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Forward-Looking Statements

This presentation contains statements about our future expectations, plans and prospects that 
constitute forward-looking statements for purposes of the safe harbor provisions of the Private 
Securities Litigation Reform Act of 1995.  Actual results may differ materially from those indicated 
by these forward-looking statements as a result of various important factors, including risks 
relating to: both our and our collaboratorsõ ability to successfully research, obtain regulatory 
approvals for, develop and commercialize products based upon our technologies; our ability to 
obtain and maintain proprietary protection for our technologies and product candidates; our 
reliance on third parties to manufacture our preclinical and clinical drug supplies; competitive 
pressures; our ability to obtain and maintain strategic collaborations; compliance with our in-
license agreements; our ability to successfully execute on, and receive favorable results from, our 
proprietary drug development efforts; market acceptance of our drug candidates; retaining 
members of our senior management; and our ability to raise additional funds to finance our 
operations. 

The forward-looking statements included in this presentation represent our views as of the date of 
this presentation. We anticipate that subsequent events and developments will cause our views to 
change. While we may elect to update these forward-looking statements in the future, we 
specifically disclaim any obligation to do so. These forward-looking statements should not be 
relied upon as representing our views as of any date subsequent to the date of this presentation.

For more information regarding risks and uncertainties that could affect the results of our 
operations or financial condition review our filings with the Securities and Exchange Commission 
(in particular, our most recent Annual Report on Form 10-K and any subsequently filed Quarterly 
Reports on Form 10-Q).
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Investment Highlights

Focused on best-in-class drugs for metabolic and endocrine diseases

ï Two Phase 2 programs supported by positive clinical data

Metabolic Disease Program: VK2809 for NASH

ï Novel, selective thyroid receptor-b(TRb) agonist

ï Phase 2 results demonstrate significant reduction in liver fat content, lipids

Rare Disease Programs: X-ALD

ï VK0214 in X-ALD:  Potential IND, PoC study to begin 2019

Musculoskeletal Program: VK5211 for hip fracture recovery

ï Non-steroidal selective androgen receptor modulator (SARM)

ï Phase 2 results demonstrate significant increases in lean body mass
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Product Candidates Indication Development Stage Status

Development 

Programs
Preclin Phase 1 Phase 2 Phase 3

VK2809

(TRb agonist)
NASH

Initiate next clinical study, 

2019

VK0214

(TRb agonist)
X-ALD IND planned, 2019

Other Programs Preclin Phase 1 Phase 2 Phase 3

VK5211

(SARM)

Hip fracture, muscle 
wasting

Phase 2 completed

VK0612

(FBPaseinhibitor)
Type 2 Diabetes Phase 2 ready

VK1430

(DGAT-1 inhibitor)

Hypertriglyceridemia,
NASH

Preclinical

Pipeline Overview 



Metabolic Disease Program
VK2809: Selective Thyroid Receptor-Ȃ Agonist

Liver Disorders
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Metabolic Disease Program: Selective Thyroid -bAgonists

Proprietary platform for small molecule thyroid hormone mimetics

ï Highly tissue and receptor selective

ï Produce potent lipid reductions in animals and humans

ï Unique chemical scaffolds, expected wider safety window vs. other approaches

Biological profiles suggest potential benefit in multiple indications

ï Broad:  NASH, hypercholesterolemia, dyslipidemia

ï Rare:  X-linked adrenoleukodystrophy (X-ALD), other

Lead molecules VK2809, VK0214

ï Oral, once-daily formulations

ï VK2809:  Recently-completed Phase 2 trial in NAFLD and hypercholesterolemia

ï VK0214:  Preclinical, X-ALD
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Thyroid Receptor Overview

Nuclear hormone receptors

Two major subtypes

ï Thyroid beta receptor:  
Liver, brain; modulates 
cholesterol, triglyceride 
levels

ï Thyroid alpha receptor:  
Cardiac tissue, modulates 
heart rate, contraction

Therapeutic goal, lipid setting: b-receptor selectivity; 
minimize alpha-effects

Graphic: Harrisonõs Principles of Internal Medicine,17th Edition, Chapter 335, Fig 335-4, copyright McGraw-Hill, 2008.

