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In March 2015 we initiated coverage of ContraVir 
Pharmaceuticals, Inc. with a Buy rating and $6.00 price target. 
The company’s lead compound, FV-100, has completed a 
Phase 2 trial in which the drug demonstrated the potential to 
prevent the onset of post-herpetic neuralgia (PHN), a 
debilitating neuropathic pain syndrome that is the most 
common complication of herpes zoster, commonly referred to 
as shingles. In addition, the company has in-licensed CMX-
157, a lipid conjugate of the leading antiviral medication 
tenofovir that is currently used to treat hepatitis B (HBV) and 
human immunodeficiency virus (HIV). ContraVir plans to 
initiate a Phase 3 trial of FV-100 in the second quarter of 
2015.  
 

52-Week High $4.94 
52-Week Low $2.45 
One-Year Return (%) N/A 
Beta N/A 
Average Daily Volume (sh) 12,669 
  
Shares Outstanding (mil) 22 
Market Capitalization ($mil) $81 
Short Interest Ratio (days) 1.38 
Institutional Ownership (%) 0 
Insider Ownership (%) N/A 

  

Annual Cash Dividend  $0.00 
Dividend Yield (%)  0.00 
  
5-Yr. Historical Growth Rates  
    Sales (%) N/A 
    Earnings Per Share (%) N/A 
    Dividend (%)   N/A 
  

P/E using TTM EPS N/A 

P/E using 2015 Estimate N/A 

P/E using 2016 Estimate N/A 
  

CTRV:  FV-100 Phase 3 Clinical Trial Set to 
Get Underway... 
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ZACKS ESTIMATES 
 

Revenue  
(In millions of $) 

 Q1 Q2 Q3 Q4 Year 

 (Sep) (Dec) (Mar) (Jun) (Jun) 

2014 0 A 0 A 0 A 0 A 0 A 

2015 0 A 0 A 0 A 0 E 0 E 

2016     0 E 

2017     0 E 
 

Earnings per Share 
 (EPS is operating earnings before non-recurring items) 

 Q1 Q2 Q3 Q4 Year 

 (Sep) (Dec) (Mar) (Jun) (Jun) 

2014   -$0.02 A  -$0.02 A  -$0.63 A   $0.30 A -$0.41 A 

2015   -$0.07 A  -$0.36 A  -$0.33 A   -$0.17 E -$0.93 E 

2016     -$0.63 E 

2017     -$0.60 E 
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     WHAT’S NEW 

 
 
Financial Update 
 
On May 15, 2015, ContraVir Pharmaceuticals, Inc (NASDAQ: CTRV) filed SEC form 10-Q with financial results for 
the third quarter of FY2015. The company did not generate any revenues during the quarter. Net loss for the quarter 
was $7.4 million, or $0.34 per share, which was comprised of $2.6 million in R&D expenses, $1.8 million in G&A 
expenses, and a $3 million non-cash charge related to the issuance of the Preferred Stock. 
 
ContraVir exited the quarter with approximately $8.9 million in cash and cash equivalents. Cash burn for the quarter 
was $2.9 million and we estimate the company will have sufficient cash to fund operations through end of 2015. The 
company raised $3.0 million during the quarter through the sale of 300,000 shares of Series A Preferred Stock at 
$10 per share. As a reminder, the Series A Preferred Stock is convertible at any time into shares of common stock 
at a conversion price of $0.48 per share, and with 12.5 million shares of Series A Preferred Stock issued this 
represents approximately 26.0 million shares. In addition, the company licensed CMX157 from Chimerix in 
exchange for 120,000 shares of Series B Preferred Stock, which are convertible into shares of common stock at a 
conversion price of $1.12 per share, which represents 1.1 million shares.  
  
The company reported 22.3 million shares outstanding as of May 4, 2015, and when adding in the 4.7 million 
warrants, 0.9 million currently exercisable stock options, and the shares upon conversion of the Series A and B 
Preferred Shares gives a fully diluted share count of 55.0 million. This gives the company a current fully diluted 
market cap of approximately $195 million.    
 

 
 

INVESTMENT THESIS 
 
 
Varicella-Zoster Virus 
 
The varicella-zoster virus (VZV) is a human alphaherpesvirus that causes varicella (chickenpox) and herpes zoster 
(shingles). Before the advent of a vaccine, chickenpox was a common childhood illness associated with fever and a 
generalized pruritic vesicular rash. As is common with all alphaherpesviruses, which includes herpes simplex virus 
types 1 and 2 (HSV-1 and HSV-2), VZV is capable of establishing lifelong latent infection in the cells of the 
peripheral nervous system after the initial infection (Weller, 2011). For reasons that are not yet fully understood, 
some individuals with a previous primary VZV infection will go on to develop shingles. There is no seasonal pattern 
associated with the development of shingles, thus indicating that the condition arises from reactivation of the latent 
virus as opposed to new exposures to VZV (Arvin, 1996). This also indicates that shingles is generally not spread 
from one individual to another, and only those individuals who have had chickenpox are at risk for developing 
shingles.  
 
…Background On Shingles… 
 

 

https://www.sec.gov/Archives/edgar/data/1583771/000110465915037966/a15-7965_110q.htm
http://www.horizonpress.com/alphaherpesviruses
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC172899/
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Patients with shingles typically have a unilateral radicular pain (a type of pain that radiates into the lower extremities 

directly along the course of a spinal nerve root) and a vesicular rash that is usually limited to a single dermatome 
(an area of the skin that is supplied by a single spinal nerve).  
 
