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AIT Therapeutics (AITB - $6.00) 

Encouraging Clinical Data Positions Novel Nitric Oxide (160 

ppm) Therapy as a Promising Anti-Infective Agent  

We are initiating coverage on AIT Therapeutics with a Buy rating and 12-month 

price target of $16. By leveraging its novel inhaled 160 ppm nitric oxide (NO) 

therapy, AITB is developing products as potential treatments for infant bronchiolitis 

and non-tuberculosis mycobacterial (NTM) M. abscessus infections in adults. 

• Proprietary 160 ppm inhaled nitric oxide (iNO) could be an effective novel 

anti-infective agent. NO plays important roles in many physiological functions, 

including as a non-specific defense component of the body’s innate immune 

response. Prior studies indicated that adding NO exogenously could be an effective 

treatment against bacterial and viruses. Preliminary data from AITB’s proprietary 

160 ppm iNO system shows promise as a differentiated anti-infective treatment.    

• Promising NOxBR in infant bronchiolitis (mainly by RSV infection) Phase II 

trial results bode well for the ongoing Phase III study. The earlier Phase II study 

showed positive results for NOxBR over the standard treatment, as it could shorten 

the length of hospital stay (LOS) in infants with more severe bronchiolitis. NOxBR 

treatment is also superior in measurements like oxygen saturation and modified-

Tal scoring. A Phase III trial is underway with topline readout expected in 1H18 – 

potentially a critical inflection point for AITB shares.   

• 4Q17 Phase II trial data readout, if positive, could validate NOxNTM as a 

viable Mycobacterium abscessus complex (MABSC) infection therapy. After 

earlier positive results from a small study, a Phase II trial (n=10) assessing 

NOxNTM in MABSC infection is ongoing. Data readout is anticipated in 4Q17, 

likely the closest near-term data related catalyst for AITB shares. MABSC is one 

of the very difficult-to-treat NTM infections. Potential success of NOxNTM could 

be significant commercially given the high unmet need and limited competition.  

• Catalyst-rich period ahead and potentially shorter development time for 

AITB’s NO treatment. Should the two near term data readouts be positive, AITB 

could potentially advance NOxBR and even NOxNTM into pivotal studies very 

soon. Under this scenario, both products could potentially reach the market by the 

early 2020s.     

• Material upside at the current valuation. With a differentiated and promising 

NO-based treatment modality in active development for two indications, and with 

potentially positive multiple catalysts over the next 18 months; we believe AITB 

shares remain undervalued at current levels. Our 12-month $16 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  -1.12A -0.46A -0.56   -0.57   -2.66    N.A.  

FY-16A  -0.59   -0.44   -0.20   -0.45   -1.69    N.A.  

FY-15A   NA.   NA.   NA.   NA.  -1.64    N.A.  

FY-14A  -0.07   -0.09   -0.05   -0.11   NA. N.A.  
         

Source: Laidlaw & Company estimates  
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Investment Thesis   

• We are initiating coverage of AIT Therapeutics (AITB) with a Buy 

rating and a 12-month price target of $16. AIT Therapeutics is a mid-

clinical stage biotechnology company that leverages their proprietary 

high concentration (160 ppm) inhaled nitric oxide (iNO) therapy platform 

for treating several infectious diseases, including infant bronchiolitis 

(mainly triggered by respiratory syncytial virus or RSV infection) and 

nontuberculous mycobacteria (NTM) infections by Mycobacterium 

abscessus complex (MABSC). Both indications are considered difficult-

to-treat and AITB’s treatments (NOxBR for bronchiolitis and NOxNTM 

for NTM-MABSC) have demonstrated promising clinical results. AITB 

is currently conducting two clinical studies with near term (4Q17 and 

1H18) data readouts, which if positive, could further strengthen the 

clinical proof-of-concept of this treatment modality as a novel anti-

infective agent.  Should the outcomes of the current and upcoming 

clinical studies to be positive, both NOxBR and NOxNTM could 

potentially reach market in early 2020s.     

• Nitric oxide (NO) treatment platform has potential treating different 

diseases and AITB’s proprietary platform could be a novel anti-

infection agent. Nitric oxide is a well-known molecule that engages in 

multiple cellular signaling and other functions, having an impact on many 

normal and pathological activities in the body. Currently, one inhaled NO 

(iNO) product is approved (INOmax) as a treatment for term and near-

term neonates with hypoxic respiratory failure associated with evidence 

of pulmonary hypertension. The fiscal 2016 net sales of INOmax were 

$474MM (marketed by Mallinckrodt). From anti-infectious perspective, 

gaseous NO is an important endogenous non-specific defense component 

of the innate immune response, mainly produced by macrophages via an 

upregulation of inducible nitric oxide synthase (iNOS). Given the 

endogenously supplied NO is often overcome and depleted during 

infection, providing gaseous NO exogenously may sustain (and even 

enhance) the ability to defeat invading bacteria and viruses. Earlier 

clinical studies using NO to treat respiratory infections have indicated 

that higher concentrations (>100 ppm) would be needed for killing 

microbes. AITB developed a proprietary drug/device system with 

formulated 160 parts per million (ppm) high dosage nitric oxide that 

could be delivered into the lung to potentially treat various infections.      

• Infant bronchiolitis (mainly caused by RSV infection) could be the 

first indication to advance forward after promising Phase II trial 

results. AITB is actively developing NOxBR as a potential treatment of 

bronchiolitis in infants with a Phase III study underway. Bronchiolitis is 

inflammation and congestion of the bronchioles of the lungs in young 

children and infants; and the condition is mainly caused by viral infection 

(>75% of the cases by RSV).  According to a Kaplan-Meier analysis, an 

Our $16 price target is supported 

by peer comparable, probability 

adjusted DCF and sum-of-the-

parts analyses.  

NO is an important endogenous non-

specific defense component of the innate 

immune response, mainly produced by 

macrophages. Given the endogenously 

supplied NO is often overcome and 

depleted during infection, providing 

gaseous NO exogenously may sustain 

the ability to defeat invading bacteria and 

viruses. 
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earlier Phase II trial showed in patients who have stayed in hospital longer 

than 24 hours, the length of hospital stay (LOS) was shorter for patients 

treated by NO plus standard treatment vs. the standard treatment alone 

[(41.9 hrs. vs. 62.5 hrs. with p=0.0587 on per protocol (PP) basis (n=24) 

and p=0.073 on ITT basis (n-27)].  For the same longer-hospital-staying 

patients, higher percentages of NO-treatment patients also achieved 

oxygen saturation (92%) to discharge than those receiving standard 

treatment (p=0.098 of ITT and p=0.027 of PP). A similar trend was also 

observed in composite endpoint (modified-Tal scoring system, p=0.033 

of ITT and p=0.0125 of PP). On the safety side, NOxBR treatment is well 

tolerated and the AE profile is similar for both treatment arms. The 

NOxBR treatment is comprised of intermittent inhaled NO (160 ppm) for 

30 minutes each time, 5 times a day for up to 5 days.  

AITB is conducting a Phase III placebo-controlled randomized trial 

evaluating NOxBR in 94 infants with viral bronchiolitis, mainly in Israel.  

The trial design has been modified from the prior Phase II study and is 

potentially more favorable toward the NO-treated group. The primary 

endpoint is the difference in hospital length of stay in hours between the 

two treatment arms. Topline data readout is expected in 1H18. Should the 

Phase III trial outcome be positive and AITB completes the selection and 

testing of a NO delivery system (the currently used Aeronox system is 

not approved for delivering a 160 ppm NO therapy in the U.S.); AITB 

could potentially start another Phase III trial in the U.S., possibly in 2018 

in our estimate. Potential regulatory filings would follow thereafter if the 

outcome is positive. We view the upcoming Phase III data readout could 

be a critical inflection point for AITB shares as it could further validate 

the NOxBR in bronchiolitis treatment, and potentially accelerate clinical 

development. Although several developments are ongoing for treatment 

or prevention of RSV infection in infants, including vaccines; we believe 

NOxBR is well differentiated from the others given all the other programs 

target specific viral molecules. AITB has strong intellectual property 

protection for their NO therapies, which include the use of 160 ppm NO 

for treating various indications and delivering devices as well as methods 

of delivery.  

• Nontuberculosis mycobacterium (NTM) infection by Mycobacterium 

abscessus complex (MABSC) is another unmet need for which nitric 

oxide could potentially afford therapeutic benefits. The second 

product in development by AITB is NOxNTM in NTM-MABSC 

infection.  A relatively small (n=10) Phase II study currently is underway 

and topline data readout is expected in 4Q17. The company conducted a 

Phase II trial earlier in 11 clinically stable CF patients, including two 

under compassionate treatment who also suffered from M. abscessus 

infection. The NOxNTM treatment used is comprised of intermittent 

inhaled NO (160 ppm) 30 minutes each time, 3x/day, 5 days/week (a total 

2400 ppm hours) for over two weeks. Treatment duration of M. abscessus 

infected patients was longer (21 days).  Although the treatment outcomes 

of the CF only patients were encouraging, the results of the M. abscessus 

infected patients appear to be more promising. In short, the treatment is 

well tolerated and on the efficacy side, significant improvement in 

sputum production (up to 5-10 time more sputum), and with 99% of 

bacteria reduction vs. the baseline were observed. In addition, lung 

function and 6MW distance measurement have also improved. AITB 

Phase II trial showed in patients who 

have stayed in hospital longer than 

24 hours, the length of hospital stay 

(LOS) was shorter for patients treated 

by NO plus standard treatment vs. 

the standard treatment alone. 

A relatively small (n=10) Phase II study 

of NOxNTM in NTM-MABSC infection 

currently is underway and topline data 

readout is expected in 4Q17.  

A Phase III placebo-controlled 

randomized trial evaluating NOxBR 

in 94 infants with viral bronchiolitis 

mainly in Israel is ongoing. Topline 

data readout is expected in 1H18. 
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anticipates more detail results to be published later in 2017.  Encouraged 

by the outcome, AITB is conducting a single-arm, open-label Phase II 

trial evaluating NOxNTM in MABSC-infected patient (n=10) who are 

refractory to standard-of-care. Patients will be treated with NOxNTM 

along with standard-of-care. The treatment is comprised of intermittently 

administered iNO 30 minutes each time, 5x/day for 14 days, followed by 

a 3x/day for 7 days regimen. The primary endpoint is safety, mainly NO-

related serious adverse events (SAEs); while secondary endpoints include 

a 6-minute walk test and M. abscessus load in sputum. We also view the 

data readout of NOxNTM in 4Q17 a potentially critical step to establish 

clinical validity of this therapy in NTM-MABSC infection. This also 

would be the closest major near-term data driven event for AITB shares.   

Going forward, management believes that AITB’s iNO treatment could 

also have potential for treating other pulmonary indications, such as 

chronic obstructive pulmonary disease COPD, as well as indications like 

stroke and diabetic foot ulcers.  

