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Marinus Pharmaceuticals (MRNS - $8.08) 

Initiation of Coverage – Ganaxolone Quietly Gaining Steam in 

Significant Unmet Medical Needs 

We are initiating coverage of Marinus Pharmaceuticals (MRNS) with a Buy rating and 

an $18 price target. MRNS’s lead product candidate is ganaxolone, a positive allosteric 

modulator of GABA that has the potential to be dosed in three different forms (IV, 

capsule, and liquid) to treat neuropsychiatric disorders and patients with drug-resistant 

seizures. We believe that Sage Therapeutics’ (SAGE) recent positive Phase 3 data in 

severe and moderate post-partem depression (PPD), as well as their positive Phase 2 in 

major depressive disorder (MDD), support our view because the molecules tested by 

both companies use a very similar mechanism of action (MOA). We also view that 

MRNS’s decision to use the same study design as SAGE for their Phase 2 trial of IV 

ganaxolone in severe PPD (first-cohort read-out 1Q18), helps de-risk the program. As 

MRNS is developing ganaxolone for IV, capsule, and liquid dosage; we see them as 

differentiated in their potential ability to treat both acute and chronic diseases. MRNS 

is also focused on genetic orphan disorders and have prioritized their CDKL5 disorder 

program following its positive Phase 2 study, which showed impressive safety/efficacy 

and durability profiles. Finally, MRNS is attacking refractory status epilepticus (RSE); 

early pre-clinical data seem promising. With near-term relatively de-risked catalysts 

fulfilling significant unmet medical needs, we view MRNS as undervalued and value it 

with a Buy rating and an $18 price target.       

• SAGE’s positive PPD and MDD data help de-risk MRNS’s profile. On 

11/9/17, SAGE’s announcement of their two statistically significant Phase 3 

trials in severe PPD (p=0.0242, p=0.0011 for 90ug/kg/hour and 60ug/kg/hour, 

respectively) should have clear read-throughs to ganaxolone’s upcoming PDD 

data in 1Q18 (dose-ranging signal results rather than p:0.05) as both company’s 

molecules use the same MOA and study design. 

• Dosing form flexibility enables continuity of care. With a large safety/ 

efficacy data base (dosed >1,500 children & adults), we see MRNS’s IV, 

capsule, and liquid formulations as potentially growing already attractive 

market opportunities.     

• Ganaxolone, a pipeline within a drug. Ganaxolone’s MOA enables their 

PPD, CDKL5, and SE indications to be independent targets, which helps de-

risk the story, in our opinion.   

• Initiate with a Buy rating, $18 PT. Our price target is based on ganaxolone 

for CDKL5 at $1.25/share; IV ganaxolone at $6.50/share; oral ganaxolone at 

$7.50/share; cash (end’18) and tech value at $2.75/share.    
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(Dec)  1Q 2Q 3Q 4Q FY P/E  

FY19E  (0.36) (0.36) (0.34) (0.34) (1.40) NA  

FY18E  (0.16) (0.17) (0.31) (0.35) (1.01) NA  

FY17E  (0.23)A (0.18)A (0.13)A (0.18)E (0.70) NA  

FY16A  (0.34) (0.42) (0.29) (0.26) (1.31) NA  
         

Source: Laidlaw & Company estimates  



 

December 14, 2017 

 

Laidlaw & Company 

Est. 1842 

 

Marinus Pharmaceuticals Page 2 of 28 
Francois Brisebois 

 fbrisebois@laidlawltd.com 

 

5 Key Reasons to own Marinus Pharmaceuticals 

1. SAGE’s positive PPD and MDD data, real positives for MRNS. SAGE 

recently announced (11/9/17) their two statistically significant Phase 3 trials 

in severe (Study 202B) and moderate PPD (Study 202C), in which 

brexanolone hit statistically significant mean reduction in HAM-D scores vs. 

placebo.  Additionally, on 12/7/17, SAGE also announced positive top-line 

results from their Phase 2 trial in MDD with SAGE-217.  As brexanolone, 

ganaxolone and SAGE-217 are very similar and use the same MOA, we see 

significant read-through to MRNS ganaxolone data in PPD (first cohort IV 

ganaxolone expected to read-out 1Q18). We are also encouraged by MRNS’s 

strategy to use the same trial design as MRNS in their Phase 2a Magnolia trial 

of IV ganaxolone in women with severe PPD (cohort 1).      

  

2. Dosing form flexibility enables continuity of care. As MRNS’s ganaxolone 

has a large safety database (dosed in >1,500 children and adults), we see 

ganaxolone’s potential to transition patients from IV to oral (capsule or liquid) 

as a real differentiator.  This dose form flexibility with the same molecule 

represents a positive in our opinion as it enables continuity of care and grows 

an already impressive market opportunity. Upon their first cohort initial 

Magnolia results, we expect MRNS to pursue an IV to oral transition strategy.  

We are also anticipating their Phase 2 Amaryllis (oral ganaxolone) trial in 

moderate PPD to be initiated in this quarter (4Q17) with data expected in 

2018.  

 

3. Ganaxolone, a pipeline within a drug. While ganaxolone is the only current 

product at MRNS, its potential indications and MOA enable the company to 

approach depression, targeted genetic orphan disorders and status epilepticus 

without much read-through between each indication.  While PPD represents 

a much larger market, pricing power in orphan indications should enable 

MRNS to see significant top and bottom line growth.  

 

4. Massive safety/efficacy database, a competitive edge. Having now been 

dosed in >1,500 children and adults, we believe ganaxolone is well positioned 

in the competitive landscape as SAGE’s oral product can’t benefit from such 

an important safety database. Additionally, we believe this could ultimately 

lead to MRNS becoming an attractive acquisition target.   

 

5. Ganaxolone to fulfill significant unmet medical needs. With ~10% - 15% 

of women within the first year of birth affected by PPD and no available 

treatments other than psychotherapy and antidepressants, we view PPD as a 

significant market opportunity.  Additionally, albeit smaller markets, CDKL5 

disorder patients have no drugs approved and RSE treatments aren’t very 

effective.  
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Figure 1: Upcoming Potential Catalysts 

 

Source: Company Reports; Laidlaw and Company estimates  

Valuation 

We value MRNS at $18/share based on a sum-of-the-parts valuation.  CDKL5 US 

sales is valued at $1.25/share based on a 3x multiple of 2026 sales of $78.9M, 

discounted back 8 years at a 22.5% discount rate. PPD IV ganaxolone US sales is 

valued at $6.50/share based on a 3x multiple of 2026 sales of $445.1M, 

discounted back 8 years at a 22.5% discount rate.  PPD oral ganaxolone US sales 

is valued at $7.50/share based on a 3x multiple of 2026 sales of $621.7M, 

discounted back 8 years at a 25% discount rate.  We value net cash (end 2018) 

and technology value at $2.75/share.   

