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Chronic HCV infection affects 130-170 million individuals worldwide and there are currently
34 million people living with HIV/AIDS. The aim of treatment of HCV is the elimination of the
virus (sustained virological response). With development of drugs that specifically target HCV
replication, direct-acting agents, sustained virological response rates have dramatically
changed for genotype 1 infections. Challenges in the use of direct-acting agents in patients
with HIV/HCV co-infection include the potential for drug—drug interactions between HIV and
HCV drugs, additional drug toxicities and the need for therapy with IFN-o.. Faldaprevir (FDV),
previously known as Bl 201335, is a second-wave HCV NS3/4A protease inhibitor with highly
potent in vitro activity against HCV GT-1a/1b and improved pharmacokinetics suitable for
once-daily dosing. FDV is currently in Phase lll development. This article will review the
pharmacology and pharmacodynamics of FDV, the efficacy and safety of the drug and
explore possible future developments in the management of chronic hepatitis C infection,

focusing on HIV/HCV co-infected patients.
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Chronic HCV infection affects 130—170 million
individuals worldwide [1], whereas currently
34 million people are living with HIV/
AIDS [101]. Because of overlapping pathways of
transmission, approximately 4-5 million indi-
viduals worldwide are estimated to be co-
infected with both viruses [2]. Co-infection rates
are higher in areas where injection drug use is
one of the major transmission pathways for
HIV, such as in Eastern Europe where up to
70% of HIV patients are likely to also have
HCV co-infection [3].

Genotype (GT)-1 HCV is the most com-
mon genotype, which can be found in more
than 50% of patients both in HCV mono-
infected and HIV co-infected patients [34] and,
prior to the advent of direct-acting antivirals
(DAAs), has been particularly difficult to treat.
Like GT-1, GT-4 is challenging to treat and
its incidence is increasing in countries in East-
ern and Southern Europe and Argentina (5]
mainly due to migration. Clearly, this fact
emphasizes the need for the development of
HCV compounds with pan genotypic activity.

HCV GT-3, which is predominantly transmit-
ted through injection drug use, also plays a
role in co-infection, whereas GT-2 is present
in very few patients [6).

HIV/HCV

increases liver fibrosis, particularly in patients

co-infection  accelerates and
with advanced immunodeficiency [7.8]. Since
the introduction of HAART, the life expect-
ancy for people living with HIV/AIDS has
dramatically improved and hepatitis C co-
infection has emerged as an important factor
of non-AIDS morbidity [9]. Indeed, in coun-
tries with expanded access to HAART, end-
stage liver disease has become one of the most
common causes of non-AIDS deaths [10].

Since the development of the first protease
inhibitor (BILN 2061) to specifically target
HCV replication 10 years ago [11], DAAs have
been on the horizon for the treatment of
chronic HCV infection with numerous agents
currently being tested in Phase II and III clini-
cal trials. There are also two HCV NS3/4A
protease inhibitors, telaprevir and boceprevir,
for the treatment of HCVGT-1 infection,
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Table 1. Direct-acting and host-targeting anti-HCV agents in Phase Il or Ill clinical development.

Simeprevir Daclatasvir Sofosbuvir Lomibuvir (VX-222) Alisporivir
ABT-450 Ledipasvir (GS-5885) Mericitabine Deleobuvir (BI-207121) Miravirsen*
Faldaprevir PPI-668 ALS-2200 (VX-135) ABT-333

Asunaprevir ACH-3102 Setrobuvir

Vaniprevir (MK-7009) ABT-267 TMC-647055

Danoprevir Samatasvir (IDX-719) BMS-791325

MK-5172 MK-8742 GS-9669

Sovaprevir GSK-2336805

Vedroprevir (GS-9451) GS-9256

‘Cyclophillin inhibitors.
*miRNA-122 antagonist.

GS-5816

which already have been licensed in the USA, Europe and
South America and have significantly increased sustained viro-
logic response (SVR) rates in treatment-naive HCV
GT-1 patients to up to 75% [12.13]. Challenges in the use of
DAAs in patients with HIV/HCV co-infection include the
potential for drug—drug interactions between HIV and HCV
drugs, additional drug toxicities and the need for therapy with
IFN-o [14].

