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BACKGROUND LABORATORY ABI.\I.ORMALITIES | o |
PRIOR RELAPSE COHORT PRIOR PARTIAL RESPONSE COHORT PRIOR NULL RESPONSE COHORT * Laboratory abnormalities of at least moderate intensity in white blood cells and
* Faldaprevir (FDV) is a potent inhibitor of HCV NS3/4A with in vitro antiviral activity against neutrophils were similar across treatment arms in all cohorts (Table 6).
HCV genotypes (GT) 1, 4, 5, and 6. . . . . )
® yP FIGURE 2. SVR12 rates (ITT population) FIGURE 4. SVR12 rates (ITT population) FIGURE 6. SVR12 rates (ITT population) Rates of low hemoglobyn (defined as <10 g/dL or <8.5 g/dL) were similar in FDV 12-week
* FDV pharmacokinetics support oral, once-daily (QD) administration.? and 24 week groups using both cut-off points (Table 6).
(A estimate = 55.1; 95% Cl, 41.5-68.7; P<0.0001) (A estimate = 54.0; 95% Cl, 38.4-69.7; P<0.0001)

* A Phase III study of treatment-naive patients infected with HCV GT-1 (STARTVersol)

* Observed bilirubin elevations were characterized by predominantly unconjugated bilirubin.