• Valuation is favorable.  We believe AITB shares are undervalued, based 

on the substantial potential of NOxBR and NOxNTM in the two difficult-

to-treat indications supported by encouring clinical data and substantial 

unmet medical needs. Further, compared with product developments of 

many other indications, both AITB’s products could potentially reach 

market in a shorter timeframe as anti-infectious agents.  Accordingly, our 

$16 price target is supported by peer comparable, probability adjusted 

DCF and sum-of-the-parts analyses. We are recommending AITB shares 

to long-term oriented investors with high risk tolerance.  
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Company Description 

AIT Therapeutics is a mid-clinical stage biotech company that leverages their 

drug /device platform to deliver nitric oxide (NO) by inhalation as a potential anti-

infectious agent for treating pulmonary infections, including bronchiolitis (mainly 

caused by respiratory syncytial virus or RSV) in infant and nontuberculous 

Mycobacteria (NTM) infections by Mycobacterium abscessus complex 

(MABSC). NO is a well-known for engaging in multiple cellular signaling and 

other activities. Gaseous NO is an important endogenous non-specific defense 

component of the innate immune response, mainly produced by macrophages via 

an upregulation of inducible nitric oxide synthase (iNOS). Given the 

endogenously supplied NO is often overcome and depleted during infection, 

providing gaseous NO exogenously may sustain (and even enhance) the ability to 

defeat invading bacteria and viruses. AITB’s treatment platform is based on 

delivering inhaled NO 30 minutes each time and intermittently for varying times 

per day for varying periods depending on different indications. The two lead 

products are NOxBR in bronchiolitis and NOxNTM in MABSC infection. AITB 

currently is conducting two clinical trials with data readouts of NOxNTM in 

MABSC infection Phase II study in 4Q17 and NOxBR in bronchiolitis in 1H18.     
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Anticipated milestones in 2017 and beyond  

 

Source: Laidlaw & Company and company presentation. 

  

Product Indication Event Timing Importance

Potentially report first Phase III trial data 1H18 ****

Potentially start 2nd Phase III trial Late 2018 ***

Potentially report 2nd Phase III trial data 2H19 ****

Report Phase II trial results 4Q17 ****

Potentially start Phase III trial 2H18 ***

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

Bronchiolitis (mainly RSV 

infection) in infant 
NOxBR

NTM infection (Mycobacterium 

abscessus or MABSC)
NOxNTM
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AIT Therapeutics Pipeline 

 

 

  

Product Indication Preclinical I II III Comments

NOxBR Bronchiolitis (RSV) First Phase III trial data expected in 1H18

NOxNTM
NTM - Mycobacterium 

abscessus complex (MABSC)
Potentially report Phase II trial data in 4Q17

NOxCOPD

Chronic obstructive

pulmonary disease

(COPD)

NOxWH Diabetic foot ulcers

NOxNV Stroke

Source:  Laidlaw & Company and company presentation 
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Nitric Oxide (NO) is a Therapy Modality Potentially for Treating 
Many Diseases, Like an Anti-Infectious Agent  

Nitric oxide is an approved treatment with potential to treat many 

other indications   

The key therapeutic modality developed by AIT Therapeutics is a drug/device 

platform that delivers high doses of gaseous nitric oxide (NO) (at 160 ppm or 

parts per million) to the lung as a potential anti-infectious treatment for 

bronchiolitis (a condition mainly caused by the respiratory syncytial virus or 

RSV) of infant and non-tuberculosis mycobacterial (NTM) infection by 

Mycobacterium abscessus complex (MABSC) in adult. 

Nitric oxide (NO) is a highly lipophilic and hydrophilic gaseous molecule that 

contains an unpaired electron. It has a stoke radius of about 3–4 Å and can diffuse 

across membranes rapidly with short half-life (6 seconds) during circulation. The 

unpaired electron of NO confers considerable reactivity to the target molecules, 

resulting in many biological effects (Figure 1). Researchers have identified that 

NO exerts crucial roles in vascular and neuronal signal transduction, smooth 

muscle contractility, bioenergetics, platelet adhesion and aggregation, immunity, 

and cell death regulation. Since it does not rely on single target to exert its 

physiological effects, NO could afford complex biological effects due to its 

diversified reactivities. As such, NO is known to play an important role in 

hypertension, cardiovascular dysfunctions, neurodegeneration, asthma, arthritis, 

pulmonary dysfunction, anti-infective and modulation of wound healing. 

Figure 1: Common chemical reactions of NO 

   

Source: Hart, C.M., 1999, Chest 115:1407-1417  

Since it does not rely on single target to 

exert its physiological effects, NO could 

afford complex biological effects due to 

its diversified reactivities. As such, NO 

is known to play an important role in 

hypertension, cardiovascular 

dysfunctions, neurodegeneration, 

asthma, arthritis, pulmonary 

dysfunction, anti-infective and 

modulation of wound healing. 
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In the body, the enzyme nitric oxide synthase (NOS), along with co-factors, such 

as tetrahydrobiopterin, flavine mononucleotide (FMN), nicotinamide–adenine–

dinucleotide phosphate (NADPH), and flavine adenine dinucleotide (FAD) 

converts L-arginine (a precursor amino acid) to NO and L-citrulline. Many types 

of cells in the skin, such as melanocytes, adipocytes, endothelial cells, 

macrophages, neutrophils, fibroblasts, and keratinocytes, could produce NO.  

Reduced NO level has been implicated in the onset and progression of various 

disease states. For pulmonary dysfunction, exogenous inhaled NO (iNO) was 

approved (brand name: INOmax) as a treatment in neonates with persistent 

pulmonary hypertension of the newborn (PPHN).  The mechanism of action of 

INOmax is that NO acts as a selective pulmonary vasodilator that could relax the 

smooth muscle via guanylyl cyclase activation leading to production of cyclic 

guanosine monophosphate.  

Nitric oxide could potentially become an important anti-infective 

agent 

Gaseous nitric oxide is an important endogenous non-specific defense component 

of the innate immune response, mainly produced by macrophages via an 

upregulation of inducible nitric oxide synthase (iNOS). Given the endogenously 

supplied NO is often overcome and depleted during infection, providing gaseous 

nitric oxide exogenously may sustain (and even enhance) the ability to defeat 

invading bacteria or viruses. Further, the body also evolved a detoxification 

mechanism against the cytotoxicity by NO. For example, it has been suggested 

that the evolutionarily conserved S-nitrosoglutathione reductase (GSNOR) 

pathway is partly responsible for tolerance against nitrosative damage [cellular 

damage caused by the combination of reactive nitrogen species and reactive 

oxygen species (ROS); and together sometime referred as ROS/RNS].   

The unstable NO could react under an oxygen environment and produce multiple 

intermediates, such as peroxynitrite (OONO-) and S-nitrosothiols (RSNO) that 

lead to the destruction of invading infectious agents. For instance, RNOS can 

react directly with DNA structure and inhibit DNA repair regarding DNA 

alkylation. Peroxynitrite can induce DNA strand breaks and other types of DNA 

alterations. Peroxynitrite also has shown to mediate lipid peroxidation of 

liposomes as one of the antimicrobial mechanisms. In addition, higher 

concentrations of RNOS irreversibly binds to and remove heme from protein, 

resulting in releasing iron from metalloenzymes and depletion of bacterial iron.  

Further, NO could have an additional advantage as an anti-microbial agent since 

bacteria have not demonstrated the ability to develop resistance against 

exogenously added NO. This could potentially be due to the fact that NO could 

generate toxicities against bacteria via multiple mechanisms. As such, bacteria 

need to evolve multiple mutations concurrently if they want to evade the killing 

by NO.  

The unstable NO could react under 

an oxygen environment and produce 

multiple intermediates that could 

induce DNA strand breaks and other 

types of DNA alterations. 
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Besides bacteria, NO also could eradicate viruses via different mechanism of 

action (Figure 2)1. OONO- could react with capsid proteins on coxsackievirus and 

leads to the inhibition of viral entry into cells. NO also S-nitrosylates and inhibits 

a variety of viral proteinases that are required for viral replication. Further, NO 

inhibits transcription factors involved in viral replication, such as the reduction of 

immediate-early induced trans-activator gene BZLF1 for ZEBRA protein of 

Epstein-Barr virus.  

Figure 2: Multiple antiviral mechanisms of NO 

   

Source: Mannick, J. B., 2006, Proc Am Thorac Soc 3:161-165. 

Given that several studies using NO to treat respiratory infection have not been 

successful, one of the major conclusions is that the lower level of NO (<100 ppm) 

is not sufficient to kill microbes.  

AITB’s proprietarily formulated 160 ppm nitric oxide treatment 

system   

The key treatment system of AIT Therapeutics is their proprietarily formulated 

160 parts per million (ppm) high dosage nitric oxide that could be delivered via a 

novel system into the lung for potentially treating various infections (Figure 3). 

ATIB believes that 160 ppm NO could be the minimum therapeutic dose to 

achieve the pulmonary antimicrobial effect.   

Aeronox nitric oxide delivery system manufactured by International Biomedical 

is AITB’s current NO delivery system. So far, the only FDA approved gaseous 

NO therapy (INOmax by Mallinckrodt, which initially developed by Ikaria and 

was acquired by Mallinckrodt in 2015 for $2.3 billion) is of 20 ppm NO as a 

vasodilation treatment in infant with hypoxic respiratory failure associated with 

pulmonary hypertension. Compared with IONmax which is used in intubated 

patients at the ICU, AITB’s product can be used in the hospital or at home and 

has no need for intubation.  

                                                           
1 Mannick, J.B., 2006, Proc Am Thorac. Soc. 3:161–165 

Besides bacteria, NO also 

could eradicate viruses via 
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into the lung. 



 

August 24, 2017 

 

Laidlaw & Company 

Est. 1842 

 

AIT Therapeutics Page 11 of 41 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

The treatment modality of gaseous NO is generally considered to be safe given 

the IONmax therapy has been used to treat more than 100,000 premature babies 

with no side effects since its approval in late 1999.    

Figure 3: AIT’s 160ppm NO delivery system 

   

Source: Company presentation. 

Given the Aeronox system currently is not approved in the U.S. for delivering a 

160 ppm NO therapy, AITB potentially need to seek alternative delivery system 

in order to conduct future clinical trials for AITB’s NO formulation therapy in the 

U.S.  AITB is currently developing a novel delivery system, called NOxSysBS, 

which could deliver an anti-microbial dosage of gaseous NO, oxygen, and air to 

patients. AITB’s novel delivery system is currently in the prototype stage, and our 

discussions with management indicated such issue could potentially be resolved 

in 1H18.  

AITB believes their novel delivery system has the following advantages and 

features: 1) optimal for delivering high (160 ppm) anti-microbial dosage of NO; 

2) the system could continuously monitor the levels of NO, NO2, FiO2, 

Methemoglobin (MetHb) and Oxyhemoglobin as well as vital signs; 3) 

programmable for delivering various dosage regimens; 4) portable; and 5) to be 

administered non-invasively through a facial mask with the potential to be used 

in non-hospital settings. 

Going forward, AITB is exploring the opportunity to apply for an Qualified 

Infectious Disease Product (QIDP) status for their iNO therapies from the FDA 

once the current and upcoming clinical studies have afforded more positive 

results. 
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Infant Bronchiolitis Mainly Caused by Respiratory Syncytial 
Virus (RSV) Infection and NO Has Demonstrated Promising 
Treatment Benefits from Prior Phase II Studies 

Prior Phase II trials testing NO in bronchiolitis showed the treatment 
is effective and promising   

AITB’s clinically slightly more advanced asset, NOxBR, is currently being tested 

in a Phase III study in infants with bronchiolitis in Israel. AITB reported positive 

results from a NO in infants with bronchiolitis Phase II trial. 

Bronchiolitis is inflammation and congestion of the bronchioles, the small 

airways of the lungs. This condition is mainly caused by infection, especially 

virus and frequently occur in young children and infants. There is a seasonality 

for the occurrence of bronchiolitis, as majority of incidences occur during the 

winter months. Currently, there is no approved therapy for viral bronchiolitis with 

only supportive treatment for managing this condition. 

AITB conducted a Phase II study evaluating intermittent inhaled 160 ppm NO 

(along with oxygen supportive therapy) for 30 minutes, 5 times a day for up to 

five days. The placebo group received the treatment on a similar schedule except 

with an oxygen and air mixture only instead of the addition of NO treatment. The 

primary endpoint is safety, measured by several aspects; while the secondary 

efficacy endpoints include the comparisons of: a) the length of hospital stay 

(LOS) in hours; b) the rate of clinical score improvement; and c) the length of 

oxygen treatment in hours.  

