HCV viral kinetic analysis predicts shorter treatment duration with AT-527, a purine nucleotide prodrug

with potent pan-genotypic antiviral activity in HCV-infected subjects regardless of cirrhosis status
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Background Results

AT-527 is a novel modified guanosine nucleotide prodrug inhibitor of the hepatitis Viral Kinetic Modeling 5 :
H H H ; H H arameter

C virus él—:CV) stgB 'pollyrzneraAse,ll W'thl ta' ﬁavor?blslh|g£_lry53;ffe(;en.tlgt?d zroflle « A model incorporating pharmacologic delay (t) as well as AT-527 dose as a

compared to sotosbuvir (1,2). chinical trial evaluating Al-oc7-administered as a covariate of (&) was found to best describe the observed data.

single agent for 7 days was successfully completed, allowing for the HCV viral

kinetic analysis presented herein (3). « Goodness-of-Fit

Population Viral Kinetic Parameter Estimates

On-Treatment Response from an On-Going Phase Il
Study of AT-527 plus Daclatasvir

s AT-527 plus daclatasvir was well-tolerated for 8-12 weeks in HCV GT1 treatment-
naive subjects (N=10).

% High proportions of subjects achieved HCV RNA target not detected (TND) at
week 2 (50%) and week 4 (90%), with all subjects achieving TND at end of
treatment. These on-treatment response rates are much higher than those
observed with sofosbuvir plus velpatasvir (6).

Estimate (+SE) 6.07+0.079 1.02+0.067 0.340+0.019 4.03+0.26  0.994+0.001

» Representative individual fitted vs. observed viral kinetics

Summary (meanxSD) Individual Viral Kinetic Parameters by Cohort/Dose

Methods

, , ) ) ; > Cohort « The very rapid early viral kinetics with AT-527 plus daclatasvir allowed for an
RS Subjlects anq Data: HCV RNA data obtained from.30 sgbje.cts in the 7-day study who 8, . 2 8 week treatment duration in all but one subject. SVR results are pending.
received active AT-527 doses were used for the viral kinetic analyses (3): £ ; 138 mg GTIbNC 6 5.75+0.45 1.22+0.50 15.0+4.33 0.394+0.059 1.79+0.25 4.08+0.12 0.888%0.042
« Part C: Treatment-naive (TN) non-cirrhotic (NC) subjects with genotype (GT) 1b § 2
HCV (n=6/dose) received AT-527 escalating doses of 138, 275 or 550 mg QD for 7 o 275mg GT1IbNC 6 6.12+0.34 1.22+0.44 16.0£8.24 0.335+0.030 2.09+0.18 3.84+0.19 0.976+0.013 g 100 m AT-527 + Daclatasvir
days (expressed as approximate free base equivalent). 1l ‘:.‘:2"’23 1 / - - ‘:.‘8’2'031 . = m Sofosbuvir + Velpatasvir 90
. Part D: TN NC GT3 subjects (N=6) received the 550 mg dose QD for 7 days. 3 : All 550 mg 18 6.16+0.40 0.98+0.23 18.245.48 0.331+0.061 2.14+0.43 4.10+0.17 0.992+0.006 Z .
. . . . = o o <
- Part E: TN cirrhotic GT1b (n=3), GT2 (n=1) or GT3 (n=2) subjects received the 550 S_. & : Overall 30 6.07+0.44 1.07+5.67 17.140.32 0.344+0.053 2.06+0.32 4.04+0.17 &
mg dose QD for 7 days. E = 2 4 > 64
. . . L.’ o Yo} 3 I 60
Key Baseline Characteristics c )
Y S N R el R e e il % Viral kinetic parameter estimates were consistent across cohorts, except for g, the % 50
Part C — Part E - K 002-040 002-051 effectiveness of AT-527 in blocking viral production: the 550 mg dose resulted in a
GT1b NC Cirrhotic 3 o 28 21 2 55 the highest ewhich is in agreement with up to a mean of 2.4 log,, reduction of HCV L a0
138 mg 275 mq 550 mg 550 mg % 7 viral load observed in the first 24 h after dosing in the 550 mg cohorts, regardless 3
= 2 ' ' 5 24
(N=6) (N=6) (N=6) (N=6) 8 < . . of genotypes or cirrhosis status (3). 5
GV RNA 5 g 62 61 6.5 64 = Z . % The estimated loss rate of infected hepatocytes (), about 1 d, with AT-527 alone 2
’ ' ' ' : ' < was faster than 0.35 day* with sofosbuvir (4). This higher loss rate with AT-527 2
log,, IU/ML 5.2-6.5 5.4-6.9 5.5-6.5 5.6-7.2 5.7-7.3 B Q : ) . .
mean (range) logyo 1U/m ( ) ( ) ) ( ) ( ) 3 T i ————————————————————————————————— leads to an estimated infected cell half-life of approximately 17 h, as compared to 09_
Genotype 1b/2/3, n 6/0/0 6/0/0 6/0/0 0/0/6 3/1/2 § : 002-060 002-065 48 h with sofosbuvir. 0 , .
- 2 2 3 % The estimated clearance rate constant of HCV virions (c) and half-life were ~0.35 h-! Time (week)
% HCV RNA Samples: o ’ o and ?.O hI respljelgt:;/etljydac;ro(sls)s) cohorts. These results are in agreement with
_ _ 5 Q > previously published data (5). C I -
. < o N . . .. .
_Sgr_lal_samples were collected prior to (0 h on study day 1) and post tregtment . E D o 4 « The pharmacologic delay (7) was estimated to be around 4 h. This is consistent O n C u S I O n S
initiation at 2, 4, 8, 12, 16, 24, 36, 48, 72, 96, 120 and 144 h (days 1-7 during dosing) S O € s ith AT-527 bei leotid q that : ltist tivation to it
and daily after completion of dosing on days 8 to 13, as well as on day 35. S 3 % 46 e with Al-o27being a nucieotide prodrug that requires muitistep activation 1o 1ts % Viral kinetic analysis based on data generated from 7-day dosing of AT-527 as a
. . . _ Z : active triphosphate. This delay is in agreement with the plasma T, (4-5 h) of AT- single agent suggests that >90% of all patients should be cured with 8 weeks of
+ HCV RNA levels were quantified using COBAS® AmpliPrep TagMan® v2.0, with a N 002077 | . . _ 002087 273, nucleoside surrogate of the intracellular active triphosphate of AT-527. treatment
lower limit of quantitation (LLQ) of 15 IU/mL (or 1.18 log,, IU/mL). 28 350 7 1 2 2 35 '
. . . . . : : % Interim data from an on-going pilot study with AT-527 plus daclatasvir, the only
o . © 7 . . . - . ’
# Viral Kinetic Modeling and Simulation: % " A : . & Simulat . ) hSIm_UIatlon_ ) _ ) commercially available standalone NS5A inhibitor, suggest that high cure rates
« HCV viral load decline under AT-527 treatment and rebound after treatment oy @ ) * Simulation was performed with subjects receiving a 550 mg QD dosing regimen and shorter treatment duration may be achieved with a AT-527 containing regimen,
completion was assumed to follow the standard model as described by the o £ € 3 of AT-527 as a single agent to assess treatment duration required to achieve a as compared to sofosbuvir-containing regimens.
differential equations below (4,5): =S Q 2 cure, defined as plasma HCV RNA < 1 [lU/mL (-4.13 log,,/mL). Time to reach _ _ . _ . .
e s S R S plasma HCV RNA < LLQ was also evaluated. < A highly effective single-tablet once daily pan-genotypic short treatment regimen
O ° 002-085GT1b 002-074 GT3 with less drug-drug-interaction potential will greatly simplify the care for chronic
-1+ - 100
ﬂ — s—dT — BVT 0 7 1 x 2 Timséu(day) 7 14 2 2 3 hepatitis C especially in patients with cirrhosis.
dt <
di O Observed HCV RNA > LOQ  Q Observed HCV RNA < LOQ Fited = = = =LLQ 5’; . Re ferenceS
— = BT,V — &8I 2
dt 5!-, 1. S.S. Good et al. (2015) Discovery of AT-337, AT-339 and AT-511, Three Highly Potent and Selective
av (1—e)pl —cV  Predicted vs. observed HCV RNA g o Nucleotide Prodrug Inhibitors of HCV Polymerase. Abs. 2266. Hepatology. 62(1, Suppl): 1310A-11A
dt p 8 - ,g 2. S.S. Good et al. (2016) AT-337, AT-511 and its Salt Form, AT-527: Novel Potent and Selective Pan-
) ) ) _ ) f_:5 genotypic Purine Nucleotide Prodrug Inhibitors of HCV Polymerase. Abs. 1452. Hepatology. 64(1, Suppl):
« Where T is the number of target hepatocytes susceptible to infection, I is the _ = 726A
number of productively infected hepatocytes and V is the viral load. Susceptible "] 3" - — o o - .