. : o —~ 100+ | | —~ 100+ | | —~  100-
- . o (=] (=} . o .
treated with FDV plus pegylated interferon a-2a and ribavirin (PR): > (A estimate = 55.0: 95% Cl, 41.4-68.5: P<0.0001) X (A estimate = 43.9: 95% Cl, 28.2-59.7: P<0.0001) = - Peaked around week 2 and rapidly returned to baseline levels shortly after completion
- Reported sustained virologic response 12 weeks after completion of treatment (SVR12) g | | g | | E of FDV treatment.
in 79% (FDV 120 mg QD) and 80% (FDV 240 mg QD) of patients.’ > 80 20 20 > 80 2 80 - In vitro studies suggest these increases are predominantly due to FDV-mediated
 Here, we report the results of STARTVerso3 (NCT01358864), a Phase III trial assessing the = - S inhibition of the bilirubin-conjugating enzyme UDP-glucuronosyltransferase-1A1
efficacy and safety of FDV (240 mg QD) plus PR in treatment-experienced patients with i 60— 5 60- 5 60- (UGT1A1).>
chronic HCV GT-1 infection. = = c
_E _E _E) TABLE 6. Laboratory abnormalities of interest
© © © : :
o o o
c c c 12-weeks 24-weeks 12-weeks 24-weeks
STUDY DESIGN o O el Placebo 260mgQD 240 mgQD 260mgQD 240 mg QD
£ 20- 14 = 20 € 20+ +PR FDV + PR FDV + PR FDV + PR FDV +PR
* Multicenter, randomized, double-blind, placebo-controlled Phase III trial (N=678). 2 s 3 o (N=78) (N=156) (N=157) (N=145) (N=141)
* Adult patients infected with chronic HCV GT-1 who had failed prior PR treatment, o 0. 7/49 69/99 71/102 o 0. VA 33/57 26/55 o 0 48/145 46/141 Y!Tistgo':}'nﬂ?%cer!'?glgrade =3 3 (&) 9(6) 10(6) 43 70)
categorized as: Placebo FDV 240 mg QD FDV 240 mg QD Placebo FDV 240 mg QD FDV 240 mg QD FDV 240 mg QD FDV 240 mg QD z\le;ust(;c/)philf), Gr(a/d)e >3 10 (13) 21(13) 20 (13) 13(9) 15 (1)
< %
- Relapse: HCV RNA <25 IU/mL target not detected (TND) at the end of a complete 12 weeks 24 weeks 12 weeks 24 weeks 12 weeks 24 weeks " G:dn; >’3n(>5 T R 1o 1o 1o 0
48 weeks prior treatment, but detectable within 24 weeks of follow-up ol bilrabin T ) :
- Partial response: >2 log,, decrease in HCV RNA from baseline at week 12 but not g:ggg g gg:gg . 8::“; gég; gg 8;; 22 8[1*; gg 8?; gg gg;
achieving HCV RNA <25 IU/mL TND by end of treatment TABLE 2. SVR12 in patient subgroups TABLE 3. SVR12 in patient subgroups TABLE 4. SVR12 in patient subgroups Grade &4 (>5.0 x ULN) 0 (0) 19(12) 16 (10) 18(12) 10 (7)
. : 12 weeks 24 weeks 12 weeks 24 weeks 12 weeks 24 weeks Hemoglobin
- Nullresponse: Absence of HCV RNA drop by 22 l0g,, from baseline at week 12. Placebo + PR FDV240mgQD+PR | FDV240mg QD + PR Placebo + PR FDV240mgQD+PR | FDV240mg QD +PR FDV 240 mg QD +PR FDV 240 mg QD + PR <log/dl 1) 392 3522 26018 2921
. . . . = = N=102 = N=57 N=55 SVR12 N=145 N=141 <6.0 8
* Patients were randomized based on prior treatment response (Figure 1). SVR12 ) - a2 2R12 L) ( ) : ) ( ) ( ) ALT, alanine transaminase; DAIDS, Division of AIDS Table for Grading the Severity of Adult and Pediatric Adverse Events; ULN, upper limit of normal.
. . . A . ) HCV GT-1 subtype, n/N (%) HCV GT-1 subtype, n/N (%) HCV GT-1 subtype, n/N (%)
- Prior relapsers and partial responders randomized 1:2:2 to receive 48 weeks of PR plus: GT-13 3/24 (13) 28/46 (61) 29/46 (63) GT-13 0/14 (0) 13/25 (52) 15/26 (58) GT-12 17/66 (26) 15/69 (22) SUMMARY
. Placebo for 24 weeks, or GT-1b 4/25 (16) 41/53 (77) 42/56 (75) GT-1b 1/15(7) 20/32 (63) 11/29 (38) GT-1b 30/78 (39) 31/72 (43)  FDV 240 mg plus PR was effective in treatment-experienced patients with HCV
© FDV240 mg QD for 12 weeks then placebo for 12 weeks, or IngcB NG 1/12 (8) 28/32 (88) 24/28 (86) Ingg NG 0/5 (0) 5/5 (100) 5/9 (56) Ingg NG 5/8 (63) 5/10 (50) GT-1 infection.
« FDV 240 mg QD for 24 weeks. CT 5/34(15) 35/56 (63) 39/63 (62) CT 1/19 (5) 25/45 (56) 15/34 (L&) CT 34/100 (34) 36/99 (36) e The majority (87%) of prior relapsers receiving FDV achieved ETS and were eligible to stop
TT 1/2 (50) 6/11 (55) 7/10 (70) TT 0/5 (0) 3/7 (43) 6/12 (50) TT 9/35 (26) 5/32 (16) treatment at week 24
- Prior null responders randomized 1:1 to receive 48 weeks of PR plus: '
Cirrhosis, n/N (%) Cirrhosis, n/N (%) Cirrhosis, n/N (%) » The low SVR12 rates in the placebo groups (14% prior relapsers; 3% prior partial
- FDV 240 mg QD for 12 weeks then placebo for 12 weeks, or Yes 1/6 (17) 9/13 (69) 6/11 (55) Yes 0/7 (0) 4/10 (40) 3/16 (19) Yes 5/40 (13) 7/40 (18) ep groups ( °P P ° priorp
FDV 240 mg OD for 26 weeks No 5/42 (12) 59/85 (69) 65/91 (71) No 1/20 (5) 29/47 (62) 23/39 (59) No 43/105 (41) 39/101 (39) responders) reflect the difficult-to-treat population enrolled.
8 ’ - Comparison with other DAA studies is limited by the early futility rule (>2 log,, decrease
 Patients with prior relapse who achieved early treatment success (ETS, HCV RNA <25 IU/mL in HCV RNA at week 4).
detected or TND at week 4, and undetected at week 8) were eligible to stop treatment at FIGURE 3. Virologic failure for GT-1a and GT-1b patients FIGURE 5. Virologic failure for GT-1a and GT-1b patients FIGURE 7. Virologic failure for GT-1a and GT-1b patients . . . S
- The low SVR12 rate in patients on placebo who met the futility criteria indicates that
* Randomizations were stratified by HCV GT-1 subtype (1a, 1b, and other). previously reported rates.
* Primary endpoint: Sustained virologic response at 12 weeks after completion of treatment 100- 100- 100. 100. 100- 100- * No additional benefit was observed by treating patients with FDV 240 mg for 24 weeks vs
(SVR12; HCV RNA <25 IU/mL TND). GT-1a GT-1b GT-1a GT-1b GT-1a GT-1b 12 weeks.
* Secondary endpoints: SVR24, ETS, alanine transaminase/aspartate aminotransferase S gl S go. g 80 g 804 g 804 g 80- » \irologic breakthrough was higher in prior null responders infected with HCV GT-1a
(ALT/AST) normalization, and adverse events (AEs). % ‘% *% % % *% compared with GT-1b.
T 60 T 60- T 601 0 T 601 53 T 60- T 60 » Q80K polymorphism did not affect GT-1a SVR12 following FDV treatment.
. Y 46 Y= Y— Y= Y = . . . .
FIGURE 1. START Verso3 study design o o o 2 2 o * FDV 240 mg + PR was well tolerated with a similar safety profile to PR alone.
9 40 S 40 S 401 S 40 S 40 S 40
. : 5 5 28 5 5 € € - Lower rates of hyperbilirubinemia were observed with a lower dose of 120 mg FDV in
Relapser: Rebound from 2 0 17 2 Lo e 0. e ° o ° Lol 17 17 the ersol and 2 studies (Poster ).
HCV RNA undetectable at Arm 2 (n=99) o 13 Q 11 o o 9 14 o 12 o
gnddof 48 wglek tre;?tmenta B : 4 5 5 5 8 ) 6 4 1
ut detectable within o TR R SRR TR
24 weeks of follow-up _Al’m 3 (n=102) i 0 00 0 0 0 0 0 0 00 0 0 ol