 

Figure 2: Sum-of-the-Parts Analysis 

 

Source: Company Reports; Laidlaw and Company estimates 

 

 

 

 

 

Event Expected Timing 

Initiate phase 2 IV ganaxolone in Status Epilepticus 4Q17

Initiate Amaryllis phase 2 oral ganaxolone in moderate PPD 4Q17

Phase 2 Magnolia trial  data readout of IV ganaxolone in severe PPD (1rst cohort) 1Q18

Phase 2 Magnolia trial  data readout of IV ganaxolone in severe PPD (other cohorts) 2018

Initiate pivotal phase 3 trial in CDKL5 disorder 2018

Phase 2 Amaryllis trial data readout of oral ganaxolone in moderate PPD 2018

Sum-of-the-parts valuation

Segment Valuation Per share

(000's) value

CDKL5 US ganaxolone sales $46,685 $1.25

PPD IV ganaxolone US sales $263,346 $6.50

PPD oral US ganaxolone sales $312,891 $7.50

Cash (end '18) & tech value $112,716 $2.75

$735,638 $18.00

2018 fully diluted shares out (000) 40,917
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Company Description 

Marinus Pharmaceuticals is a clinical stage biopharmaceutical company focused 

on developing and commercializing innovative therapeutics to treat epilepsy and 

neuropsychiatric disorders. Their clinical stage product candidate ganaxolone, is 

a positive allosteric modulator of GABA and is being developed in three different 

dose forms: intravenous (IV), capsule, and liquid.  These multiple dose forms are 

intended to maximize the therapeutic range of ganaxolone for adult and pediatric 

patient populations, in both acute and chronic care, as well as inpatient and self-

administered settings.  Ganaxolone seems to exhibit anti-seizure and anti-anxiety 

actions via its effects on synaptic and extrasynaptic GABAA receptors.  It offers 

a new mechanism of action (MOA), an extensive safety database, and convenient 

dosing to potentially improve the lives of patients suffering from drug-resistant 

seizures and neuropsychiatric disorders.  
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Ganaxolone Mechanism of Action 

Ganaxolone is a synthetic analog of a naturally occurring neurosteroid, 

allopregnanolone, which exhibits potent anxiolytic, antidepressant, antiepileptic 

and sedative activity through its GABAA receptor modulating properties. 

However, unlike ganaxolone, allopregnanolone has the potential to convert back 

to its metabolic precursor progesterone, which could lead to hormonal side 

effects. Ganaxolone has been designed with an added methyl group (Figure 3) 

that prevents back conversion to an active steroid.  This could ultimately unlock 

ganaxolone’s potential for chronic use. In preclinical studies, ganaxolone has 

exhibited potency and efficacy comparable to allopregnanolone.  

GABA (gamma-aminobutyric acid) is the chief inhibitory neurotransmitter in the 

brain. One of the subclasses of receptors that respond to GABA is the GABAA 

receptor. When activated, these receptors selectively conduct chloride ions 

through a pore that results in the inhibitory effect of hyperpolarization of the 

neuron. Synaptic GABAA receptors respond quickly to inhibit neurotransmission, 

while extrasynaptic GABAA receptors provide ambient tonic inhibition. 

Ganaxolone and allopregnanolone interact with both synaptic and extrasynaptic 

GABAA receptors and at binding sites distinct from the benzodiazepines. Activity 

with extrasynaptic GABAA receptors may be of particular importance for treating 

patients who developed tolerance to benzodiazepines and barbiturates. 

Ganaxolone binds to the GABAA receptors, which opens the pore to 

allopregnanolone chloride ions to move into the postsynaptic neuron, leading to 

the inhibition of neurotransmission. 

 

Figure 3: Ganaxolone targets both Synaptic and Extrasynaptic GABA A Receptors 

 

 

 

 

 

 

 

 

Source: Company Presentations 
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Postpartum Depression (PPD) 

PPD is a mood disorder that affects ~15% of women within the first year 

following childbirth.  Common symptoms include feelings of extreme sadness, 

hopelessness, suicidal ideation, anxiety, and fatigue.  PPD is thought to be linked 

to the rapid fluctuations in the levels of reproductive hormones and 

allopregnanolone after childbirth.  Allopregnanolone has shown early clinical 

evidence in treating patients with severe PPD. PPD can affect a mother’s ability 

to care for her child and may negatively affect a child’s cognitive development.  

There are no specific treatments for PPD but the most common treatments are 

psychotherapy and antidepressants.   

 

Figure 4: Levels of GABA-Modulatory Neuroactive Steroids during and After Pregnancy – Rapid postpartum decline 

 

Source: Company presentations 

 

 

 

 

 

 

 



 

December 14, 2017 

 

Laidlaw & Company 

Est. 1842 

 

Marinus Pharmaceuticals Page 7 of 28 
Francois Brisebois 

 fbrisebois@laidlawltd.com 

 

 

Importantly, on 11/9/17, Sage Therapeutics (SAGE) announced positive top-line 

results from their two Phase 3 clinical trials of their IV formulation of brexanolone 

in severe (study 202B) and moderate (study 202C) PPD. In fact, at 60 hours, study 

202B showed statistically significant reduction from baseline in HAM-D scores 

of 14-20 points (Study 202B: p=0.0242 for 90ug/kg/h and p=0.0011 for 

60ug/kg/h; Study 202C: p=0.0160 for 90ug/kg/h). As we believe these could 

potentially read-through to MRNS’s data, we have presented SAGE’s clinical 

trials design in the following figure. Additionally, as the moderate patient group 

in Study 202C did not achieve statistical significance at day 30, we believe the 

need for ganaxolone (oral) in this patient population is particularly important. 

SAGE expects to file their NDA in 1H18.   