4 . : 0 5 3. E. Berliba et al. (2019) Safety, pharmacokinetics and antiviral activity of AT-527, a novel purine nucleotide
hepatocytes are produced at rate s and die at rate d. De novo infection of cells £ o prodrug, in HCV-infected subjects with and without cirrhosis. Antimicrobial Agents and Chemotherapy. DOI:
occurs at rate gand the infected cells are lost at rate . HCV virions are produced 2°] g . 10.1128/AAC.01201-19
at rate p per hepatocyte and cleared at rate c per virion. % . % 4. J. Guedj et al. (2014) Analysis of hepatitis C viral kinetics during administration of two nucleotide analogues:

. . . . S . - —<L0Q (15 IU/mL i . - ivi 211-

- Effectiveness of AT-527 in blocking viral replication is defined by ¢ (0<&<1). Upon > <LoQ (15 10/mi) sofosbuvir (GS-7977) and GS-0938. Antiviral Therapy. 19(2):211-220.

dosing completion, where £= 0, viral load starts to rebound. 2 0 — Cure (<7.5E-5 1U/mL) 5. A.S. Perelson and J. Guedj (2015) Modelling hepatitis C therapy—predicting effects of treatment. Nature
. . . C . C e . g 0 2 a4 6 8 10 12 Review Gastroenterol Hepatology. 12(8): 437-445

- Parameter estimates and associated interindividual variability were obtained §’ Time (week) 6. S. Algahtani et al. (2016) On-treatment HCV RNA as a predictor of SVR12 in patients with genotype 1-6
using a maXImum-l!kel.lhOOd method by.the sftOChaStlc app_rOX|mat|_on . '8 : . . ] ) HCV infection treated with sofosbuvir/velpatasvir for 12 weeks: an analysis of the ASTRAL-1, ASTRAL-2,
eXpeCtat'Qn'maX|m|Zat|0n (SAEM) algorithm implemented in MonolixSuite g Simulation results showed that with AT-527 as a single agent at 550 mg/day: and ASTRAL-3 studies. Presented at EASL, The International Liver Congress,, Barcelona, Spain 13-17 April
2919F|21.(L|xoft, Ors:ly, France?. I -| | R % About 80% and 95% of subjects would have plasma HCV RNA < LLQ by wk 2 and 4 2016.
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