Over 90% of adults in the U.S. have serological evidence for VZV infection, thus putting them at risk for developing 
shingles (Choo et al., 1995). The incidence of shingles in the U.S. has increased from approximately 3.2 per 1,000 
persons in the 1990’s to an estimated 10.0 per 1,000 persons age 22 years and older in 2010 (Yawn, et al., 2013). 
Advanced age appears to be a key risk factor for developing shingles, with the incidence rising from 1.6 per 1,000 
persons in those ages 20-29 to 12.0 per 1,000 persons in those over 80 years of age. Immunosuppression is 
another risk factor, whether resulting from cancer or immunosuppressive treatments. Recent epidemiological 
studies show that the incidence of shingles is increasing, due in part to the aging of the population of many 
industrialized countries along with the increased use of immunosuppressive agents and an increase of 
immunocompromised individuals due to cancer therapy. 
 
The pain associated with shingles is typically reported to be a deep aching or burning along with altered sensitivity 
to touch, exaggerated response to stimuli, or electric shock-like pains. Most patients will experience some form of 
pain for a few weeks. A majority of patients will experience further pain that lasts from anywhere from one to three 
months. For approximately 15-20% of patients the pain is persistent for more than three months, at which point it is 
referred to as post-herpetic neuralgia (PHN). 
 

 
 
…Post-Herpetic Neuralgia… 
 
PHN is one of a number of types of neuropathic pain (NP), which is a chronic pain caused by tissue damage or 
disease that affects the somatosensory system, which is the part of the sensory system associated with the 
conscious perception of touch, pressure, pain, temperature, position, movement, and vibration. The pain associated 
with PHN can be severe and debilitating and in many patients it has a negative impact on the quality of life by 
affecting mood, sleep, and overall well-being (Magrinelli et al., 2013; Johnson et al., 2010). This is depicted in the 
following figure, which shows the percentage of PHN patients who reported how pain moderately or severely 
affected the different aspects of their lives. 
 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/7658062
http://www.ncbi.nlm.nih.gov/pubmed/23999562
http://www.ncbi.nlm.nih.gov/pubmed/23592730
http://www.ncbi.nlm.nih.gov/pmc/articles/PMC2905321/
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In some patients, pain and temperature detection systems are hypersensitive to light mechanical stimulation 
(allodynia). Other patients may have severe and spontaneous pain with no allodynia. Since pain is unique to each 
individual, the words that describe PHN vary considerably and include pricking, tingling, burning, stabbing, or 
aching. While the exact mechanism is unclear, the pain appears to result from injury of the peripheral nerves 
brought about by the virus and the associated inflammatory response.  
 
The incidence and the duration of PHN following shingles are directly correlated with the patient’s age, with each 
one-year increment in age associated with nine and 12 percent increases in the prevalence of PHN at 30 and 60 
days post infection, respectively (Choo et al., 1997). The following chart shows the increase in length of time that 
pain is present in older shingles patients. 
 
 

 
 
The type of pain along with the variability of its duration makes PHN a very difficult condition to properly treat, and 
suggests that multiple pathophysiological mechanisms are likely to be involved in its manifestation. Numerous 
medications have been evaluated in clinical trials to treat PHN, including gabapentin (Neurontin®, Gralise®), 
pregabalin (Lyrica®), topical lidocaine, topical capsaicin, and gabapentin enacarbil (Horizant®), each of which has 
received FDA approval for the PHN indication. In addition, the American Academy of Neurology also recommends 
tricyclic antidepressants and opioids as first-line treatments for PHN.  
 
Pain associated with PHN is often refractory to treatment and many patients require more than one agent to 
achieve significant pain relief. Also, approximately 40-50% of patients with PHN do not respond to any treatment, 
with other patients experiencing limited efficacy. Thus, given the difficulty in treating PHN, the ability to prevent or 
limit the onset of PHN would offer a unique treatment option for shingles patients. 
 
…Current Treatment Options for VZV… 
 
There are currently three antiviral therapies approved by the FDA for the treatment of shingles: famciclovir, 
acyclovir, and valacyclovir.  
 
Famciclovir (Famvir®): Famciclovir, a prodrug of penciclovir, is a guanosine analog that has 
antiviral activity against HSV-1, HSV-2, and VZV due to its high affinity for viral thymidine 
kinase, which converts famciclovir to famciclovir monophosphate. Additional cellular enzymes 
convert famciclovir monophosphate to famciclovir triphosphate, which in turn inhibits replication 
of viral DNA by: 1) inhibiting viral DNA polymerase; 2) incorporation into and termination of the 
elongating DNA strand; and 3) inactivation of the viral DNA polymerase. Clinical trials of 
famciclovir showed it reduced the duration of viral shedding, limited the duration of new lesion 
formation, and accelerated healing (Tyring et al., 1995). In addition, a subgroup analysis showed 
that in patients >50 years of age who had persistent pain after skin healing, the duration of PHN 
in famciclovir treated patients was 63 days compared to 163 days in the placebo group. For the 
treatment of shingles, famciclovir is dosed at 800 mg three times a day for seven days. 

 

http://www.ncbi.nlm.nih.gov/pubmed/9183233
http://www.ncbi.nlm.nih.gov/pubmed/7778840
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Acyclovir (Zovirax®): Acyclovir is a synthetic purine nucleoside analog that 
has a similar mechanism of action as famciclovir, in that it inhibits viral DNA 
replication through interactions with viral DNA polymerase. Clinical trials of 
acyclovir showed that in shingles patients the drug shortened the time to lesion 
scabbing, healing and pain; reduced the formation of new lesions; and reduced 
the prevalence of localized, shingles-associated neurologic symptoms (Huff et 
al., 1988). For the treatment of shingles, acyclovir is dosed at 800 mg five times 
a day for seven to 10 days. 