Non-response Breakthrough Relapse Non-response Breakthrough Relapse Non-response Breakthrough Relapse Non-response Breakthrough Relapse Non-response Breakthrough Relapse Non-response Breakthrough Relapse _

* FDV plus PR demonstrated a significant and clinically meaningful improvement of
Prior partial response SVR12 rates over PR.

Partial responder: HCV RNA Non-response indicates that patient never achieved HCV RNA <25, undetected. Breakthrough indicates confirmed virologic failure during FDV or Non-response indicates that patient never achieved HCV RNA <25, undetected. Breakthrough indicates confirmed virologic failure during FDV or Non-response indicates that patient never achieved HCV RNA <25, undetected. Breakthrough indicates confirmed virologic failure during FDV or
drop by =2 log,, from Arm 1 (n=29) Placebo + PR “ PR treatment. Relapse is a return to detectable viral load after completing planned treatment with undetected HCV RNA at end of treatment. PR treatment. Relapse is a return to detectable viral load after completing planned treatment with undetected HCV RNA at end of treatment. PR treatment. Relapse is a return to detectable viral load after completing planned treatment with undetected HCV RNA at end of treatment. ° Th ese resu |t$ Suggest that FDV p| us PR provides an effective a nd We| |-to|erated
baseline to week 12, but

et mdetoctable P FDV 240 mo treatment regimen in previously difficult-to-treat, treatment-experienced patients
= Pl PR ; ; :

Breakthrough: HCV RNA ! & =31 QD + PR “ infected with HCV GT-1.

