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« SDF-1 is an 8 kDa chemokine that promotes tissue repair through recruiting gﬁgﬁcfin;y?;griﬁ e TAD Procedure : Retrograde Coronary Sinus Efficacy « Structural (echo): LVEF, LVESV, LVEDV, WMSI
stem cells, promoting vasculogenesis and preventing apoptosis balello(c:)nooc.clusion e Infusion _ * Functional: 6MWD, MLHFQ, NYHA Class
CS aC(;JeSISI‘ (JUQUIar: vein access) 2 Change In LVEF Improvement Change in LVESV * Clinical: HF Decompensations, MACE, Hospitalizations
» Preclinical and clinical studies (Phase | and 11) have demonstrated : Insert batloon catheter . 15 50 " * Biomarkers: NiproBNP, Galectin-3
. . . . . .o Inflate balloon to occlude CS, confirm [
transendocardial delivery of a SDF-1 expressing non-viral DNA plasmid (pSDF- & . . 10 > 40
1) 1s safe and may result in myocardial repair following ischemic injury v occlusion with contrast agent . > 5 " [ > 30 - - - -
| Infuse 40 ml of pSDF-1 or vehicle over e = MaJOr IﬂCIUSlOﬂ/EXCIUSlOn
- x - 2 mantes ;;'j’ ° agebo Low | High % 10 -
* Retrograde infusion through the coronary sinus provides an alternative route to 4 weelk Maintain occlusion for 10 minutes 57 S _ _ L
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15 « Symptomatic Ischemic Cardiomyopathy
SDF-] CXCRA Treatment: « MI at least 6 months ago
SDF-1 - * Placebo (5% DGX.UOSC) Change in Wall Motion Score Index Average % Change from Baseline  FEF<35%, 3 contiguous LV with abnormal WMSI
(CXCL12) 5 . ;_DSDF-I (15 mg) in 5% 03 120 __ « 6 Minute Walk Distance (6MWD) <400 m
é Dextrose | e T 0 «  Optimal Pharmacological Therapy
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_ _ _ _ o N Improvement 20 ] Major Exclusion Criteria: |
Figure 1. SDF_l ar_1d CXCR4_exr_)reSS|on after an |s_chem|c Injury _ + 3 days + 60 days Figure 4: Retrograde Coronary Sinus 40 * Active cancer other than non-melanoma skin cancer
SDF-1 expression Is temporarily increased after an injury but soon fades, whereas the primary Infusion _ ' : howed i _ dinc f _ q dell . Scheduled f larization i £30 d
SDF-1 receptor, CXCRA4, is continually upregulated in ischemically damaged tissue. o o o F_|qure 5. De IVEry o PSDF-1s lowe |mproyement IN cardiac unctlor_l and remodeling o cheduled 1or reyascu ariza 10n.1n nex ays
etrograde coronary sinus infusion is performed Sixty days following pSDF-1 delivery, a trend in improvement from baseline in left ventricular ejection e Scheduled for mitral valve repair or replacement
by using a balloon catheter to occlude the fraction ( LVEF, 5.8 % + 2.2) and left ventricular end systolic volume (LVESV, (15.1 ml £ 3.9 ml) . BiV pacemaker (lead in CS) or previous CS trauma
_ Safety Safety, coronary sinus. The therapeutic, pSDF-1, or compared to placebo ( LVEF: -1.8 %+ 4.7 , LVSESV: 30.5 ml + 12 ml) was observed in treated animals.
Hypothesis: bio disEribu on biodistribution, | Vehicle is infused through the lumen. Occlusion Significant improvement was observed in WMSI in treated animals ((-0.17+ 0.08) compared to untreated
i i : : ' intained for 10 minutes post delivery to imals (0.117 +£ 0.03. p < 0.032 -
_ efficac IS maintaine p ry animals (0.117 + 0.03, p < 0.032).
Retrograde coronary sinus infusion of a non-viral gene therapy, y ensure uptake. Recruitment Dates

pSDF-1, to the myocardium following ischemic Injury iIs safe and
efficacious

R ET R O' H F Tr I al The study began enrolling in November 2013 and plans to end recruitment

in August 2014 (NCT01961726)

