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As one of the first Direct Acting Antivirals (DAA), the protease inhibitor Telaprevir (TVR) was available in the European
Union from 9/2011 until 9/2016 as a new treatment option for chronic Hepatitis C.

Aim. To assess the implementation of therapy stopping rules or shortening of the treatment and their impact on
sustained virological response (SVR), as well as the safety and efficacy of the TVR-based therapy during routine daily
treatment of patients in Germany.

Materials and Methods. 802 patients were assessed (272 treatment naive, 520 pre-treated) in the non-
interventional, multi-center study.

Results. 56.6 % of the patients achieved SVR. SVR rate was higher in patients with relapse after previous treat-
ment (68.0 %) than in patients with a previous null-response (31.1 %) and in previously untreated patients (58.1 %).
Stopping rule conditions were fulfilled by 3.2 % of patients and it was implemented in 65.4 % of these. 34.3 % of the
patients fulfilled the conditions for a therapy shortening. This rule was adhered to in 48.4 % of these, in 34.5 % it was
not adhered to. Thus recommendations were not always being followed. Therapy shortening was considered more
frequently in previously untreated (54.8 %) than for previously treated patients (24.2 %). Stopping rule application
but not shortened treatment reduced therapy costs.

Conclusion. The TVR-based therapy represented a breakthrough at that time. Further DAAs have been added as
therapeutic options since, increasing the complexity of treatment choice and correct implementation. They represent
both an opportunity and a challenge for all those involved.

Keywords: Hepatitis C, Direct Acting Antivirals (DAA), stopping rule, shortening of treatment, Sustained virological
response (SVR)

Conflict of interest: T. Berg reports research grants from Abbvie, Roche, BMS, Gilead, Novartis, Merck/MSD, In-
tercept, Janssen, Novartis, Sequana Medical, und Pfizer and financial compensation for talks/advisory boards from
Abbvie, Alexion, Bayer, Boehringer Ingelheim, BMS, Gilead, GSK, Intercept, Janssen, MSD/Merck, Merz, Novartis,
Sequana Medical and Roche. P. Buggisch reports financial compensation for speakers bureaus or advisory boards
from AbbVie, BMS, Janssen, Gilead, MSD, Roche. D. Hueppe has received financial compensation for talks and
advisory boards from Abbvie, BMS, Boehringer-Ingelheim, Echosens, Falk, Gilead Sciences, Janssen-Cilag, MSD
Sharp&Dohme/Merck, Roche Pharma. S. Maus has received financial compensation for talks from AbbVie, Gilead,
Janssen and MSD and for advisory boards from AbbVie and MSD. H. Wedemeyer has received financial support
for research from AbbVie, Abbot, Gilead and BMS as well as financial compensation for talks/advisory boards from
Abbot, AbbVie, BMS, Falk Foundation, Gilead, IST, Janssen, Schering-Plough, Novartis and Roche Diagnostics. G.
Teuber has received financial support for clinical studies from Janssen and MSD, and reports financial compensation
for talks and/or advisory boards (some including travel costs) from Janssen, Roche, Gilead, BMS, MSD, and AbbVie.
T. Lutz has received research grants from AbbVie, BMS, Gilead Sciences, Glaxo-Smith-Kline / ViiV, Janssen-Cilag,
Merck, Sharp & Dohme and Tibotec Janssen. K. Stein reports financial compensation for an advisory board from
Janssen. S. Wegner is employee of Janssen. H. Hinrichsen reports financial compensation for talks and advisory
boards from Janssen.

Poc ypu ractposuTepoJt rematon koaonpokron 2018; 28(6) / Rus J Gastroenterol Hepatol Coloproctol 2018; 28(6) 15


https://core.ac.uk/display/441245062?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

OpuruHanbHbele uccnegoBanus / Original articles www.gastro-j.ru

For citation: Berg T., Buggisch P.,, Hueppe D., Mauss S., Wedemeyer H., Teuber G., Lutz T., Stein K., Wegner S., Hinrichsen H.
Real-Life Experiences with Telaprevir in the Treatment of Chronic Genotype 1 Hepatitis C — The TEPS Study. Russian Journal
of Gastroenterology, Hepatology, Coloproctology. 2018;28(6):15-26. https://doi.org/10.22416/1382-4376-2018-28-6-15-26

MpakTuyeckunim onbiT NpuMeHeHna Tenanpesupa nNnpm 1Ie4eHUN XpOHUYECKOro
renatuta C reHotuna 1: UccnepoBaHue TEPs
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2 NNDOU — UHCTUTYT MexXaNCLUNNIIMHAPHOV MeanLUmvHbl, famoypr, lepmaHus