undetectable during

reomen s nemgto | A 3 (15 omren | A

detected during ongoing -

treatment TABLE 1. Baseline demographics FIGURE 8a. ETS in prior relapse cohort FIGURE 8b. SVR12 in patients who achieved SAFETY » FDV is also being investigated in:
—— £ I [0 (52 O  In concordance with treatment-naive studies, a favorable safety profile, with only slightly - STARTVersol and 2 in combination with PR in treatment-naive patients with
Prior null response _ _ mg 12weeks 24 weeks 12weeks 24 weeks | 12weeks 24 weeks . . i -1 1 i
i g sy |00 =048 “ Placebo + FDV.240mg FDV 240 mg| Placebo+ FDV 240 mg FDV 240 mg|FDV 240 mg FDV 240 mg increased rates of AE over PBO, was observed at the tested higher dose (240 mg QD) of chronic HCV GT-1 infection (Poster 1088)
HCV RNA drop by >2 log,, FDV QD +PR~ OD+PR PR QD+PR OD+PR [ OD#PR " OD+PR L e FDV (Table 5) - Interferon-free combinations:
rom bsens oves 15| Arm 2 1=141) | SR G S _ motoy 00 RCoy 00 KOO : ' In the SOUND-C3 study of FDV i combination with th osic
Male, n (%) 29(59)  55(56)  60(59)  19(66)  37(65)  34(62)  91(63)  78(55) ” B = i ieati : : 0 GO 0 ; ; : © Inthe SUUND-L5 study o 1N combination Wi € non-nucieoside
| | | —p Rece 0 £ 80 ; 80 e All study medications were dlscontmued.m 6% and 5% of patients with AEs in the NS5B inhibitor deleobuvir (DBV) plus ribavirin, SVRI2 rates of up to 95% were
Day1 Week12 Week 24 Week 48 Asian 612 17D 2000 e@h 1008 7dy 200 2 fs . FDV + PR 12- and 24-week arms, respectively (Table 5). achieved in patients infected with HCV GT-1b (Poster 1102)
; < 60- =8 604 . _ _ o : e
*Stopping rule for RGT criteria: all relapsers, who did not achieve ETS (HCV RNA <25 IU/mL (detected or undetected) at week 4 and <25 IU/mL White b2(86)  78(79)  78(77)  22(76)  A4k(77)  46(84)  109(75) 104 (74) ko STt « Incidence of AEs of at least moderate intensity was similar across treatment arms and  Early data from a Phase II study with FDV plus DBV and the NS5A inhibitor
(undetected) at week 8, had extended PR treatment to week 48; °N=146 patients randomized, but N=145 patients treated.PR, pegylated interferon Mean age, years (SD) 53(8) 54 (9) 54 (8) 56 (8) 53(8) 52 (10) 53 (9) 54 (8) S "':J © = horts (Table 5) PPI-668 in difficult-to-treat HCV GT-1a patients showed a rapid Virologic
a-2a/ribavirin; QD, once daily; RGT, response-guided therapy. Mean BMI, kg/m? (aSD)o 27 (&) 26 (4) 26 (4) 27 (&) 26 (4) 27 (&) 26 (5) 27 (5) % § 40 é b 40+ cohorts {1able 5). response in 97% of patients (Poster LB—22)
ACVGTLsubtypennCh) - 49)  56G7) 4605 168 2504 2607 6646  69(9) & S  In FDV-treated patients, gastrointestinal events were the most commonly occurring AE
o — ]
1b ___ 2 G 5364 5665 1562 32(56) 29(53) 78B4 72051 20 £ 20 (Table 5). REFERENCES: 1. White PW, et al. Antimicrob Agents Chemother 2010;54:4611-4618. 2. Manns MP, et al. ] Hepatol 2011; 54:1114-1122.
ANALYSES ILZSE (r512979860), n (%) 12 (25) 32 (32) 28 (28) 5(17) 5(9) 9 (16) 8 (6) 10 (7) 85/99 89/102 64/85 67/89 L. . . . . 3. Ferenci P, et al. ] Hepatol 2013;58:5569. 4. European Medicines Agency. Committee for Medicinal Products for Human Use (CHMP).
, . , , o1 34(69) 56(7)  63(62)  19(66)  45(79)  34(62)  100(69) 99 (70) 0- (B * Rash, photosensitivity, and jaundice occurred in <5% of FDV-treated patients. Guideline on clinical evaluation of medicinal products for the treatment of chronic hepatitis C. 2011. From: http://www.ema.europa.eu/