 

Figure 5: SAGE’s Hummingbird Phase 3 clinical trial design 

 

 

Source: SAGE’s company website 

 

 

 

 

 

 

 

 

Phase 3 Hummingbird IV brexanolone in women with moderate PPD (Study 202C)

Aim Evaluate the safety and effectiveness of brexanolone in women with moderate PPD

Design multicenter, randomized, double-blind, parallel-group, placebo-controlled 

Dosing brexanolone 90ug/kg/hour or placebo 1:1

Endpoints Mean reduction from baseline in HAM-D total score vs placebo at the end of 60-hour infusion

Patients n=104

Safety well tolerated with similar rates of AEs across all treatment groups.1 patient with serious AE but didn't require hospitalization; 

most common AE: headache, dizziness, and somnolence

Results brexanolone group associated with stat.sig mean reduction in HAM-D of 14.2 points from baseline at 60 hours (p=0.00160) vs 

12.0 point mean reduction with placebo. Stat sig first observed at 48 hours and remained through day 7, but not at day 30. 

However effect observed at 60 hours in brexanolone group was maintained through the 30 day follow-up. Improvement in 

clinical global impression improvement scale (CGI-I) at 60 hours was consistent with 1) EP. (p=0.0005)

Phase 3 Hummingbird IV brexanolone in women with severe PPD (Study 202B)

Aim Evaluate the safety and effectiveness of brexanolone in women with severe PPD

Design multicenter, randomized, double-blind, parrallel-group, placebo-controlled

Dosing brexanolone 90ug/kg/hour, brexanolone 60ug/kg/hour, or placebo 1:1:1

Endpoints Mean reduction from baseline in HAM-D total score vs placebo at the end of 60-hour infusion

Patients n=122

Safety well tolerated with similar rates of AEs across all treatment groups.1 patient with serious AE but didn't require hospitalization; 

most common AE: headache, dizziness, and somnolence

Results brexanolone 90ug/kg/hour showed stat sig mean reduction in HAM-D score vs placebo (p=0.0242). Brexanolone 60ug/kg/hour 

mean reduction HAM-D of 19.9 points from baseline vs 14.0 point mean reduction for placebo (p=0.0011). Stat sig differences 

in reduction in HAM-D first observed at 48 hours and the effect at 60 hours was maintained through the 30-day follow-up with 

stat sig for both brexanolone dose groups.  Improvement in Global Impression-Improvement scale (CGI-I) at 60 hours was 
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On 12/7/17, SAGE reported positive topline data from their Phase 2 placebo-

controlled trial in their SAGE-217 (oral) for MDD.  In fact, they were able to meet 

their primary endpoint as they demonstrated statistically significant mean 

reduction from baseline in HAM-D total score at day 15 of 17.6 points vs. 10.7 

with placebo (p<0.0001). While the rationale for ganaxolone in PDD is slightly 

different, we are very encouraged by these results as they reinforce the GABAA 

MOA of ganaxolone. 

MRNS initiated their Phase 2 double-blind, placebo-controlled, multi-center, 

dose-finding study to evaluate the safety, efficacy and pharmacokinetics (PK) of 

ganaxolone IV in women with PPD in 1H17 and expect data read-out from the 

initial patient cohort in 1Q18.  They plan to evaluate both IV and oral dose forms 

based on disease severity and treatment setting.  

 

 

Figure 6: Magnolia PPD clinical trial design – Cohort 1 and Follow-up cohorts 

 

 

Source: Laidlaw Estimates 

 

 

 

 

Phase 2a IV Ganaxolone in Women with Severe Postpartum Depression (PPD) (Cohort 1)

Aim Evaluate Safety, PK and Efficacy of IV Ganaxolone in Women with severe PPD (HAMD ≥ 26) 

Design randomized, parallel assignment, double-blind, placebo-controlled, multiple-dose escalation study in multiple US sites

Dosing IV ganaxolone and IV placebo

Endpoints 1) Treatment-Emergent-Adverse Events (TEAE), Clinical lab measures, Vital Signs, Columbia Suicide Rating Scale (CSSRS), 

Electrocardiogram (ECG), Stanford Sleepiness Scale (SSS), Physical Examination. 2)Cmax, Concentration of Steady State 

(Css), AUC, HAMD17, Edinburgh, Postnatal Depression Scale (EPDS), Spielberger State-Trait Anxiety Inventory six item 

version (STA6), CGI

Patients n=30

Safety

Results Initial results for cohort 1 expected 1Q18

Phase 2a IV and Oral Ganaxolone in Women with Severe Postpartum Depression (PPD) (Follow-up Cohorts)

Aim Evaluate Safety, PK and Efficacy of IV Ganaxolone in Women with severe PPD (HAMD ≥ 26)

Design randomized, parallel assignment, double-blind, placebo-controlled, multiple-dose escalation study in multiple US sites

Dosing IV ganaxolone and IV placebo. Could include shorter or higher doses of GNX IV aline or in sequential administration with GNX 

oral

Endpoints 1) Treatment-Emergent-Adverse Events (TEAE), Clinical lab measures, Vital Signs, Columbia Suicide Rating Scale (CSSRS), 

Electrocardiogram (ECG), Stanford Sleepiness Scale (SSS), Physical Examination. 2)Cmax, Concentration of Steady State 

(Css), AUC, HAMD17, Edinburgh, Postnatal Depression Scale (EPDS), Spielberger State-Trait Anxiety Inventory six item 

version (STA6), CGI

Patients n=30

Safety

Results Waiting for initial results of cohort 1 expected in 1Q18
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As the Magnolia follow-up cohort is expected to begin in 4Q17, MRNS also plans 

to begin its Amaryllis Phase 2 trial in Moderate PPD with only oral dosing of 

ganaxolone, which will enable it to be an out-patient treatment in 4Q17. MRNS 

expects data readout of this trial in 2018.  

 

Figure 7: Amaryllis PPD clinical trial design -  

 

Source: Laidlaw Estimates 

 

Genetic Orphan Disorders 

 

MRNS is also evaluating selected genetic indications which could benefit from 

the seizure and behavioral effects of ganaxolone’s GABAA modulatory 

mechanism. Ganaxolone is being evaluated as a treatment for orphan, genetic 

epilepsies including CDKL5 disorder, Lennox Gastaut Syndrome (LGS) and 

PCDH19 pediatric epilepsy (PCDH19-PE). MRNS also completed a Phase 2 

double-blind placebo-controlled crossover study for the treatment of anxiety and 

attention deficit in children with Fragile X Syndrome (FXS). Children with 

genetic epilepsies and children with FXS often suffer from the same co-

morbidities including cognitive and developmental impairment, behavioral 

challenges, sleep disorder, and seizures. Ganaxolone could be helpful to these 

patients across a range of these co-morbidities. On 9/11/17, MRNS announced 

top-line results from their Phase 2 CDKL5 disorder study. After evaluating these 

results from clinical data all the way through commercial potential, MRNS has 

chosen to prioritize their CDKL-5 program and plans to initiate their pivotal 

clinical trial for this program in 2018. 