3 LleHTp renaroractTpoaHTeposiorum, XepHe, l[epmaHusi

4 LleHTp BUY v renatoractposHTepoaorun, Jioccensaopd, lepmaHus

5 YunBepcutetckas 6osbHULA ScceHa, YHuBepcuTteT yricbypr-3cceH, lepmaHus

6 [acTpoaHTeposiorudeckas v renatosoruyeckas kamHuka, dpaHkpypt-Ha-MaviHe, lepmaHus

7 LIeHTp MexancumnInHapHOro NccaeaoBaHns MHQEKUMOHHbIX 3abo1eBaHni «MIHgpekTuonorukym dpaHkpypT»,
®paHkpypT-Ha-MaviHe, lepmaHns

8 YumBepcutetckas 6osbHuLa Maraebypra, Maraebypr, lepmaHus

9 fccen-Cunar, Hovic, lepmarus

0 [acTpO3HTEepPOIornyeckas v renatosaorndeckas kKnmHuka, Knib, lrepmaHus

UHrméutop npoteassbl Tenanpesup (TMB) sBnseTca ogHUM M3 NepPBbIX NPOTUBOBUPYCHLIX MNPEnapaToB NpPsiMoro
aencteua (MMMA4) n npumenanca B cTpaHax EBPOCO03a Npu NeveHnn XxpoHmyeckoro renatnta C B kKa4ecTBe HOBOIrO
meToma ¢ ceHTabpsa 2011 roga no ceHTsabpb 2016 roga.

Llenb: OueHNTb NPUMEHEHME NPaBWJ OCTAHOBKU (MPEKPALLEHMNS) U COKPALLLEHMSI TEPMOAA TeEPanUM 1 UX BANSIHNE
Ha yCTON4YMBbIN BUpYyconornydeckuii oteeT (YBO), a Takke 6e30nacHOCTb 1 3dEKTUBHOCTbL MPOTMBOBUPYCHOM Te-
panuu Ha ocHose TI1B npu pyTMHHOM NpUMeEHeHUY B f[epmaHnu.

MaTepuanbl U MeToabl. B HEMHTEPBEHUMOHHOM MYNBTULEHTPOBOM MUCCNeaoBaHMn yqactsosanm 802 naumeHTa
(272 naumeHTa, paHee He nonyyaswme, n 520 nauneHToB, paHee Nony4asLUMe NPOTUBOBUPYCHbIE MPenaparhbl).
PesaynbraTthl. YcTOMUMBLIA BUupyconorndeckmini oteeT (YBO) 6bin pocturHyT y 56,6 % naumeHTtoB. [ons naumeH-
ToB ¢ YBO cpeauv nauneHToB C PELMAMBOM MOCIIE NpeabiayLero nedyeHunst oobina Boiwwe (68,0 %), yem y naLmMeHToB
C npeaplaywmm HynesbiM otBeToM (31,1 %) n y nauneHToB, paHee He NOoy4aBLUMX MPOTUBOBMPYCHbBIE MPenapaTthbl
(58,1 %). Kputepusim npekpalleHns Tepanmm cooTeeTcTeoBann 3,2 % naumeHToB, N3 HUX y 65,4 % nedyeHve 6bi10
OCTaHOBMIEHO. KpuTepusam cokpalleHus Tepanmm cootBeTcTeoBanu 34,3 % naumeHToB. 3TO npasBusio b0 Npume-
HEHO B OTHoLeHUN 48,4 % 13 HuX, y 34,5 % oHO He cobntoganock. Takum o6pa3om, He Bceraa cobnoganncb Peko-
MEHOALMM N0 NPEKPALLEHNIO UKW COKPALLEHUIO Tepanun. Yalle Tepanuio cokpallany B rpynne nauMeHToB, paHee
He nony4asLumx nedeHmns (54,8%), yem B rpynne naumMeHToB, NOAyYaBLUNX MPOTUBOBMPYCHYIO TEPAMNMIO B @aHAMHE3e
(24,2%). NMeHHO NpMEHeHVe NpaBui NPeKPaLLEHNs Tepanuu, a He CoOKpaLLeHVe ee NPOAOIKUTENIbHOCTH, MO3BO-
N0 CHU3NTb 3aTpaThl HA JIEYEHNE.