 

 
Valacyclovir (Valtrex®): Valacyclovir is the L-valyl ester of acyclovir 
that is rapidly converted to acyclovir and L-valine by first-pass 
intestinal and/or hepatic metabolism. Administration of valacyclovir 
results in serum levels of acyclovir three to five times higher than with 
oral acyclovir dosing. A clinical trial showed that patients dosed with 
acyclovir or valacyclovir resulted in equivalent rates of cutaneous 
healing (Beutner et al., 1995). In addition, valacyclovir significantly 
shortened the median time to the resolution of shingles-associated 
pain in comparison to acyclovir (38 days vs. 51 days, P = 0.001). For 
the treatment of shingles, valacyclovir is dosed at 1000 mg three times 
a day for seven days. 

 

 
Each of the antiviral therapies is available as a generic. Based upon data collected by ContraVir, there were 
approximately 17 million prescriptions for famciclovir, acyclovir, and valacyclovir in 2009, with approximately 15-
30% of those written for the treatment of shingles. Glaxo sold roughly $1.75 billion in Valtrex® sales at its peak in 
2009. The majority of Valtrex® sales in 2009 where in HSV, but the aforementioned estimate of 15-30% in shingles 
equates to sales in the $260 to $520 million range. 
 
…Drawbacks to Currently Approved Antivirals… 
 
Clinical trials of the aforementioned antiviral therapies have shown them to be successful in lessening the 
dermatological symptoms of shingles patients when treatment begins within 72 hours of the first appearance of a 
shingles-related rash or lesion. However, there are a number of drawbacks with the currently available antivirals, 
such as: 
 
 None are approved for the reduction of shingles-associated pain or prevention of PHN. While past clinical trials 

have shown that antiviral therapy reduces the duration of pain, none of the antivirals is approved for the 
reduction of shingles associated pain or the prevention of PHN. 

 
 Inconvenient dosing. Each of the approved shingles medications must be taken multiple times per day: 

Famciclovir – three times per day; Acyclovir – five times per day; Valacyclovir – three times per day. There are 
multiple studies that have examined the relationship between dosing frequency and patient compliance, as 
medication non-adherence can lead to suboptimal health outcomes. Claxton et al. showed a statistically 
significant difference in compliance between once-daily (QD) and three-times-daily (TID) medications (79% vs. 
65%, P = 0.008). 

 
 Current antiviral dosages must be adjusted for patients with renal insufficiency. Although the currently available 

antiviral medications are generally safe and well tolerated, dosing must be adjusted for patients who have renal 
insufficiency to avoid potential adverse events. 

 
 
…Shingles Vaccines… 
 
Zostavax® is a vaccine developed by Merck (NYSE: MRK) for the prevention of shingles. It contains a minimum of 
19,400 plaque-forming units of live/attenuated VZV (Oka/Merck strain) that is administered subcutaneously in the 
upper arm. The vaccine is approved for those age 50 and greater, however the Centers for Disease Control (CDC) 
only recommends the vaccine for all those 60 years of age and older, with no specific recommendation for those 
age 50-59. This is due to the fact that there is no long-term data on the effectiveness of the vaccine beyond four 
years. 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/3044099
http://www.ncbi.nlm.nih.gov/pubmed/3044099
http://aac.asm.org/content/39/7/1546
http://www.med-in-touch.com/images/Claxton_-_Clinical_Trials_w_electronic_monitoring.pdf
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Two different clinical trials (ZEST and SPS) examined the efficacy of Zostavax®. The ZEST trial enrolled 22,439 
subjects between the ages of 50-59 to receive a single dose of Zostavax® (n = 11,211) or placebo (n = 11,228). 
The subjects were followed for an average of 1.2 years. The results of the ZEST trial showed that compared to 
placebo, Zostavax® significantly reduced the risk of developing shingles by 69.8%. 
 
The SPS trial enrolled 38,546 individuals age 60 years and older to receive a single dose of Zostavax® (n = 19,270) 
or placebo (n = 19,276) (Oxman et al., 2005). The subjects were followed for an average of 3.1 years. The following 
table gives the results of the SPS trial both overall as well as stratified by age. Zostavax® significantly reduced the 
risk of developing shingles, with vaccine efficacy highest in those subjects 60-69 years of age. 
 

 
 
While shown to significantly reduce the incidence of shingles, the fact remains that the vaccine is only 50% effective 
in patients 60 years of age and older. A 2013 study showed very low uptake for the vaccine initially after it was 
approved (2007-2009), with only 3.9% of 766,330 randomly selected individuals 65 years of age and older from a 
Medicare database having received the vaccine (Langan et al., 2013). However, uptake has likely increased 
somewhat in recent years as judged by increasing sales of Zostavax®, with Merck reporting $758 million in 2013 
compared to $332 million in 2011. 
 
While Zostavax® is the only currently approved shingles vaccine, additional shingles vaccines are under 
development. GlaxoSmithKline (NYSE: GSK) recently announced that a Phase 3 study of an investigational 
shingles vaccine reached its primary endpoint. The topline results showed that the vaccine (HZ/su) reduced the risk 
of shingles by 97.2% compared to placebo in adults aged 50 years and older. The ongoing Phase 3 trial was 
initiated in 2010 and involves more than 16,000 people in 18 countries. The full data set will be presented at a 
scientific conference and submitted for publication in a peer-reviewed journal in the coming months.    

 
FV-100 
 
FV-100 is an orally available, small-molecule nucleoside analog of CF-1743 that is under development by ContraVir 
for the treatment of shingles and the prevention of PHN. Both compounds belong to a group of molecules known as 
bicyclic nucleoside analogues (BCNAs), and are differentiated from the acyclic purine nucleoside acyclovir and the 
related compound famciclovir based on their specificity, as acyclovir and famciclovir are significantly more active 
against HSV than VZV, thus the reason for the higher clinical dosing of acyclovir/famciclovir/valacyclovir for treating 
shingles. 
 