For that reason, there remains an urgent need for develop-
ment of further new drugs and ideally IFN-free treatment
regimens. Tasee 1 [15] summarizes the HCV drugs currenty in
development in Phase II and III. Faldaprevir (FDV), previously
known as BI 201335, is a second-wave HCV NS3/4A protease
inhibitor with highly potent iz wvitro activity against HCV
GT-1a/1b and improved pharmacokinetics suitable for once-
daily (q.d.) dosing. BI 201335 is currently in Phase III devel-
opment. There is an ongoing Phase III study (STARTVerso4)
assessing the efficacy and safety of FDV in combination with
pegylated interferon and ribavirin (PeglEN/RBV) in HIV/
HCV co-infected patients.

Pharmacology
FDV is a peptidomimetic HCV-specific protease inhibitor with
in vitro activity against GT-1, -2, -4, -5 and -6; but its activity
is particularly high for GT-1, subtypes a and b [1617]. Preclini-
cal and preliminary human pharmacokinetic studies suggested
that FDV maintains sufficient plasma concentrations at steady-
state allowing q.d. dosing [18]. It is being developed by
Bochringer-Ingelheim. FDV works by binding to the active site
on the NS3/4A enzyme, which is critical in HCV replication.
Three Phase III trials of FDV and PeglFN/RBV combina-
tion therapy have been completed for HIV-seronegative
patients infected with HCV GT-1. A further Phase IIT study of
triple therapy in HIV-co-infection (STARTVerso4) is still
ongoing as well as studies on IFN-free regimens with other
DAA agents including deleobuvir (DBV; BI 207127).

Pharmacodynamics

FDV possesses a C-terminal carboxylic acid that contributes to
be a highly optimized non-covalent competitive inhibitor of
full-length NS3-NS4A proteases of HCV genotypes la and
1b 17]. In preclinical studies, FDV inhibited in vitro Huh-7
cells with 50% effective concentration (ECsg) of approximately
6.5 and 3.1 nm for genotypes la and 1b, respectively [17]. It is
a very weak inhibitor of cathepsin B and showed no measura-
ble inhibition of human leukocyte elastase.

Pharmacokinetics & metabolism

The safety and pharmacokinetics of FDV have been character-
ized in an escalating single-dose study (trial 1220.3) and in a
multiple rising dose, 21- to 28-day trial (1220.6) in healthy
volunteers. The amino acid side chains and N-terminal cap-
ping group of FDV have been optimized for potency in both
cellular and biochemical assays to provide good absorption,
distribution, metabolism, elimination and pharmacokinetics
properties allowing efficient uptake and distribution of the
drug to the target organ, the liver [16]. Plasma FDV concentra-
tions peaked at 2-6 h (t,.) and increased supra-proportionally
with dose as seen for mean C,,. Cnin and area under the
curve. Mean elimination half-life of FDV was approximately
20-30 h [1s].

Absorption

FDV is rapidly absorbed following oral administration. /7 vitro,
a good Caco-II permeability and metabolic stability has been
observed. Single-dose PK revealed a clearance of 17, 3.0 and
2.6 ml/min/kg in rat, monkey and dog, respectively, with a
corresponding oral bioavailability of 29.1, 25.5 and 35.6% [19].

Distribution

Studies in rats have shown that after oral administration FDV
is rapidly distributed to the liver, reaching a mean liver/plasma
ratio of 42 within 1 h, and maintaining a similar ratio over the
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Table 2. Phase Ib, Il and Il clinical trials including faldaprevir.

SOUND-C1 Ib 32 Naive GT-1 28 days’
SILEN-C1 Ib 429 Naive GT-1 24 weeks
SILEN-C2 Ile} 288 Experienced GT-1 24 weeks
SILEN-C3 Ib 159 Naive GT-1 12 or 24 weeks
STARTVerso1/1220.30 Il 652 Naive GT-1 12 or 24 weeks
STARTVerso2/1220.47 1l 657 Naive GT-1 12 or 24 weeks
STARTVerso3/1220.7 1l 678 Experienced GT-1 12 or 24 weeks
STARTVerso4/1220.19 Il 308 HIV co-infected; naive + relapser GT-1 12 or 24 weeks
SOUND-C2 Ib 362 Naive GT-1 16-40 weeks'

Length of treatment with faldaprevir and deleobuvir.

FDV: Faldaprevir; GT: Genotype.

whole sampling time of 8 h, with comparable mean retention
time values in both liver and plasma [20].