SaknoveHue. Tepanus Ha ocHose TIB B cBoe Bpems cTana NnpopbiBoM B fiedeHun renatuta C. MNo3xe 6biin npen-
JIOXeHbI HoBble BapuaHTbl MMM, 4ns Tepanum, 4To YCI0XHWIO0 BbIOOP 1 TOYHOCTbL NpUMeHeHus npenapatos. MMz,
MPUBHECN OOHOBPEMEHHO KakK HOBblE BOSMOXHOCTM, TakK 1 HOBbIE CIOXHOCTN.

Kmiouesbie cnoBa: renatnt C, npoTMBOBUPYCHbIE NpenapaTtel npamoro agencteus (MMMNA4), npasuna npekpaleHus
JIe4eHUns1, COKpPALLLEHME NIeYEeHUs1, yCTONYMBbLIN BUpyconorudeckmi oteet (YBO)
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According to the World Health Organization ap-
proximately 170 million patients worldwide [1] are
chronically infected with hepatitis C virus (HCV).
The predominant hepatitis C genotype in Germany
is Genotype 1, accounting for approximately 60 %
of infections [2]. Early HCV infections are often
asymptomatic and thus frequently remain undiscov-
ered. Roughly 80 % of acute HCV infections become
chronic, meaning that the HCV-RNA can be de-
tected over more than 6 months. During the chronic
HCYV infection liver fibrosis or cirrhosis often depicts
the basis for the development of a hepatocellular car-
cinoma (HCC).

Due to the associated increased morbidity and
mortality, the chronic hepatitis C requires treatment.
The risk of HCC occurrence decreased through the
elimination of HCV, the progression of the liver dis-
ease, as well as prevention of possible extrahepatic
manifestations [3].

For a period of more than 10 years the standard
treatment for HCV genotype 1-infected patients in
Germany was the dual treatment with pegylated in-
terferon alpha and ribavirin [3] with SVR rate of
40—30 % [4].

In 2011, one of the first Direct Acting Antivirals
(DAAs), the protease inhibitor Telaprevir (TVR) be-
came available as a new treatment option for chronic
HCV infection. Compared to the dual treatment
with pegylated interferon alpha plus ribavirin, the
TVR-based triple therapy was characterized by sig-
nificantly improved SVR rate and the possibility for
a shortened therapy duration under certain circum-
stances [5]. Also for those patients, who have not
achieved SVR with a dual treatment (relaps, par-
tial responder, null-responder), significantly higher
cure rates could be achieved using TVR-based triple
therapy [6].

Roughly 50—60 % of the TVR treated patients
achieved an anticipated extended rapid virological
response (eRVR; HCV RNA not detectable at week
4 and 12 of the triple therapy) and thereby qualified
for a reduced therapy duration (24 weeks) with an ex-
pected SVR rate of 90—95 % [7]. Patients without an
eRVR can nevertheless still expect SVR rates of 64 %,
however, with a 48-week therapy duration [7, 8].

The treatment experiences derived from the clini-
cal studies up to now have resulted in a clear therapy

concept with stringent rules [9]. The TVR treatment
at that time was to be started in combination with
peg-interferon alpha and ribavirin and discontinued
after maximally 12 weeks.

As with every new therapy concept, the handling
of interactions and adverse effects during routine
treatment represents a new challenge with often un-
known problems, the results from non-interventional
studies in real-world settings can help to overcome
those problems by careful monitoring, documenta-
tion and assessment of daily experience. The goal
of this monitored, non-interventional study was to
evaluate the implementation of the stopping rules
and the rules for shortening of the therapy, as well as
the safety and efficacy of the telaprevir-based ther-
apy during the daily treatment routine in Germany.
This is relevant to provide a basis for the comparison
between the advent of new DAAs based therapies
and today’s therapy options with respect to costs,
efficacy and safety and the impact of meaningful
use of resources. This includes the implementation
of product characteristics into the label and results
from health services research about a medication
that bridged and thereby facilitated a fundamental
change in how to treat chronic hepatitis C patients.

In this prospective, non-interventional, multi-
centre observational study, the telaprevir-based tri-
ple treatment was investigated with both treatment
naive patients and previously treated patients with a
chronic Genotype 1 HCV infection under real-world
conditions in Germany. The patients were treated
with a combination of telaprevir, ribavirin and peg-
interferon. The observation period covered the total
treatment period plus a follow-up of 24 weeks after
the end of the treatment.

The data were documented non-interventionally,
i.e. there was no study-specific prescribed treatment
regimen. The decisions on inclusion of a patient, as
well as on the choice of treatment were at the discre-
tion of the treating physicians and were consistent
with the normal treatment practice at the study cen-
tre. All study data were entered into an eCRF by the
study centres and independently monitored.