e Primary efficacy analyses based on intent-to-treat (ITT) population. T 2 (&) 11 (11) 10 (10) 5(17) 7(12) 12(22)  35(2)  32(23) docs/en_GB/document_library/Scientific_guideline/2011/02/WC500102109.pdf. 5. Sane R, et al. ] Hepatol 2011;54(Suppl. 1):5488.
FDV 240 mg QD FDV 240 mg QD FDV 240 mg QD FDV 240 mg QD : S : :
. . . o . Fibrosis stage®, n (%) ek S dweck i el * Four deaths were reported during this trial, none of which were considered to be related to
* Proportions of prior relapsers and partial responders achieving SVR12 analyzed using the FO-F2 37(76)  73(74)  64(63)  16(55  4O(70)  31(56)  74(51) 67 (48) weeks weeks weeks Weeks tud dicati DISCLOSURES
Coch -~Mantel-H | test F3/F4 11 (22) 25 (25) 38(37) 11(38) 17 (30) 24 (44) 71 (49) 74 (53) study meaication.
ochran—iviantei—Haenszel test. Cirthosis present,n (%) 6(12) ___13(13) __11(11) __ 7(24) ___10(18) __ 16(29) __ 40(28) __ 40(28) i : i : s The authors report the following disclosures: AbbVie (DM], XF, AC, DF, KA, CC, WG, IM], YT), Achillion
Two deaths occurred in the post-treatment period (<30 days post treatment)
- Stratified by GT-1 Subtype and pl’iOI’ treatment response "HCV GT-1 subtype analyses by sequencing of NS3; *Fibroscan results were used to determine stage of fibrosis for patients without a liver biopsy DeremiiEier = FEfes wiih ETS. ’ (IM], PF), Amylase isoenzymes (DM)), Anandys (IM]), Astex (KA), Bayer (AC, ]J-FD), BI (IM], TA, PF, GRF,
‘ e imvastiontor baostl o fibrosean, Biomas, and/or othar elinieat baamt o ave clrthosis then F3/F was recorded; Cirrosts was determined by ETS, early treatment success: HCV RNA <25 [U/mL (detected or undetected) at week 4 and <25 IU/mL (undetected) at week 8. - Further two deaths occurred >30 days post-treatment. DM], PM, JGS, AC, DF, KeA, CC, WG, J-FD, JOS, NS, WOB, GS, AMQ), BMS (IM], TA, GRF, DMJ, AC, DF,
e For prior null responders, a 95% confidence interval for SVR12 for each arm was QD, once daily; SD, standard deviation. Response-guided therapy based on achievement of ETS was only for prior relapsers. KA, KeA, CC, WG, J-FD, YT), Chugai Pharmaceuticals (YT), CMC (DM)), Enanta (IM]), Gilead (IM], TA,
calculated PF, GRF, DM], FN, PM, XF, AC, DF, KA, CC, J-FD), GSK (IM], GRF), Hexal (KeA), Idenix (IM], GRF, CC),
) TABLE 5. AE summar Johnson & Johnson (DM]), Kadmon (IM]), Madaus Rottapharm (PF), Medscape (CC), MSD (FN, XF,
- The lower limit was compared with 0.2.* EFFICACY : y DF, KA, KeA), Novartis (IM], PF, GRF, FN, J-FD), Onyx (PM), Oxfort Pub (DM)), Pfizer (IM], PF), Presidio
- " - . (IMJ), Regulus (GRF), Roche/Genentech (IM], TA, PF, DM], FN, AC, DF, KA, CC, WG, ]J-FD), Salix (PF, PM),
» Safety analysis included all patients receiving =1 dose of study medication, regardless of * Prior relapsers: 55% estimated difference in SVR12 rate between FDV + PR (both arms) and Placebo FDVVZVES nig FDVVZVES ns;g Schering/Merck (IM], TA, GRF, DM], PM, AC, CC, WG, ]J-FD), Tibotec/Janssen (IM], TA, PF, GRF, DM],
randomization. PR + placebo_treated patients (P<0.0001’ Figure 2) IMPACT OF EMERGENT RESISTANCE'ASSOCIATED VARIANTS (RAVS) +PR QD +PR QD +PR FN, PM, XF, AC, DF, KA, CC, ]'FD), Vertex (IM], PF, PM, KA, CC, WG), Vindico (DM]), Zenyaku KOgyO
(N=78) (N=301) (N=298) (YT), and none (DW).
* All other efficacy and safety data were summarized descriptively. * Prior partial responders: 54% and 44% estimated difference in SVR12 rate between FDV + AND BASELINE POLYMORPHISMS Any AE, n (%) 74 (95) 292 (97) 295 (99) s ]OS, NS, WOB, GS, and AMQ are employees of Boehringer Ingelheim.