Metabolism

The mean half-life of FDV is 20-30 h [18]. It is a substrate and
moderate inhibitor of CYP3A4, a mild inhibitor of CYP2C9,
and an inhibitor of UGT1Al from in vitro data [21]. It can
produce indirect hyperbilirubinemia, especially in patients with
Gilbert’s syndrome [22].

Elimination

FDV elimination was studied in rats, dogs, monkeys and
human volunteers. A very high liver concentration of the drug
was observed especially in rats and hepatic-related clearance [19).
The only drug—drug interaction observed in clinical trials sug-
gests that FDV is primarily metabolized by the CYP450

enzyme complex [2123].

Drug-drug interactions
In vitro studies showed that FDV inactivates the CYP450 enzyme
CYP3A4 (K; = 61.9 um and kip,e = 0.131 min™). In healthy vol-
unteers receiving FDV 240 mg two-times a day (b.i.d.), increases
in plasma concentrations of midazolam were observed following
administration of intravenous midazolam, suggesting weak inhibi-
tion of hepatic CYP3A4. Greater increases in plasma concentra-
tions of midazolam were observed following the administration of
oral midazolam, suggesting moderate inhibition of overall (intesti-
nal and hepatic) CYP3A4. In addition, an increase in S-warfarin
exposure was obtained following a weak inhibition of CYP2C9
(21]. A similar increase was seen in the exposure of omeprazole and
its metabolite 5-OH omeprazole suggesting that FDV inhibits
CYP3A4 metabolism of omeprazole and 5-OH omeprazole but
not CYP2C19. FDV had no significant effect on caffeine, efavir-
enz and dextromethorphan, suggesting that CYP1A2, CYP2B6
and CYP2D6 activities were not significantly affected by FDV [21].
With regard to interactions between FDV and antiretroviral
HIV drugs, FDV has been studied in combination with

darunavir/ritonavir (DRV/r), efavirenz (EFV) and tenofovir
(TFV) in three open-label, Phase I trials in healthy volunteers [23].
When FDV was co-administered with DRV/r or TFV, there
were no clinically relevant effects on the PK of DRV or TFV.
FDV exposure, however, increased by approximately 130% with
DRV/r, but decreased by approximately 22% with TFV, and
also decreased by approximately 35% with EFV. The decrease in
FDV exposure in combination with EFV is thought to be due
to a CYP3A4 induction. As a consequence of the observed
drug—drug interactions between FDV and HIV drugs, the fol-
lowing dosing recommendations are provided and have also
been studied in the ongoing clinical trial: 240 mg of FDV in
combination with EFV and 120 mg in combination with
DRV/r or atazanavir/r. No relevant interactions are expected
between FDV and raltegravir or maraviroc allowing for the
study of different FDV doses in the clinical trial.

In a further Phase Ila study, the interactions between FDV
and DBV and their individual and combined effect on CYP-
mediated metabolism in patients with chronic GT 1 HCV
infection were evaluated. Interestingly, a two-way drug interac-
tion was observed when FDV was combined with DBV,
increasing the exposure to both compounds, as well as weakly
inducing CYP2C9 and weakly inhibiting CYP3A4 [24].

Clinical efficacy
Tasee 2 summarizes the clinical trials of the FDV development
program.

Phase I studies

Phase Ib studies were conducted in treatment-naive HCV
mono-infected patients with HCV GT-1 infection. During
14-days of monotherapy with FDV a median maximal viral
load (VL) reduction of 3.0, 3.6, 3.7 and 4.4 log;, for the 20,
48, 120 and 240 mg groups was observed, respectively. VL
breakthroughs (increases of 1log;o in VL from nadir) were seen
in most patients on monotherapy and were caused by NS3/4A
variants (R155K, D168V) conferring in wvitro resistance to
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Table 3. Baseline characteristics of patients enrolled

in the STARTVerso4 trial.

Mean age, years 47 47
Male (%) 77 93
White (%) 75 91
black (%) 16 3
EFV-based (%) 28 25
ATV/r or DRV/r-based (%) 25 10
Ral-based and other (%) 44 59
No ART (ARV-naive) (%) 3 6
Mean CD4* cell count, cells/mm? 544 549
HCV VL >800,000 IU/ml (%) 82 71
Genotype 1a HCV (%) 77 80
Cirrhosis, F4 or transient 17 16

elastography >13 kPa (%)

ART: Antiretroviral therapy; ARV: Antiretroviral; ATV/r: Atazanavir/ritonavir;
DRV/r: Darunavir/ritonavir; EFV: Efavirenz; F4: Metavir F4; Ral: Raltegravir; VL: Viral load.
Data taken from [32].