Hepatologists, infectiologists, general practition-
ers with hepatological specialization and specialized
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centres participated in the study to representatively
reflect the spectrum of everyday routine therapy
practice in Germany.

Two rules were investigated to study the adapta-
tion of physicians to new treatment regimens. The
rules in relation to the total duration of the treat-
ment were oriented towards the previous HCV treat-
ment and required HCV-RNA PCR measurements
after 4 and 12 weeks and were defined as follows:

* Rule on the shortening of the therapy time
(response-guided therapy, RGT):

- For patients with undetectable HCV-RNA
at week 4 and 12 (eRVR), the treatment with
TVR was discontinued after 12 weeks and the pa-
tients received peg-interferon alpha and ribavirin
alone for a further 12 weeks resulting in a total
treatment duration of 24 weeks.

- Patients with detectable HCV-RNA in either
week 4 and/or week 12 the treatment with TVR
was discontinued after 12 weeks and the patients
received a treatment with peg-interferon alpha
and ribavirin alone for a further 36 weeks result-
ing in a total treatment duration of 48 weeks.

- For all patients with liver cirrhosis the treat-
ment with TVR was discontinued after 12 weeks,
and even if HCV-RNA was not detectable in the
weeks 4 and 12, it was recommended to treat the
patients with peg-interferon alpha and Ribavirin
alone for a further 36 weeks resulting in a total
treatment duration of 48 weeks.

- For pre-treated adults with previous partial
(partial responder) or lacking response (null re-
sponder) the treatment with TVR in combination
with peg-interferon alpha und ribavirin was to be
started and continued over 12 weeks, followed by
peg-interferon alpha and ribavirin alone (without
TVR) for a further 36 weeks resulting in a total
treatment duration of 48 weeks.

+ Stopping Rule. As with an insufficient viro-
logical response a SVR is very improbable, the fol-
lowing approach was recommended:

- For patients with a HCV-RNA >1000 IE/
ml at week 4 of treatment it was recommended
to permanently discontinue the treatment with
TVR, peg-interferon alpha and ribavirin.

- For patients with a HCV-RNA >1000 IE/
ml at week 12 of treatment TVR medication was
completed and it was recommended to also per-
manently discontinue the treatment with Peg In-
terferon alpha and Ribavirin.

The response to treatment was defined through
undetectable HCV-RNA levels over the course of
the observation. The usual time intervals to be docu-
mented were 4, 12, 24 and 48 weeks after start of the
TVR-based therapy, as well as 24 weeks following
the end of treatment, if feasible.

The selection of patients was performed according
to the following selection criteria:

Men and women of at least 18 years of age,

Diagnosed with chronic hepatitis C of Geno-
type 1,

Therapy with TVR-based treatment regime,

Signed patient information and consent forms
were available before the start of the documentation.

Patients who participated in a clinical study dur-
ing the observation period were excluded from the
protocol. Some patient data from this study were
also analyzed in another real-world cohort in Ger-
many [10].

Predictive factors for the treatment success were
exploratively assessed by means of a logistic regres-
sion analysis. Thereby the outcome variable SVR24
was initially tested univariately against all individu-
al factors. In the final model, only the effects with a
p-value of < 0.1 were included.

The final model consisted of a multiple logistic
regression analysis with a stepwise parameter selec-
tion. The null hypothesis for each of the tested ex-
planatory variables was that in the final model (with
a pre-set level for all included explanatory vari-
ables) the variable has no effect on the SVR24. The
alternative hypothesis was that the effect was un-
equal to zero. Here, it was assumed that effects with
a p-value of < 0.1 have a significant influence on
therapy success.

Data from 802 patients, who fulfilled all inclu-
sion criteria and received at least one dose of tel-
aprevir-based therapy, were analyzed (full analysis
set). Of these 272 patients were therapy naive, 520
were previously treated and for 10 patients previous
treatment was unknown.

The mean age of the patients was 49.3 + 10.7 years.
With a mean age of 51.3 years previously treated pa-
tients were somewhat older than untreated patients
with a mean age of 45.6 years (Table 1). 62.6 % of
the patients were male, 37.4 % were female. The mean
body-mass index (BMI) was 26.3 kg/m?.

Therapy

The mean therapy duration was 11.4 + 2.9 weeks
for TVR, 31.4 + 14.8 weeks for ribavirin and 30.9 +
14.5 weeks for the peg-interferon. 97.9 % of the pa-
tients reported compliance to the TVR intake fre-
quency of every eight hours.

93.1 % of all patients received a concomitant
medication during the observation period, in the ma-
jority to reduce the therapy-induced adverse reac-
tions. 4.2 % of the patients required additional HCV
medication.

