latent form in GBM cells with very low level of viral DNA present. Some 

speculation suggests that glioblastoma cancer stem cells may be the host cells 

for CMV. Figure 8 shows an immune-histochemical staining of CMV in GBM 

samples. In addition to GBM, CVM was also found in other brain tumors, such 

as neuroblastoma, medulloblastoma and meningioma and also in breast cancer. 

Figure 8: Immune-histochemical staining of CMV in GBM samples 

   

Source: Company presentation  

Although commonly used anti-viral agent might not necessarily be the drug to 

treat CMV
+ 

GBM, the presence of CMV on GBM could be a biomarker target 

for potential immune-therapy. Increasingly, recent clinical evidence, from 

boosting both the passive or active immunity to improve GBM patient 

outcomes, has validated this notion. For example, Crough and colleagues have 

demonstrated that adoptively transfer CMV-specific CD8
+
 T cells to recurrent 

GBM patient has increased patients’ long-term disease-free survival
1
. One of an 

earlier study was conducted by Prins, and colleagues and later published at the 

NEJM indicated that by using a vaccine derived from dendritic cells that were 

pulsed with an autologous tumor lysate, robust pp65-specific CD8
+
 T-cell 

responses were found in CMV
+
 GBM patients, but not in CMV-negative GBM 

patients
2
. In addition, Schuessler and colleagues also demonstrated that in 10 

CMV
+
 GBM patients who have been infused with autologous CMV-specific 

cytotoxic T cells three to four times, four patients remained completely disease 

free during the study period with median overall survival of 403 days and only 

minor adverse events
3
.   

 

                                                           
1
 Crough, T., et. al., (2012) Immunology and Cell Biology, 90: 872-880 

2 Prins, R. M., et. al., (2008) NEJM, 359:539-541 
3 Schuessler, A., et. al., Cancer Res (2014) 74:3466–3476  
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Promising pre-clinical results 

VBIV has conducted several preclinical studies to test the effectiveness of VBI-

1901. By adding VBI-1901 vs. recombinant antigens (gB plus pp65) in fresh 

PBMC from CMV
+
 healthy individuals, VBI-1901 can re-stimulate CD4

+
 and 

CD8
+
 T cell response faster than the soluble antigens (Figure 9). As such, the 

eVLP formulated antigens represent greater immune-stimulating activities 

comparing to soluble antigen as vaccine. 

Figure 9: VBI-1901 is superior to soluble antigens for CD4 and CD8 T cells 

inducion from CMV+ healthy subjects  

   

Source: Company presentation  

In addition, CCL3 production was detected from PBMCs of CMV
+
 healthy 

subjects, GBM, medulloblastoma, or breast cancer patients after 36 hours of 

stimulation by VBI-1901 (Figure 10). As noted earlier, CCL3 is a biomarker 

suggesting the presence of acute inflammatory activities including the 

recruitment and activation of polymorphonuclear leukocytes – a key element 

implying that VBI-1901 could generate more robust immunogenicity due to 

stronger immune response against CMV in oncology samples. Further, an earlier 

clinical study indicated stimulation of CCL3 biomarker correlated with 

improved clinical outcome after CMV pp65 DC vaccination of patients with 

GBM
4
.  

Figure 10: VBI-1901 induces CCL3 from PBMCs of CMV+ healthy and different cancer patients 

   

Source: Company presentation 

                                                           
4 Mitchell, D, A. et. al., (2015) Nature, 519:366-369 
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In addition, in preclinical mice studies, VBI-1901 could stimulate a balanced 

cellular (both in Th1 and CTLs) and humoral (anti-gB antibodies) immunity 

than GM-CSF alone. Together, VBI-1901 could potentially become an “off-the-

shelf” cancer vaccine with cost advantages.  

It is also noted that even CMV is a common asymptomatic infection where the 

virus stays in a latent stage. As such, earlier anti-CMV clinical experiences seem 

to suggest that healthy cells, such as monocytes, have not been affected.  

Next step. VBIV is scheduled to submit an IND in mid-2017 and start a Phase 

I/II study evaluating VBI-1901 possibly in recurrent GBM setting in 2H17. We 

believe the Phase I portion would be a dose-finding study, while the Phase II 

portion will explore the safety and possible activities in identified optimal dose. 

The total size of the study could reach 20 -30. As such and with success in 

patient recruitment, we estimate data could potentially be available starting late 

2017 and throughout 2018.    

The ideal of leveraging body’s immune response to develop vaccines to treat 

cancer is not new, but almost all the earlier attempts have failed. One of the 

reasons is that the configuration of the vaccine cannot deliver sufficient and 

sustained immune responses to eradicate cancer cells. The recently emerged 

immune-oncology (IO) has provided greater insights on what might be the 

appropriate context for the immune system to successfully fight cancer cells. 

Several features we have learned include that the checkpoint inhibitors (CPI) 

seem have a greater chance of success in treating cancer with greater frequency 

of forming neoantigen (larger repertoire). In addition, anti-tumor immune-effect 

could be more potent and potentially more effective if more T cells (tumor-

infiltrating lymphocytes or TILs, mainly CD8
+
 and non-regulatory CD4

+
 helper 

T cells) and NK cells are present at the site of tumor.  

Another aspect of IO, especially for cancer vaccine development is that the 

capacity of antigen to elicit immunogenicity.  It is now recognized that the 

earlier favorable tumor-associated antigens (TAAs) were not as potent as 

initially hoped. This could be one of the major reasons that many earlier cancer 

vaccines have failed given TAAs are also expressed in some normal cells. The 

immunogenicity of recently discovered neoantigens are expected to be greater 

given they are more of a “tumor-specific antigen”.  Potentially more potent 

antigen could be the more differentiated “none-self” foreign antigen, such as 

viral antigen if it is associated with tumor (Figure 11). 

Figure 11: Immunogenicity of different antigens 

   

Source: Company presentation 
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We view VBI-1901 as one of the cancer vaccines that might produce very good 

immunogenicity given it targets viral antigens and the configuration of the 

vaccine is a viral mimic. Several other companies also have explored the 

potential advantage of targeting foreign organisms to elevate immune response 

in developing cancer vaccines. For example, Aduro Biotech has developed 

CRS-207, a Listeria monocytogenes-based cancer vaccine to initiate innate and 

adaptive immune responses to treat multiple cancers, such as mesothelioma, 

gastric and ovarian cancer. Another biotech company, Advaxis also is 

developing a Listeria monocytogenes-based cancer vaccine platform with lead 

product, Axalimogene filolisbac, which currently is in Phase III trial in cervical 

cancer.   

Glioblastoma multiforme (GBM) development landscape. GBM is a very 

difficult to treat cancer and only three therapeutic products have been approved 

for treating GBM: Temodar (temozolomide), an alkylating agent approved in 

1999; Avastin, an anti-vascular endothelial growth factor (VEGF) monoclonal 

antibody from Roche and it was approved in 2009; and Optune, a wearable and 

portable device developed by Novocure and was approved in 2015.  Our search 

has identified multiple clinical programs for GBM treatment (Figure 12). 

Several of the developments are in mid- to late clinical stages.     

Figure 12: Selected clinical developments of GBM 

 

Source: Laidlaw & Company equity research 

 PD-1 and PD-L1. Although BMS’s Opdivo in first recurrence of GBM 

Phase III trial (CheckMate -143) failed to meet its primary endpoint of 

improving overall survival over bevacizumab monotherapy, two other 

studies (CheckMate-498 and CheckMate-548) are ongoing for 

combination with radiation therapy with or without temozolomide in 

Product Developer Ticker Indication Stage Description Notes

Varlilumab Celldex Therapeutics CLDX GBM Phase II CD27 targeted mAb 
Nivolumab combination Phase II study (collab. with BMS). Is also being investigated in 

head & neck, colorectal and RCC cancers

ICT-107 ImmunoCellular IMUC Front-line GBM Phase III Dendritic cell vaccine 
Phase III trial: target enrollment of n~500 HLA-A2+ patients. Primary endpoint: OS. 

2nd endpoints: PFS and safety as well as OS in the two pre-specified MGMT subgroups. 

ICT-121 ImmunoCellular IMUC Recurrent GBM Phase I
Dendritic cell vaccine with 
CD133

Phase I open label trial. Enrollment has been completed and initial results expected 

~mid-2017.

VAL-083 DelMar Pharmaceuticals DMPI Refractory GBM Phase II
Chemotherapy (bi-functional 
alkylating agent)

Phase II study in patients with MGMT-unmethylated Avastin/Bevacizumab-naïve 

recurrent GBM. Collab with MD Anderson

VAL-083 DelMar Pharmaceuticals DMPI Front-line GBM Phase I
Chemotherapy (bi-functional 
alkylating agent)

Marizomib Celgene CELG GBM Phase I/II Proteasome inhibitor Combination with Avastin Phase I/II trial in patients with grade IV malignant glioma

AG-881 Celgene/Agios CELG/AGIO Glioma Phase I Pan-IDH inhibitor

Keytruda Merck MRK Recurrent GBM Phase II PD-1 KEYNOTE-028

Imfinzi AstraZeneca AZN
Front-line/recurrent 
GBM 

Phase II PD-L1 MEDI4736 trial

DCVax-L Northwest Biotherapeutics NWBO GBM Phase III Dendritic cell vaccine 

NVX-108 NuvOx Pharma GBM Phase II Reduce tumor hypoxia 
The objective for NVX-108 treatment is to make tumors more sensitive to radiation 

and chemotherapy. IND was recently accepted for Phase II trial.