 

 

 

Phase 2 Oral Ganaxolone in Women with Moderate Postpartum Depression (PPD) 

Aim Evaluate safety, tolerability and efficacy of Ganaxolone in Women with moderate PPD (HAMD ≥ 20 but < 26)

Design About 20 sites, out-patient treatment

Dosing Oral ganaxolone, 

Endpoints

Patients n=50

Safety

Results plans to initiate 4Q17 with data 2018
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CDKL5 Disorder 

 

CDKL5 disorder is a serious and rare genetic disorder that is caused by a mutation 

of the cyclin-dependent kinase-like 5 (CDKL5) gene, located on the X 

chromosome. It predominantly affects girls and is characterized by early-onset, 

difficult-to-control seizures and severe neuro‑developmental impairment. The 

CDKL5 gene encodes proteins essential for normal brain function. As CDKL5 

only affects less than 1,000 children WW, MRNS received Orphan Drug 

Designation (ODD) for ganaxolone in this indication. Most children affected by 

CDKL5 can’t walk, talk, or care for themselves. Many also suffer from scoliosis, 

visual impairment, gastrointestinal difficulties, and sleeping disorders. Currently, 

there are no approved therapies for CDKL5 disorder. Also, apparently, no 

previous formal clinical trials have been conducted in this patient population.  

 

Figure 8: Mean overall sleep disturbance score in patients with CDKL5 disorder 

 

DIMS: Disorders of initiating and maintaining sleep; SBD: Sleep Breathing Disorders; DA: 
Disorders of arousal; SWTD: Sleep-wake transition disorders; DOES: Disorders of excessive 
somnolence; SHY: Sleep Hyperhidrosis    

Source: Orphanet Journal of Rare Diseases, 2016 
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On 9/11/17, MRNS announced positive top-line data from their Phase 2 open-

label trial that would support advancing ganaxolone into a late-stage Phase 3 

clinical trial.  In addition to baseline treatment, oral ganaxolone showed a sizable 

and durable seizure-free frequency reduction in the majority of patients, with 

some achieving an increase in number of seizure-free days and reporting 

behavioral benefits.  In the ITT patient population, the median change in 28-day 

seizure frequency from baseline was a decrease of 43% and the median change in 

seizure-free days was an increase of 78%.  It is noteworthy however that two 

patients couldn’t be accounted for as they had 0 baseline seizure-free days. 

Additionally, five of the seven children experienced a meaningful seizure 

reduction vs. baseline with a median reduction of 65% (range 24%-85%).  Three 

children met the criteria to enter the 1-year study extension (completed 26-weeks 

of treatment with excellent seizure control) and still experience a median seizure 

reduction of 70% and median increase in seizure-free days of 75%. We were also 

impressed with the Clinical Global Impression Scale rated by Investigators (CGI-

I) and Caregivers (CGI-P) as they were consistent with control in all patients. 

Children with ≥43% seizure reduction were rated as “much improved” or “very 

improved” by both investigators and caregivers. There were also no serious AEs 

such as somnolence or dizziness.  There were however, one patient who hadn’t 

yet reached the 26-week visit and two children who discontinued prior to 

completing the 26-week treatment due to lack of efficacy.  

 

 

Figure 9: CDKL5 Clinical Trial Design 

 

Source: Laidlaw Estimates 

 

 

 

 

 

Phase 2 oral ganaxolone in CDKL5 Disorder

Aim Evaluate safety and efficacy of oral ganaxolone in CDKL5 disorder patients

Design 2 sites in US; 1 site in Italy; 

Dosing oral ganaxolone; up to 1,800mg/day + existing treatment regimen; 

Endpoints 1) % change in seizure frequency per 28 days relative to baseline; 2)% increase in seizure free days from baseline, safety and 

tolerability, CGI

Patients n=7; 6 females, 1 male; ages 2-16

Safety generally safe and well-tolerated; No SAEs; no reports of somnolence or dizziness (the most frequently reported AE in prior 

studies); 2 patients discontinued prior to completing treatment due to lack of efficacy; CGI-I and CGI-P correlated with seizure 

control and anecdotal behavioral reports

Results Median seizure reduction from baseline:43%; median increase in seizure-free days:78%; 3 patients entered the 1 year 

extension ; 1 high responder is still undergoing the 26-week treatment period



 

December 14, 2017 

 

Laidlaw & Company 

Est. 1842 

 

Marinus Pharmaceuticals Page 12 of 28 
Francois Brisebois 

 fbrisebois@laidlawltd.com 

 

 

 

PCDH19-PE 

 

PCDH19-PE is a serious and rare epileptic syndrome that also predominantly 

affects females. The condition is caused by an inherited mutation of the 

protocadherin 19 (PCDH19) gene (located on the X chromosome) and is 

characterized by early-onset and highly variable cluster seizures, cognitive and 

sensory impairment, and behavioral disturbances with autistic traits. Genetic 

testing is available to determine if a child has the PCDH19 mutation. The mean 

age of onset of this condition is ~10 months. Although formal epidemiologic data 

is not available, it is suspected that ~10% of girls who have seizure onset before 

five years of age have PCDH19 mutations. As the mutation associated with 

PCDH19 gene-related epilepsy has only been characterized by the NIH office and 

Rare Disease Research in 2008, there is still debate over its incidence. However, 

~3,000-5,000 patients in the US would seem appropriate. Currently, there are no 

approved therapies for PCDH19-PE. Once again, there doesn’t seem to be any 

previous formal clinical trials that have been conducted in this population. MRNS 

has completed a cohort and top-line results showed that ganaxolone reduced 

seizure frequency from baseline in 64% (7 of 11) of patients enrolled.  

Additionally, 4 of the 7 patients showed a >50% reduction.  Also, 8 of 11 patients 

showed increase in seizure-free days as well as improvement in CGI at their last 

visit.  Finally, ganaxolone proved to be generally safe and well tolerated and the 

most common drug-related AEs were somnolence, headache, seizure and fatigue.  

In 2015, the FDA also granted ODD to ganaxolone for the treatment of PCDH19-

PE. 