FDV [18]. In most of the subjects, the co-administration of
PeglFN/RBV at days 15-28 allowed for continuous VL reduc-
tions. VL breakthroughs were observed during triple combina-
tion in only 16% of patents [18]. FDV was generally well
tolerated; overall, mild rash or photosensitivity was reported in
4 of 34 patients. The only dose-dependent laboratory abnor-
mality was a mild unconjugated hyperbilirubinemia (8%).

SOUND-C1 was a Phase Ib study that evaluated FDV in
IFN-free regimens. Thirty-two treatment-naive patients with
chronic HCV GT-1 infection were randomized to receive
4 weeks of treatment with DBV [25] (a non-nucleoside NS5B
polymerase inhibitor) 400 or 600 mg three-times daily plus
FDV 120 mg q.d. and weight-based RBV for 4 weeks. IFN-free
therapy was followed by response-guided FDV plus PegIFN/
RBV to week 24 or 48. At week 4, 73 and 100% of individuals
in the DBV 400 and 600 mg groups reached HCV RNA
<25 IU/ml [26]. Two patients exhibited increases in HCV RNA
during IFN-free therapy but were successfully treated with IFN-
based therapy. After 24 weeks of treatment, the SVR was 73%
for DBV 400 mg and 94% for the 600 mg group [26].

Phase Il studies

Data from Phase II studies demonstrated potent antiviral activ-
ity of FDV against HCV GT-1 both in regimens with
PeglFN/RBV and in an IFN-free combination of FDV with

DBV and RBV [27-30]. Improved viral cure rates were observed
both in patients who had never been previously treated and
patients who had not responded to previous treatment, com-
pared with PegIFN/RBV alone. The four Phase II trials were
SILEN-C1, SILEN-C2, SILEN-C3 and SOUND-C2.

SILEN-C  comprised several multicenter, multinational,
randomized, double-blind, placebo-controlled, Phase II studies
assessing the efficacy and safety of FDV in combination with
PeglEN/RBV in treatment-naive and treatment-experienced
HCV GT-1-infected individuals [28-30]. In the SILEN-C stud-
ies, FDV in combination with PeglFN/RBV demonstrated
improved SVR rates in both treatment-naive and treatment-
experienced patients. Results also demonstrated that shortening
the total treatment duration to 24 weeks was achievable in the
majority of treatment-naive patients.

SILEN-C1 enrolled treatment-naive HCV GT-1-infected
patients who received 120 or 240 mg of FDV q.d. plus
PeglFN-02a/RBV. Participants who received 240 mg of FDV
q.d. plus PegIEN/RBV for 24 weeks without any lead-in phase
(consisting in 3-day of placebo plus PegIFN/RBV) achieved
84% SVR versus 56% in patients in the control arm receiving
dual therapy with PeglFN/RBV. Results from SILEN-C1 dem-
onstrated no benefit in continuing PeglFN/RBV for longer
than 24 weeks in patients who achieved a maintained rapid
virologic response (mRVR; VL <25 IU/ml at week 4 and unde-
tectable at weeks 8—20) [29].

SILEN-C2 included 290 non-cirrthotic HCV GT-1 patients
with prior null or partial-response who were randomized 2:1:1 to
receive 48 weeks of PeglFN-02a/RBV in combination with
24 weeks of FDV 240 mg q.d. with 3 days PeglFN/RBV lead-in
(LD); 240 mg q.d. without LI or 240 mg b.i.d. with LI Patients in
the 240 mg q.d./LI group achieving mRVR were re-randomized
to cease all treatment at week 24 or continue PegIFN/RBV up to
week 48. SVR rates were 32, 50 and 42% in prior partal-
responders and 21, 35 and 29% in prior null-responders in the
FDV 240 mg q.d./LL 240 mg q.d. and 240 mg b.i.d./LI groups,
respectively. In the 240 mg q.d./LI group, a significantly higher
proportion of mRVR patients re-randomized to 48 wecks treat-
ment achieved SVR, compared with those assigned to 24 weeks
treatment (72 vs 43%; p = 0.035). Rates of gastrointestinal disor-
ders, jaundice, dry skin and photosensitivity were increased under
the 240 mg b.i.d. dose compared with the 240 mg q.d. dose.
FDV discontinuations owing to adverse events occurred in 6,
4 and 23% of patients in the 240 mg q.d./LI, 240 mg q.d. and
240 mg b.i.d./LI groups.