VB-111 VBL therapeutics VBLT Recurrent GBM Phase III
Gene therapy as anti-
angiogenesis

To be used in combination with Avastin. Phase II study in rGBM, showed a statistically 

significant improvement in OS  

Prophage Agenus AGEN Front-line GBM Phase II
Autologous vaccine with 
HSPPC-96

A Phase II trial in combination with Keytruda to start in 2017 by y the Brain Tumor 

Trials Collaborative (BTTC)

RINTEGA 
(rindopepimut)

Celldex Therapeutics CLDX
Front-line EGFRvIII-
(+) glioblastoma

Phase III 
(discontinued) 

DSMB on 3/7/2016 has determined that preplanned interim analysis suggested that  

ACT IV study will not reach its primary endpoint. 

Opdivo Bristol-Myers Squibb BMS glioblastoma Phase III failed PD-1
Two other trials, CheckMate -498 and CheckMate -548, for combination with radiation 

therapy and  with/without temozolomide in MGMT-unmethylated and methylated 

patients continue.
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O6-methylguanine-DNA methyltransferase (MGMT)-unmethylated and 

methylated patients. In the Keytruda (Merck) Phase II trial, KEYNOTE-

028, of which GBM (n=26) is one of several cancers being studied. The 

Imfinzi (AstraZeneca) multi-arm Phase II trial (MEDI4736) with newly 

diagnosed and recurrent glioblastoma patients has shown encouraging 

results, reported at the 2016 Society for Neuro-Oncology annual 

meeting. Keytruda showed a 6-month PFS rate of 44%. The median OS 

was 14 months with 6- and 12-month OS rate of 85%, and 74%, 

respectively. A Phase II in recurrent glioblastoma study (n~80) 

evaluating Keytruda/ Avastin vs. Keytruda only is completing with data 

expected in 2017. Imfinzi also showed a 6-month PFS of 20% in 

recurrent GBM and responders have a sustained effect over one year.  

 VB-111 (Ofranergene obadenovec) This is a gene therapy that targets 

angiogenesis-specific sensor to induce cell death in angiogenic 

endothelial cells specifically in the tumor milieu. The program is in 

Phase III study in recurrent GBM. Prior Phase II in recurrent GBM 

study showed a statistically significant improvement in OS treated with 

VB-111 through progression, compared to either patients treated with 

VB-111 followed by Avastin alone, or to historical Avastin data. 

 VAL-083 This is a novel oral bi-functional alkylating agent developed 

by DelMar Pharmaceuticals and it is in Phase III ready. The MOA of 

VAL-083 is different than that of temozolomide, the SOC, and has 

potential for treating cancer stem cells. The company plans to start a 

Phase III study in Avastin-failed GBM in 2017; and has two 

collaborator-supported (MD Anderson Cancer Center and Guangxi 

Wuzhou Pharma) Phase II trials underway in MGMT-unmethylated 

GBM. 

Glioblastoma multiforme (GBM) overview 

GBM is one of the most common and aggressive type of CNS tumors. GBM 

accounts for approximately 45% of malignant primary brain and CNS tumors 

and 54% of all gliomas.
5
  The average annual age-adjusted incidence rate of 

GBM is 3.19 per 100,000 population, or approximately 10,100 new cases 

annually, according to the 2013 Central Brain and Tumor Registry of the United 

States (CBTRUS) report. GBM incidence rises with age, with the median age of 

diagnosis of 64 years. In the WHO classification (grades I-IV) system of diffuse 

gliomas, GBM is classified as grade IV as it is the most aggressive type. 

Prognosis of GBM is poor with a median overall survival of three months if 

untreated. The current standard of care mainly consists of a combination of 

maximal resection surgery, radiation therapy and chemotherapy 

(temozolomide), which has a modest improvement of OS. GBM can be 

categorized into primary (~90%) and secondary subtypes.  Primary (de novo) 

GBMs develop very rapidly, occur mainly in elderly patients (mean age of 62 

years). and without clinical or histologic evidence of a less malignant precursor 

lesion. Secondary GBMs progress from low-grade diffuse astrocytoma or 

                                                           
5 Thakkar J.P. et al. (2014) Cancer Epidemiol. Biomarkers Prev. 23: 1985-1996 
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anaplastic astrocytoma, occur in younger patients (mean age of 45 years) and 

with significantly better prognosis. Primary and secondary glioblastoma also 

differ in their genetic and epigenetic profiles.  

VBI-1901 in GBM revenue model. Our model (Figure 13) projects that VBI-

1901 could potentially reach the market in 2024 assuming completion of a 

positive pivotal trial after the outcomes of the Phase IIb trials started in 2019 are 

also positive. Assuming a $90k therapy cost and ~35% of penetration of the 

GBM patient market, we estimate total annual peak sales for VBI-1901 could 

approach $750MM each in the U.S. and $610MM in Europe (total ~$1.35 

billion) by 2034. We further assume a 25% royalty payment to VBIV by a 

European partner.  

Figure 13: VBI-1901 in GBM revenue model 

  

Source: Laidlaw & Company estimates 

  

VBI-1901 in glioblastoma multiforme revenue model
2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

U.S. GBM 18,000 18,180 18,362 18,545 18,731 18,918 19,107 19,298 19,491 19,686 19,883 20,082

VBI-1901 price ($) 90,000 91,350 92,720 94,111 95,523 96,956 98,410 99,886 101,384 102,905 104,449 106,015

VBI-1901 penetration 5% 11% 19% 25% 29% 32% 33% 34% 35% 35% 35%

VBI-1901 treated patients 909 2020 3524 4683 5486 6114 6368 6627 6811 6939 7029

Total VBI-1901 revenue ($ MM) -U.S. 83 187 332 447 532 602 636 672 701 725 745

EU GBM 21,000 21,210 21,422 21,636 21,853 22,071 22,292 22,515 22,740 22,967 23,197 23,429

VBI-1901 price ($) 63,000 63,945 64,904 65,878 66,866 67,869 68,887 69,920 70,969 72,034 73,114 74,211

VBI-1901 penetration 4% 8% 14% 19% 22% 23% 24% 24% 25% 25%

VBI-1901 treated patients 857 1731 3059 4194 4971 5178 5458 5581 5730 5787

Total VBI-1901 revenue ($ MM) -EU 79 163 292 407 489 517 553 574 598 614

Total VBI-1901 revenue($ MM) 83 267 495 740 939 1,091 1,153 1,225 1,275 1,323 1,359

Royalties to VBIV ($MM) 0 20 41 73 102 122 129 138 144 150 153

Total revenue to VBIV ($MM) 83 207 372 520 634 724 765 810 845 874 899



 

May 16, 2017 

 

Laidlaw & Company 

Est. 1842 

 

VBI Vaccines Page 22 of 39 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

 

By Targeting Cytomegalovirus (CMV), VBI-1501A Could Be 
a Novel Vaccine for Preventing Congenital CMV Infection 

VBI-1501A is the second vaccine derived from the eVLP Platform as 
a prophylactic in congenital CMV infection 

In addition to VBI-1901, VBIV is also developing a separate vaccine, VBI-

1501A, based on the eVLP platform as a potential preventing measure of 

congenital CMV infection of newborn in pregnant women. As illustrated in 

Figure 7, VBI-1501A is an enveloped virus-like particles (eVLPs) derived 

monovalent glycoprotein B (gB) vaccine and is comprised of lipid bilayer and 

Gag – a murine leukemia virus (MLV) matrix protein.  Proteins of VBI-1501A 

have maintained mammalian glycosylation pattern. Overall, VBI-1501A is 

configured as a viral mimic. The major antigen, gB protein of human 

cytomegalovirus (HCMV), plays a universal role in viral fusion and therefore is 

very viable antigen target for a vaccine.    

From a preclinical rabbit model study in 28 days after two vaccinations by VBI-

1501A, the animal could produce CMV neutralizing antibodies against two 

types of infected cells (fibroblast and epithelial cells) at the titer that is 

comparable or slightly better than antibody titer from serum of CMV
+
 healthy 

donors. It is noted that for fibroblast, VBI-1501A generated anti-CMV antibody 

titer, which is greater than the natural level of CMV immunity that could already 

provide 90% of protection (Figure 14, left).       

Figure 14: Preclincial data showed VBI-1501A produce high titer anti-CMV antibodies (left), with long duration 

(right)   

    

Source: Company presentation  

VBI-1501A is an enveloped virus-

like particles (eVLPs) derived 

monovalent glycoprotein B (gB) 

vaccine and is comprised of lipid 

bilayer and Gag – a murine 

leukemia virus (MLV) matrix 

protein.  