 
 

http://www.ncbi.nlm.nih.gov/pubmed/15930418
http://journals.plos.org/plosmedicine/article?id=10.1371/journal.pmed.1001420
http://www.gsk.com/en-gb/media/press-releases/2014/pivotal-phase-iii-study-of-gsk-shingles-candidate-vaccine-meets-its-primary-endpoint/
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Initial research into BCNAs resulted in compound CF-1743 emerging as the prototype BCNA compound, with early 
in vitro testing showing inhibitor activity against VZV at or below 1 nM, thus being approximately 1,000 times more 
potent than acyclovir (McGuigan et al., 2000). As with acyclovir/famciclovir, CF-1743 has an absolute requirement 
for VZV thymidine kinase mediated phosphorylation for antiviral activity; however, unlike acyclovir/famciclovir CF-
1743 has virtually no reactivity to HSV thymidine kinase (Sienaert et al., 2002). One limitation to CF-1743 was a 
lack of water solubility, which limits oral bioavailability, thus a number of pro-drug formulations were tested to 
enhance the pharmacokinetic profile of the drug. Just as valcyclovir is the valyl ester form of acyclovir, the valyl 
ester form of CF-1743 (designated as FV100) was selected for further development based on high solubility, 
stability, and a favorable pharmacokinetic profile (McGuigan et al., 2007).  
 
…Phase 1 Clinical Studies of FV100… 
 
FV100 was initially evaluated by Inhibitex, Inc. (acquired by Bristol-Myers Squibb in 2012) in three separate Phase 
1 clinical trials from 2008 to 2009. 
 
 Phase 1 Study #1: A single-ascending dose clinical trial of FV-100 was completed in August 2008. This was a 

blinded, placebo controlled trial that evaluated the safety and pharmacokinetics of four doses of FV-100 in six 
cohorts of healthy volunteers (100, 200, 400, and 800 mg, as well as a two 400 mg food effect groups). Each 
cohort consisted of six subjects that received FV-100 and two that received placebo. There were no serious 
adverse events observed and the compound was generally well tolerated.  

 
 Phase 1 Study #2: In January 2009, a blinded, placebo-controlled trial was completed to evaluate single and 

multiple doses of FV-100 in healthy subjects 65 years of age and older. One dose cohort consisted of 12 
healthy subjects, ten of whom received a single dose of 400 mg of FV-100 and two of whom received placebo, 
and the second cohort also consisted of 12 healthy subjects, ten of whom received 400 mg of FV-100 
administered twice daily for seven consecutive days and two of whom received placebo. The results of this trial 
demonstrated no significant safety differences between these subjects and those from the multiple ascending 
dose trial. 

 

 Phase 1 Study #3:  In February 2009, a blinded, placebo-controlled multiple-ascending-dose study was 

conducted to evaluate the safety and pharmacokinetics of five oral doses of FV-100 (100, 200, 400 and 800 mg 
administered once daily and 400 mg administered twice daily, each for seven days) in healthy subjects aged 18 
to 55. Each dose cohort consisted of six subjects that received FV-100 and two that received placebo. The 
results of the trial demonstrated that there were no serious adverse events and FV-100 appeared to be 
generally well tolerated at all dose levels.  

 
Importantly, as the following graph shows, pharmacokinetic data from the aforementioned studies demonstrated 
that all doses studied maintained mean plasma levels of CF-1743, the active form of FV-100, above the EC 50 for 
at least 24 hours, supporting the evaluation of once-daily dosing of FV-100 in future clinical trials. The EC 50, or 
effective concentration, is shown by the dashed green line in the following chart and represents the concentration of 
CF-1743 that produces a half maximal response against VZV in vitro.   
 

 

http://www.ncbi.nlm.nih.gov/pubmed/11150169
http://www.ncbi.nlm.nih.gov/pubmed/11809847
http://www.ncbi.nlm.nih.gov/pubmed/17956908
http://1zpkyu38mbmzo6c6947efbfe.wpengine.netdna-cdn.com/wp-content/uploads/2013/11/Inhibitex-FV-100-ICAR-2009-ELD-Poster.pdf
http://contravir.com/wp-content/uploads/2013/11/Inhibitex-FV-100-ICAR-2009-MAD-Poster.pdf
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…Phase 2 Clinical Trial of FV-100… 
 
Inhibitex initiated a Phase 2 clinical trial of FV-100 in May 2009 that was completed in December 2010. The trial 
was a well-controlled, double-blind clinical trial evaluating FV-100 against an active control of valacyclovir.  
Approximately 350 patients, aged 50 years and older, who had shingles-associated pain and presented to the clinic 
within 72 hours of the appearance of their first shingles lesion, were randomized to one of three treatment arms:  
200 mg FV-100 administered once daily (QD) for seven days, 400 mg FV-100 administered QD for seven days, or 
1,000 mg valacyclovir administered three times per day (TID) for seven days.  
 
The primary endpoint of the study was a reduction in herpes zoster associated pain and severity as measured by 
the Zoster burden of illness (Zoster BOI) scale after 30 days of treatment. The trial was 80% powered to detect an 
approximate 20-25% difference between the FV-100 and Valtrex® cohorts. Secondary endpoints included the BOI 
after 90 days, incidence of PHN, mean time to lesion crusting and healing, and use of concomitant pain 
medications. 
 
The following table shows the treatment outcomes with respect to the shingles-associated pain endpoints. 
 

 
 
For FV-100 200 mg QD: The data show a 3% reduction on the BOI-30 primary endpoint and a 4% reduction on the 
BOI-90 endpoint vs. valacyclovir 1000 mg TID. Patients on FV-100 200 mg also had a 12% reduced incidence of 
PHN (17.8% vs. 20.2%) vs. valacyclovir. 
 