On the safety side, the NO treatment showed an AE profile similar to the standard 

treatment (placebo) group and is well tolerated in infants (2-12 months) with acute 

viral bronchiolitis. Two patients from each group discontinued the study. Further, 

there were no accumulative effects on methemoglobin (MetHb) levels in the NO 

treatment group over the study period (Figure 4).  

The reason why higher MetHb level would potentially be a concern for NO 

therapy is because NO could combine with hemoglobin to form MetHb, a form 

of hemoglobin where the iron in the heme group is in a ferric state (Fe3+) instead 

of the normal hemoglobin ferrous (Fe2+) state. As such, the ability to bind to 

oxygen by such changed hemoglobin is impaired, potentially leading to reduced 

blood oxygenation.  If so, patients could suffer from various symptoms, such as 

skin decolorization to much more serious conditions, like seizures or coma, 

depending on the level of MetHb generated.  

 

On the safety side, the NO treatment 

showed an AE profile similar to the 

standard treatment (placebo) group 

and is well tolerated in infants (2-12 

months) with acute viral bronchiolitis.   
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Figure 4: No accumulative effect on MetHb levels in the NO treatment group 

  

Source: Tal, A., et. al., 2015 American Thoracic Society (ATS) meeting presentation 

On the efficacy side, the study showed very promising results. For the length of 

hospital stay (LOS), Kaplan-Meier analysis showed a positive trend in patients 

who stayed in hospital longer than 24 hours. Shorter LOS was observed in the NO 

treated patient group compared with the patient group receiving the standard 

treatment only [p=0.0587 of per protocol basis (n=24) and p=0.073 on ITT basis 

(n-27)]. (Figure 5). 

In more detail, 16 patients (6-NO, 10-standard) stayed in hospital for less than or 

equal to 24 hours. They have shown a similar median length of hospital stay (18.5 

hrs.-NO vs. 19.7 hrs.-standard). Twenty-seven patients (15-NO, 12-standard) 

stayed in hospital for greater than 24 hours and NO treatment demonstrated a 

statistically significant (p=0.014) median length of hospital stay improvement 

(41.9 hrs. -NO vs. 62.5 hrs. -standard). 

Figure 5: NO treatment achieved reduced hospitalization time vs. placebo  (ITT-left, PP=right) 

  

Source: Tal, A., et. al., 2015 American Thoracic Society (ATS) meeting presentation 

For patients who stayed in hospital longer than 24 hours, it took less time to 

achieve oxygen saturation (92%) to discharge for those treated by NO than the 

group receiving standard treatment.  On the ITT basis (n=27), p value is 0.098 

with HR of 0.515; while on the PP basis (n=24), p value is 0.027 with HR of 0.358 

(Figure 6). 

 

For the length of hospital stay (LOS), a 

positive trend in patients who stayed in 

hospital longer than 24 hours as 

shorter LOS was observed in the NO 

treated patient group compared with 

the patient group receiving the 

standard treatment only.  
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Figure 6: NO treatment achieved oxygenation saturation sooner vs. placebo  (ITT-left, PP=right) 

   

Source: Tal, A., et. al., 2015 American Thoracic Society (ATS) meeting presentation 

In addition, the study also showed that based on a composite endpoint (modified-

Tal scoring system) of the same group of patients who stayed in hospital longer 

than 24 hours, the NO treated group achieved a statistically significant lower 

hazard ratio than those receiving the standard treatment. On the ITT basis (=27), 

p value is 0.033; while on the PP basis (n=24), p value is 0.0125 (Figure 7). 

Figure 7: NO treatment is superior vs. placebo based on composite endpoint (ITT-left, PP=right) 

  

Source: Tal, A., et. al., 2015 American Thoracic Society (ATS) meeting presentation 

Figure 8: RSV trial composite endpoint of modified-Tal scoring system 

  

Source: The company presentation 

Figure 9 illustrates the study design of the Phase II trial. It is a double blind, 

randomized, 43-patient single-center (Soroka University Medical Center) trial. 

The NO treated group achieved 

a statistically significant lower 

hazard ratio than those 

receiving the standard 

treatment based on modified-

Tal scoring system.  
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Patients (2-12 months) were evenly randomized into NO plus standard treatment 

or standard treatment alone group. Patients will receive inhalation for 30 minutes, 

5 times daily, for five consecutive days or until discharged. 

Figure 9: NO in infant with bronchiolitis Phase II study design 

  

Source: Tal, A., et. al., 2015 American Thoracic Society (ATS) meeting presentation  

 

Inhaled NO at 160 ppm is safe. Inhaled NO (iNO) up to 80 ppm was approved 

for use as pulmonary vasodilator for neonates and full-term infants and the anti-

microbial activities are estimated to be at the range of 100 ppm to 200 ppm. 

Clinical studies to demonstrate the safety of higher concentrations of iNO for 

human clinical use would be important. As such, prior to the Phase II study, an 

earlier Phase I trial evaluating iNO at 160 ppm for 30 min, five times daily, for 

five consecutive days in healthy volunteers demonstrated this regimen is safe and 

well tolerated 2. Specifically, lung function parameters, serum nitrites/nitrates, 

prothrombin, pro-inflammatory cytokine and chemokine levels did not differ 

between baseline. 

What’s after the Phase II trial. AITB is currently conducting a Phase III trial 

evaluating intermittently inhaled NO (NOxBR) in infants with viral bronchiolitis 

(ClinicalTrials.gov Identifier: NCT03053388). It is a double blind, randomized 

multi-center (mainly in Israel), 94-patient and placebo controlled study. Patients 

will be randomized into either 160 ppm NO plus supportive treatment (i.e. O2) or 

supportive treatment alone.  Patient is expected to receive treatment 30 minutes 

every 4 hours), five times a day for up to five days (maximum 25 inhalations). 

The primary endpoint is the difference in hospital length of stay (LOS) in hours 

between the two arms. Secondary endpoints include 1) the difference in the time 

required to achieve a clinical score of <5 in modified Tal score; 2) the difference 

in the time to achieve >92% oxygen saturation in hours; and 3) measure the rate 

of NO-related adverse events as well as MetHb and nitrogen dioxide (NO2) levels. 

AITB started the study in 1Q17 and anticipates to completion in 2H17 with 

topline readout expected in 1H18.  

                                                           
2 Miller, C., et. al., J. Cystic Fibrosis, 2012, 11:324-331 

AITB is currently conducting 

a Phase III trial evaluating 

NOxBR in infants with viral 

bronchiolitis with topline 

readout expected in 1H18.   
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Some of the changes of the Phase III trial compared with the prior Phase II study 

could potentially increase the probability of a positive study outcome: 

1. LOS of the Phase III trial is based on physician discharge, not hospital 

discharge as with the prior Phase II study. Given the period between the 

physician’s decision and hospital discharge could vary significantly 

among different patients, eliminating such a variable could potentially 

present a more accurate outcome for all patients; 

2. Age inclusion criteria for the Phase III study is 0-12 months instead of 

2-12 months of the prior Phase II trial. Given the Phase II data suggested 

that severe patients could potentially benefit more from the NO therapy, 

the risk profile of younger patients is likely be higher and therefore, more 

favorable toward a positive outcome. 

3. Minimum gestation is at least 28 weeks for the Phase III trial; while it 

was 36 weeks of the prior Phase II study. Again, including more higher 

risk patients could potentially favor the treatment group; 

4. The Phase III trial only record the outcome of patients who have been 

hospitalized (likely due to more server circumstance); while the prior 

Phase II study also count the outcome from patients who did not 

hospitalized. This is also to include more higher risk patients, and 

therefore could potentially favor the treatment group; and  

5. Patient size of the Phase III study is much larger (94 vs. 43). 

Our take: We are encouraged by the positive outcome from the Phase II study 

and believe NO has demonstrated activities in treating bronchiolitis. We also 

noticed that the study endpoints of the NO therapy are different from that of other 

RSV-targeted therapies, which mostly are viral load reduction. RSV accounts for 

>70% viral infections that cause bronchiolitis. In our opinion, the primary 

efficacy endpoints used for the NOxBR Phase III trial, such as length of hospital 

stay (LOS) and time to reach oxygenation saturation, could be more clinically 

relevant to demonstrate treatment effect and validate potential patient benefits.  

Our discussions with management indicated that for the Phase III trial, the 

statistical powering assumption has been adjusted to potentially demonstrate a 

statistically significant outcome even with the inclusion of smaller percentage of 

patients who did not stay in hospital more than 24 hours.  Further for enriching 

the study with more severe patients, one of the patient enrollment inclusion 

criteria is that eligible patient need to have clinical score of 8 – 10 but not those 

of 11 or greater at screening.  Patients with score 11 or greater have very high 

propensity subsequently to take treatment of assisted ventilation. In short, we 

believe the more severe patients would likely to have much greater unmet need 

for novel treatments. 

Together, we believe the encouraging Phase II study results and the modified 

Phase III trial design bode well for a potential positive outcome for the ongoing 

Phase III study. The Phase III study data readout, scheduled potentially in 1H18, 

if positive, could be an important inflection point for AITB shares.  

Some of the changes of the Phase 

III trial compared with the prior 

Phase II study could potentially 

increase the probability of a positive 

study outcome. 

We believe the encouraging Phase 

II study results and the modified 

Phase III trial design bode well for 

a potential positive outcome for the 

ongoing Phase III study. The 

Phase III study data readout, if 

positive, could be an important 

inflection point for AITB shares. 
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Bronchiolitis recap 

According to the most recent (2014) Clinical practice guideline: the diagnosis, 

management, and prevention of bronchiolitis compiled by the American 

Academy of Pediatrics (AAP), 76% of bronchiolitis were caused by respiratory 

syncytial virus (RSV) infection. Other infectious viruses include rhinovirus 

(39%), influenza viruses (10%), coronavirus (2%), human metapneumovirus, and 

parainfluenza viruses. The percentage of RSV driven bronchiolitis could rise to 

80% - 100% in winter epidemics.   

Bronchiolitis is the most common cause of hospitalization among infants during 

the first 12 months of life, with 150,000 admissions annually in the U.S. Among 

them, more than 80% of children hospitalized are younger than 6 months of age. 

No drug has been approved for treating bronchiolitis. The major clinical 

manifestations of bronchiolitis are cough, tachypnoea, apnea, increased 

respiratory effort, fever, nasal congestion, and rhinorrhea. Although the mortality 

rate for a healthy infant with bronchiolitis is relatively low (< 0.5%), risk could 

increase more substantially if the infant also has the co-morbidity of congenital 

heart disease (3.5%) or and chronic lung disease (3.45%). 

Currently suggested management of bronchiolitis are the administration of either 

nasogastric or intravenous fluid in infants with fluid intake reduction, and oxygen 

supplementation when the oxygen saturation is either <90% (the U.S.) or <92% 

(the U.K.). Further, the use of noninvasive oxygen support with a high-flow nasal 

cannula (HFNC) has been a more effective approach as it reduces airway 

resistance and provides some level of continuous positive airway pressure to 

improve ventilation. Overall, the use of nebulized albuterol, salbutamol and 

adrenaline, and the administration of systemic corticosteroids and antibiotics, are 

not recommended given the young age of the patient. As such, there remains a 

substantial unmet need for managing bronchiolitis better.  

Bronchiolitis (RSV) therapeutics and vaccine developments.  Given there is 

no approved therapy for treating bronchiolitis and RSV is the major causing virus, 

most other therapeutic developments focusing on eliminating RSV virus. In 

addition, there are several anti-RSV vaccine developments, which include an 

emerging new approach called maternal immunization. This is a process that by 

immunizing mother with vaccine, both the mother and the unborn baby could 

obtain anti-RSV immunity with protection of the baby for potentially six months 

after birth. The immunity for newborn was generated by the vaccine-induced 

maternal anti-RSV antibodies transport across the placenta and enter the blood 

stream of a fetus.  Development of maternal immunization is currently more 

advanced in vaccination against influenza and Pertussis. Figure 10 illustrates in-

development programs either as therapy or as vaccine against RSV.   