PRand PR + placebo-treated patients (P<0.0001) in the 12- and 24-week arms, respectlvely e The most common emergent RAVs in FDV-treated pat]'ents who failed to achieve SVR12 AEs leading to discontinuation of all study medications, n (%)? 0(0) 18 (6) 16 (5) * This study was sponsored by Boehringer Ingelheim.
I;ARsarlziZTnmneunl:jfedssz),nE(:,:gﬁ d;‘:tsi‘;‘x:;insez’f; IILnJI]ItP?;;::hi;ilti;?tti:?n/cge:i::)fvg?/sR ‘;‘2’r]?rs]":ﬁ;eadc‘t:‘\i‘ftiZ‘:erfgigh’ph=aJ‘;’gv$E;Le:;:i sy over (Figure 4). were NS3 R155K (GT-1a) and substitutions at D168 (GT-1b). AEs leading to discontinuation of FDV or placebo, n (%) 0 (0) 23 (7) 24 (8) * This presentation includes discussion of investigational drugs not approved for use in humans.
hypothesis was that the incidence=0.2. * Prior null responders: 33% SVR12 rate in both FDV + PR arms (12-week arm, P<0.0001 and : : AE of at east moderate intensity, n (%)" 35 (43) 175 (58) 177 (59)
P o=2Te ) ( * None of the common GT-1a or GT-1b NS3 polymorphisms detected at baseline were found : : - ACKNOWLEDGEMENTS
24-week arm, P=0.0002 vs historic control rate [20%]*) (Figure 6). . . . . AEs of interest of at least moderate intensity by preferred term,
to reduce SVR12 in any cohort, including the Q80K polymorphism. n (%)° * We thank the patients, physicians, and all of our colleagues at Boehringer Ingelheim who worked
RESULTS * Low PR + placebo SVR12 rates in the difficult-to-treat prior relapse and partial response . . . . . . Gastrointestinal 5 (6) 59 (20) 52 (17) to provide the data reported
cohorts (14% and 3%, respectively: Figures 2 and &). - Q80K was detected in 85/308 (28%) of patients infected with HCV GT-1a with available Anemia¢ L (5) 30 (10) 31 (10) here.
R ) . sequence data. Any serious AE, n (%) 1(1) 30 (10) 24 (8) * Medical writing assistance, =
PATIENTS * Among FDV-treated patients in the prior relapse cohort, 86%—-87% achieved ETS Deaths, n (%)° 000 1(0.3) 1(0.3)¢ supported by Bgoehringer ////
* Of 678 randomized patlents, 677 received at least 1 dose of StUdy medication. (Figure 83) and were therefore ellglble to StOp treatment at week 24. - No ]mpaCt on the vi rOIOg]C response to FDV. s0ne patient in the FDV 240 mg 24-week arm discontinued treatment due to hyperbilirubinemia considered related to study drug. "Based on DAIDS Ingelheim’ was prOVided by ///////
. . . o 4 . . di tem (Grade 2=moderate; Grade 3= ; Grade 4=life-threatening); °Selected AEs with f f>5% i treat t ; 9A i i
* Baseline demographics and disease characteristics were similar among treatment arms - Of those, 75% of patients in both the 12-week and 24-week arms achieved - Inall 3 cohorts combined, SVR12 was achieved in 30/75 (40%) of patients with Q80K defined by nvestigator Deaths occurring <30-days posttreatment and not considered related o stucy mecication; A patient n the null-responder Andrew Brooks of Choice .
,, . ’ . . . . cohort, who died of sepsis; 8A patient in the partial-responder cohort, who died from multiple injuries caused by a fall. Healthcare Solutions dunng VE PSO
and cohorts (Table 1) SVR12 (Flgure 8b) polymorphlsm vs 82/195 (420/0) of patlents without the QSOK substitution. AE, adverse event; DAIDS, Division of AIDS Table for Grading the Severity of Adult and Pediatric Adverse Events; PBO, placebo. prepal’ation of this poster.
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