For FV-100 400 mg QD: The data show a 7% reduction on the BOI-30 primary endpoint and a 14% reduction on the 
BOI-90 endpoint vs. valacyclovir 1000 mg TID. Patients on FV-100 400 mg also had a 37% reduced incidence of 
PHN (12.4% vs. 20.2%) vs. valacyclovir. 
 
The trial missed the primary endpoint of a 20-25% difference between the FV-100 cohorts vs. Valtrex on the BOI-30 
scale. However, there were a number of positives to take away from the trial, including the following: 

 
 There was continued separation from the FV-100 cohorts and valacyclovir between BOI-30 and BOI-90: 
 

o FV-100 200 mg QD went from 3% improvement at BOI-30 to 4% improvement at BOI-90 
o FV-100 400 mg QD went from 7% improvement at BOI-30 to 14% improvement at BOI-90 

 
This shows the drug is working over time. Additionally, the average “worst pain” at day 90 was lower for the FV-
100 cohorts vs. valacyclovir. The BOI composite endpoint is a measure of both severity and duration. We 
believe severity clearly trended in FV-100’s favor.  
 

 There is clear dose response, which is a key metric to examine during a Phase 2 proof-of-concept program. 
The FV-100 400 mg arm showed reduced BOI-30 and BOI-90 scores vs. the FV-100 200 mg arm. This 
presents the opportunity to test even higher doses in the future.  
 

 The reduced incidence of PHN is the most clinically meaningful endpoint. PHN is the paramount concern for 
physicians and patients treating a shingles outbreak. Onset of PHN also entails the use of additional pain 
medications, including opioids, added cost, and potential complications. While the study was not powered to 
show a statistically significant difference, a 37% relative reduction in the risk of PHN for patients taking 400 mg 
FV-100 is likely a clinically meaningful result. 
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 Roughly 20% more patients on valacyclovir used opioids (52% vs. 42%) than on FV-100. This is important to 
note because the BOI-30 and BOI-90 data accounts for pain severity and duration regardless of the use of 
concomitant pain medications. For FV-100 400 mg the BOI-90 showed a 14% reduction vs. valacyclovir despite 
the fact that 20% more on valacyclovir were also on opioids. 

  
 FV-100 offers secondary benefits vs. valacyclovir: 
 

o FV-100 was once daily (QD) dosing vs. valacyclovir three-times daily (TID) dosing. In addition, the FV-
100 400 mg pill is a lot smaller and easier to swallow than the valacyclovir 1000 mg pill. 
 

o Enrollment characteristics showed that 10% of the patients randomized to the study had baseline 
creatinine serum levels less than 50 mL/min. The Valtrex® label requires that these patients with 
potential renal insufficiency receive a lower dose for safety reasons. FV-100 is primarily metabolized by 
the liver, and thus the FDA is unlikely to require creatinine testing prior to dosing. This could save the 
physician time and the patient money in the long run. 

 
Safety and tolerability of FV-100 looked similar to valacyclovir. The chart below shows the adverse events (AEs) 
and serious adverse events (SAEs) as well as discontinuations. 
 

 
 
Adverse events in any cohort that exceeded 10% were headache and nausea. Serious adverse events were low 
and generally not related to drug treatment. Given the similar safety and tolerability profile of FV-100 vs. 
valacyclovir, we do not believe there is any limitation that would prohibit use if approved. Given the clear dose 
response seen in the Phase 2 data, testing a higher dose for the Phase 3 trial may be warranted. 
 
…FV-100 Clinical Plan… 
 
Based upon the Phase 2 results, the company is planning on specifically focusing on the prevention of PHN to 
differentiate FV-100 from currently available antivirals, as none of them are approved for that indication. The 
company will be initiating “Clinical Study 007” in the second quarter of 2015. During the second half of 2014, the 
company was granted a Type B meeting with the FDA to discuss the proposed design of the trial. The meeting took 
place early in the first quarter of 2015, with the most important outcome from the meeting being that Study 007 will 
be regarded as a Phase 3 trial suitable for supporting an NDA filing.  
 
The 007 trial will be a global, multi-center, randomized, double-blind, parallel group, comparative study of FV-100 
and valacyclovir at up to 200 centers. The total patient population will be approximately 825 evenly split between 
three groups: 400 mg FV-100 dosed once a day for seven days, 400 mg FV-100 dosed twice a day for seven days, 
or 1000 mg valacyclovir dosed three times a day. The patients will be followed for 120 days after treatment.  
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The primary endpoint will be the difference in incidence of PHN between FV-100 and valacyclovir treated patients. 
Each day, patients will phone into an interactive voice response system (IVRS) to answer three questions on the 
zoster brief pain inventory (ZBPI), a questionnaire that measures the impact of the pain and discomfort caused by 
shingles or PHN on the ability to carry out seven general activities: work, sleep, walking, life enjoyment, mood, 
relations with others, and general activity (Coplan et al., 2004).  
 
The study subjects will be asked daily:  
 
1) Have you had any pain caused by your shingles in the last 24 hours? If they answer “no” they will not be 

required to answer the next two questions.  
 

2) On a scale of 0 to 10, where 0 represents ‘no pain’ and 10 represents ‘pain as bad as you can imagine’, what 
best describes your pain at its worst in the last 24 hours? 

 
3) On a scale of 0 to 10, where 0 represents ‘no pain’ and 10 represents ‘pain as bad as you can imagine’, what 

number best describes your pain on the average in the last 24 hours? 
 
The primary efficacy endpoint is the proportion of subjects with PHN at Day 120, and will be determined by Item 3 of 
the ZBPI, Worst Pain in the Last 24 Hours. PHN will be defined as the average of the ZBPI Worst Pain in the Past 
24 Hours scores collected between Days 114 and 120 that is ≥ 3.   
 