 

 

 

Maternal immunization is a process 

that by immunizing mother with 

vaccine, both the mother and the 

unborn baby could obtain anti-RSV 

immunity with a protection of the 

baby for potentially six months after 

birth.  



 

August 24, 2017 

 

Laidlaw & Company 

Est. 1842 

 

AIT Therapeutics Page 18 of 41 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

Figure 10: Selected clinical developments of bronchiolitis and other anti-RSV treatments and vaccines 

 

Source: Laidlaw & Company equity research 

Anti-RSV (if for infant, it also addresses bronchiolitis) therapies: 

• ALX-0171 This is an inhaled nanobody developed by Ablynx NV that 

inhibits RSV replication by binding the F-protein of the virus’ surface 

and blocking virus uptake into cells.  The company reported positive 

Phase I/II study results in infant (3-24 months) and showed ALX-0171 is 

safe and exhibited anti-viral activities. The company started a Phase IIb 

trial (RESPIRE) in 1Q17 with topline results anticipated in 2H18. The 

Phase IIb study is a randomized, double-blind, placebo-controlled, 180-

infant and dose-ranging (three doses) trial evaluating aged 1-24 months 

hospitalized infants with lower respiratory tract infection by RSV.  ALX-

0171 will be administered once daily for three consecutive days. ~36 

infants are in dose-escalating and 144 infants are in randomized study. 

The primary endpoint is the anti-viral effect measured in nasal swabs. 

Secondary endpoints include safety, PK, clinical activity based on Global 

Severity Score and time to clinical response. Ablynx positioned ALX-

0171 as a treatment for patients already infected with RSV. 

• Lumicitabine (JNJ-1575 or ALS-008176) This is a potent nucleoside 

analog for inhibition of RSV by interacting with viral polymerase 

developed by Johnson & Johnson. JNJ gained Lumicitabine development 

rights after their acquisition of Alios Biopharma in 4Q14 for $1.75 

billion. From the prior Phase II studies (n=35), Lumicitabine has 

demonstrated rapid inhibition of RSV replication, clearance of viral RNA 

and without viral rebound or emergence of resistance. In addition, the 

treatment showed a reduction in signs and symptoms of clinical disease.  

JNJ is conducting a Phase IIb randomized, double-blind and placebo-

controlled study in hospitalized infant and adults with RSV infection.  

JNJ recently indicated that the trial is on hold due to unexpected adverse 

events (cytopenia), ultimately linked to natural history of the virus. The 

company later restarted the Phase IIb in adult trial after extensive analysis 

of internal data and external resources from key opinion leaders; while 

the pediatric Phase IIb study could start in 2H17 in Southern Hemisphere. 

In addition to Lumicitabine, JNJ also has two earlier stage RSV programs 

Product Developer Ticker Indication Stage Plattfom MOA Comments
ALX-0171 Ablynx ABLX Infant RSV infection Phase IIb Nanobody Viral entry inhibitor Topline data 2H18

Johnson and Johnson JNJ Adult RSV infection Phase IIb Cytidine nucleoside Viral replication inhibitor  Possible filing in 2019-2021

Infant RSV infection Phase IIb

AK0529 Ark Biosciences Infant RSV infection Phase II Viral entry inhibitor

BTA-C585 Aviragen AVIR Adult RSV infection Phase IIa Viral entry inhibitor Failed to show viral load reduction vs. placebo

Presatovir (GS-5806) Gilead GILD Adult (HSCT, lung) RSV infection Phase IIb Allosteric inhibitor Viral entry inhibitor 4 Phase II trials underway

MEDI8897 AstraZeneca/Sanofi AZN/SYN Infant (preterm) RSV infection Phase IIb mAbs Viral entry inhibitor

Infant RSV infection Phase II

RI-002 ADMA Biologics ADMA Adult (PIDD) RSV infection Filed IVIG Mainly for PIDD and transplantation

MIV-323 Medivir MVIRB RSV infection Preclinical Viral entry inhibitor A partnership opportunity based on Mddivir

AIT-RSV AIT Therapeutics AITB Infant RSV infection Phase II Nitric Oxide Multiple

Vaccines
GSK3003891A GlaxoSmithKline GSK Pediatric Phase II Maternal immunization pre-fusion F subunit Phase Iib could start in 2018

RSV001 GlaxoSmithKline GSK Pediatric Phase I/II Pediatric immunization The goal is prophylactic for RSV naïve children

RSV F Vaccine Novavax NVAX Pediatric Phase III Maternal immunization pre-fusion F subunit This is the leading pediatric vaccine

Adult Phase II Older adult
A Phase II trial ongoing for readjusting failed 

prior Phase III study

Pediatric Phase I Pediatric immunization

MVA-BN RSV Bavarian Nordic BVNRY Adult Phase II Older adult Four RSV proteins Positive Phase II results reported 2Q17

Sanofi deal (1Q17) includes €120MM upfront 

and €495MM milestone  

Lumicitabine (JNJ-1575 

or ALS-008176)
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in development: JNJ-7184, a non-nucleoside inhibitor that inhibits viral 

replication via polymerase and JNJ-8678, a fusion inhibitor that inhibit 

virus-cell fusion. JNJ recently guided to conduct seven Phase III trials 

between 2018 and 2020 targeting RSV and suggested possible two filings 

between 2019 and 2021.  

• MEDI8897 This is a mAb that binds the RSV viral F(fusion)-protein and 

neutralizes RSV for entering the cells. The product is initially developed 

by AstraZeneca. MEDI8897 has a long half-life and only requires to be 

dosed once for the entire RSV season.  MEDI8897 is currently being 

tested in a Phase IIb trial in preterm infant ineligible for Synagis. 

MEDI8897 is currently undergoing a Phase IIb study in preterm infants 

with plans for a Phase III trial in healthy full-term infants.  MEDI8897 

has received Fast Track designation. Sanofi in 1Q17 has formed a 

collaboration with AstraZeneca to co-develop and commercialize 

MEDI8897 for the prevention of RSV associated illness in newborns and 

infants. Both companies have positioned MEDI8897 as a passive 

immunization agent to prevent RSV infection in pre-term and young 

infants. For the collaboration, Sanofi will make an €120MM upfront 

payment and potentially up to €495MM milestone payments. The two 

companies will share all costs and profits equally; and AstraZeneca 

(MedImmune) will lead all developments; while Sanofi will lead the 

commercialization activities.  

• Presatovir (GS-5806) Developed by Gilead as RSV treatment in adult 

population, presatovir is orally-administrated small molecular compound 

acting as an allosteric inhibitor against RSV viral F(fusion)-protein.  

Gilead conducted several clinical studies evaluating presatovir in 

hospitalized RSV infected adults in various settings, including stem cell 

and solid organ transplantations. Study results showed the drug could 

reduce viral load and respiratory symptoms with results published at the 

New England Journal of Medicine (2014, 371:11-22). Gilead is currently 

conducting four Phase IIb studies evaluating presatovir in out- and in-

patient settings, such as hematopoietic cell and lung transplant. We 

estimate some of the topline results from the hematopoietic cell transplant 

study could be available in 2H17; while lung transplant study results in 

2H18.  

• BTA-C585 (Enzaplatovir) BTA-C585 could bind the RSV viral 

F(fusion)-protein directly and prevent the virus to enter the cells.  BTA-

C585 is developed by Aviragen Therapeutics. A recently completed 

placebo-controlled Phase IIa study that evaluated healthy adults 

challenged intranasally by RSV, showed there were no differences on 

viral load reduction between the treatment and placebo. BTA585 

demonstrated a favorable safety profile across both treatment groups. As 

such, Aviragen indicated at the 1Q17 quarterly conference call that the 

company will explore a wide range of strategic alternatives for the 

company’s overall developments.     
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• AK-0529 This is an orally-administrated small molecular compound that 

could inhibit the RSV entering the cell developed by Ark Biosciences. 

The company has completed a Phase I trial in Australia and demonstrated 

that AK0529 is safe and well tolerated plus the PK data from single and 

multiple ascending doses. A Phase II trial in children hospitalized with 

RSV infection is underway with potential data readout in 2017.   

• RI-002 This is an intravenous immunoglobulin (IGIV) with enhanced 

anti-RSV activities developed by ADMA Biologics (Buy, TP: $15) as a 

potential treatment in primary immune deficiency diseases (PIDDs) 

patients. ADMA has filed an BLA for RI-002 approval and has received 

a CRL due to manufacture issues.  The company anticipate to potentially 

resubmit the BLA in mid-2018 with possible approval in late 2018 or 

2019.  Given RI-002-targeted patients are those who cannot mount 

immunity against viral and bacterial infections and require pass immunity 

against broad spectrum microorganism, this drug will not complete with 

other anti-RSV (prophylactic or therapeutic) agents.    

Anti-RSV (if for infant, it also addresses bronchiolitis) vaccines: 

• GSK3003891A GSK has two RSV vaccines in development based on 

presentations on their website. Both vaccines are in Phase II stage 

development. GSK3003891A is a pre-fusion F subunit vaccine and the 

company has initiated a Phase II study in 1Q15. GSK indicated a maternal 

immunization is underway but provided very limited visibility regarding 

the specific configuration and immunization scheme. A recent 

presentation by the Chairman of Vaccine in GSK indicated that a proof-

of-principle Phase IIb study for dose selection in pregnant women could 

start in 2018 with Phase III trial to start in 2019. The second (RSV001), 

a pediatric vaccine, is based on a replication-defective recombinant viral 

vector and a recent (May 2017) presentation at the FDA VRBPC, GSK 

indicated the vaccine is constructed on a Chimpanzee Adenovirus 155 

(ChAd155-RSV) backbone with three RSV antigens: F, N and M2.1. This 

vaccine is undergoing a Phase I/II dose-escalating trial in seropositive 

infants. The future goal for this vaccine is as a prophylactic for RSV naïve 

children. 

• MVA-BN RSV This is a RSV vaccine developed by Bavarian Nordic 

and the company recently (2Q17) reported positive Phase II results. This 

vaccine is comprised of four RSV proteins as antigens (surface proteins 

of F and G; and internal proteins of N and M2). The results showed that 

vaccine afforded broad antibody and T cell response against all RSV 

antigens and particularly a detection of significant boost in the mucosal 

antibody responses (IgA). Further, no differences in the vaccine dose and 

immune responses induced, and only a single vaccination is required. The 

study enrolled 421 healthy elderly adults. The company is in preparation 

for a discussion with the FDA for a Phase III trial.  

• Three RSV vaccines by Novavax (NVAX – NR). 1) Maternal 

immunization infant vaccine currently in Phase III (Prepare) trial: The 
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vaccination will be conducted in in 5,000 to 8,255 healthy pregnant 

women and the company anticipates taking 3-4 years to complete. The 

company believe they could take an informational analysis of the trial 

possibly in late 2017. The primary objective is to determine the efficacy 

of maternal immunization with the RSV F vaccine against symptomatic 

RSV lower respiratory tract infection with hypoxemia in infants through 

a minimum of the first 90 days of life. An earlier Phase II trial showed in 

vaccinated women, a geometric mean 14-fold rise in anti-F IgG, 29-fold 

rise in palivizumab-competing antibodies and a 2.7 and 2.1-fold rise in 

microneutralization titers against RSV/A and RSV/B, respectively. 