SILEN-C3 included 159 treatment-naive GT-1 HCV
patients who were randomized to receive 120 mg q.d. FDV for
12 or 24 weeks, each after 3 days LI with PeglFN-02a/RBV.
In both groups, PeglEN/RBV was administered for 24 weeks.
Patients who did not achieve an mRVR (defined in this trial as
VL <25 IU/ml at week 4 and undetectable at weeks 8—12) con-
tinued PeglEN/RBV to week 48 [30. A high SVR rate was
observed even though 12% of the padents enrolled into the
study were cirrthotic at baseline. Both 12- and 24-week arms
had similar SVR rates of 67 versus 74% [30].
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The SOUND-C2 trial explored the com- Week 12 Week 24 Week 48
bination of FDV with the non-nucleoside 1 l
NS5B inhibitor DBV with and without FDV 240 mg q.d.
. . . PeglFN/RBV
RBV in HCV-GT-1 treatment-naive patients + PegIFN/RBV
A of 362 . includi 308 FDV 240 mg q.d. ) 2
[27]. A to.t o. : patients, including |\, \\~\ a7 + PeglFN/RBV \TGT
33 with liver cirthosis, were enrolled and | cginfected / No further
. . . . PEGIFN/RBV
randomized into 5 study arms. Patents patients treatment
receiving all three drugs including twice-daily HCV
DBV achieved a 69% SVRI2, which was | lreatment
. % observed naive or
.hlgher than tl.le SVRIZ. rate of 39% observe previous PegIFN/RBV
in those patients receiving the two DAAs relapser A
without RBV. SVR was higher in patients FDV 120 mg q.d. + PeglFN/RBV QGT
with HCV GT-1b versus GT-1a (85 vs No further
treatment

43%) and/or IL-28B CC versus non-CC
genotype (84 vs 64%) [27].

Figure 1. STARTVerso4 study design. Response-guided therapy, patients with HCV

RNA below lower limit of quantification, at week 4, and HCV RNA not detected at week

Phase lll studies

Four START Verso Phase III trials are cur-
rently evaluating FDV  combined with
PeglEN/RBV.  STARTVerso4
HIV-HCV co-infected patients.

STARTVersol [31] is a double-blind,

placebo-controlled Phase III trial of FDV in combination with
PeglFN/RBV. The study enrolled and treated 652 treatment-
naive patients from Europe and Japan who were infected with
chronic GT-1 HCV infection. Patients were randomized to
receive PeglFN/RBV in combination with a q.d. dose of
120 mg FDV, 240 mg FDV or placebo. Treatment duration
(total of 24 or 48 weeks) depended on whether patients met

through week 48.

includes

criteria for protocol-defined early treatment success (ETS; VL
<25 IU/ml at week 4 and undetectable at week 8) [31]. Patients
in the FDV arms received this drug during the first 12 weeks
of therapy.

ETS was achieved by 87 and 89% of patients treated with
the FDV-based regimen (120 or 240 mg), respectively. Patients
receiving a shorter treatment of 12 weeks FDV with 24 weeks
PeglFN/RBV had an SVRI12 rate of 86 and 89% (120 or
240 mg), respectively [31].

Serious adverse events were experienced by 6% of the
placebo-treated patients, 7% of patients receiving 120 mg FDV
and 7% of patients receiving 240 mg FDV. Rash and gastroin-
testinal disturbances were the most common adverse events of
at least moderate intensity. No rash events were life-threaten-
ing. Adverse events led to discontinuation of study medications
in 4% (n = 5), 4% (n = 10) and 5% (n = 14) in the placebo,
FDV 120 mg and FDV 240 mg arms, respectively [31].