A key secondary endpoint will be time to loss of acute pain, defined as the first occurrence where ZBPI Item 3 
(Worst Pain in the Last 24 Hours) as collected daily from the IVRS is equal to 0 and remains at 0 until all the lesions 
are healed. Additional secondary endpoints include: time to resolution of clinically significant pain (defined as start 
of the first seven day period where the average of ZBPI Item 3 is < 3; time to resolution of pain using ZBPI Item 3; 
time to resolution of pain after complete lesion healing; time to cessation of new lesion formation; time to complete 
lesion healing; and changes in pain intensity.  
 
For statistical analysis, it is assumed that no more than 11% of twice-daily FV-100 treated patients and no fewer 
than 20% of valacyclovir treated patients will experience PHN at Day 120. With 825 total subjects (275 in each 
group), the trial will be 80% powered to detect the aforementioned difference in incidence of PHN vs. the control, 
assuming a two-sided 5% significance level. 
 
Antiviral Market Analysis 
 
There are an estimated one million cases of shingles in the U.S. each year (source: NIAID), with approximately 50% 
of all cases occurring in individuals over the age the age of 60 and approximately 80% occurring in individuals over 
the age of 50. The aging population of many Westernized nations means the incidence is expected to continue to 
increase.    
 
As mentioned previously, none of the antiviral therapies approved for the treatment of shingles are approved for the 
prevention of PHN. All three antivirals (valacyclovir, acyclovir, famciclovir) are available as generics, with 
valacyclovir the market leader. In 2012, there were approximately 20 million prescriptions written for valacyclovir 
(57%), acyclovir (39%), and famciclovir (4%). We estimate that approximately 15% (3 million) of the prescriptions 
were for shingles patients. According to GoodRx.com, 50 tablets of generic 800 mg acyclovir cost approximately 
$75, 21 tablets of generic 1000 mg valacyclovir cost approximately $225, and 21 tablets of 800 mg famcicovir cost 
approximately $50. We estimate Valtrex® sales for shingles in 2009, the year before the patent expiration, totaled 
roughly $300 million. 
 
Since all currently available shingles medications are available as generics, in order for ContraVir to justify pricing 
FV-100 at a premium the results of the Phase 3 study must clearly show a reduction in the risk of developing PHN. 
We believe a 50% reduction in incidence would be considered clinically meaningful by physicians. The degree of 
risk reduction will dictate potential pricing and peak revenue opportunity. With 50% risk reduction being the 
minimum, we estimate peak sales for FV-100 could range anywhere between $250 and $700 million.  
 
 
 
 
 
 

http://www.ncbi.nlm.nih.gov/pubmed/15336639
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Hepatitis B Virus 
 
The hepatitis B virus (HBV) is a member of the hepadnavirus family that causes both acute and chronic liver 
infections. It is estimated that approximately 350-400 million people worldwide have a chronic, lifelong infection. 
HBV can be classified into 10 genotypes (A to J) based upon an inter-group divergence of more than 8% or more in 
the complete nucleotide sequence (Stuyver et al., 2000; Arauz-Ruiz et al., 2002; Olinger et al., 2008; Tatematsu et 
al., 2009). Recent evidence suggests clinical outcome and response to antiviral therapy may be impacted by HBV 
genotype.  
 
Acute infection with the hepatitis B virus typically results in a loss of appetite, nausea, vomiting, body aches, mild 
fever, and jaundice. More than 90% of people infected with the hepatitis B virus will recover and be completely free 
of the virus within six months. According to the World Health Organization, the likelihood of developing a chronic 
hepatitis B infection is highly dependent upon the age when the infection occurs (WHO fact sheet N°204):  
 
 80-90% of infants infected during the first year of life develop chronic infections; 
 30-50% of children infected before the age of six develop chronic infections; 
 Less than 5% of otherwise healthy adults will develop chronic infection; 
 15-25% of adults who develop chronic infection during childhood will die from hepatitis B associated liver 

cirrhosis or cancer 
 
Transmission of the virus occurs by exposure to infected blood or bodily fluids, with the most typical modes being 
sexual contact, blood transfusion, re-use of contaminated syringes, and transmission from mother to child during 
childbirth.  
 
A vaccine to prevent hepatitis B infection has been available in the U.S. for over 30 years. It is administered as a 
series of three shots and is now believed to offer indefinite protection against infection (Van Damme et al., 2007). 
The vaccine is both safe and effective, with over one billion doses administered worldwide since its introduction, 
with less than 1% of vaccinated children developing chronic infection.  
 
Tests for the presence of the virus involve screening blood for the presence of viral antigens (proteins produced by 
the virus) or for antibodies against the virus produced by the host. The hepatitis B surface antigen (HBsAg) is the 
first detectable antigen to appear in the blood. Shortly thereafter, another viral antigen can be detected in the blood 
stream (HBeAg). The presence of HBeAg is associated with higher rates of viral replication and infectivity.    
 
…Chronic Hepatitis B Infection… 
 
Chronic HBV infection can be divided into five different phases (EASL, 2012), which are not necessarily sequential, 
with each phase necessitating a different treatment protocol: 
 
1) The “immune tolerant” phase: This phase is characterized by HBeAg positivity, high levels of HBV replication 

(indicated by high levels of HBV DNA in the blood), normal or low levels of ALT (a liver enzyme that becomes 
elevated in the bloodstream due to liver injury or disease), mild or no inflammation, and little to no progression 
of fibrosis. This phase is more frequent and prolonged in those infected perinatally or in the first few years of 
life.  
 

2) The “immune reactive HBeAg-positive” phase: This phase is characterized by HBeAg positivity, lower levels of 
HBV replication compared to the “immune tolerant” phase, increased or fluctuating levels of ALT, moderate or 
severe inflammation, and more rapid progression of fibrosis. This phase may occur after several years of the 
“immune tolerant” phase and may last from several weeks to several years. This phase ends with the 
seroconversion to anti-HBe (that is, the HBeAg is no longer detectable due to the presence of antibodies to 
HBe). 