Further, infants’ antibody levels at delivery were at an averaged 90-100% 

of the mothers’ levels; 2) Elderly vaccine. This program is currently in 

Phase II (n=300, started in January 2017) study with topline expected in 

3Q17, after NVAX reported failure of the prior Phase III (Resolve) trial 

in 2016. The new Phase II trial tests more dosing options, such as 

assessing safety and immunogenicity to one and two dose regimens of the 

RSV F vaccine, with and without aluminum phosphate or Novavax’ 

Matrix-M adjuvant. Topline readout is expected in 3Q17; and 3) pediatric 

vaccine that the Phase I data were reported in 3Q15 indicating it was well 

tolerated and highly immunogenic at various formulations and regimens 

achieved. NVAX is contemplating the next step of this vaccine as the 

maternally immunized vaccine might have taken a leading position at the 

moment.   

NOxBR in bronchiolitis (RSV) revenue model. Our model (Figure 11a and b) 

projects that NOxBR could potentially reach the market in 2020 assuming 

completion of a positive pivotal trial in 2019. It assumes 150k per year infant 

hospitalizations due to lower respiratory tract infections, mainly bronchiolitis. We 

also model some erosion of the potential patient size due to the successful 

development of RSV vaccines, especially ones delivered via maternal 

immunization. We also assume a complete treatment costs of $5,000 based on ~9 

inhalations (30 min/each) based on ~42 hours hospital stays based on the Tal, A 

and colleagues Phase II infant bronchiolitis study.  We also assume ~35% 

penetration in the infants hospitalized due to bronchiolitis, we estimate total 

annual peak sales for NOxBR could exceed $350MM by 2031 in the U.S.   

Figure 11a: NOxBR in bronchiolitis revenue model 

 

Source: Laidlaw & Company estimates   

NOxBR in Bronchiolitis Revenue Model 
2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033

Bronchiolitis hospitalizations - U.S. 150,600 151,202 151,807 152,414 153,024 153,636 154,251 154,868 155,487 156,109 156,734 157,361 157,990 158,622

Potential maternal vaccine 0% 0% 1% 2% 3% 4% 5% 6% 7% 7% 7% 7% 7% 7%

Reduced potential patients due to vaccine 0 0 1,518 3,048 4,591 6,145 7,713 9,292 10,884 10,928 10,971 11,015 11,059 11,104

Bronchiolitis hospitalizations - U.S. 150,600 151,202 150,289 149,366 148,433 147,491 146,538 145,576 144,603 145,182 145,762 146,345 146,931 147,518

Penetration (%) 3% 9% 15% 21% 26% 29% 31% 32% 34% 35% 35% 35% 35% 35%

Treated patients 4,518 13,608 22,543 31,367 38,593 42,772 45,427 46,584 49,599 50,814 51,308 51,806 51,867 51,926

Price per adminstration ($) 550 567 583 601 619 638 657 676 697 718 739 761 784 808

# of adminstration 9 9 9 9 9 9 9 9 9 9 9 9 9 9

NOxBR Price ($) 5,005 5,099 5,251 5,409 5,571 5,738 5,911 6,088 6,271 6,459 6,652 6,852 7,058 7,269

NOxBR Sales ($ MM) 23 69 118 170 215 245 268 284 311 328 341 355 366 377

We estimate total annual peak 

sales for NOxBR could exceed 

$350MM by 2031 in the U.S.   
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Figure 11b: NOxBR in bronchiolitis revenue model 

 

Source: Laidlaw & Company estimates   

 

Solid intellectual property protection of AITB assets     

AIT has established broad intellectual property protection related to its systems 

and devices configured for delivering NO to patients via inhalation. AITB also 

has patent filings pertaining to methods of exposing patients to NO inhalation, 

and to utilizing these methods for treatment of subjects in need of NO inhalation. 

AITB’s IP portfolio consists of seven issued patents and one patent application as 

well as their continuations and foreign counterparts (obtained through a non-

exclusive worldwide license from CareFusion), 17 issued patents (acquired from 

Pulmonox) and 21 patent applications. Major highlights include: 

• For IP (licensed from CareFusion) covering devices and methods of 

delivery, it has issued patents covering devices and methods for 

delivering NO formulations to a patient at a steady and alternating 

concentrations, including intermittent delivery of NO, with the earliest 

expiring in 2019 (licensed from CareFusion). Additionally, covered 

under its CareFusion license, includes patents relating to devices and 

methods for delivering alternating concentrations of NO topically, 

nasally and to an upper respiratory tract, for which the expirations range 

from 2020 to 2025.  

• For further IP (under the option to acquire from Pulmonox) covering 

devices and methods of delivery, it has 17 issued U.S. patents relating to 

devices and methods for delivering NO formulations to a patient at steady 

and alternating concentrations (80-400 ppm), including intermittent 

delivery of NO; a device and methods for treatment of surface infections; 

and use of NO as a mucolytic agent and for treatment and disinfection of 

biofilms. On January 24, 2017, AITB exercised the option to acquire 

Pulmonox’s rights in the aforementioned patents described. 
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o Of the 17 Pulmonox patents, 8 U.S. patents are jointly owned by 

CareFusion and Pulmonox. AITB holds non-exclusive world-

wide license to 5 of the 8 U.S. patents and their corresponding 

foreign counterparts, including patents granted in China and 

Canada, and pending applications in China and Europe.  

o Following the exercise of the option, six patents directed to 

devices and methods for delivering NO formulations to a patient; 

one patent directed to systems and methods for using NO to 

reduce pathogens in blood; one patent directed to use of NO as a 

mucolytic agent; and one patent directed to methods of using NO 

for treatment and disinfection of biofilms will be solely owned 

by AITB. Additionally, four patents directed to devices and 

methods for delivering NO formulations to a patient at steady and 

alternating concentrations (80-400 ppm), including intermittent 

delivery of NO; and four patents directed to a device and methods 

for treatment of surface infections will be jointly owned by 

CareFusion and AITB. 

• For patent applications, it has 21 filed patent applications, including one 

in Canada, eight in the U.S., one in Israel, five in Europe, three in PCT 

patent applications and three in provisional patent applications in the U.S.  

• Some Key Patents include:  

o US 7,485,324: Use of exogenous gaseous nitric oxide in the 

treatment and disinfection of biofilms. 

o US 8,079,998: Methods and devices for the delivery of 

therapeutic gases including nitric oxide. 

o US 9,095,534: Intermittent dosing of nitric oxide gas. 

o PCT/IL2014/050225 

o PCT/IL2014/050811 
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Nontuberculous Mycobacteria (NTM) Mycobacterium 
abscessus Infection a Major Unmet Need, While Preliminary 
Clinical Data Suggested NO Treatment Could Be Beneficial  

NO has demonstrated to be an effective anti-bacterial agent 

In addition to NOxBR, AITB is also exploring their proprietary iNO platform as 

a potential treatment, NOxNTM, for pulmonary non-Tuberculous Mycobacterial 

(NTM) infection, particularly infection caused by Mycobacterium abscessus 

complex (MABSC).  

As discussed in the earlier section, NO possesses anti-infective activities. AITB 

and Pulmonox Technologies have demonstrated in vitro that a 160 ppm of iNO is 

an optimized dose for killing bacteria measured by CFU reduction (Figure 12).     

Figure 12: NO anti-bacterial dose response (in vitro)    

   

Source: The company presentation 

In addition, NO has been demonstrated having efficacy against a broad spectrum 

of different bacteria (Figure 13, right). The exposure time needed to eliminate 

bacteria ranged widely, from ~2 hours, such as for Group B Streptococcus to 10 

hours, like Mycobacterium Smegmatis (Figure 13, left).  Although preclinical data 

have suggested that 200 ppm NO for 2.5-5 hours could eradicate bacteria 

completely, a continued exposure to high concentration of NO could potentially 

develop AEs, such as methemoglobinemia and the generation of toxic radical 

molecule, such as NO2. As such, an intermittent delivery protocol, such as 

NOxNTM would be much more ideal.  Further, NO also has showed anti-biofilm 

activities against various bacteria. 

NO has been demonstrated 

having efficacy against a broad 

spectrum of different bacteria, 

and the exposure time needed to 

eliminate bacteria ranged widely. 
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Figure 13: Anti-Mycobacerium smegmatis time course (l) & broad spectrum anti-bacterium activities (r) by NO     

    

Source: The company presentation and Tal, A., et. al., 2015 American Thoracic Society (ATS) meeting presentation 

NOxNTM in cystic fibrosis (CF) and nontuberculous Mycobacteria (NTM) 

Mycobacterium abscessus Phase II study results encouraging 

AITB has conducted a Phase II study evaluating NOxNTM (160 ppm NO for 30 

min each, 3x/day, 5 days/week over two weeks or a total 2400 ppm hours) in 9 

clinically stable CF patients. On the safety side, the treatment is well tolerated and 

no SAE's were identified. Post treatment, average MetHb levels were 2.9 ± 0.5% 

vs. threshold of 5%); and average NO2 levels were 1.2 ± 0.3 ppm vs. threshold of 

<3 ppm). On the efficacy side, reduction of total microbiological infection levels 

was over 60% (Figure 14). Reduction of inflammation were observed. For lung 

function, little change seen in mean FEV1 (Forced Exhaled Volume of 1st second) 

before and after treatment and over time. 

Figure 14: NOxNTM showed infection reduction in CF and CF M. abscessus patients   

   

Source: Company presentation  

In addition, under a compassionate treatment, two CF patients who suffered from 

NTM M. abscessus infections also participated in the study and received longer 

duration of treatment (21 days). The treatment is well tolerated and showed 

significant improvement in sputum production (up to 5-10 times more sputum), 

and with 99% of bacteria reduction vs. the baseline. In addition, lung function and 

The treatment is well tolerated and 

showed significant improvement in 

sputum production (up to 5-10 

times more sputum), and with 99% 

of bacteria reduction vs. the 

baseline. Lung function and 6MW 

distances have improved. 
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6MW distances have improved. AITB anticipates more detailed results will be 

published later in 2017. 

Phase II study design. The Phase II trial is an open-label and double-center 

(Soroka Medical Center and Schneider Medical Center, Israel) study that 

evaluates NO in cystic fibrosis (CF) patients (n=9) via intermittently inhalation. 

The study also included two patients (age 19 and 13) who also suffered from M. 

abscessus infection. The length of treatment for these two patients were 21 days. 

The objective of the study is the safety and tolerability. Patients received three 

daily treatments of 160 ppm NO for 30 min each, 5 days/week (a total 2400 ppm 

hours) over a two-week period. Safety parameters to be monitored include NO 

and NO2 concentrations, inhaled FiO2, MetHb levels, oxygen saturation (SaO2) 

and vital signs (blood pressure, pulse, respiratory rate).  

The hypothesis for treating nontuberculous Mycobacteria (NTM) M. abscessus 

infection is that the intermittent inhalation of 160 ppm NO for a period of 21 days 

as adjuvant therapy is safe and tolerable, and potentially could reduce M. 

abscessus load, and improve patient’s physiological condition and inflammatory 

parameters.  

Current development. Given the request by physicians and patients, AITB has 

expand the scope of the initial NOxNTM Phase II trial to all MABSC patients 

beyond the CF patients. As such, AITB is conducting a single-arm, open-label 

Phase II trial evaluating NOxNTM in MABSC-infected patients (n=10) who are 

refractory to standard-of-care. Patients will be treated with NOxNTM along with 

standard-of-care. Patients will be treated with iNO administered intermittently 5 

times per day for 14-days, followed by a 7-day period with 3 treatments per day. 

The primary endpoint is safety, as measured by NO-related serious adverse events 

(SAEs) over the 21-day treatment period. Secondary endpoints include distances 

of 6-minute walk test and Mycobacterium abscessus load in sputum. The study 

recruited its first patient early in August and topline readout is expected in the 

4Q17. We anticipate the study outcome, if positive, could be a major clinical POC 

and a critical catalyst for enhancing AITB share value. 