After vaccination by VBI-1501A, the 

animal could produce CMV 

neutralizing antibodies against two 

types of infected cells …at the titer that 

is comparable or slightly better than 

antibody titer from serum of CMV+ 

healthy donors.    
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In addition, VBI-1501A vaccination has provided durable immunity for more 

than six months after the second immunization (Figure 14, right). It is noted that 

CMV enters epithelial and endothelial cells by different pathways than those for 

entry into fibroblasts.  

VBIV started a Phase I trial in 2Q16 evaluating VBI-1501A in CMV
-
 healthy 

adults (n=125) as a proof-of-concept study. Individual will receive vaccinations 

at 0, 2 and 6 months. The primary endpoint is safety and tolerability; while 

secondary endpoints are antibody binding titers, neutralizing antibody titers 

against CMV-infected fibroblast and epithelial cells, and antibody avidity 

against gB. VBIV reported the completion of participant enrollment in 3Q16, 

and DSMB greenlighted the continued study in 2Q17.  

Next step. VBIV indicated that an interim safety and immunogenicity report, 

based on blood samples collected from participants one month post-second 

vaccination, is expected mid-2017. This would be an important event given this 

is the first clinical data of an eVLP derived product in human clinical study. The 

data could include safety, tolerability, dose responses, immunogenicity after two 

doses vs. CMV positive serum and the impact on the adjuvant (one of the study 

arm does not use adjuvant).  The top-line results could be available in 4Q17 or 

1Q18. The data could include immune response after the third dose vs. CMV 

positive serum and duration of the immunity.  

After the data releases, VBIV could make go/no go decision as well as the 

direction of what specific indication VBI-1501A might pursue as the next step.  

Although congenital CMV infection has been the major discussion for 

advancing VBI-1501A into Phase II and III development, VBIV believe the 

potential for the vaccine to be used as a prophylactic for patients undergoing 

transplantation remain a viable option. Despite the competitive landscape for 

CMV in transplantation is more intense, management believes the majority of 

the competitive developments are for use shortly before or after the 

transplantation to prevent infection. VBI-1501A, on the other hand, could 

potentially be used as prophylactic for patients waiting for transplantation and 

building up active anti-CMV immunity to potentially fight off CMV possibly 

from transplanted organ or occur during or after the procedure. The potential 

benefits for taking the clinical path for prophylactic in transplantation is its 

lower costs and shorter time for the clinical studies comparing to that of 

preventing congenital CMV infection. We anticipate more details from VBIV 

later in 2017 or 2018.    

CMV infection and congenital CMV infection 

Cytomegalovirus (CMV) is a ubiquitous herpesvirus that is expected to infect up 

to 90% of the US population through their life and could establishes lifelong 

latency in monocytes and granulocytes. CMV is mostly asymptomatic or mildly 

symptomatic in healthy individuals, but could have long-term 

neurodevelopment morbidity in immunocompromised individuals, such as those 

undergoing hematopoietic stem cell transplant (HSCT) or solid organ 

VBIV started a Phase I trial in 2Q16 

evaluating VBI-1501A in CMV- 

healthy adults.  VBIV indicated that 

an interim safety and immunogenicity 

report is expected mid-2017. The top-

line results could be available in 

4Q17 or 1Q18. 



 

May 16, 2017 

 

Laidlaw & Company 

Est. 1842 

 

VBI Vaccines Page 24 of 39 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

transplantation as well as newborns being infected transplacentally from mother. 

CMV transmission is mainly through close interpersonal contact via body fluids, 

like saliva, blood, genital secretions, urine, or breast milk. 

CMV is the most common congenital viral infection in the developed world. It 

is estimated that approximately 40,000 cases of congenital CMV infection occur 

each year in the U.S. 10% of them are symptomatic at birth and approximately 

5,400 infants who are born asymptomatic will develop neurologic sequelae, 

including sensorineural hearing loss (SNHL), vision loss, developmental delay 

and mental retardation. In fact, near 20% of all hearing loss at birth is 

attributable to congenial CMV infection
6
. Further, 0.6 - 0.7% of all deliveries of 

the developed world also incur congenital CMV infection. Congenital CMV 

infection is less well known to the general public than other rare infant diseases, 

like Down Syndrome or spina bifida.  

It is estimated that 1-4% of CMV seronegative mothers will become infected 

during pregnancy, and 30-40% of these infected women will transmit virus to 

the fetus. 11-12.7% of all neonates with congenital CMV infection could 

develop symptoms
 7
.  

Six-week intravenous ganciclovir is the SOC to treat congenital CMV infection; 

while oral valganciclovir is an alternative. However, a preventive vaccine 

remains the best option in managing congenital CMV infection. Figure 15 

illustrates the breakdown of developing symptomatic and asymptomatic 

congenital CMV infection from pregnant women with and without CMV 

antibodies.     

Figure 15: Breakdown of risks of congenital CMV infection and pregnancy  

  

Source: Infection control today (http://www.infectioncontroltoday.com/news/2016/11/new-method-for-

predicting-congenital-cmv-infection-during-the-prenatal-period.aspx) 

                                                           
6 Swanson, E. C., et. al., (2013) Pediatr Clin North Am. 60: 335-349 
7 Dollard, S. C., et. al., (2007) Rev Med Virol. 17:355–363 
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CMV prevention and treatment competitors. The CMV treatment and 

prophylactics developments could be separated into two categories: 

transplantation and congenital infections. The majority of the developments are 

in preventing CMV infection or reactivation after transplantation (HSCT/SOT), 

while only a few in congenital infections, and those are mostly in very early 

stages (Figure 16).    

Figure 16: Selected clinical developments of anti-CMV treatments 

 

Source: Laidlaw & Company equity research 

 Letermovir (AIC246). Letermovir, a CMV viral terminase inhibitor 

that interferes with DNA replication, is developed by Merck for 

preventing CMV infections in adults undergoing a HSCT. MRK in 

4Q16 reported positive Phase III study (n=495) results and met the 

primary endpoint by demonstrating that the drug reduces CMV 

infection vs. placebo (37.5% vs. 60.6%, P<0.0001). The study also 

showed letermovir lowers all-cause mortality at 24 weeks vs. placebo 

(9.8% vs. 15.9%, P=0.0317). Merck is scheduled to file for approval in 

the U.S. and Europe later this year.    

 SHP620 (Maribavir). This viral protein kinase UL97 inhibitor is 

currently developed by Shire as treatment for CMV infection in patients 

undergoing HSCT and SOT.  During the 1Q17 call, SHPG indicated to 

start Phase III trial and we have identified two Phase III trials are also 

underway. SHPG inherited Maribavir from its acquisition of 

ViroPharma in 4Q13. ViroPharma conducted Phase III trial evaluating 

Maribavir in HSCT and the trial failed to meet the primary endpoint of 

reduction of incidence of CMV disease within six-month post-transplant 

(4.4% vs. 4.8%, P=0.79) in 1Q09. 

 HB-101 (VAXWAVE) This is a subunit vaccine targeting gB and pp65 

and is developed by privately owned Austria-based Hookipa Biotech 

Product Developer Ticker Indication Stage Description Notes

HB-101 (VAXWAVE)
Hookipa Biotech 

GmbH 
Congenital CMV Phase I Vaccine with gB and PP65 as antigen

Pentamer Helocyte FBIO Congenital CMV Preclinical
Vaccine with gH/gL-pentamer complex 

subunits as antigen-non-HLA-restricted 

Helocyte plans to file IND in 2017. Preclinical studies showed CMV infection preventions in fibroblast 

and epithelial cells.  

CyMVectin Vical VICL Congenital CMV Preclinical Prophylactic Vaxfectin-formulated vaccine Vaxfectin is a novel proprietary cationic lipid-based formulation to be used as adjuvant 

V160 Merck MRK Congenital CMV Phase I
Replication-defective HCMV (AD169 strain) 

vaccine
Phase I completed in 3/2017 (NCT01986010)

CMV vaccine Pfizer PFE Congenital CMV Preclinical Vaccine based on VLPs PFE acquired the vaccine from Redvax GmbH in 1/2015

Letermovir Merck MRK CMV infection in HSCT Phase III CMV viral terminase inhibitor
Phase III trial met  primary endpoint, showing at week 24, 37.5% vs. 60.6% (placebo) of patients 

treated developed CMV. All-cause mortality was 9.8% vs. 15.9%. MRK will file NDA in 2017

SHP620 (Maribavir) Shire SHPG CMV infection in HSCT/SOT Phase III Viral protein kinase UL97 inhibitor
During 1Q17 call, SHPG indicated to start Phase III trial. Two Phase III trials in HSCT and SOT are 

underway 

ASP0113
Astellas Pharma / 

Vical

4503 (TYO) 

/ VICL
CMV infection in HSCT Phase III DNA Vaccine with gB and PP65 as antigen

In 3Q16, they reported that Phase II trial in kidney transplant failed. in 2011. Phase III in HSCT data 

expected in 1Q18

PepVax Helocyte FBIO Reduce CMV reactivation post HSCT Phase II
Vaccine with  [UL83 (pp65)] as antigen-

HLA-restricted (A*0201)  

The ongoing Phase II study could report topline data in 2H17.  The vaccine intends to induce a 

CMV(pp65)-specific T-cell response to control the virus.       