Faldaprevir for HIV/HCV co-infected patients
START Verso4 is an open-label, Phase III study assessing the
efficacy and safety of FDV in combination with PeglFN/RBV
in HIV/HCV co-infected patients. Four hundred and fifty-
three patients co-infected with HCV and HIV were screened
for the study, and of them 308 individuals were treated.
Inclusion criteria were the presence of HIV-1 and chronic
HCV GT-1 infection, patients were naive of HCV treatment

8 (ETS) will be re-randomized 1:1 at week 24 to stop treatment or continue PegIFN/
RBV through week 48. Patients who did not achieve ETS will continue PeglFN/RBV

ETS: Early treatment success; FDV: Faldaprevir; PeglFN/RBV: Pegylated interferon and
ribavirin; RGT: Response-guided therapy.
Data taken from [32].

or experienced, only if relapsers; patients were antiretroviral
naive or on stable HAART; HCV viral load was higher than
1000 IU/ml. Exclusion criteria were the presence of mixed
HCV genotype infection (1/2, 1/3, 1/4); HBV infection (pres-
ence of HBsAg); active malignancy or history of malignancy
within the last 5 years; received concomitant systemic antiviral
(other than antiretroviral), hematopoietic growth factor or
immunomodulatory treatment in 28 days prior enrolment
decompensated liver disease, as evidenced by ascites, hepatic
encephalopathy, esophageal variceal bleeding and/or laboratory
values that add up to 27 points according to the Child-
Turcotte—Pugh classification; hemoglobin levels <11 g/dl for
women and <12 g/dl for men; patients with stable cardiac dis-
ease and hemoglobin <12 g/dl and known hypersensitivity to
any ingredient of the study drugs.

Sixty-nine patients (22%) were relapsers to previous HCV
therapy and 239 (88%) were HCV treatment-naive. Individuals
could either be HIV treatment-naive or currently being treated
with antiretroviral therapy. The trial included patients with
compensated cirrhosis (17% had F4 cirrhosis or transient hep-
atic elastography >13 kPa) [32]. Tasie 3 summarizes the patient’s
baseline characteristics.

Patients were divided into two groups: group 1 received
12 or 24 weeks of FDV 240 mg q.d. in addition to 24 or
48 weeks of PeglFN/RBV; group 2 received 24 weeks of FDV
120 mg q.d. in addition to 24 or 48 weeks of PegIFN/RBV.
Individuals without HAART or with raltegravir or maraviroc
were randomized to one of the two study arms [32]. Patients
with antiretroviral background therapy shown to impact
FDV levels received the following FDV doses: patients with
EFV-based regimens were allocated to receive FDV 240 mg
q.d. and those on DRV/r or atazanavir/r were allocated to FDV
120 mg q.d. Fieure 1 depicts the corresponding study design (32].
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Table 4. Interim safety and tolerability profile
reported of STARTVerso4.

Nausea 113 (37)
Fatigue 102 (33)
Diarrhea 83 (27)
Headache 71 (23)
Asthenia 68 (22)
Anemia’ 55 (18)
Neutropenia® 49 (16)
Rash 55 (18)

"Reported as AEs by the investigator, not as laboratory findings.
AE: Adverse events.
Data taken from [32].

The early treatment response rates were similar to those
observed in treatment-naive HCV-mono-infected patients
(SILEN-C1 study) without cirrhosis receiving FDV 240 mg q.d.
plus PeglEN/RBV. At week 4, 80 and 91% of treatment-naive
and relapse patients, respectively, had HCV RNA <25 TU/ml. At
week 12, 82 and 91% of patients had undetectable HCV RNA.
Overall, ETS was observed in 80% of patients: 77% of
treatment-naive patients and 88% of relapsed patients. All the
individuals maintained HIV suppression (Tastz 2) [32].

Adverse events are depicted in Tase 4. Three deaths were
reported due to dyspnea, hemorrhagic cerebrovascular accident
and a drug reaction with eosinophilia with systemic symp-
toms [32]. Overall, 15/239 HCV treatment-naive patients and
3/69 relapsers discontinued HCV therapy due to adverse

100 — 91 93
g 80
8]
=
2
® 60
o
k]
§
8
o 20+
o
0 -
Week Week

events. In the table, discontinuations due to anemia and neu-
tropenia have been reported as an adverse event not as a labo-
ratory event. Hemoglobin <10 or >3.5 g/dl decrease from
baseline occurred in 13/306 patients (4%) and neutropenia
<750 mm® in 44/306 patients (14%). The reason for the dif-
ference in the clinical anemia adverse event rate and the num-
ber of patients with grade II-IV hemoglobin decline is that
many investigators reported the occurrence of anemia in the
eCRF based on patients symptoms that were not accompanied
by a significant decline in hemoglobin levels.