Should the outcome be positive, we anticipate AITB to start discussions with the 

FDA for guidance of next clinical step for potential approval. Given the lack of 

preceding developing programs and the current treatment paradigm (long period 

of chronic antibiotic treatment) is very different from the NOxNTM therapy, we 

view the potential feedbacks from the regulatory agency would be critical for the 

upcoming trial protocol design and time needed for the development.  

Our take: We are encouraged by the initial positive outcome from the two-patient 

study despite its very small size. With initial clinical empirical data and earlier 

KOL suggesting that NO treatment could be beneficial in pulmonary bacterial 

infection, we view iNO therapy at a higher dose (like 160 ppm) could potentially 

play an important role in treating Mycobacterium abscessus complex (MABSC) 

infection – one of the most difficult-to-treat infections. The data readout from the 

ongoing Phase II study would be important to establish whether the NOxNTM 

AITB is conducting a single-arm, 

open-label Phase II trial 

evaluating NOxNTM in MABSC-

infected patients (n=10) who are 

refractory to standard-of-care. 

Topline readout is expected in the 

4Q17. We anticipate the study 

outcome, if positive, could be a 

major clinical POC and a critical 

catalyst for enhancing AITB share 

value. 
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therapy could have a more solid clinical POC status. Given the difficult-to-treat 

nature, the competition in MABSC infection treatment is very limited and 

development of NOxNTM could potentially advance in a shorter timeframe if 

future clinical trials are successful. In addition, given the severity of MABSC 

infection and the unmet medical need, we believe effective treatment could be 

priced at a premium.      

Pulmonary nontuberculous mycobacterial (NTM) infection recap 

Pulmonary nontuberculous mycobacterial (NTM) infection is a rare and serious 

condition caused by NTM – a group of soil bacteria comprised of > 150 different 

species. Although not everyone exposed to NTM becomes infected, those who 

were more vulnerable (such as having bronchiectasis or damage and scarring of 

airways, cystic fibrosis, COPD or under immunosuppressive therapy), if infected, 

could develop serious symptoms. The main sources of most infections are thought 

to be acquired through inhalation from the environment, and water. Major clinical 

manifestations of NTM infection include cough (sometime with blood), shortness 

of breath, sputum production, chest pain, fatigue, fever and weight loss. The 

incidence and prevalence of NTM lung disease is increasing in recent years 

worldwide, leading to an emerging public health problem. According to several 

analyses, there were estimated 86,000 incidences of NTM lung infections in the 

U.S. (2015)3, and the prevalence is growing in more than 8% annually. In the 

U.S., NTM cases are primarily concentrated in Southeastern and Coastal regions. 

There are two main groups of NTM infections: Mycobacterium avium complex 

(MAC), and the M. abscessus complex (MABSC). Although the distribution of 

NTM species varies markedly based on geography, MAC is the most common 

pathogen in most areas followed by MABCS and M. kansasii. In the U.S., MAC 

accounts for 70-80% of NTM infections; while the MABSC group accounts for 

most of the remainder. Bacteria causing MABCS infections mainly consist of M. 

abscessus spp. abscessus, M. abscessus. spp. massiliense and M. abscessus spp. 

bolettii. Among them, M. abscessus is considered the most virulent due to its 

ability to acquire antibiotic-resistance properties via multiple mechanisms.  

There is no approved drug currently for the treatment of NTM lung infections. 

ATS/IDSA clinical guidelines for NTM treatment published in 2007 are 

available. One of the major difficulties in managing NTM infection is the 

difficulty in distinguishing between NTM isolation and disease; clinical and 

microbiologic criteria are needed for the diagnosis of NTM lung disease. The 

current suggested MABSC treatments usually include initial combination 

antimicrobial therapy with a macrolide (clarithromycin or azithromycin) plus IV 

agents (amikacin plus cefoxitin or amikacin plus imipenem) for at least 2 weeks 

to several months followed by oral macrolide–based therapy (Figure 15). As such, 

M. abscessus infection, especially in most CF patients, has become a chronic 

incurable infection.  

                                                           
3 Strollo, S. E., et. al., 2015, Ann Am Thorac Soc. 12: 1458–1464 

Given the severity of MABSC 

infection and the unmet 

medical need, we believe 

effective treatment could be 

priced at a premium. 
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Figure 15: Summary of recommendations of MABSC infection treatment  

   

Source: Lee, M-R., et. al., Emerging Infectious Diseases, 2015, 21:1638-1646  

NTM therapeutics developments.  There are very few companies developing 

therapy for NTM and the only one we have found is Insmed (INSM – NR), which 

is developing Arikayce (ALIS) —  an inhaled version of amikacin for treating 

refractory NTM, mainly in MAC. It has an investigator-sponsored study in 

MABSC. ALIS is a liposomal amikacin and the drug is currently in a Phase III 

(CONVERT or INS212) trial. The primary endpoint is proportion of patients 

achieving sputum culture conversion at 6 months between the two groups (ALIS 

vs. multi-drug regimen). The study is 90% powered to show a 15% difference in 

the treatment groups, assuming that 20% on ALIS will convert vs. 5% in SOC. 

Topline results are expected in late 3Q17 or early 4Q17. Given the different focus 

on patient sub-population, overall, Insmed near term, in our opinion, is not a direct 

competitor to AITB. 

NOxNTM in NTM abscessus revenue model. Our model (Figure 16a and b) 

projects that NOxNTM could potentially reach the market in late 2020 or 2021 

assuming completion and positive outcome from the pivotal trial. We estimate 

~92k NTM annual incidences in 2021 with ~20% are MABSC.  We also assume 

a $30k therapy cost, which could include administrations of ~100 NO therapy and 

~35% of penetration at peak by 2028. As such, we estimate total annual peak sales 

for NOxNTM could approach $300MM by 2030 in the U.S.  Overall, we view 

our revenue assumption is conservative as we have not included potential sales 

from ex-U.S. territories.  For example, NTM incidences of Japan are materially 

higher than that of the U.S. 

Figure 16a: NOxNTM in NTM abscessus revenue model 

  

Source: Laidlaw & Company estimates   

NOxNTM in M. abscessus NTM Revenue Model 
2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033 2034

Total Pulmonary NTM incidences - U.S. 92,909 94,303 95,717 97,153 98,611 100,090 101,591 103,115 104,662 106,232 107,825 109,442 111,084 112,750

M. abscessus NTM incidences - U.S. 18,582 18,861 19,143 19,431 19,722 20,018 20,318 20,623 20,932 21,246 21,565 21,888 22,217 22,550

% of M. abscessus NTM being treated 3% 9% 14% 19% 24% 27% 31% 33% 35% 36% 36% 37% 36% 36%

M. abscessus NTM patients being treated 557 1,697 2,680 3,692 4,733 5,405 6,299 6,806 7,326 7,649 7,828 7,989 8,087 8,118

Price of one NO adminstration ($) 300 309 318 328 338 348 358 369 380 391 403 415 428 441

Doses needed for full treatment cycle 100 100 100 100 100 100 100 100 100 100 100 100 100 100

Price of full NOxNTM treatment ($) 30,000 30,900 31,827 32,782 33,765 34,778 35,822 36,896 38,003 39,143 40,317 41,527 42,773 44,056

NOxNTM Sales ($ MM) 17 52 85 121 160 188 226 251 278 299 316 332 346 358

We estimate total annual peak 

sales for NOxNTM could 

approach $300MM by 2030 in 

the U.S.   



 

August 24, 2017 

 

Laidlaw & Company 

Est. 1842 

 

AIT Therapeutics Page 29 of 41 
Yale Jen, Ph.D. 

 yjen@laidlawltd.com 

 

Figure 16b: NOxNTM in NTM abscessus revenue model 

  

Source: Laidlaw & Company estimates   

Additional indications potentially for AITB to pursue. In addition to the 

current developments of bronchiolitis (RSV) and NTM-M. abscessus complex 

(MABSC), AITB also believes their gaseous 160 ppm NO treatment platform 

could potentially have utility in several other indications, such as chronic 

obstructive pulmonary disease (COPD). Given the anti-infective activities of high 

concentration of NO and COPD patients are prone to chronic pulmonary 

infection, AITB’s NO therapy could potentially become an add-on treatment to 

control infection and reduce symptom exacerbations.  

NO-based comp companies 

As indicated in the earlier section, NO therapy could potentially be used in 

different disease areas, such as pulmonary, cardiovascular, dermatological and 

wound healing.  Several NO-based developments are currently underway. 

• Bellerophon Therapeutics (BLPH – NR) It is a spin-off from Ikaria and 

currently is developing inhaled NO (iNO) based therapies (INOpulse) as 

potential treatment for pulmonary arterial hypertension (PAH), 

pulmonary hypertension associated with interstitial lung disease (PH-

ILD) and pulmonary hypertension in COPD (PH-COPD). The PAH study 

is in Phase III stage (INOvation-1) and the company anticipates data 

readout in 2H18. The PH-COPD study is in Phase II stage and the 

company anticipates data readout in 2H17. The PH-ILD program 

completed its Phase IIa trial with data reported in 2Q17 and the company 

plans to start a Phase IIb trial in 4H17 with possible data readout in 2018. 

INOpulse is a small (~2.5 lbs.) portable device that could be programmed 

to automatically adjust based on a patient’s breathing pattern to deliver a 

constant and appropriate dose of the inhaled NO overtime to ensure more 

consistent dosing in the alveoli of the lungs. By using a triple-lumen 

cannula, the INOpulse device is also compatible with many long-term 

oxygen therapy systems.     

• Novan (NOVN – NR) The company is exploring its nitric oxide-releasing 

platform for potentially treating dermatological indications, such as acne 

vulgaris (with SB204 in Phase III trial), genital warts (with SB206 in 
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Phase II study) and onychomycosis (with SB208 in Phase II study). 

Novan’s Nitricil technology enables the stable chemical storage of large 

amounts of NO in solid form by loading it on an inert polymer. With over 

200 Nitricil compositions that allow each possesses a unique nitric oxide 

release profile. Novan reported topline results from the SB204 in acne 

vulgaris Phase III trials this January 2017 and showed the study 

practically did not meet primary endpoints (only one of two studies did). 

Novan is scheduled to have a meeting with the FDA in 2H17 to discuss 

the outcome as a possible pre-NDA meeting. The company also reported 

positive results from its SB208 in onychomycosis Phase II study in 2Q17 

and recently indicated that this program is not the current focus of the 

company. Novan plans to advance SB206 in genital warts into Phase III 

trial and in Molluscum contagiosum infection (skin infection caused by 

Molluscipoxvirus) in a Phase II trial going forward. Overall, Novan plans 

to move forward mostly as an anti-viral therapy company. 

• Novoteris This is a privately-owned company that develops inhaled NO 

(Thiolanox) as a potential treatment of cystic fibrosis. The company plans 

to start a Phase II study after they received clearances from the U.S. and 

Canada in 2Q17. The planned Phase II trial is a randomized, placebo 

controlled, 60-patient multi-center study that evaluates Thiolanox nitric 

oxide product vs. placebo treatment. Novoteris uses an Inhaled Nitric 

Oxide Delivery Device (INODD) to deliver 160 ppm NO to patients. 

However, it potentially could be problematic for Novoteris to operate 

under the 160 ppm NO regimen for possibly lacking IP protection.   

• Mallinckrodt Pharmaceuticals (MNK – NR) Mallinckrodt acquired 

Ikaria, the original developer of INOmax, in 2015 for $2.3 billion and 

continued selling the product. INOmax is approved for treating term and 

near-term (>34 weeks gestation) neonates with hypoxic respiratory 

failure associated with evidence of pulmonary hypertension. The NO 

dose used in INOmax is 20 ppm and patient could maintain treatment up 

to 14 days or until the underlying oxygen desaturation has resolved. 