Results

) : * Preclinical studies demonstrated that retrograde coronary sinus infusion (RCSI) of the
EX p ress I O n Stu d I eS Saf plasmid results in myocardial protein expression and RCSI delivery of pSDF-1 was safe and
d ety effective 1in a porcine model of 1schemic heart failure =
« Administration of the pSDF-1 via retrograde coronary sinus perfusion was not CO n CI US | O nS
assoclated with any adverse effects including any mortality, clinical findings, » To test the safety and efficacy of pSDF-1 delivered by retrograde coronary sinus infusion in
changes in body yveights, adverse electrocgrdiogrgphic fin(_zlings, f:hanges In clinical ischemic heart failure patients, the RETRO-HF was initiated. . Retrograde coronary sinus infusion of plasmid into the heart results in
pathology endpoints or adverse macroscopic or microscopic findings. ) . : 1 :
o _ _ . _ . . . . protein expression in the myocardium within two to three days following
Biodistribution:  RETRO-HF is the first FDA allowed trial for retrograde coronary sinus delivery of a biologic delivery.
Day 3 « RETRO HF s aPhase I/l11 (12 subject) open label, dose escalation / (60 subject) L . .
1200000 randomized, placebo controlled, double-blind study being conducted at 15 participating ) PSDE'I 15 primarily ,del,wer,e d to the hqart following .retrograde LS
1000000 .| centers. All patients will have an EF <40%. All patients will be dosed on day 0 with 40 cc infusion with some distribution to the kldneys‘ .Pla.sml.d was cleared from
. pSDF-1 via coronary sinus occlusion using the Oscor Venos CS Occlusion Catheter. Safety all organs except the heart by day 60. The biodistribution pattern of
g 800000 will be assessed at 3 days, 1, 4 and 12 months post-injection. Efficacy will be assessed at 4 plasmid following retrograde coronary sinus infusion 1s similar to the
é - o and 12 months. pattern seen following endomyocardial injection of the plasmid.
. T " 15mg Trial Design: | | S |
g 400000 | | S — * Delivery of pSDF-1 via retrograde CS infusion in a porcine model of
0000 * 12 subject, open-label, dose escalation, phase | heart failure was safe and did not result in any adverse effects.
* 60 subject randomized, double-blind, placebo controlled phase Il = _ ” © , , : :
Figure 2. Feasibility of non-viral DNA plasmid Coronary Sinus Delivery D e e Koo Um | lm deme e Shs | un J* i i ‘ ;n a porcine mode_l of heart failure, (?Iellvery of pSI_DF-l via retrograde CS
Using a luciferase reporter plasmid (pSDF-1 backbone) demonstrates that the gene can be Figure 3. pSDF-1 biodistribution following retrograde delivery *  6MWD” <400 m, MLWHFQ* score > 20, EF < 40% > Infusion resulted in a trend towards improvement in cardiac function and
delivered via coronary sinus occlusion and expresses protein into (A) non infarcted and (B) Quantitative gPCR was used to examine the biodistribution of plasmid 3 and 60 days . Randomization to 3 Cohorts (1:1:1): Placebo: 30 mg: 45 m .‘ remodeling as measured by LVEF, LVESV, LVEDV. Wall motion score
Infarcted hearts. Luciferase expression shown 3 days post Infusion assessed via Xenogen following retrograde delivery. The highest level number of copies were found in the heart. S | J J | iIndex was significantly improved in treated animals compared to placebo.
Imaging Plasmid was also detected in the kidney. Low levels of plasmid were detected other non « 12 month follow-up -
target organs. Plasmid was cleared from all organs except the heart by day 60 (data not _ _ L _ « Based on these results, we initiated a 72 patient Clinical Phase 1/ II trial to
thl)_wnr). This distribution pattern is the same as the pattern found following endomyocardial * pSDF-1 delivered via CS infusion using the Oscor Venos Balloon test safety and efficacy of delivery pSDF-1 plasmid via retrograde CS
SHVery *6MWND: 6 minute walk distance * MLWHFQ: Minnesota Living with Heart Failure Questionnaire infusion to treat 1schemic heart failure.