Triplex Helocyte FBIO Reduce CMV reactivation post HSCT/SOT Phase II
Vaccine with three antigens-non-HLA-

restricted

The ongoing Phase II study could report topline data in 2H17.  The vaccine intends to induce a virus-

specific T-cell response to control the virus.  

ATA230
Atara 

Biotherapeutics
ATRA Reduce CMV reactivation post HSCT/SOT Phase II CMV-CTL from third party

ATA230 received orphan designation from EMA for the treatment of CMV infection in patients with 

impaired cell-mediated immunity

Brincidofovir (IV) Chimerix CMRX CMV infection in HSCT Preclinical
Prodrug of cidofovir, viral DNA polymerases 

inhibitor 

It is part of programs for preventing multiple viral infections, CMV clinical study is expected to start in 

late 2017

Viralym-C ViraCyte Reduce CMV reactivation post HSCT Phase I CMV-CTL from third party Partially HLA-matched 

Viralym-M ViraCyte Reduce CMV reactivation post HSCT Phase II CMV-CTL from third party

Prelym ViraCyte Reduce CMV reactivation post HSCT Phase II CMV-CTL from third party CTL from the patient’s specific HSCT donor
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GmbH. They recently reported Phase I trial (NCT02798692) results at 

the CMV 2017 Conference. It showed CMV-neutralizing antibodies 

were found in 98% of the treatment group (3 doses) and none in the 

placebo group. pp65-specific CD8
+
 T cells were found in the medium 

and high dose groups, but not in the placebo. 12-month follow-up data 

are expected in Nov. 2017. Hookipa is preparing for a Phase II trial. 

VBI-1501A in congenital CMV infection revenue model. Our model (Figure 

17) projects that VBI-1501A could potentially reach the market in 2025 

assuming completion of a positive pivotal trial after the outcomes of the Phase 

IIb trials started in 2018 are also positive. Assuming a $450 therapy cost (for 

one initial shot and two boost shots) and ~45% of penetration of the to-be 

pregnant women. We assume two different scenarios that all pregnant women 

receive immunization or more conservatively, that only pregnant women who 

did not have CMV antibodies will be immunized. As such, we estimate total 

annual peak sales for VBI-1501A could approach $1 billion or $320MM by 

2034 in the U.S. of different scenarios.  

However, a potential upside also exists for VBI-1501A if the vaccine could be 

used for preventing CMV infection in adolescent women similar to human 

papillomavirus (HPV) vaccines, like Gardasil and Cervarix. The potential 

commercial outlook under this scenario could be more robust. In fact, this might 

be the most effective way of preventing congenital CMV infection since the 

infection could be more effectively prevented prior to, but not during, 

pregnancy. However, the cost of conducting trial to achieve this goal could be 

very high.  The Gardasil 2016 and 2015 annual sales were $2.2 billion and 1.9 

billion, respectively and 2015 Cervarix sales were $107MM ($3.6MM from the 

U.S.). GSK announced to pull Cervarix out from the U.S. market in 4Q16. 

The broader use of HPV vaccines has faced certain challenges with sex stigma, 

safety concerns and other factors in the U.S. and has not yet reached the earlier 

sales projection of $5 billion range. 2015 CDC figures suggested HPV 

vaccination rates were at 40% and 21%, respectively, for girls and boys. This 

figure is far short of the Department of Health and Human Services goal of 80% 

for both boys and girls by 2020. VBIV believe CMV vaccine might not have 

such stigma attached, and possible risks during pregnancy could be relatively 

more near-term concerns vs. having cancer for many adolescent girls and 

younger women.   

Figure 17: VBI-1501A in congenital CMV infection revenue model 

  

Source: Laidlaw & Company estimates  

VBI-1501A in congenital CMV infection revenue model

2025 2026 2027 2028 2029 2030 2031 2032 2033 2034 2035

U.S. annual birth 4,000,000 4,040,000 4,080,400 4,121,204 4,162,416 4,204,040 4,246,081 4,288,541 4,331,427 4,374,741 4,418,489

Women without CMV antibodies 1,200,000 1,212,000 1,224,120 1,236,361 1,248,725 1,261,212 1,273,824 1,286,562 1,299,428 1,312,422 1,325,547

VBI-1501A price per dose ($) 150 153 156 159 162 166 169 172 176 179 183

Total doses 3 3 3 3 3 3 3 3 3 3 3

Total costs of VBI-1501A ($) 450 459 468 478 487 497 507 517 527 538 549

VBI-1501A penetration 5% 10% 18% 24% 31% 35% 38% 40% 42% 43% 44%

VBI-1501A treated patients (modest) 200,000 404,000 734,472 989,089 1,290,349 1,467,210 1,613,511 1,715,417 1,819,199 1,881,139 1,944,135

VBI-1501A revenue ($ MM) (modest) 90 185 344 472 629 729 818 887 959 1,012 1,066

VBI-1501A treated patients (conservative) 60,000 121,200 220,342 296,727 387,105 440,163 484,053 514,625 545,760 564,342 583,240

VBI-1501A revenue ($ MM) (conservative) 27 56 103 142 189 219 245 266 288 303 320

A potential upside also exists 

for VBI-1501A if the vaccine 

could be used for preventing 

CMV infection in adolescent 

women similar to human 

papillomavirus (HPV) 

vaccines, like Gardasil and 

Cervarix.   
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Enveloped Virus-Like Particle (eVLP) Platform Could Be an 
Engine for Creating More Vaccines; and Thermostable LPV 
Technology for Multiple Collaborations 

Enveloped Virus-Like Particle (eVLP) platform is VBIV’s leading 
technology for creating more effective vaccines 

One of the major value propositions of the enveloped virus-like particle (eVLP) 

platform is to create a delivery vehicle with antigen of choice in a manner as an 

effective viral mimic. eVLP is comprised of several elements: a MLV gag 

structure, internal targets to promote cellular immunity, a glycoprotein target 

antigen and lipid membrane from production cell line (Figure 18). VBIV 

considered eVLP as a 3
rd

-generation VLP mimic given its improvements include 

the incorporation of key structural features of the targeted enveloped virus.        

Figure 18: Enveloped virus-like particle (eVLP) platform   

    

Source: Company presentation  

Major eVLP product attributes 

VBIV indicated that the eVLP technology could have several advantages for 

vaccine development: 1) highly immunogenic, as they believe it could generate 

immune responses comparable to or better than natural infection as the 

configuration closely mimicking the structure of targeted virus; 2) customizable, 

it could design the vaccine by including different antigens and controlling their 

relative expression; 3) safety, as it cannot reverse back to an infectious state; and 

4) commercially viable, manufacturing and purification can use scalable 

methods, which could be the shortcoming of some vectored delivery 

approaches. 

LPV vaccine platform provides opportunities for multiple collaborations. 

VBIV’s thermostable lipid particle vaccine (LPV) technology enables vaccines 

VBIV considered eVLP as a 3rd-

generation VLP mimic given its 

improvements include the 

incorporation of key structural 

features of the targeted enveloped 

virus. 

VBIV indicated that the 

eVLP technology could 

have several advantages 

for vaccine development: 1) 

highly immunogenic, 2) 

customizable, 3) safety, 

and 4) commercially viable.  
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or biologics to maintain their preserved stability, potency, and safety by 

circumventing the temperature sensitivity problem that most existing vaccines 

face. In general, most vaccines and biologics are sensitive to the fluctuations of 

temperature as that can degrade, destroy or inactivate the potency of a vaccine 

and also pose certain safety risks. Consequently, according to the Biopharma 

Cold Chain Sourcebook 2010, 90% of vaccines require shipment in a 

temperature controlled supply chain or “cold-chain” which can increase 

vaccines costs by up to 20% (WHO) and is also a barrier to patient access, 

especially in emerging markets. VBIV’s lipid particle vaccine platform is a 

vaccine formulation technology that allows the increase of thermo-stabilization 

of vaccines through a proprietary formulation and freeze-drying process. The 

formulation is constituted by three lipids, monopalmitoylglycerol (MPG), 

dihexadecyl phosphate (DCP) and cholesterol and mixed in a proprietary ratio 

with vaccine antigen using a patented method. The resulting mixture is then 

lyophilized and can be stored for extended periods of time outside of the cold-

chain. Proof-of-concept studies have demonstrated the effectiveness of LPV 

platform in maintaining immune activities of multiple vaccines after 

administrating into animal models, like non-human primates, mice and ferrets. 

For example, a protein subunit Influenza vaccine could be maintained for 12 

months at 40
o
C; while a live biologic MMR vaccine could be maintained for 8 

weeks at 37
o
C.   

VBIV has formed collaborations with Sanofi and GSK to explore the LPV 

platform to enhance the shelf-life of their vaccines and biologics. Sanofi is 

evaluating the LPV technology with one of its lead vaccine assets, and under the 

terms of the agreement, the company could acquire certain rights to extend its 

use of the LPV technology to additional vaccine assets. The terms of the GSK 

agreement stipulate that the company with the rights to negotiate an exclusive 

license to the LPV technology for use within a defined field. The indications of 

the both collaborations are undisclosed. 