 

 

Fragile X Syndrome (FXS) 

 

FXS is the most common genetic cause of autism and is caused by a mutation in 

the FMR1 gene. FXS is characterized by a range of developmental problems and 

symptoms, including cognitive impairment, learning disabilities, and behavioral 

challenges. There are approximately one million individuals in the US that have, 

or are at risk for developing, a Fragile X associated disorder, with ~100,000 

people having FXS. According to the CDC and Prevention, FXS affects 1 in 

3,600-4,000 males and 1 in 4,000-6,000 females of all races and ethnic groups. 

Patients with FXS exhibit autism-like symptoms including anxiety and mood 

swings, attention deficit and heightened response to stimuli. About 7% of women 

and 18% of men with FXS have seizures. 

Currently, treatment approaches are mostly focused on supportive care and 

medications addressing development delays, learning disabilities, and social and 

behavioral problems caused by the disease. Various classes of medications are 

used to treat behavioral and mental health conditions associated with FXS. There 

are no known cures or approved therapies for FXS. Special education and 

symptomatic treatments are employed to lessen the burden of illness in FXS 

patients. In a mouse model of the FMR1 gene mutation, certain brain regions 

show lower levels of the extrasynaptic GABAA receptors and reduction of 
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proteins and enzymes responsible for GABA function. The result of fewer 

GABAA receptors in these mice include over-sensitivity to noise, anxiety, and 

seizures. Ganaxolone and other agents that have been shown to improve GABA 

function have also been shown to improve FXS symptoms in this mouse model. 

MRNS believes that ganaxolone, with its high-affinity for extrasynaptic GABAA 

receptors, may increase signaling at existing receptors to normalize GABA 

function thereby reducing anxiety, attention, hyperactivity and other disabilities 

associated with this inherited disorder.  The following Figure depicts A) the 

normal neurobiology of the synapse; B) the affected neurobiology in FXS with 

reduced GABA synthesis and transport, fewer GABAA and GABAB receptors and 

C) the neurobiology in FXS with GABAergic treatments. 

 

 

Figure 10: Neurobiology in FXS 

 

 

Source: Neuropsychiatric Disease and Treatment 
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In 2016, MRNS reported results from a Phase 2 exploratory, investigator-

sponsored study that evaluated safety/efficacy of ganaxolone for the treatment of 

anxiety and attention deficit in children with FXS. The Phase 2 study was a 

randomized, placebo-controlled, cross-over proof-of-concept clinical trial. 

Ganaxolone was generally safe and well tolerated with no serious adverse events 

(AEs) reported. Consistent with other pediatric studies conducted with 

ganaxolone, the most common AEs considered related to ganaxolone treatment 

and reported at greater rates than placebo were fatigue, somnolence, diarrhea, 

decreased appetite and rash. Most AEs were mild to moderate in severity and 

resolved. There were five patients who discontinued the study due to AEs: four 

during treatment with ganaxolone and one during placebo. The investigator 

selected CGI-I, which is a broad scale to assess the overall improvement across 

the entire FXS, as the primary endpoint of the study. While this primary endpoint 

was not met, consistent with MRNS’s expectations and ganaxolone's mechanism 

of action, treatment with ganaxolone improved anxiety and hyperactivity across 

multiple measures in FXS patients with high baseline anxiety. In December 2016, 

the FDA granted ODD to ganaxolone for the treatment of FXS.  

Status Epilepticus (SE)  

 

SE is a life-threatening occurrence of continuous or intermittent seizures lasting 

>5 minutes without full recovery.  If it isn’t immediately treated, permanent 

neuronal damage may occur, which contributes to high rates of morbidity and 

mortality.  In refractory SE (RSE), certain synaptic GABAA receptors are 

internalized, thereby unavailable to drugs that target these receptors, such as 

benzodiazepines. RSE patients who do not respond to additional antiepileptic 

drugs (AEDs), referred to as having super refractory status epilepticus (SRSE), 

are generally placed under IV anesthesia as a last resort to attempt to stop the 

seizures and prevent further damage to the brain and death.  

On 9/12/17, Sage Therapeutics (SAGE) announced that its Phase 3 STATUS trial 

of brexanolone (SAGE-547) for super-refractory status epilepticus (SRSE) had 

failed to its primary endpoint (p=0.8775). As the SRSE represents a very complex 

and variable patient population, we don’t see much read-through in MRNS’s 

product as ganaxolone is intended for use prior to brexanolone in a less severe 

patient population.  
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Figure 11:  Status Epilepticus Treatment Paradigm 

 

Source: Company Presentation 

 

Allopregnanolone has shown early clinical evidence in treating certain SRSE 

patients. In fact, in pediatric SRSE, treatment was demonstrated to enable 

withdrawal of general anesthetic infusions, which had been required to prevent 

the recurrence of seizures. It is challenging however, to determine whether 

allopregnanolone enabled the observed response or if it resulted from the 

preceding concomitant treatments (only an n=2) (Ann Neurol, 2014). Like 

allopregnanolone, ganaxolone modulates both synaptic and extrasynaptic 

GABAA receptors. Additionally, ganaxolone has shown activity comparable to 

allopregnanolone in preclinical rat models of benzodiazepine-resistant SE.  
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Figure 12: Ganaxolone’s Anti-Epileptic Effect when Administered IV 15 minutes after SE Onset 

 

Source: Company Poster Presentation 

 

Another preclinical rat model of benzodiazepine refractory SE showed anti-

epileptic synergy with the combination of ganaxolone and diazepam in blocking 

pilocarpine-induced seizures in rats.  
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Figure 13: Ganaxolone + Diazepam Elicit a Synergistic Antiepileptic Effect in SE 

 

Source: Company Poster Presentation 

 

Ganaxolone and diazepam plasma levels were identical when both measured 

alone and in combination, indicating that neither drug affected the PK disposition 

of the other. These data may have clinical implications on the treatment and 

dosing of ganaxolone in patients with SE who are or have been treated with 

benzodiazepines. MRNS is making preparations to initiate a Phase 2 clinical trial 

with ganaxolone IV in patients with SE in 1H18 and will disclose particulars on 

design, scope and timing when they initiate the study. In April 2016, the FDA 

granted ODD to the IV formulation of ganaxolone for the treatment of SE.  
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Competition  

 

Figure 14: Competitive Landscape 

 

Source: Company documents and Laidlaw estimates 

 

 

 

 

 

 

 

 

Disease Competition

PPD Majority of women don't seek treatment. No 

approved treatments for PPD. Most common: 

psychotherapy and prescription 

antidepressants. Sage Therapeutics (SAGE) 

is developing an IV formulation of 

allopregnanolone and a new oral chemical 

entity for PPD 

SE Patients are generally treated with 

benzodiazepine as first-line. When 

benzodiapenes don't work, several AED's are 

used. When 2nd line isn't effective, patients 

are placed under IV anesthesia as a last 

resort to try and stop the seizures and 

prevent damage to the brain and death.  Sage 

Therapeutics (SAGE) is developing IV 

formulation of allopregnanolone for SRSE.