 
3) The “inactive HBV carrier” phase: This phase follows seroconversion to anti-HBe and is characterized by very 

low or undetectable serum HBV DNA levels and normal ALT levels. A minimum follow-up of 1 year while 
checking ALT levels every 3-4 months, with normal ALT levels the whole time, is required before classifying a 
patient in this phase. Due to the immunological control of the infection, the “inactive HBV carrier” state carries a 
favorable long-term outlook with very low risks of cirrhosis or liver cancer (Tai et al., 2009). HBsAg loss and 
seroconversion to anti-HBs antibody may occur spontaneously in 1–3% of cases per year, usually after several 
years with persistently undetectable HBV DNA (Martinot-Peignoux et al., 2002). However, progression to 
HBeAg-negative chronic HBV may also occur. 

http://www.ncbi.nlm.nih.gov/pubmed?term=10640543
http://www.ncbi.nlm.nih.gov/pubmed?term=12124470
http://www.ncbi.nlm.nih.gov/pubmed/18976569
http://www.ncbi.nlm.nih.gov/pubmed/19640977
http://www.ncbi.nlm.nih.gov/pubmed/19640977
http://www.who.int/mediacentre/factsheets/fs204/en/
http://www.ncbi.nlm.nih.gov/pubmed/17298912
http://www.journal-of-hepatology.eu/article/S0168-8278%2812%2900167-5/fulltext
http://www.ncbi.nlm.nih.gov/pubmed/19378345?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/11943427?dopt=Abstract
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4) “HBeAg-negative chronic HBV” phase: This phase follows seroconversion from HBeAg positive to anti-HBe and 

represents a later immune reactive phase in the natural history of chronic HBV infection. It is characterized by 
periodic reactivation with a pattern of fluctuating levels of HBV DNA and ALT and active hepatitis (Hadziyannis 
et al., 2006). Patients who are HBeAg negative harbor HBV virions who no longer express HBeAg, thus making 
it difficult to distinguish them from true inactive HBV carriers. However, this distinction is important as inactive 
HBV carriers have a favorable prognosis, whole HBeAg-negative chronic HBV patients have active disease with 
a high risk of progression to cirrhosis or liver cancer.  

 
5) “HBsAg-negative” phase: This phase is characterized by no detectable levels of HBsAg in the blood and the 

presence of anti-HBc antibodies with or without the presence of anti-HBs antibodies. HBsAg loss before the 
onset of cirrhosis is associated with a favorable outcome and a decreased risk of developing cirrhosis and/or 
liver cancer. If cirrhosis develops before the loss of HBsAg, then the patient remains at an increased risk of liver 
cancer. 

 
…Treatment of Chronic HBV Infection… 
 
The goal of treating chronic HBV infection is to prevent progression of the disease to cirrhosis, end-stage liver 
disease, liver cancer (hepatocellular carcinoma or HCC), and death. This can usually be achieved by suppressing 
HBV replication is a sustained manner. However, chronic HBV infection can never be completely eradicated due to 
the presence of HBV DNA in the nucleus of hepatocytes (Bréchot et al., 1981) as well integration of the HBV 
genome into the host genome (Bréchot, 2004). 
 
Two different types of drugs are utilized in the treatment of chronic HBV infection: conventional or pegylated 
interferon alpha (INF or PEG-INF) and nucleoside/nucleotide analogs (NAs). Treatment is typically the same 
regardless of HBeAg status and is dependent upon: serum HBV DNA levels, serum ALT levels, and severity of liver 
disease.  
 
NAs available for the treatment of chronic HBV infection include:  
 

 Nucleoside analogs: lamivudine, telbivudine, emtricitabine, entecavir  
 Nucleotide analogs: adefovir and tenofovir 

 
NAs are quite effective at inhibiting HBV replication; however, these treatments are not curative and require life-long 
dosing with a high risk of developing drug resistance and toxicity (Scaglione et al., 2012).  
 
…Tenofovir… 
 
Tenofovir is an NA inhibitor of reverse transcriptase, an enzyme involved in a number of diverse roles during 
different stages of HBV replication (Jones et al., 2013). Tenofovir was originally synthesized in the mid 1980’s and 
was initially shown to have anti-HIV activity. However, due to its very limited bioavailability the compound did not 
have the potential for widespread use. Tenofovir disoproxil fumarate (TDF) is a prodrug of tenofovir that was 
developed to allow for oral administration of the drug. TDF was approved by the FDA for the treatment of HIV in 
2001 and for the treatment of chronic HBV infection in 2008. The drug is marketed under the name Viread® by 
Gilead Sciences.   
 

 
 
Gilead has developed tenofovir alafenamide fumarate (TAF) as a follow-on compound to TDF. TAF is reported to 
have greater antiviral activity than TDF along with better penetration into lymphoid tissues (Eisenberg et al., 2001). 
In addition, TAF exhibits similar efficacy to TDF but at much lower concentrations, as shown in a Phase 1 study 
where a TAF dose 10 times less than TDF offered superior antiviral activity (Ruane et al., 2013). Lastly, the higher 
intracellular concentration of tenofovir following metabolism of TAF supports the notion that kidney toxicity will be 
reduced compared to treatment with TDF. Gilead is currently testing TAF in two clinical trials for chronic HBV.  
 