Solid intellectual property protection for VBIV assets. VBIV has established 

broad intellectual property protection for its eVLP and LPV platforms and each 

specific product with pending patent applications. VBIV’s patent portfolio 

currently consists of 135 fully owned or exclusively licensed allowed patents 

and patent applications, including 54 issued patents.  

eVLP platform related patents. Patent family licensed from L’Universite 

Pierre et Marie Curie covering of eVLP technology for use in human 

vaccines, which could expire in the U.S. by 2022 and in other countries by 

2021. VBIV also has 4 additional patent families covering the eVLP 

vaccine platform.   

CMV vaccine related patents. Two patent families that include composition 

of matter patent for the CMV vaccine and proprietary assay for providing 

high-throughput screening of anti-CMV vaccine responses.  

VBIV has formed collaborations 

with Sanofi and GSK to explore 

the LPV platform to enhance the 

shelf-life of their vaccines and 

biologics.  
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LPV vaccine related patents. Six patent families that include a method for 

manufacturing an LPV to confer thermostability, proprietary ratios of 

excipients and antigens that give rise to a thermostable formulation, and 

specific parameters required to confer thermostability to several distinct 

classes of vaccine antigens and biologic proteins. 

Sci-B-Vac related patents. Sci-B-Vac patents already expired but the 

barrier of entry for competitors are still very high given: 1) it is very 

difficult for another vaccine to demonstrate bio-equivalency of a 

referenced vaccine by generating identical immunity in human without 

going through a lengthy and costly trial; and 2) eligibility for market 

exclusivity of up to 12 years under the current U.S. law regardless its 

patent status. Similar but shorter market exclusivity also exist in other 

markets.  
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Financial Projections and Valuation 

VBIV ended 2016 with total cash of ~$34MM. Although we anticipate the 

company will raise more capital from both dilutive and non-dilutive sources to 

fuel their product development and possible future commercialization, we 

believe possible future positive data readouts could afford VBIV more favorable 

terms in their future financing endeavors.   

Our probability-adjusted DCF analysis suggested a one-year target value for 

VBIV of $6.94 based on cash flow until 2030 with an assumed terminal value 

multiple of 1.8 and a overall probability adjustment of 40%.  

Probability-adjusted DCF analysis 

   

Source: Laidlaw & Company estimates 

Our probability-adjusted-PV-driven, sum-of-the-parts analysis suggests a 12-

month target price of $7.04 with Sci-B-Vac, VBI-1901, VBI-1501A and future 

pipeline from the eVLP platform accounting for 39%, 24%, 18% and 10% of the 

total value, respectively. 

 

 

 

 

Cash driven NPV 2017 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030

Revenue (net) 0.3 1.0 1.3 1.6 32.3 64.4 105.4 233.9 434.7 673.1 895.0 1,072.6 1,231.1 1,322.5

R&D 19.0 29.5 33.3 34.0 34.7 36.1 37.9 30.3 24.9 25.8 26.6 27.2 27.7 28.0

SG&A 14.3 15.0 16.1 16.9 52.7 56.1 59.6 74.6 81.1 86.1 90.2 93.8 96.9 100.0

Operating income (34.0) (46.4) (50.4) (52.5) (60.4) (38.1) (9.1) 91.0 260.3 456.5 642.0 790.4 922.1 996.1

Net income (30.4) (44.1) (48.3) (54.7) (58.8) (36.5) (7.5) 61.8 173.5 303.0 425.5 523.4 610.3 659.1

Period 0.0 0.6 1.6 2.6 3.6 4.6 5.6 6.6 7.6 8.6 9.6 10.6 11.6 12.6

NPV (30) (40) (38) (38) (35) (19) (3) 24 60 91 111 118 120 113

Total DCF 462

Terminal value 204

Cash (2Q18) 25

Total valuation ($ '000) 691

Probability adjustment 40%

Value per share $6.94

Shares outstanding (2018) 40

Discount rate 15%

Terminal value multiple 1.8
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NPV driven sum-of-the-parts analysis 

  

Source: Laidlaw & Company estimates 

For the peer comparable analysis, we have chosen a group of companies with 

focus on novel immune-oncology and anti-viral therapy as comparable peers. As 

such, our peer comparable analysis suggested a 12-month target price for VBIV 

of $7.31. 

Comparable analysis 

  

Source: Company reports and Laidlaw & Company estimates 

Together, we assigned our blended 12-month target price for VBIV at $7.00. 

We view our potential valuation of <$300MM a year from now could be 

reasonable if Sci-B-Vac is already undergoing Phase III trial, while earlier VBI-

1901 clinical data and more matured VBI-1501A Phase I results are available.     

Sci-B-Vac HBV vaccine

Total NPV = 199.9

Prob. Adj. NPV = 110.7

Value per share = $2.71 39%

VBI-1901 GBM vaccine

Total NPV = 339.2

Prob. Adj. NPV = 69.2

Value per share = $1.70 24%

VBI-1501A Congenital CMV infection 

Total NPV = 172.6

Prob. Adj. NPV = 52.5

Value per share = $1.29 18%

eVLP platform 
Value in mid-2018 = 30.0

$0.74 10%

Debt-free cash

Value in mid-2018 = 25.0

Value per share = $0.61 9%

Total = $7.04 100%

Advaxis ADXS NR NA 8.37 40 337 137 0 200

Agenus AGEN NR NA 3.69 99 366 124 0 242

CellDex Therapeutics CLDX NR NA 3.15 125 394 167 0 227

Inovio Pharmaceuticals INO NR NA 7.14 75 533 105 0 428

Dynavax DVAX NR NA 5.60 49 273 81 0 192

Aduro Biotech ADRO NR NA 9.90 70 692 354 0 338

Average 399 151 0 271

VBI Vaccine VBIV Buy 7.00 4.28 40 172 34 12 150

VBIV share fair value matching its peers = $7.31

Market Cap            

($ MM)

Cash       

($ MM)

Debt         

($ MM)

Tech Value        

($ MM)
Company Ticker Rating

Target 

Price ($)

Price ($) 

(5/12/17)

Shares 

Outstanding 

(MM)
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Major Risks 

Clinical study failure could have a major impact on VBIV share value. 
Despite promising clinical and pre-clinical results of the company’s product 

candidates, it remains too early to predict the long-term safety and efficacy 

outcomes from the ongoing and upcoming clinical studies. Given that clinical 

validation has not been fully established in some pipeline products, it would be 

critical for the current and future studies to demonstrate efficacy and an 

acceptable safety profile after a longer follow-up, higher dosage and in broader 

patient population in order to increase the assets and shareholder value. 

Negative results of ongoing and future clinical studies could have a materially 

negative impact on the shareholder value.  

Product may not be approved or reach anticipated sales. Although VBIV’s 

current pipeline products have exhibited the potential to generate positive 

clinical outcomes from current and future trials; it remains too early to project 

whether any of these products would be approved by regulatory agencies. Even 

if the products were to enter the market, sales could be significantly below 

projections due to various reasons, like narrow-scoped product label, physician 

consensus for prescribing the drug, treatment paradigm changes, entrance of or 

superior marketing capabilities of competitors, and the possible changes in 

pricing flexibility that could potentially have a negative impact on payer 

reimbursement. Further, a below expectation revenue outlook could also 

negatively affect VBIV shareholder value. 

The possibility of insufficient IP protection of pipeline products could 

create uncertainty. There is a risk that third parties or competitors may 

challenge VBIV’s patents if insufficient protection. VBIV’s family of patents 

and patent applications that covers eVLP technology for use in human vaccines 

under its license agreement with UPMC could become expired in the U.S. by 

2022 and in other countries by 2021. Since eVLP technology is very significant 

to VBIV’s pipeline development, expiration may open up competitive eVLP-

like products by others. However, we believe VBIV might have additional 

issued or pending patents to potentially negate such concern. Otherwise, 

competitions of like-minded products could negatively affect VBIV share value. 

Additional financings could dilute shareholder value. Although the company 

currently sufficient cash and financial resource to advance development 

forward, VBIV would most likely need more financial resources going forward 

if they want to expand and further develop their pipeline unless the company 

can continuously explore un-dilutive financial sources successfully. Should the 

future operational expenses significantly increase, especially in the areas of 

R&D and SG&A, failed FDA approval, or product revenue not reach 

expectations; the company might need to issue new equity to raise additional 

cash.  Under such a scenario, the share value of existing shareholders could be 

diluted.   
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Management 
 

Jeff Baxter is the President and CEO of VBI Vaccines since September 2009. 

Prior to joining VBI, Mr. Baxter was a managing partner of the Column Group. 

Prior until 2006, Mr. Baxter was Senior VP, R&D Finance and Operations of 

GlaxoSmithKline. During his tenure at GSK, Mr. Baxter served in positions of 

R&D with responsibility for finance, pipeline resource planning and allocation, 

business development deal structuring and SROne. Mr. Baxter is a Fellow of the 

Chartered Institute of Management Accountants (FCMA) and was educated at 

London Business School. 