CDKL5 No drugs approved for treatment of CDKL5 

disorder. Patients are usually prescribed 

drugs for epileptic seizures, which usually 

fail. 

PCDH19-PE There are no drugs approved for treatment of 

PCDH19-PE.  Patients are usually prescribed 

drugs approved for epileptic seizures, which 

again don't usually work. 

FXS There are no drugs approved for the 

treatment  of behavioral and mental health 

conditions associated with FXS.  A lot of 

different classes of medications are used off-

label.  Some patients benefit from ADD 

medications and wothers with anxiety 

complications may use anti-anxiety 

medications.  There are many drugs used for 

other indications like donepezil, memantine, 

sertraline, and minocycline 
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Major Risks 

Exogenous events could impact our outlook. We believe pharmaceutical 

companies have the least control over competitive, political, and regulatory risks. 

Although we have incorporated competitive assumptions into our forecasts, there 

may be other risks beyond the scope of our analysis. Changes in the drug 

reimbursement system, as well as any political or regulatory amendments, may 

significantly influence the earnings power of these companies. 

Actual clinical results and the FDA’s conclusions may deviate from expectations. 

Many of our assumptions are based on a review of incomplete clinical trial data 

available in the public domain. Often, our conclusions are drawn from early stage 

data, which may not be reflected by pivotal studies. Furthermore, the FDA’s 

conclusions may not coincide with our own, materially changing our revenue and 

earnings assumptions.  

Compliance issues, product recalls, and other mandates by regulatory authorities 

could materially change our expectations. Regulatory compliance issues, ranging 

from accounting irregularities to defective manufacturing practices, could 

materially change our assumptions and earnings outlook. Unanticipated product 

recalls and labeling changes could also have adverse consequences on our 

earnings assumptions. 

Legal risks could lead to additional liabilities and revenue loss. In addition to the 

expenses incurred by patent challenges, product liability and other legal suits 

could occur and lead to additional liabilities and revenue loss, which could 

substantially change our financial assumptions. 
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Management 

Christopher Cashman, Chairman and CEO. Christopher is a recognized leader 

in the biopharmaceutical industry and has decades of experience leading life 

sciences companies. Before joining Marinus, Chris was co-founder, President and 

CEO of Protez Pharmaceuticals, a company specializing in the development of 

antibiotics, which was acquired by Novartis. Prior to his time with Protez, Chris 

was President and CEO of Message Pharmaceuticals, and held various leadership 

roles at both Pfizer, and SmithKline Beecham. Chris currently serves on the Board 

of Directors of Rapid Micro Biosystems, Noble Biomaterials, and MBF 

Therapeutics. Chris holds an M.S. in economics from Purdue University and B.S. 

in business management from the University of Minnesota. 

Edward Smith, CFO.  Edward has 15 years of experience in raising capital, 

operating, and providing financial oversight to publicly traded biotechnology 

companies. Before joining Marinus, Ed served as CFO of PolyMedix, a publicly 

traded biotechnology company developing small-molecule drugs for infectious 

diseases. Prior to PolyMedix, Ed was Executive Director of Finance at InKine 

Pharmaceutical Company, a NASDAQ listed biotechnology company acquired 

by Salix Pharmaceuticals. Earlier in his career, Ed held various positions of 

increasing responsibility in public accounting, most recently in the audit practice 

at Deloitte & Touche. Mr. Smith was licensed as a Certified Public Accountant in 

Pennsylvania and holds a B.S. in business administration from the University of 

Hartford. 

Lorianne Masuoka, CMO. Dr. Masuoka has more than 20 years of experience 

building and expanding high value pipelines in the biopharmaceutical industry 

that have resulted in drug approvals and strategic alliances. She is a board certified 

neurologist that has successfully created and overseen high performing teams to 

lead the clinical development of new medicines, many with a focus in neurology, 

CNS and pain. Dr. Masuoka recently served as Chief Medical Officer of InVivo 

Therapeutics, Cubist Pharmaceuticals and Nektar Therapeutic where as a member 

of executive management she oversaw and managed teams in the areas of clinical 

research, drug safety, biostatistics and data management, regulatory affairs, 

reimbursement and clinical operations. Dr. Masuoka received her medical degree 

from the University of California, Davis, where she also completed her residency 

in neurology. She completed her epilepsy fellowship at Yale University and is 

board certified by the American Board of Psychiatry and Neurology. 

Jaakko Lappalainen, VP of Clinical Development. Dr. Lappalainen has 10 

years of experience in the design, monitoring, interpretation and reporting of 

clinical trials at pharmaceutical research and development companies, including 

AstraZeneca. He is a U.S. board certified psychiatrist with extensive experience 

in clinical practice and medical research. Most recently, he served as Executive 

Director, Drug Development Services at Premier Research CRO, where he 

oversaw the safety and medical monitoring of clinical trials and provided 

consultations on clinical trial design and drug development. Prior to Premier 

Research, Dr. Lappalainen held various clinical development positions at 

AstraZeneca. While at AstraZeneca, he served as the Global Lead Physician for 

the MOVANTIK (naloxegol) Phase 3 program in non-cancer pain and opioid 

induced constipation and the Lead Physician for the early clinical development of 

two GABAA sub-type selective molecules. Earlier in his career, Dr. Lappalainen 

served as an Assistant Professor, Clinical Director and Attending Physician at 

Yale University School of Medicine, Department of Psychiatry. 
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Figure 15: Potential Clinical Trial Timeline 

 

Source: Company Reports; Laidlaw & Company estimates 

 

 

 

 

 

 

 

 

 

 

 