Key steps in receptor activation: Endogenous thyroid hormone T3 crosses 

mitochondrial membrane (1) binding thyroid receptor TR, dissociating co-repressor 

CoR(2). Subsequent binding of co-activator CoA (3) results in altered gene 

expression (4). RXR: retinoid X receptor; TRE: thyroid response element.
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VK2809: Unique Liver-Targeted Characteristics

Selective activation, differentiated chemistry lends VK2809 
liver selectivity; potentially minimizes risk of systemic effects

17:1 selective for b:a

Highly negatively charged

ïPoor passive diffusion

Not actively transported

ïDue to altered chemistry

Targeted hepatic re-uptake 

ïSelective liver re-absorption via 
hepatic OATP1B3 transporter

1:2 selective for b:a

Effectively neutral charge

Active uptake in multiple 
tissues via MCT8

Broad systemic availability

Impractical for 
development due to safety

VK2809, Novel Prodrug

VK2809A, Potent TRbAgonist, 

2.2 nM Ki

VK2809A T3 Thyroid Hormone

Following oral dosing:

ÅCyp3A4-mediated 

cleavage of prodrug

Å 3A4 primarily expressed 

in liver

ÅResults in targeted 

delivery of drug to liver
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VK2809: Evidence of Liver Selectivity

Heart

Liver

Large
Intestinal
Contents

Brain

Kidney

Small
Intestinal
Contents
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Heart

Liver

Large
Intestinal
Contents

Brain

Kidney

Small
Intestinal
Contents

High

Low

14C QWBA (4 h) 14C Tissue Distribution (24 h)

Fujitaki et. al. Drug Metabolism and Disposition, 2008
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Liver selectivity confirmed via radiologic analysis

1) Drug Metab. Disp., 36(11), 2393-2403, (2008).

SD rat, 5mg/kg dose; approx. 30x anticipated human doses
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VK2809: Liver-Selective Transcriptional Effects
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R
e
la

ti
v

e
 E

x
p

re
s
s
io

n
 (

fo
ld

)

0

2

4

6

8

CYP7A ME SREBP-1c

Heart and Muscle

R
e
la

ti
v

e
 E

x
p

re
s
s
io

n
 (

fo
ld

)

0

5

10
15
20
25
30

MCHb D1 UCP3

Heart Muscle

Pituitary and Thyroid

R
e
la

ti
v

e
 E

x
p

re
s
s
io

n
 (

fo
ld

)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

TSHb D1 D1

Pituitary Thyroid

Other
R

e
la

ti
v

e
 E

x
p

re
s
s
io

n
 (

fo
ld

)

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

D1 D1 D1

LiverKidneySpleen

(3 h) (24 h) (24 h) (24 h) (8 h) (24 h)

(24 h) (8 h) (24 h) (3 h) (24 h) (24 h)

Vehicle

T3, (0.12 mg/kg)

KB-141, (0.5 mg/kg)

VK2809, (4 mg/kg)

All 10x ED50

VK2809 shows 

minimal effects on 

gene expression in 

extrahepatic 

tissues

Liver

Pituitary and Thyroid

Heart and Muscle

Other

1) Proc. Nat. Acad. Sci., 104(39), 15490-15495, (2007).
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Accumulation of 

fatty acids, 

triglycerides

Oxidative stress, 

inflammatory 

response

NASH: Steatosis, 

ballooning, 

hepatocyte 

damage

ÅCirrhosis

ÅHCC

ÅLiver failure

Healthy liver
NAFLD Progression

b-Receptor: Key role in lipid metabolism; systemic and liver-specific effects

Receptor localized to liver, limited ex-hepatic expression

In vivo evidence suggests b-activation provides anti-fibrotic benefits

Clinical data indicate a correlation between reduced liver fat, improvement in NAS

An agent that reduces liver fat, improves systemic lipids, and antagonizes 

fibrotic signaling could provide multi-pronged benefits in NASH

Thyroid Receptor bAgonists for NAFLD and NASH

Development of NASH:
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% Difference: -70.0% -64.6% -79.5% -39.7%

p-value: <0.0001 <0.0001 <0.0001 <0.0001

Change in Liver Lipids Following 8 

Weeks Dosing With VK2809
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Evaluation in biopsy-confirmed 
diet-induced NASH model