David Anderson, Ph.D. has been serving as Chief Scientific Officer since 2015 

and is also a co-founder of VBI. Prior to serving as Chief Scientific Officer, Dr. 

Anderson led VBI’s R&D activities since 2009. Prior to joining VBI, Dr. 

Anderson was an Assistant Professor at Harvard Medical School. Prior to 

Harvard he was a research immunologist at the University of California, Davis. 

Dr. Anderson holds a Ph.D. from Harvard University.  

Francisco Diaz-Mitoma, M.D., Ph.D., has served as Chief Medical Officer of 

VBI since February 2016. Dr. Diaz-Mitoma founded VBI in 2001 and served as 

its CEO until September 2009. Prior, he served as VP of Research at Health 

Sciences North/Horizon Santé-Nord. He also founded and served as CEO and 

Chief Scientist of the Advanced Medical Research Institute of Canada. Dr. 

Diaz-Mitoma was an infectious disease and clinical virology consultant with the 

Ottawa Hospital and Chair of the Department of Laboratory Medicine and 

Pathology at CHEO. He was a Professor of the Northern Ontario School of 

Medicine and a Professor at the University of Ottawa’s Faculty of Medicine. Dr. 

Diaz-Mitoma received his M.D. from the University of Guadalajara, Mexico 

and Ph.D. from the University of Alberta. 

Egidio Nascimento has served as Chief Financial Officer of VBI since 2005. 

Prior to joining VBI, Mr. Nascimento served as VP of Finance at Genome 

Canada and as Chief Financial Officer of two start-up companies. Prior, Mr. 

Egidio started and managed KPMG’s New and Emerging Business Group. Mr. 

Egidio been a director of Genome Quebec since June 2013. Mr. Egidio holds his 

B. Comm from the University of Ottawa, Canada.  

Marc Kirchmeier, Ph.D. has served as VP, Formulation Development of VBI 

since April 2010. Prior to joining VBI, Dr. Kirchmeier was a Director in 

Bioanalytical and Formulation Sciences at Merck. Prior to Merck, Dr. 

Kirchmeier was a Scientist at Corixa Corporation (now GlaxoSmithKline). Prior 

to Corixa, he was Director of Drug Delivery Research at Oakwood Laboratories. 

Dr. Kirchmeier holds a Ph.D. in Chemistry from Oregon State University.  
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Income Statement 

  

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates 

  

VBI Vaccines – Income Statement
($ MM)

1Q17E 2Q17E 3Q17E 4Q17E

Revenues

VBI-1901 83.0        207.1      372.3      

VBI-1501A 27.0        55.6        

Sci-B-Vac 30.7        62.8        103.8      149.3      198.9      243.5      

Product revenues 0.2 0.3 0.00 0.00 0.00 0.00 -         -         -         -         30.7        62.8        103.8      232.3      433.1      671.5      

Services revenues 0.2 0.3 0.07 0.06 0.06 0.06 0.3         1.0         1.3         1.6         1.6         1.6         1.6         1.6         1.6         1.6         

Services revenues - related parties 0.1 0.1 0.00 0.00 0.00 0.00 -         -         -         -         -         -         -         -         -         -         

Total Revenue 1.0 0.5 0.1 0.1 0.1 0.1 0.3 1.0 1.3 1.6 32.3 64.4 105.4 233.9 434.7 673.1

Cost of revenue 3.75 3.67 0.22 0.22 0.23 0.23 0.90 2.80 2.26 3.17 5.2 10.3 16.9 37.9 68.4 104.6

Research and Development 14.1 10.0 4.4 4.5 4.9 5.2 19.0 29.5 33.3 34.0 34.7 36.1 37.9 30.3 24.9 25.8

General, administrative and selling 6.8 11.8 3.5 3.6 3.6 3.6 14.3 15.0 16.1 16.9 17.7 18.6 19.6 20.5 21.6 22.4

Marketing and sales 35.0 37.5 40.1 54.1 59.5 63.7

Total operating expenses 24.7 25.4 8.2 8.3 8.8 9.0 34.3 47.4 51.7 54.1 92.7 102.5 114.4 142.9 174.4 216.6

Operating Income (loss) (23.8) (24.9) (8.1) (8.2) (8.7) (9.0) (34.0) (46.4) (50.4) (52.5) (60.4) (38.1) (9.1) 91.0 260.3 456.5

Interest expense, net (1.1) (0.3) (0.2) (0.2) (0.2) (0.2) (0.7) (0.8) (1.0) (1.5) (1.4) (1.4) (1.4) (1.4) (1.4) (1.4)

Foreign exchange gain (loss) (1.5) 0.2 1.1 0.7 (0.5) 0.8 2.1 1.2 1.1 0.8 1.0 1.0 1.0 1.0 1.0 1.0

Incomes (losses) before income taxes (26.3) (25.0) (7.2) (7.8) (9.4) (8.3) (32.7) (46.0) (50.3) (53.2) (60.8) (38.5) (9.5) 90.6 259.9 456.0

Income tax 0.1 1.8 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 30.8 88.4 155.1

Net Incomes (Losses) (26.2) (23.2) (7.2) (7.8) (9.4) (8.3) (32.7) (46.0) (50.3) (53.2) (60.8) (38.5) (9.5) 59.8 171.5 301.0

Other comprehensive income (loss) - currency translation adjustment (2.2) 0.50 0.60 0.60 0.60 2.3 1.9 2.0 (1.6) 2.0 2.0 2.0 2.0 2.0 2.0

Total Comprehensive Incomes (Losses) (26.2) (25.4) (6.71) (7.18) (8.76) (7.73) ($30.4) ($44.1) ($48.3) ($54.7) ($58.8) ($36.5) ($7.5) $61.8 $173.5 $303.0

Net Earnings (Losses) Per Share—Basic (2.07) (0.77) (0.19) (0.21) (0.25) (0.20) ($0.84) ($1.08) ($1.03) ($1.03) ($1.11) ($0.66) ($0.15) $0.95 $2.72 $4.75

Net Earnings (Losses) Per Share—Diluted (2.07) (0.77) (0.19) (0.21) (0.25) (0.20) ($0.84) ($1.08) ($1.03) ($1.03) ($1.11) ($0.66) ($0.15) $0.95 $2.72 $4.75

Shares outstanding—basic 12.6 30.0 37.5 37.5 37.6 42.6 38.8 42.8 48.8 51.8 54.8 58.8 61.8 62.8 63.1 63.4

Shares outstanding—diluted 12.6 30.0 37.5 37.5 37.6 42.6 38.8 42.8 48.8 51.8 54.8 58.8 61.8 62.8 63.1 63.4

Margin Analysis (% of Revenue)

COGS 393% 670% 314% 374% 383% 383% 362% 289% 174% 198% 17% 17% 17% 17% 17% 17%

R&D 1479% 1819% 6327% 7529% 8207% 8617% 7616% 3043% 2565% 2126% 107% 56% 36% 13% 6% 4%

SG&A 716% 2146% 5041% 5940% 6000% 6060% 5732% 1551% 1238% 1056% 55% 29% 19% 9% 5% 3%

M&S 108% 58% 38% 23% 14% 9%

Operating Income (loss) -2488% -4535% -11583% -13744% -14490% -14960% -13610% -4782% -3878% -3281% -187% -59% -9% 39% 60% 68%

Pretax -2756% -4559% -10297% -12960% -15607% -13877% -13070% -4745% -3870% -3323% -188% -60% -9% 39% 60% 68%

Tax Rate 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 0% 34% 34% 34%

Net Income -2743% -4642% -9583% -11960% -14607% -12877% -12150% -4549% -3717% -3420% -182% -57% -7% 26% 40% 45%

Financial Indicator Growth Analysis (Y/Y)

Product/Product royalties -79% 8% N.A. N.A. -100% N.A. -100% N.A. N.A. N.A. N.A. 104% 65% 124% 86% 55%

Total Revenue #REF! -43% N.A. 20% -48% -84% -54% 288% 34% 23% 1920% 99% 64% 122% 86% 55%

Research and development 418% -29% 1644% 113% 46% 23% 91% 55% 13% 2% 2% 4% 5% -20% -18% 4%

General and administrative 979% 72% 78% 14% 14% 4% 22% 5% 7% 5% 5% 5% 5% 5% 5% 4%

Sales and marketing N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. N.A. 7% 7% 35% 10% 7%

Operating incomes 467% 5% 211% 39% 10% 7% 37% 36% 9% 4% 15% -37% -76% -1105% 186% 75%

Pretax Income 288% -5% 540% 21% 25% -16% 31% 41% 9% 6% 14% -37% -75% -1055% 187% 75%

Net Income 463% -3% 269% 18% 10% -19% 19% 45% 9% 13% 7% -38% -80% -925% 181% 75%

EPS - Basic -57% -63% 222% -11% 21% -10% 9% 28% -4% 0% 8% -41% -77% -720% 185% 75%

EPS - Diluted -57% -63% 222% -11% 21% -10% 9% 28% -4% 0% 8% -41% -77% -720% 185% 75%