Marinus Pharmaceuticals

Potential clinical trial timeline estimates

2017A 2018E 2019E 2020E 2021E 2022E

1QA 2QA 3QA 4QA 1QE 2QE 3QE 4QE 1QE 2QE 3QE 4QE 1QE 2QE 3QE 4QE 1QE 2QE 3QE 4QE

PPD 

Magnolia trial in severe PPD

Cohort 1 phase 2 phase 2 data

Additional Cohorts phase 2 phase 2 data

Amaryllis trial in moderate PPD

phase 2 phase 2 data

phase 3 phase 3 data

phase 3 phase 3 data

NDA filing and US launch NDA FDA LAUNCH - US

CDKL5

phase 2 phase 2 data

phase 3 phase 3 data

NDA filing and US launch NDA FDA LAUNCH - US

RSE

phase 2 phase 2 data

phase 3 phase 3 data

NDA filing and US launch NDA FDA LAUNCH - US
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Figure 16: Quarterly Income Statement 

 

Source: Company Reports; Laidlaw & Company estimates 

  

 

 

 

 

 

 

 

 

 

Marinus Pharmaceuticals

Quarterly income statement

2016A 2017E

($000 except per share)   1QA   2QA    3QA   4QA  Year   1QA   2QA   3QA   4QE Year

Revenues

Total Revenue

Expenses: 

COGS (% of US Revenue)

Gross Margin 

  Research and development 5,494      7,258     4,840     4,413 22,005 3,573      2,817       2,642    3,750    12,782

General and administrative 1,604      1,586     1,529     1,518 6,237         1,812      1,691       1,571    2,250    7,324

Total operating expenses 7,098      8,844     6,369     5,931 28,242       5,385      4,508       4,213    6,000    20,106     

Adj. Net Income/ (loss) (7,098)     (8,844)   (6,369)    (5,931) (28,242)      (5,385)     (4,508)      (4,213)   (6,000)   (20,106)    

Interest income 22           34          36          36 128            40           31            45         50         166

Interest expense (124)        (124)      (118)       (98) (464)           (84)          (72)           (3)          

other income (expense) (16)          (15)        (13)         (21) (65)             (9)            (3)             1           

(Loss) income before inc.taxes (7,216)     (8,949)   (6,464)    (6,014) (28,643)      (5,438)     (4,552)      (4,170)   (5,950)   (19,940)    

Ni/(loss) as reported (7,216)     (8,949)   (6,464)    (6,014) (28,643)      (5,438)     (4,552)      (4,170)   (5,950)   (19,940)    

Earning per Share (EPS) ($0.34) ($0.42) ($0.29) ($0.26) ($1.31) ($0.23) ($0.18) ($0.13) ($0.18) ($0.70)

Adj EPS ex-1x & non-cash

 Weighted avg. shares (000) 19,465    19,509   19,509   19,509  19,498       20,581    21,985     28,667  29,667  25,225     

 Fully diluted shares (000) 21,196    21,289   21,944   23,303  21,933       23,650    25,303     31,817  32,917  28,422     

2016A 2017E
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Figure 17: Annual Income Statement 

 

Source: Company Reports; Laidlaw & Company estimates 

 

 

 

 

 

 

 

 

 

 

 

 

Marinus Pharmaceuticals
Annual income statement

 ($000's except per share) 2016A 2017E 2018E 2019E 2020E Comments

 Revenues IV ganaxolone launch 2021

oral ganaxolone launch 2021

Total sales $0 $0 $0 $0 $0 SE launch mid 2021

COGS CDKL5 launch 2021

Gross margin 0 0 0 0 0

R&D 22,005 12,782 25,250 41,000 49,500

SG&A 6,237 7,324 16,250 26,500 30,500

Operating income/(loss) (28,242) (20,106) (41,500) (67,500) (80,000)

Interest income 128 166 200 300 400

Total other loss

Ni/(loss) as reported (28,643) (19,940) (41,300) (67,200) (79,600)

NI/(loss) as reported (28,643) (19,940) (41,300) (67,200) (79,600)

Adj-EPS ex-non-cash ($1.31) ($0.70) ($1.01) ($1.40) ($1.41)

EPS as reported

Shares out (000) 19,498 25,225 37,417 44,417 52,417

Fully diluted shares (000) 21,933 28,422 40,917 48,167 56,417
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Figure 18: Balance Sheet 

 

Source: Company Reports; Laidlaw & Company estimates 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Marinus Pharmaceuticals
Balance sheet

($000's except per share) 2016 1Q17A 2Q17A 3Q17A 2017 2018 2019 2020

ASSETS: 

Current assets

  Cash and cash equivalents $26,178 $22,576 $19,531 $37,530 $30,891 $62,716 $138,266 $62,916

  Short-term investments 3,922      2,184       744          5,435       

  Prepaid expenses and other 199         916          684          582          
    Total current assets 30,299    25,676     20,959     43,547     30,891     62,716     138,266   62,916     

  PP&E 1,148      1,148       1,136       1,172       1,200       1,250       1,300       1,350       

  investments 19,938     20,000     20,000     20,000     20,000     

  Total Assets 31,447    26,824     22,095     64,657     52,091     83,966     159,566   84,266     

LIABILITIES

    Total current liabilities 8,084      6,569       5,674       2,430       

Total liabilities 9,968      7,576       5,806       2,557       7,500       9,000       10,500     12,000     

 Convert pref. stock

  Common stock 20           22            23            40            40            50            50            50            

  Additional paid-in-capital 147,288  150,493   152,085   202,067   190,320   261,985   403,285   406,085   

  Accumulated deficit (125,829) (131,267) (135,819) (140,007) (145,769) (187,069) (254,269) (333,869) 

    Total shareholders' equity 21,479    19,248     16,289     62,100     44,591     74,966     149,066   72,266     

Total liabilites & net worth 31,447    26,824     22,095     64,657     52,091     83,966     159,566   84,266     
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Figure 19: Cash Flow Statement 

 

Source: Company Reports; Laidlaw & Company estimates 

 

 

 

 

Marinus Pharmaceuticals
Statement of cash flows

($000's except per share) 2016A 1Q17 2Q17 3Q17 2017E 2018E 2019E 2020E

Operating Cash Flow 

Net Income/Loss (28,643) (5,438) (9,990) (14,160) (19,940) (41,300) (67,200) (79,600)

Changes in Assets & Liabilites (3,347) 500 500 500

prepaid expenses 1,396 (716) (484) (383)

Accounts payable (629) (1,453) (2,284) (2,080)

Cash from operations (24,769) (6,849) (11,213) (14,336) (20,287) (37,550) (63,200) (75,350)

Investing Activities

Deposit on equipment

Cash from investing 1,396 1,612 3,035 (21,658) (25,000) 0 0 0

Financing Activities 

proceeds from exercise of stock options 124 2,510 3,281 52,593 50,000 69,375 138,750

financing costs (167)

payments on notes payable (2,128) (875) (1,750) (5,247)

Cash from financing (2,171) 1,635 1,531 47,346 50,000 69,375 138,750 0

Change in cash (25,544) (3,602) (6,647) 11,352 4,713 31,825 75,550 (75,350)

Cash, start of period 51,722 26,178 26,178 26,178 26,178 30,891 62,716 138,266

Cash, end of period 26,178 22,576 19,531 37,530 30,891 62,716 138,266 62,916
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DISCLOSURES: 
ANALYST CERTIFICATION 
The analyst responsible for the content of this report hereby certifies that the views expressed regarding the company or companies and their securities accurately represent 

his personal views and that no direct or indirect compensation is to be received by the analyst for any specific recommendation or views contained in this report.  Neither 
the author of this report nor any member of his immediate family or household maintains a position in the securities mentioned in this report. 