Regulatory affairs

In April 2011, the US FDA granted Fast Track designation for
the IFN-based development programs for faldaprevir* in combi-
nation with PegIFN/RBV for genotype 1 patients and the IFN-
free regimen of faldaprevir® and deleobuvir* plus RBV [102]. In
November 2013, FDV was accepted for accelerated assessment
by the EMA.

Dosage & administration

FDV was studied in healthy volunteers in a multiple dose ris-
ing study which found FDV to be safe and well tolerated at
doses of 20-240 mg once a day for 21-28 days [18].

FDV has a long eclimination half-life with a steady-state
achieved after 1 week of dosing. This allows for a q.d. dosing
schedule without risk of suboptimal plasma concentrations
between doses [18].

Expert commentary
So far, the uptake of DAA-based therapy in HIV/HCV co-
infected patients has been very limited even in countries where
the drugs have been available for some time, the complexity of
HCV treatment in HIV co-infection including drug—drug inter-
actions, limited data available and
91 93 increased risk for toxicities have prevented
more widespread use of these new thera-
peutic options. The advent of FDV prom-
ises some distinct features that may make
the use of FDV more appealing in HIV/
HCV co-infected individuals. First of all,
FDV can be administered q.d. supporting
adherence and  obviously simplifying
HCV therapy quite considerably. In addi-
tion, it appears as if FDV, although
metabolized by the CYP450 system, has
12 less drug—drug interactions with HIV

M Treatment-naive <LLoQ TND [ Relapser <LLoQ TND [}

B Treatment-naive <LLoQ M Relapser <LLoQ

drugs and can be used in the 120 mg q.d.
SILEC-1 study: HCV

mono-infected
treatment-naive
<LLoQ TND [22]

dose in combination with ritonavir-
boosted atazanavir and darunavir. Indeed,

the use of DRV/r with telaprevir or boce-

Figure 2. Early virologic response in HIV/HCV co-infected patients: comparison

with HCV mono-infected patients.

LLoQ: Lower limit of quantification (25 IU/ml); TND: Target not detected.

Data taken from [32].

previr has been considered contraindicated
thus far, in addition simeprevir (the other
HCV  protease inhibitor
expected to be licensed shortly) cannot be

next wave

combined with ritonavir-boosted protease
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Faldaprevir (Bl 201335) for the treatment of hepatitis C in patients co-infected with HIV

inhibitors due to significant drug-drug interactions. Moreover,
the large study of FDV in HIV/HCV co-infected patients is
evaluating response-guided therapy with only 24 weeks of triple
therapy in patients achieving ETS suggesting that the majority of
patients may only need to be treated for 24 weeks. Finally, over-
all tolerability appears somewhat better than with the first-
generation HCV protease inhibitors, thereby further helping to
decrease the barriers in uptake of DAA-based HCV therapy.

Five-year view

The introduction of FDV will allow simplified and better-toler-
ated HCV protease inhibitor-based HCV therapy in combination
with Peg-IFN/RBV therapy. The role FDV may play in IFN-free
regimens in HIV co-infection still needs to be further explored.
However, many Phase III studies in HCV mono-infection are

ongoing. So far it looks as if, at least for HCV GT-1b patients,
FDV in combination with DBV and RBV can lead to cure rates
above 85%. Cleatly in 5 years from now the majority of patients
(>90%) will be treated with IFN-free combinations.
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Key issues

e Faldaprevir (FDV), previously known as Bl 201335, is a second-wave HCV NS3/4A protease inhibitor with highly potent in vitro activity
against HCV GT-1a/1b and improved pharmacokinetics suitable for once-daily dosing. It is currently in Phase Il development.
e There is an ongoing Phase IIl study (STARTVerso4) assessing the efficacy and safety of FDV in combination with pegylated interferon and

ribavirin in HIV/HCV co-infected patients.

e In HIV/HCV co-infected patients both in treatment-naive and treatment-experienced patients, rates of sustained virological response
were higher when FDV was added to standard therapy of pegylated interferon and ribavirin.

e The most significant adverse events associated with FDV treatment were nausea, fatigue, diarrhea and headache.
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