ï Rodent model designed to 
reflect progression of 
disease in humans

ï Animals biopsied pre-study; 
only those with NASH and
fibrosis selected

ï VK2809 dosed once-daily 
for 8 weeks

VK2809 Significantly Reduces Steatosis in Diet-Induced NASH

Treatment with VK2809 significantly improves lipids, steatosis, NAS 
at 8 weeks; well-tolerated with no evidence of toxicity



13

% Difference: -50.2% -60.2% -46.3%

p-value: <0.01 <0.005 0.01

VK2809 Improves Fibrosis in Diet-Induced NASH Model

VK2809 significantly improved NASH and fibrosis in this model

Change in Liver Fibrosis Following 8 

Weeks Dosing With VK2809
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Significant reductions in fibrosis, 
collagen, hydroxyproline after 8 
weeks

Supports thesis that selective TRb
activation produces broad 
metabolic benefits

Gene expression data show 
improvements in genes related to 
lipid metabolism, insulin 
sensitivity, fibrogenic signaling
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% Difference -36.3% -27.1% -37.0% -56.3% -64.7%

p-value 0.07 <0.05 <0.05 <0.001 <0.001

VK2809: Representative Gene Effects, DIO NASH Model

TRbmechanism provides broad histologic benefits; effects span steatosis, 
inflammation, fibrosis.

Change Pro-Fibrogenic Gene Expression 

Following VK2809 Treatment
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VK2809 reduces expression and 
signaling of key fibrosis drivers

Improvement in genes associated 
with lipid metabolism, insulin 
sensitivity also observed

Overall gene expression changes 
align with observed improved 
histology



15

Placebo-Adjusted Change 
From Baseline (%)

VK2809 Clinical Highlights: 14 -Day Phase 1b Study

Placebo-controlled trial (n=56), 
mild hypercholesterolemia

ïEnrollment criterion: LDL Ô 100 
mg/dL

Results: clinically, statistically 
significant reductions in LDL

Up to 79% reduction in triglycerides

ïMajor component of liver fat

Encouraging safety and tolerability, 
no SAEs

Baseline (mg/dL):       138   87            137   155           115    110           124   144
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Placebo-adjusted reduction, LDL: -15.2%

p=0.026

-27.1%

p=0.0003

-41.2%

p<0.0001

-36.6%

p<0.0001

Placebo-adjusted reduction, triglycerides: -34.8%

p=0.052

-61.0%

p=0.0019

-62.1%

p=0.0007

-78.6%

p=0.0001



16

VK2809-201: Phase 2 Study Design

Multi-arm, dose-ranging, 12 week Phase 2 trial

ï Target enrollment: 20 patients per arm

ï Primary endpoint:Change in LDL-C vs. placebo

ï Secondary endpoint:Change in liver fat by MRI-PDFF

ï Exploratory endpoints:Changes in atherogenic proteins
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Placebo

Follow-up
10 mg VK2809 QOD

10mg VK2809QD

Double-Blind Treatment,

Weeks 1-12
Weeks 13-16

NAFLD

patients with 

elevated LDL-C

Screening

MRI-PDFF

D1 W1 W6 W8 W12

MRI-PDFF

W4 W16

MRI-PDFF
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% Change -23.6% -20.2% -21.8%

p-value 0.0121 0.0269 0.0061

Placebo-Adjusted % Change in 

LDL-C at Week 12

VK2809 Significantly Reduced LDL-C After 12 Weeks

Significant Reductions from 
Baseline in LDL-C

ïPlacebo mean change: 0.53 mg/dL

ï10 mg QOD change: -32.3 mg/dL

ï10 mg QD change: -25.2 mg/dL

ïAll treated arms significant vs 
baseline and placebo

Baseline (mg/dL) 150.3 140.4 145.2
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% Change -8.9% -56.5% -59.7%     -58.1%

p-value vs. placebo - 0.0014 0.0003 0.0002

Median Relative % Change in Liver Fat at 

12 Weeks
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Significant Relative Reductions 
from Baseline in Liver Fat by 
MRI-PDFF

Patients receiving VK2809 
experienced relative reductions 
of up to 72% (10 mg QOD) to 
76% (10 mg QD) at Week 12

**
*** ***

VK2809 Produced Significant Relative Reductions in Liver Fat