 

EQUITY DISCLOSURES 
For the purpose of ratings distributions, regulatory rules require the firm to assign ratings to one of three rating categories (i.e. Strong Buy/Buy-Overweight, Hold, or 

Underweight/Sell) regardless of a firm's own rating categories.  Although the firm’s ratings of Buy/Overweight, Hold, or Underweight/Sell most closely correspond to 
Buy, Hold and Sell, respectively, the meanings are not the same because our ratings are determined on a relative basis against the analyst sector universe of stocks.  An 

analyst's coverage sector is comprised of companies that are engaged in similar business or share similar operating characteristics as the subject company.  The analysis 

sector universe is a sub-sector to the analyst's coverage sector, and is compiled to assist the analyst in determining relative valuations of subject companies.  The 
composition of an analyst's sector universe is subject to change over time as various factors, including changing market conditions occur.  Accordingly, the rating assigned 

to a particular stock represents solely the analyst's view of how that stock will perform over the next 12-months relative to the analyst's sector universe. 
 

Additional information available upon request. 
 

 # Laidlaw & Co (UK) Ltd. has not provided any investment banking services for the company (ies) mentioned in this report over the last 12 months. 
   

 

RATINGS INFORMATION 

Rating and Price Target Change History 

 

Source: Laidlaw & Company  Created by: Blue-Compass.net 

3 Year Rating Change History 

 
3 Year Price Change History 

 
* Previous Close12/13/2017 

 

  

Laidlaw & Company Rating System* 
% of Companies 

Under Coverage 

With This Rating 

% of Companies for which Laidlaw & Company 

has performed services for in the last 12 months 

Investment Banking Brokerage 

Strong Buy 

(SB) 

Expected to significantly outperform the sector over 12 

months. 
0.00% 0.00% 0.00% 

Buy (B) Expected to outperform the sector average over 12 months. 66.67% 29.41% 1.96% 

Hold (H) 
Expected returns to be in line with the sector average over 12 
months. 

1.96% 0.00% 0.00% 

Sell (S) 
Returns expected to significantly underperform the sector 

average over 12 months. 
0.00% 0.00% 0.00% 

 

ADDITIONAL COMPANIES MENTIONED 
Sage Therapeutics (SAGE – Not Rated) 

 

ADDITIONAL DISCLOSURES 
As of the date of this report, neither the author of this report nor any member of his immediate family or household maintains an ownership position in the securities of 

the company (ies) mentioned in this report. 

This report does not provide individually tailored investment advice and has been prepared without regard to the individual financial circumstances and objectives of 
persons who receive it. Laidlaw & Co (UK), Ltd. recommends that investors independently evaluate particular investments and strategies, and encourages investors to 

seek the advice of a financial adviser.  The appropriateness of a particular investment or strategy will depend on an investor's individual circumstances and objectives.  

The securities, instruments, or strategies discussed in this report may not be suitable for all investors, and certain investors may not be eligible to purchase or participate 
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in some or all of them.  This report is not an offer to buy or sell or the solicitation of an offer to buy or sell any security/instrument or to participate in any particular 

trading strategy. 

Associated persons of Laidlaw & Co (UK), Ltd not involved in the preparation of this report may have investments in securities/instruments or derivatives of 

securities/instruments of companies mentioned herein and may trade them in ways different from those discussed in this report.  While Laidlaw & Co (UK), Ltd., prohibits 

analysts from receiving any compensation. Bonus or incentive based on specific recommendations for, or view of, a particular company, investors should be aware that 

any or all of the foregoing, among other things, may give rise to real or potential conflicts of interest. 

With the exception of information regarding Laidlaw & Co (UK), Ltd. this report is based on public information.  Laidlaw & Co (UK), Ltd makes every effort to use 

reliable, comprehensive information, but we make no representation that it is accurate or complete and it should not be relied upon as such.  Any opinions expressed are 
subject to change and Laidlaw & Co (UK), Ltd disclaims any obligation to advise you of changes in opinions or information or any discontinuation of coverage of a 

subject company.  Facts and views presented in this report have not been reviewed by, and may not reflect information known to, professionals in other Laidlaw & Co 
(UK), Ltd business areas.  Laidlaw & Co (UK), Ltd associated persons conduct site visits from time to time but are prohibited from accepting payment or reimbursement 

by the company of travel expenses for such visits.  The value of and income from your investments may vary because of changes in interest rates, foreign exchange rates, 

default rates, prepayment rates, securities/instruments prices. market indexes, operational or financial conditions of companies or other factors.  There may be time 
limitations on the exercise of options or other rights in securities/instruments transactions.  Past performance is not necessarily a guide to future performance.  Estimates 

of future performance are based on assumptions that may not be realized.  If provided, and unless otherwise stated, the closing price on the cover page is that of the 

primary exchange for the subject company's securities/instruments. 

Any trademarks and service marks contained in this report are the property of their respective owners. Third-party data providers make no warranties or representations 

of any kind relating to the accuracy, completeness, or timeliness of the data they provide and shall not have liability for any damages of any kind relating to such data.  

This report or any portion thereof may not be reprinted, sold or redistributed without the written consent of Laidlaw & Co (UK), Ltd.  This report is disseminated and 

available primarily electronically, and, in some cases, in printed form. 

The information and opinions in this report were prepared by Laidlaw & Co (UK), Ltd.  For important disclosures, please see Laidlaw & Co (UK), Ltd.’s disclosure 

website at www.Laidlawltd.com, or contact your investment representative or Laidlaw & Co (UK), Ltd at 546 Fifth Ave, 5th Floor, New York, NY 10036 USA. 
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