Doses greater than 20 ppm are not recommended. INOmax is supplied in 

aluminum cylinders as a compressed gas under high pressure. In fiscal 

2016, INOmax net sales were $474.3 MM; while for first half of fiscal 

2017, the sales were ~$254MM.   
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Financial Projections and Valuation 

AITB ended 2Q17 with total cash of ~$5.2MM. Although we anticipate the 

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

fuel their future developments, we believe possible future positive data readouts 

could afford AITB more favorable terms in their financing endeavors.   

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

AITB of $16.19 based on cash flow until 2032 with an assumed terminal value 

multiple of four and a probability adjustment of 44%.  

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 $16.51 with NOxBR, NOxNTM and potential pipeline 

accounting for 48%, 40% and 5% of the total value, respectively. 

NPV driven sum-of-the-parts analysis 

  

Source: Laidlaw & Company estimates 

Cash driven NPV 2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032

Revenue 0 0 22,613 86,105 170,837 254,963 336,035 405,266 456,469 509,226 562,111 606,608 640,716 670,583 697,820

R&D (9,984) (16,474) (17,133) (20,045) (21,449) (22,307) (21,637) (19,474) (19,863) (20,260) (20,868) (21,494) (22,139) (22,803) (23,487)

SG&A (9,914) (10,806) (39,671) (43,288) (45,452) (47,725) (49,771) (51,907) (54,135) (56,460) (58,153) (59,898) (61,695) (63,546) (65,452)0

Operating income (19,898) (27,280) (36,452) 14,161 86,852 159,435 231,023 293,359 336,824 381,584 426,878 464,555 492,810 517,176 539,099

Net income (19,668) (27,027) (36,174) 9,115 54,929 100,677 145,801 185,099 212,510 240,739 269,315 293,086 310,912 326,284 340,115

Period 0.4 1.4 2.4 3.4 4.4 5.4 6.4 7.4 8.4 9.4 10.4 11.4 12.4 13.4 14.4

NPV (18,121) (19,921) (21,330) 4,300 20,729 30,395 35,215 35,765 32,849 29,770 26,643 23,196 19,685 16,527 13,782

Total DCF 229,482

Terminal value 128,011

Cash (3Q18) 12,000

Total valuation ($ '000) 369,493

Probability adjustment 44%

Value per share $16.19

Shares outstanding (2018) 10,042

Discount rate 25%

Terminal value multiple 4

NOxBR Bronchiolitis

Adjusted NPV =  $79.3

PV per share =  $7.90 48%

NOxNTM MABSC

Adjusted NPV =  $67.0

PV per share =  $6.67 40%

NO Other

Adjusted NPV =  $7.5

PV per share =  $0.75 5%

Cash

Adjusted NVP =  $12.0

NVP per share =  $1.19 7%

Total =  $16.51 100%
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For the peer comparable analysis, we have chosen broader groups of companies 

that participate in NO-based therapy, NTM drug development and RSV-related 

development and emerging anti-viral therapeutic developers as comparable peers. 

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

AITB of $18.50. 

Comparable analysis 

  

Source: Company reports and Laidlaw & Company estimates 

Together, we assigned our blended 12-month target price for AITB at $16.00. We 

view our potential valuation of ~$100MM a year from now could be reasonable 

if NOxBR in bronchiolitis demonstrates a robust clinical readout from the first 

Phase III study, and is ready to or already started the next Phase III trial. It also 

assumes the NOxNTM in MABSC infection Phase II study has already showed a 

positive data readout.     

Bellerophon Therapeutics BLPH NR NA 1.16 33 38 15 0 23
NO-based with PAH in Phase III & COPD in Phase 

II 

Novan NOVN NR NA 3.99 16 64 30 0 34
NO-based with acne vulgaris in Phase III (failede) & 

genital warts into Phase II 

Insmed INSM NR NA 12.13 62 757 91 0 666 NTM with Arikayce in Phase III, topline in 4Q17

Novavax NVAX NR NA 1.00 283 283 187 0 95
RSV vaccine competitor with Phase III maternal 

immunization ongoing

ADMA Biologics ADMA Buy 15.00 3.04 26 78 26 0 53
IVIG with RSV activities for PIDD patients, Filed 

with CRL

ContraVir Pharmaceuticals CTRV NR NA 0.60 76 45 6 0 39 Anti-viral company in HBV and Shingles

ContraFect CFRX NR NA 1.18 74 87 29 0 58 Early stage anti-viral company in influenza

CEL-SCI CVM NR NA 2.44 9 23 1 0 22 Anti-viral company in HPV 

Hemispherx Biopharma HEB NR NA 0.40 29 12 4 0 8 Anti-viral company in HPV 

Average 143 41 0 111

AIT Therapeutics AITB Buy 16.00 6.00 6 38 5 0 33

AITB share fair value matching its cell therapy peers = $18.50

Potential upside = 208%
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Major Risks 

Clinical study failure could have a major impact on AITB share value. 

AITB’s NO platform has demonstrated promising efficacy and a satisfactory 

safety profile from prior Phase II studies in three different indications, like 

bronchiolitis, cystic fibrosis and nontuberculous mycobacteria (NTM) infection 

by Mycobacterium abscessus complex (MABSC). However, there is no assurance 

that the upcoming Phase II or Phase III clinical studies can demonstrate similar 

efficacy and safety profiles satisfactory enough for advancing into next step or 

gaining clinical approval. Given that the clinical successes are the biggest near-

term hurdle to be overcome before AITB’s NO platform can be advanced into 

commercialization, clinical study failure could significantly impair the value of 

the company’s asset and shareholder value.  

NO-based products may not reach anticipated sales. Although AITB’s NO 

platform has illustrated initial promising efficacy and safety profiles and even 

with possible approvals of products being developed, the sales potential could fall 

short of our forecasts. It is difficult to project more accurately the sales potential 

of the AITB’s NO-based products as the culmination of sales would be shaped by 

each indication that it may be approved for. For bronchiolitis in infants, Although 

there is currently no approved drug for the treatment of RSV infection, many 

developments on therapeutics and vaccines are underway and some or multiple 

successes of those endeavors could potentially change the market dynamic 

significantly. For other indications AITB is exploring, including NTM infection, 

the increasingly more challenging reimbursement environment could potentially 

limit AITB to price the products at a premium even if the competition landscape 

might be more favorable. As such, and since the anticipated sales would largely 

depend on which indications the NO product is approved for, the commercial 

outlook could be uncertain and such scenario could significantly impair the 

company’s asset and shareholder value.  

Yet-to-be-approved NO device could remain uncertain. Although several 

clinical study results are positive and promising, the device used for delivering 

NO is not approved in the U.S. AITB needs to identify and test a device that will 

receive FDA acceptance for conducting future clinical studies in the U.S.  There 

are risks that the company might not find or take longer time to find such device. 

In addition, the performance of such device might not replicate the positive 

outcome demonstrated from prior studies.  In any of such scenario, the 

development of AITB’s clinical programs could be delayed or installed. However, 

we view such negative outcomes might have lower probability.  

Additional financings could dilute shareholder value. The company currently 

has ~$7MM total cash as of the end of 2Q17. As such, AITB would most likely 

need more financial resources going forward if they want to expand and further 

develop their pipeline unless the company can successfully explore non-dilutive 

financial sources. Should the future operational expenses significantly increase, 

especially in the areas of R&D and SG&A, products not receive FDA approval, 
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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.  

Limited trading liquidity limits shareholder options. Given the company just 

went public very recently and the daily trading volume and name recognition of 

AITB shares are relatively modest, some investors may hesitate to own the shares 

as relatively illiquid trading volume could impose constraints if they want to 

increase or reduce their positions in a volatile stock market.  
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Management 
 

Steven Lisi – President & CEO. Mr. Lisi has served as the CEO of AIT 

Therapeutics since January 2017 and Director of AIT’s wholly owned subsidiary, 

AIT Ltd., since June 2016. Prior to joining AITB, Mr. Lisi served as Senior VP 

of Business and Corporate Development at Avadel Pharmaceuticals. Prior to 

Avadel, Mr. Lisi has been working on various investment firms on Wall Street, 

including as an Analyst at Mehta and Isaly (now OrbiMed), as Portfolio Manager 

at SAC Capital as Portfolio Manager at Millennium Partners and Panacea Asset 

Management, and as Partner at Deerfield Management. Additionally, Mr. Lisi 

serves as Chairman of the Board of Mico Innovations. He received a Masters in 

International Business from Pepperdine University.  

Amir Avniel – Chief Operating Officer. Mr. Avniel is the Chief Operating 

Officer and have co-founded AIT Therapeutics. Prior to AITB, Mr. Avniel co-

founded Rosetta Green. Prior to Rosetta Green, Mr. Avniel was the President and 

Chief Executive Officer of Rosetta Genomics. Mr. Avniel received a BA degree 

in Social Sciences and Humanities.       

Hai Aviv – CFO.  Mr. Aviv serves as the CFO of AIT Therapeutics. Prior to 

AITB, Mr. Aviv served as the Chief Financial Officer, and from 2010 to 2013 

Corporate Controller at Babylon Ltd. Prior to Babylon, Mr. Aviv was a manager 

at the Ernst & Young accounting firm of Kost Forer, Gabbay & Kasierer from 

2005 to 2010. Mr. Aviv holds a MBT in Business and Taxation and received a 

BA degree from The College of Management, Israel.              

Ali Ardakani – Vice President of Device and Business Development.  Mr. 

Ardakani serves as the Vice President of Device and Business Development at 

AIT Therapeutics. Prior to joining AITB, Mr. Ardakani co-founded Niiki Pharma 

in 2007, which later acquired by Intezyne Technologies in 2013. Prior to Niiki 

Pharma, Mr. Ardakani was the Director of Corporate Development at iCell 

Therapeutics from 2005 to 2006. Prior to iCell he led operations of PulmoNOx 

Medical from 2001 to 2005, while concurrently serving as Vice President of 

Operations of EquATec from 2002 to 2005.    
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Income Statement 

  

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates 

  

AIT Therapeutics – Income Statement
($'000)

1Q17 2Q17 3Q17E 4Q17E 1Q18E 2Q18E 3Q18E 4Q18E

Revenue

NOxBR in Bronchiolitis revenues 22,613 69,381 118,385 169,663 215,010 245,445

NOxNTM in M. abscessus NTM revenues 0 16,724 52,451 85,299 121,025 159,821

Total product revenues 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22,613 86,105 170,837 254,963 336,035 405,266

Other revenues 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Total revenue 0 0 0 0 0 0 0 0 0 0 0 0 0 0 22,613 86,105 170,837 254,963 336,035 405,266

COGS 2,261 8,611 17,084 25,496 33,603 40,527

Total gross profit 0 0 0 0 0 0 0 0 0 0 0 0 0 0 20,351 77,495 153,753 229,466 302,431 364,740

Research and development (1,167) (1,620) (673) (1,439) (591) (999) (1,548) (4,577) (1,656) (2,004) (2,646) (3,678) (9,984) (16,474) (17,133) (20,045) (21,449) (22,307) (21,637) (19,474)

General and administrative (989) (589) (1,660) (2,121) (2,476) (2,278) (2,346) (9,221) (2,370) (2,441) (2,514) (2,589) (9,914) (10,806) (11,671) (12,488) (13,112) (13,768) (14,456) (15,179)

Marketing and sales (28,000) (30,800) (32,340) (33,957) (35,315) (36,728)

Total operating expenses (2,156) (2,209) (2,333) (3,560) (3,067) (3,277) (3,894) (13,798) (4,026) (4,445) (5,160) (6,267) (19,898) (27,280) (56,804) (63,333) (66,901) (70,031) (71,409) (71,380)