 

http://www.ncbi.nlm.nih.gov/pubmed/16673291?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/16673291?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/6267609?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/15508104?dopt=Abstract
http://www.ncbi.nlm.nih.gov/pubmed/22537444
http://www.nature.com/emi/journal/v2/n9/full/emi201356a.html
http://www.ncbi.nlm.nih.gov/pubmed/11562963
http://www.ncbi.nlm.nih.gov/pubmed/23807155
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…CMX157… 
 
CMX157 is a prodrug of tenofovir that utilizes a proprietary lipid technology developed by Chimerix, Inc. The 
proprietary technology is utilized to covalently modify a drug molecule with a lipid side-chain that mimics a naturally 
occurring phospholipid component of cell membranes. The lipid-conjugated molecule can then utilize natural uptake 
pathways to achieve oral bioavailability, enhance uptake into cells, avoid many toxicities, and yield higher 
intracellular concentrations of drug. 
 

 
 
Chimerix tested CMX157 in a Phase 1 trial in 2010. It was a randomized, double blind, placebo controlled, single 
dose escalation study conducted in healthy volunteers. The purpose of the study was to evaluate the safety, 
tolerability, and pharmacokinetics of CMX157. Along with CMX157, subjects were also dosed with Viread® to 
permit comparison of active tenofovir inside patient cells. 
 
Data from the Phase 1 study showed that CMX157 was both safe and well tolerated. The data generated from the 
study support the notion that CMX157 may have a better safety profile than Viread® as the novel structure of 
CMX157 resulted in a high intracellular concentration of the active antiviral agent tenofovir diphosphate and 
decreased levels of circulating tenofovir, which means there is decreased potential for renal side effects associated 
with Viread®.  
 
ContraVir has licensed CMX157 from Chimerix in exchange for an upfront payment of 120,000 shares of ContraVir 
preferred stock, valued at $1.2 million (time of the deal). ContraVir intends to develop CMX157 for the treatment of 
chronic HBV infection and HIV. The company is planning to meet with the FDA to discuss an appropriate clinical 
plan for CMX157 and to initiate a Phase 2 clinical trial testing the compound in HBV patients in the next 12-18 
months. A recently issued composition of matter patent for CMX157 provides intellectual property protection to at 
least 2031.   

 
Valuation methodology 
 
We initiated coverage of ContraVir in March 2015 with a ‘Buy’ rating and a $6.00 price target. The vast majority of 
this price target is derived from the net present value of FV-100. We estimate that the FV-100 Phase 3 trial will 
conclude in 2016 with successful results leading to an NDA filing in 2017, and approval by the FDA in 2018. We 
performed a weighted average discounted cash flow analysis that takes into account the likelihood of different 
outcomes for the trial and the pricing/peak market share for each outcome:  
 

 Best = 25% probability, 32% peak market share, $350 / Rx  

 Base = 50% probability, 25% peak market share, $290 / Rx  

 Lowest = 15% probability, 19% peak market share, $210 / Rx  

 Failure = 10% probability, not approved  
 
For CMX157, we estimate that a Phase 2 trial gets underway in 2015, a Phase 3 trial in 2017, with an NDA filing 
and approval in 2019 and 2020. For modeling, we estimate that CMX157 will be as efficacious as TAF, thus we 
forecast that the drug would cost $12,000 per year in 2015 (the approximate current cost of Viread®), with 
inflationary increases for the ensuing years. We model peak market share of 20%, which we believe would occur in 
2023 and would generate approximately $200 million in revenue.  
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     PROJECTED FINANCIALS 
 

 
ContraVir Pharmaceuticals, Inc. 
Income Statement 
 

ContraVir Pharmaceuticals, Inc. FY'14A Q1A Q2A Q3A Q4E FY'15E FY'16E FY'17E 

FV-100 $0 $0 $0 $0 $0 $0 $0 $0 
YOY Growth - - - - - - - - 

CMX-157 $0 $0 $0 $0 $0 $0 $0 $0 
YOY Growth - - - - - - - - 

Collaborations / Licensing $0 $0 $0 $0 $0 $0 $0 $0 
YOY Growth - - - - - - - - 

Total Revenues $0  $0  $0  $0  $0  $0  $0  $0  
YOY Growth - - - - - - - - 

CoGS $0 $0 $0 $0 $0 $0 $0 $0 

Gross Margin - - - - - - - - 

General & Administrative $1.4 $0.7 $1.3 $2.6 $2.7 $7.3 $9.0 $12.0 

Rsearch & Development $0.3 $0.4 $1.8 $1.8 $1.9 $5.9 $8.0 $10.0 

Other expenses $0 $0 $0 $0 $0 $0 $0 $0 

Operating Income ($1.7) ($1.1) ($3.1) ($4.4) ($4.6) ($13.2) ($17.0) ($22.0) 

Operating Margin - - - - - - - - 

Changes in Derivative Liability ($3.6) ($0.4) $0.0  $0.0  ($0.1) ($0.5) ($2.0) ($2.0) 

Interest Income (Expense) ($0.0) $0.0  $0.0  $0.0  $0.0  $0.0  $0.0  $0.0  

Pre-Tax Income ($5.3) ($1.5) ($3.1) ($4.4) ($4.7) ($13.7) ($19.0) ($24.0) 

Prefferred Stock Conversion Feature $0.0  $0.0  ($4.8) ($3.0) $0.0  ($7.8)     

Taxes & Other $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 $0.0 

Tax Rate 0% 0% 0% 0% 0% 0% 0% 0% 

Net Income ($5.3) ($1.5) ($7.9) ($7.4) ($4.7) ($21.5) ($19.0) ($24.0) 
    

    
      

Reported EPS ($0.41) ($0.07) ($0.36) ($0.33) ($0.17) ($0.93) ($0.63) ($0.60) 

YOY Growth -       -   - - 

Wte Ave Shares Outstanding 12.8 20.2 22.3 22.3 28.0 23.2 30.0 40.0 
Source: Zacks Investment Research, Inc.                                                                  Jason Napodano, CFA 
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