Shares outstanding—basic #REF! 138% 98% 36% 4% 14% 29% 10% 14% 6% 6% 7% 5% 2% 0% 0%

Shares outstanding—diluted #REF! 138% 98% 36% 4% 14% 29% 10% 14% 6% 6% 7% 5% 2% 0% 0%

Yale Jen, Ph.D.  212-953-4978

Source:  Laidlaw and Co. Research and Repros Therapeutics' SEC filings
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Balance Sheet 

  

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates 

  

VBI Vaccines – Balance Sheet
($ MM)

1Q16 2Q16 3Q16 4Q16 1Q17E 2Q17E 3Q17E 4Q17E

Assets

Cash and cash equivalents and marketable securities 12.5 11.0 21.8 16.7 32.3 32.3 28.4 22.0 13.9 33.3 33.3 48.9

Cash and cash equivalents 12.5 11.0 21.8 16.7 32.3 32.3 28.4 22.0 13.9 33.3 33.3 48.9

Accounts receivable, net 0.1 0.0 0.0 0.2 0.0 0.0 0.0 0.2 0.1 0.3 0.3 0.3

Inventory, net 1.3 1.4 1.5 0.8 0.8 0.8 0.8 0.8 0.8 0.7 0.7 0.6

Investment tax credits receivable 0.0 0.2 0.2 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Other current assets 0.6 0.6 1.4 0.8 1.2 1.2 1.2 1.3 1.4 1.4 1.4 1.6

Total Current Assets 14.5 13.0 24.9 18.7 34.4 34.4 30.4 24.3 16.1 35.6 35.6 51.3

Long-term deposits 0.1 0.1 0.1 0.1 0.2 0.2 0.1 0.1 0.1 0.1 0.1 0.1

Other long term assets 0.3 0.3 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5 0.5

Property and equipment, net 1.8 1.8 1.9 1.9 1.9 1.9 1.9 2.0 2.1 2.2 2.2 2.5

Intangible assets, net 0.4 0.4 66.6 66.5 59.5 59.5 57.1 56.0 55.7 55.4 55.4 51.1

Goodwill 0.0 0.0 1.7 1.7 8.4 8.4 2.9 2.6 2.0 0.7 0.7 0.7

Total non-current assets 2.5 2.6 70.8 70.8 70.4 70.4 62.5 61.2 60.4 58.9 58.9 54.9

Total Assets 17.0 15.6 95.7 89.5 104.8 104.8 92.9 85.5 76.5 94.5 94.5 106.2

Liabilities and Stockholders’ Equity

Accounts payable 0.4 0.7 5.9 6.8 2.0 2.0 3.1 3.7 4.8 6.0 6.0 6.5

Current portion of long-term debt 0.0 0.0 0.9 2.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Other current liabilities 0.9 1.0 0.0 0.0 5.6 5.6 1.6 2.8 2.0 3.0 3.0 3.7

Deferred revenues 1.6 1.5 0.1 0.1 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Total Current Liabilities 2.9 3.1 6.8 8.9 7.6 7.6 3.1 3.7 4.8 6.0 6.0 6.5

Long-term debt, net of debt discount of $3,344 0.0 0.0 0.0 12.0 12.0 12.0 12.0 12.0 12.0 12.0 10.4

Long-term debt, net of current portion 0.0 1.3 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0

Long-term deferred tax liability 0.0 0.0 0.0 0.4 0.4 0.4 0.4 0.4 0.4 0.4 0.4

Liabilities for severance pay 0.3 0.4 0.3 0.4 0.4 0.4 0.4 0.4 0.3 0.5 0.5 0.5

Deferred revenues, net of current portion 1.6 1.6 0.7 0.7 0.7 0.7 0.7 0.7 0.8 0.7 0.7 0.8

Total non-current liabilities 1.9 2.0 2.3 1.0 13.4 13.4 13.5 13.5 13.4 13.6 13.6 12.0

Total Liabilities 4.9 5.1 9.1 9.9 21.0 21.0 16.6 17.2 18.2 19.6 19.6 18.5

Common stock 44.4 44.4 122.3 122.6 133.3 133.3 133.4 133.4 133.4 136.6 136.6 144.1

Additional paid-in capital 50.6 50.6 54.8 55.3 58.6 58.6 58.6 58.7 58.7 83.7 83.7 137.4

Accumulated other comprehensive loss (1.0) (1.7) (1.3) (1.8) (3.2) (3.2) (3.3) (3.4) (3.9) (6.9) (6.9) (8.6)

Accumulated deficit (81.8) (82.9) (89.3) (96.6) (105.0) (105.0) (112.4) (120.4) (129.9) (138.5) (138.5) (185.3)

Total Stockholders’ Equity 12.2 10.4 86.6 79.5 83.7 83.7 76.3 68.3 58.3 74.9 74.9 87.6

Total Liabilities and Stockholders’ Equity 17.0 15.6 95.7 89.5 104.8 104.8 92.9 85.5 76.5 94.5 94.5 106.2

Yale Jen, Ph.D.  212-953-4978

Source:  Laidlaw and Co. Research and Repros Therapeutics' SEC filings
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Cash flow Statement 

  

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates. 1Q16 Net Income adjusted. 

  

VBI Vaccines – Cash Flow Statement
($ MM)

Cash Flows From Operating Activities: 1Q16 2Q16 3Q16 4Q16 1Q17E 2Q17E 3Q17E 4Q17E

Net profit (loss) (26.19) (1.08) (6.42) (7.30) (8.41) (23.21) (7.21) (7.78) (9.36) (8.33) (32.67) (46.03)

Adjustments to reconcile net loss to net cash used in operating activities:

Depreciation and amortization 0.49 0.13 0.15 0.16 0.17 0.61 0.16 0.17 0.17 0.17 0.67 0.67

Non-cash interest on related party loans 0.47 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Stock-based compensation 2.13 0.00 1.04 0.77 0.71 2.52 0.60 0.62 0.70 0.64 2.56 2.91

Amortization of debt discount 0.00 0.00 0.00 0.00 0.11 0.11 0.11 0.11 0.11 0.11 0.44 0.44

Accretion of debt discount 0.00 0.00 0.01 (0.01) 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Deferred taxes 0.00 0.00 0.00 0.00 (1.78) (1.78) 0.00 0.00 0.00 0.00 0.00 0.00

Stock issued for in-process R&D acquisition expense 13.81    0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Increase in accrued severance pay, net 0.02 (0.02) 0.00

Inventory reserve -           0.00 0.00 0.00 0.34 0.34 0.31 0.28 (0.07) (0.17) 0.35 0.40

Changes in operating assets and liabilities:

Decrease in receivables 0.00 0.17 (0.09) (0.12) 0.15 0.11 (0.01) (0.21) 0.09 (0.11) (0.24) (0.03)

(Increase) decrease in inventory 0.51 (0.00) (0.15) 0.42 (0.37) (0.09) 0.03 0.03 0.01 0.05 0.12 0.14

(Increase) decrease in prepaid expenses and other current assets (0.18) 0.07 0.13 0.39 (0.22) 0.37 0.05 (0.10) (0.07) (0.07) (0.19) (0.14)

Decrease (increase) in investment tax credits receivable (0.03) 0.09 (0.06) (0.09) (0.10) (0.07) (0.09) (0.35) (0.37)

Increase in other long term assets (0.01) 0.00 (0.20) 0.21 (0.24) (0.22) 2.41 1.10 0.30 0.30 4.11 4.30

Decrease in deferred revenues, including related parties (0.14) (0.81) 3.20 (3.15) 0.74 (0.02) (0.00) 0.04 0.03 (0.06) 0.01 0.04

Increase in accounts payable and accrued liabilities 0.02 0.03 (3.03) 4.84 (1.82) 0.01 1.10 0.54 1.13 1.24 4.01 0.50

Increase in other current liabilities 0.07 (0.07) 0.00 2.73 2.73 (4.00) 1.20 (0.77) 1.02 (2.55) 0.66

Net Cash (used in) Provided by Operating Activities (9.092) (1.40) (5.49) (3.68) (7.95) (18.52) (2.55) (5.30) (7.03) (6.32) (21.19) (37.17)

Cash Flows From Investing Activities:

Cash acquired in acquisitions, business combination 20.87 0.00 2.13 0.00 (0.00) 2.13 0.00 0.00 0.00 0.00 0.00 0.00

Changes in long-term deposits 0.02 0.00 (0.03) (0.19) 0.17 (0.04) (0.28) (0.17) (0.24) 0.23 (0.46) (0.40)

Purchase of property and equipment (0.58) (0.11) (0.13) (0.08) (0.27) (0.59) (0.08) (0.09) (0.15) (0.02) (0.34) (0.60)

Proceeds from the disposal or sale of property and equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Decrease (increase) in restricted deposits and short-term deposits, net 0.00 (0.03) 0.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Net Cash (used in) Provided by Investing Activities 20.31 (0.13) 2.00 (0.26) (0.10) 1.50 (0.36) (0.26) (0.39) 0.21 (0.80) (1.00)

Cash Flows From Financing Activities:

Proceeds from issuance of common shares for cash, net of $100 of issue costs 0.00 0.00 13.61 0.00 10.50 24.11 0.00 0.00 0.00 25.00 25.00 55.00

Proceeds from issuance of common shares for cash, upon exercise of stock options 0.00 0.00 0.00 0.00 0.06 0.06 0.07 0.09 0.07 0.05 0.28 0.30

Proceeds from long-term loan and issuance of warrants net of $360 of financing costs0.00 0.00 0.00 0.00 12.84 12.84 0.00 0.00 0.00 0.00 0.00 0.00

Repayment of long-term loan 0.00 0.00 (0.15) (0.23) (0.15) (0.53) (0.05) (0.05) (0.05) (0.05) (0.20) (1.60)

Loan received from related parties 2.03 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Loans repaid to related parties (1.48) 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Principal payments on notes payable 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00

Net Cash Provided by Financing Activities 0.55 0.00 13.46 (0.23) 23.25 36.48 0.02 0.04 0.02 25.00 25.08 53.70

Effect of exchange rates on cash 0.08 0.01 0.88 (0.92) 0.37 0.34 (0.97) (0.88) (0.77) 0.50 (2.12) 0.07

Net increase (decrease) in cash 11.85 (1.52) 10.85 (5.09) 15.56 19.81 (3.86) (6.40) (8.17) 19.40 0.97 15.60

Cash at beginning of period 0.39 12.48 10.96 21.81 16.72 12.48 32.28 28.43 22.03 13.86 32.28 33.25

Cash at end of period 12.48    10.96     21.81     16.72     32.28     32.28     28.43     22.03     13.86     33.25     33.25     48.85     

Yale Jen, Ph.D.  212-953-4978

Source:  Laidlaw and Co. Research and Repros Therapeutics' SEC filings
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DISCLOSURES: 
ANALYST CERTIFICATION 
The analyst responsible for the content of this report hereby certifies that the views expressed regarding the company or companies and their securities accurately 

represent his personal views and that no direct or indirect compensation is to be received by the analyst for any specific recommendation or views contained in this 

report.  Neither the author of this report nor any member of his immediate family or household maintains a position in the securities mentioned in this report. 
 

EQUITY DISCLOSURES 
For the purpose of ratings distributions, regulatory rules require the firm to assign ratings to one of three rating categories (i.e. Strong Buy/Buy-Overweight, Hold, or 
Underweight/Sell) regardless of a firm's own rating categories.  Although the firm’s ratings of Buy/Overweight, Hold, or Underweight/Sell most closely correspond to 

Buy, Hold and Sell, respectively, the meanings are not the same because our ratings are determined on a relative basis against the analyst sector universe of stocks.  An 
analyst's coverage sector is comprised of companies that are engaged in similar business or share similar operating characteristics as the subject company.  The analysis 

sector universe is a sub-sector to the analyst's coverage sector, and is compiled to assist the analyst in determining relative valuations of subject companies.  The 

composition of an analyst's sector universe is subject to change over time as various factors, including changing market conditions occur.  Accordingly, the rating 
assigned to a particular stock represents solely the analyst's view of how that stock will perform over the next 12-months relative to the analyst's sector universe. 
 

Additional information available upon request. 
 

 

# Laidlaw & Co (UK) Ltd. has not provided any investment banking services for the company (ies) mentioned in this report over the last 12 months. 
 

RATINGS INFORMATION 

Rating and Price Target Change History 

 

Source: Laidlaw & Company  Created by: Blue-Compass.net 

3 Year Rating Change History 

 
3 Year Price Change History 

 
* Previous Close5/15/2017 

 

  

Laidlaw & Company Rating System* 
% of Companies 

Under Coverage 

With This Rating 

% of Companies for which Laidlaw & Company 

has performed services for in the last 12 months 

Investment Banking Brokerage 

Strong Buy 

(SB) 

Expected to significantly outperform the sector over 12 

months. 
0.00% 0.00% 0.00% 

Buy (B) Expected to outperform the sector average over 12 months. 63.64% 29.55% 2.27% 

Hold (H) 
Expected returns to be in line with the sector average over 12 
months. 

2.27% 0.00% 0.00% 

Sell (S) 
Returns expected to significantly underperform the sector 

average over 12 months. 
0.00% 0.00% 0.00% 

 

ADDITIONAL COMPANIES MENTIONED 
Dynavax (DVAX – Not Rated) 

GlaxoSmithKline (GSK – Not Rated) 
Sanofi (SNY – Not Rated) 

Merck (MRK – Not Rated) 
Aduro BioTech (ADRO – Not Rated) 

Advaxis (ADXS – Not Rated) 

Roche (ROG – Not Rated) 
NovoCure (NVCR – Not Rated) 

Bristol-Myers Squibb (BMY – Not Rated) 

AstraZeneca (AZN – Not Rated) 
DelMar Pharmaceuticals (DMPI – Not Rated) 
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Guangxi Wuzhou Zhongheng Group (600252.SS – Not Rated) 

Shire (SHPG – Not Rated) 

Agenus (AGEN – Not Rated) 

Celldex Therapeutics (CLDX – Not Rated) 

Inovio Pharmaceuticals (INO – Not Rated) 

Vical  (VICL – Not Rated) 
Pfizer (PFE – Not Rated) 

Astellas Pharma (4503 (TYO) – Not Rated) 

Atara Biotherapeutics (ATRA – Not Rated) 
Chimerix (CMRX – Not Rated) 

Fortress Biotech (FBIO – Not Rated) 
ImmunoCellular (IMUC – Not Rated) 

Celgene (CELG – Not Rated) 

Agios (AGIO – Not Rated) 
Northwest Biotherapeutics (NWBO – Not Rated) 

VBL therapeutics (VBLT – Not Rated) 

 
 

 

ADDITIONAL DISCLOSURES 
As of the date of this report, neither the author of this report nor any member of his immediate family or household maintains an ownership position in the securities of 

the company (ies) mentioned in this report. 

This report does not provide individually tailored investment advice and has been prepared without regard to the individual financial circumstances and objectives of 

persons who receive it. Laidlaw & Co (UK), Ltd. recommends that investors independently evaluate particular investments and strategies, and encourages investors to 

seek the advice of a financial adviser.  The appropriateness of a particular investment or strategy will depend on an investor's individual circumstances and objectives.  
The securities, instruments, or strategies discussed in this report may not be suitable for all investors, and certain investors may not be eligible to purchase or participate 

in some or all of them.  This report is not an offer to buy or sell or the solicitation of an offer to buy or sell any security/instrument or to participate in any particular 

trading strategy. 

Associated persons of Laidlaw & Co (UK), Ltd not involved in the preparation of this report may have investments in securities/instruments or derivatives of 

securities/instruments of companies mentioned herein and may trade them in ways different from those discussed in this report.  While Laidlaw & Co (UK), Ltd., 

prohibits analysts from receiving any compensation. Bonus or incentive based on specific recommendations for, or view of, a particular company, investors should be 
aware that any or all of the foregoing, among other things, may give rise to real or potential conflicts of interest. 

With the exception of information regarding Laidlaw & Co (UK), Ltd. this report is based on public information.  Laidlaw & Co (UK), Ltd makes every effort to use 

reliable, comprehensive information, but we make no representation that it is accurate or complete and it should not be relied upon as such.  Any opinions expressed are 
subject to change and Laidlaw & Co (UK), Ltd disclaims any obligation to advise you of changes in opinions or information or any discontinuation of coverage of a 

subject company.  Facts and views presented in this report have not been reviewed by, and may not reflect information known to, professionals in other Laidlaw & Co 

(UK), Ltd business areas.  Laidlaw & Co (UK), Ltd associated persons conduct site visits from time to time but are prohibited from accepting payment or 

reimbursement by the company of travel expenses for such visits.  The value of and income from your investments may vary because of changes in interest rates, 

foreign exchange rates, default rates, prepayment rates, securities/instruments prices. market indexes, operational or financial conditions of companies or other factors.  

There may be time limitations on the exercise of options or other rights in securities/instruments transactions.  Past performance is not necessarily a guide to future 
performance.  Estimates of future performance are based on assumptions that may not be realized.  If provided, and unless otherwise stated, the closing price on the 

cover page is that of the primary exchange for the subject company's securities/instruments. 

Any trademarks and service marks contained in this report are the property of their respective owners. Third-party data providers make no warranties or representations 
of any kind relating to the accuracy, completeness, or timeliness of the data they provide and shall not have liability for any damages of any kind relating to such data.  

This report or any portion thereof may not be reprinted, sold or redistributed without the written consent of Laidlaw & Co (UK), Ltd.  This report is disseminated and 

available primarily electronically, and, in some cases, in printed form. 

The information and opinions in this report were prepared by Laidlaw & Co (UK), Ltd.  For important disclosures, please see Laidlaw & Co (UK), Ltd.’s disclosure 

website at www.Laidlawltd.com, or contact your investment representative or Laidlaw & Co (UK), Ltd at 546 Fifth Ave, 5th Floor, New York, NY 10036 USA. 

        © 2017 Laidlaw & Co. (UK), Ltd. 
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