Operating Incomes (losses) (2,156) (2,209) (2,333) (3,560) (3,067) (3,277) (3,894) (13,798) (4,026) (4,445) (5,160) (6,267) (19,898) (27,280) (36,452) 14,161 86,852 159,435 231,023 293,359

Other Income/(Expense)

Financial expense 411 994 1,360 2,717 (187) 250 (198) 2,582 140 (170) 160 100 230 253 278 306 337 370 407 448

Revaluation of warrants to purchase Convertible Preferred A shares2,055 152

Total other income (expense), net 2,466 1,146 1,360 2,717 (187) 250 (198) 2,582 140 (170) 160 100 230 253 278 306 337 370 407 448

Pretax income (4,622) (3,355) (3,693) (6,277) (2,880) (3,527) (3,696) (16,380) (4,166) (4,275) (5,320) (6,367) (20,128) (27,027) (36,174) 14,468 87,189 159,805 231,430 293,807

Tax on income 0 127 27 (6) 0 5 0 (1) 0 0 0 0 0 0 0 (5,353) (32,260) (59,128) (85,629) (108,709)

Net Income (Loss) (4,622) (3,482) (3,720) (6,283) (2,880) (3,522) (3,696) (16,381) (4,166) (4,275) (5,320) (6,367) (20,128) (27,027) (36,174) 9,115 54,929 100,677 145,801 185,099

Basic and diluted net loss per share ($1.64) ($1.69) ($1.12) ($0.46) ($0.56) ($0.57) ($2.66) ($0.44) ($0.44) ($0.53) ($0.62) ($1.80) ($1.91) ($1.99) $0.49 $2.87 $5.12 $7.23 $8.96

Shares outstanding: basic and undiluted 2,123 2,207 5,622 6,242 6,342 6,442 6,162 9,442 9,742 10,042 10,292 11,162 14,162 18,162 18,662 19,162 19,662 20,162 20,662

Margin Analysis (% of Sales/Revenue)

Costs of goods NA NA NA NA NA NA NA NA NA NA NA NA 10% 10% 10% 10% 10% 10% 10%

R&D NA NA NA NA NA NA NA NA NA NA NA NA NA -76% -23% -13% -9% -6% -5%

G&A NA NA NA NA NA NA NA NA NA NA NA NA NA -52% -15% -8% -5% -4% -4%

M&S NA NA NA NA NA NA NA NA NA NA NA NA NA -124% 10% 5% 5% 4% 4%

Operating Income (loss) NA NA NA NA NA NA NA NA NA NA NA NA NA -161% 16% 51% 63% 69% 72%

Pretax NA NA NA NA NA NA NA NA NA NA NA NA NA -160% 17% 51% 63% 69% 72%

Tax Rate 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37% 37%

Net Income NA NA NA NA NA NA NA NA NA NA NA NA NA -160% 11% 32% 39% 43% 46%

Financial Indicator Growth Analysis (YoY%)

Total Revenue NA NA NA NA NA NA NA NA NA NA NA NA NA NA 281% 98% 49% 32% 21%

Gross Profit NA NA NA NA NA NA NA NA NA NA NA NA NA NA 281% 98% 49% 32% 21%

Cost of Goods NA NA NA NA NA NA NA NA NA NA NA NA NA NA 281% 98% 49% 32% 21%

R&D 39% -58% 490% 118% 1622% 1448% 580% 15% 239% 165% 138% 118% 65% 4% 17% 7% 4% -3% -10%

SG&A -40% 182% 203% 814% 2459% 355% 455% 12% 313% 10% 10% 8% 9% 8% 7% 5% 5% 5% 5%

Operating Income (Losses) 2% 6% 277% 390% 2129% 532% 491% 13% 45% 57% 61% 44% 37% 108% 11% 6% 5% 2% 0%

Pretax Income -27% 10% 389% 201% 657% 275% 344% -34% 48% 51% 72% 23% 34% 34% -140% 503% 83% 45% 27%

Net Income -25% 7% 386% 197% 684% 270% 340% -34% 48% 51% 72% 23% 34% 34% -125% 503% 83% 45% 27%

EPS NA 3% 91% 5% 173% 27% 58% -61% -5% -5% 8% -32% 6% 4% -125% 487% 79% 41% 24%

Yale Jen, Ph.D.  212-953-4978

Source: Roth Capital Partners Research and NovaBay's SEC filings
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Balance Sheet 

  

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates 

  

AIT Therapeutics – Balance Sheet
($'000)

1Q17 2Q17 3Q17E 4Q17E 1Q18E 2Q18E 3Q18E 4Q18E

Assets

Total cash 129 7 7,141 5,189 3,666 1,951 1,951 17,880 15,792 12,729 8,646 8,646 10,412

Cash and cash equivalents 129 7 7,141 5,189 3,666 1,951 1,951 17,880 15,792 12,729 8,646 8,646 10,412

Other accounts receivables and prepaid expenses 23 78 177 187 200 250 250 248 270 286 269 269 289

Total Current Assets 152 85 7,318 5,376 3,866 2,201 2,201 18,128 16,062 13,015 8,915 8,915 10,701

Noncurrent Assets

Deferred private placement costs 352 90 0 0 0 0 0 0 0 0 0 0 0

Property and equipment, net 93 61 80 116 130 150 150 160 165 172 184 184 200

Total Assets 597 236 7,398 5,492 3,996 2,351 2,351 18,288 16,227 13,187 9,099 9,099 10,901

Liabilities and Stockholders’ Equity

Bank Loan 39 27 0 0 0 0 0 0 0 0 0 0

Trade payables 124 528 548 440 540 570 570 542 579 596 599 599 590

Other accounts payable 716 1,093 857 477 600 520 520 528 532 543 557 557 566

Loans from related parties and others 29 379 208 28 26 22 22 30 32 31 34 34 33

Total current liabilities 869 2,039 1,640 945 1,166 1,112 1,112 1,100 1,143 1,170 1,190 1,190 1,189

Warrant liability 0 0 4,886 4,735 6,740 8,815 8,815 10,975 13,147 15,399 17,658 17,658 24,489

 Convertible notes 1,552 2,895

Total Liabilities 2,421 4,934 6,526         5,680         7,906         9,927         9,927 12,075       14,290       16,569       18,848       18,848 25,678

Common stock, $0.0001 par value 1               1 1               1               1               1               1 1               1               1               1               1 1               

Treasury shares -                0 (25)            (25)            (25)            (25)            (25) (25)            (25)            (25)            (25)            (25) (25)            

Additional paid-in capital 8,028 8,874 20,752 22,572 22,372 22,402 22,402 40,357 40,357 40,357 40,357 40,357 62,357

Accumulated deficit (9,853) (13,573) (19,856) (22,736) (26,258) (29,954) (29,954) (34,120) (38,395) (43,715) (50,082) (50,082) (77,110)

Total Stockholders’ Equity (1,824) (4,698) 872 (188) (3,910) (7,576) (7,576) 6,213 1,938 (3,382) (9,749) (9,749) (14,777)

Total Liabilities and Stockholders’ Equity 597            236            7,398         5,492         3,996         2,351         2,351         18,288       16,227       13,187       9,099         9,099         10,901       

Yale Jen, Ph.D. 212-953-4978

Source: Roth Capital Partners Research and NovaBay's SEC filings
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Cash flow Statement 

  

Source: Bloomberg LP; Company reports; Laidlaw & Company estimates. 

  

AIT Therapeutics – Cash Flow Statement
($'000)

Cash Flows From Operating Activities: 1Q17 2Q17 3Q17E 4Q17E 1Q18E 2Q18E 3Q18E 4Q18E

Net income (loss) (4,622) (3,482) (3,720) (6,283) (2,880) (3,522) (3,696) (16,381) (4,166) (4,275) (5,320) (6,367) (20,128) (27,027)

Adjustments to reconcile net loss to net cash used in operating activities:

Depreciation expense 26 25 6 10 15 20 51 21 22 23 25 91 100

Capital loss from selling property and equipment 0 5

Stock-based compensation 447 365 1,877 1,821 2,034 2,102 7,834 2,211 2,233 2,309 2,320 9,073 7,134

Issuance of Common Stock to finder upon the conversion of Convertible Notes 18 0 0 0 18 0 0 0 0 0 0

Amortization of beneficial conversion feature, debt issuance costs in conv. notes 768 1,050 1,046 0 0 0 1,046 0 0 0 0 0 0

Issuance cost related to warrants to investors and placement agent 457 0 0 0 457 0 0 0 0 0 0

Issuance of additional warrants granted to investors 2,434 0 0 0 2,434 0 0 0 0 0 0

Waiver of salary by the AIT's CEO 0 304

Revaluation of warrants to purchase common stock 152 0 (1,308) (151) 0 0 (1,459) 0 0 0 0 0 0

Imputed interest on convertible notes, loans from related parties and bank loan 217 299 30 (2) (5) (4) 19 (4) (6) (3) (5) (18) (20)0

Changes in operating assets and liabilities:

Other receivables 38 (67) (99) (11) (13) (50) (173) 2 (22) (16) 17 (19) (20)

Trade payables 10 404 20 (108) 100 30 42 (28) 37 17 3 29 (9)

Accounts payable 166 291 (410) (380) 123 (80) (747) 8 4 11 14 37 9

Deferred IPO costs that were aborted 0 352 0 0 0 0 0 0 0 0 0 0 0

Net Cash provided by (used in) Operating Activities (1,883) (1,658) (692) (2,212) (1,701) (1,268) (1,678) (6,859) (1,956) (2,007) (2,978) (3,993) (10,935) (19,833)

Cash flows from investing activities:

Purchases of property and equipment 0 0 (25) (46) (55) (67) (193) (70) (80) (85) (90) (325) (400)

Maturity of restricted bank deposits 0 12 0 0 0 0 0 0 0 0 0 0 0

Selling of property and equipment (7) 2 (295) 0 0 0 (295) 0 0 0 0 0 0

Net Cash provided by (used in) Investing Activities (18) (7) 14 (320) (46) (55) (67) (488) (70) (80) (85) (90) (325) (400)

Cash Flows From Financing Activities:

Proceeds from loan from related parties and others 0 340 57 0 0 0 57 0 0 0 0 0 0

Proceeds from issuance of Convertible Note, net of issuance costs 1,239 184

Repayment of bank loan (14) (28) 0 0 (42) 0 0 0 0 0 0

Proceeds from line of credit 0 467

Maturity of line of credit 0 (431)

Proceeds from conversion of warrants into Convertible Preferred A Shares 540 0

Deferred IPO costs that were paid (146) 0 (241) (177) (200) (70) (688) (45) 0 0 0 (45) 0

Proceeds from issuance of units consist of Common Stock and warrants 9,889 0 0 100 9,989 18,000 0 0 0 18,000 22,000

Treasury shares (25) 0 0 0 (25) 0 0 0 0 0 0

Deferred private placement costs that were paid 0 (4) 0 0 0 0 0 0 0 0 0 0 0

Net Cash Provided by (Used in) Financing Activities 2,039 1,633 556 9,666 (205) (200) 30 9,291 17,955 0 0 0 17,955 22,000

Net increase (decrease) in cash 138 (32) (122) 7,134 (1,952) (1,523) (1,715) 1,944 15,929 (2,087) (3,063) (4,083) 6,695 1,767

Cash at beginning of period 23 161 129 7 7,141 5,189 3,666 7 1,951 17,880 15,792 12,729 1,951 8,646

Cash at end of period 161 129 7 7,141 5,189 3,666 1,951 1,951 17,880 15,792 12,729 8,646 8,646 10,412

Yale Jen, Ph.D.  212-953-4978

Source: Roth Capital Partners Research and NovaBay's SEC filings
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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 
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