30.2 % of the patients discontinued the TVR-based
therapy prematurely, this occurred more frequently
in pre-treated patients (34.0 %) than in untreated pa-
tients (23.2 %). The main reasons for the premature
discontinuation were poor efficacy (36.8 %), adverse
reactions (29.3 %) and patient request (15.3 %).
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Description of baseline parameters

The mean duration of the HCV infection was 9.4
years, 6.7 years for previously untreated patients and
10.9 years for previously treated patients.

The HCV subtype was 1a for 36.9 %, and 1b for
50.2 %. A 1a/1b co-infection was present in 0.6 %
of the patients (12.2 % unknown). 30.7 % of the
patients had a fibrosis at baseline, split into 23.9 %
of the previously untreated and 34.8 % of the previ-
ously treated patients. According to the information
provided by the physician, liver cirrhosis was pre-
sent in 14.8 % of the patients before start of therapy
(with 8.5 % of the previously untreated and with
18.3 % of the previously treated patients).

An HIV co-infection was present in 8.7 % of pa-
tients at baseline, 0.8 % of patients had a hepatitis B
virus co-infection.

In 50.5 % of the patients the transmission path-
way of the HCV infection was known. Among the
known transmission pathways, the most frequent
were i.v. drug use and receiving blood-based prod-
ucts (31.6 % and 9.6 % respectively in previously
untreated patients, 18.5 % and 16.7 % respectively in
previously treated patients). Risk factors for a pro-
gression of the HCV disease were found in more than
half of all patients; the most frequent were nicotine
consumption (24.3 %) and significantly increased
transaminases (20.5 %).

520 of the 802 patients (64.8 %) were pre-treated,
of these 88.9 % received a combination therapy con-
sisting of interferon and ribavirin, 2.9 % an inter-
feron mono-therapy and 8.3 % a different type of
therapy. Pre-treatment had resulted in 38.5 % of the
patients in a relapse and in 38.3 % in a non-response.

IL28B genetics was documented in 59.6 % of the
patients. The determined IL28B genotypes were CC
in 17.2 %, CT in 62.1 % and TT in 20.7 %.

Concomitant diseases were specified in 65.7 % of
the patients. The most frequent concomitant diseas-
es were psychiatric (16.6 %) and endocrine diseases
(15.8 %). The most important baseline parameters
are represented in table 1.

Primary endpoint
Stopping Rule

Criteria for application of the stopping rule, i.e.
a detectable HCV-RNA (>1000 TE/ml) at week 4
and/or week 12, was present in 26 of the 802 patients
(3.2 %). The stopping rule was correctly applied in 17
(65.4 %) of these patients (two-sided 95 %-confidence
interval [44.3 %; 82.8 %]). In 6 patients (23.1 %) the
rule was falsely not applied, and for 3 of the eligible
patients (11.5 %) the adherence to the rule remained
unknown (fig. 1). For the 6 patients, whose treat-
ment was continued the mean treatment duration was
18.6 weeks with a maximum of 34.6 weeks. One of
the 6 patients (16.7 %) who was treated further de-
spite applicability of the stopping rule achieved an
SVR 24 weeks after the end of treatment.

Application of the
stopping-rule unknown

11.5%
n=3/26

Criteria for the stopping-rule
not fulfiliad

96.8 %
n=1776/802

65.4 %
n=17/26

Stopping rule adhered to

231 %
n=6/26

Stopping rule not adhered to

32%
n=26/802
Criteria for the stopping-rule fulfilled

Fig. 1. Adherence to the stopping rule

Puc. 1. IIpuBepsxeHHOCTD NIpaBIJLy IIPeKpallleHus] Teparuu

Shortening  of (Response-Guided

Therapy, RGT)

275 patients (34.3 %) were eligible for shorten-
ing the duration of therapy. For 133 of these pa-
tients (48.4 %) this rule was followed (two-sided
95 % confidence interval [42.3 %; 54.4 %]). In 95 of
the applicable patients (34.5 %) the therapy was not
shortened, and for 47 patients (17.1 %) this remained
unknown. The duration of treatment in the 95 pa-
tients, whose therapy was not shortened contrary to
the stopping rule, was in mean 40.0 weeks. 66.3 % of
these patients achieved an SVR, one patient (1.1 %)
did not achieve an SVR and in 32.6 % of the patients
the virological response remained unknown at the
24-week follow-up (fig. 2).

With respect to the RGT, the following differ-
ence was shown between the previously treated and
previously untreated patients: A shortening of the
therapy was applicable more frequently for previ-
ously untreated patients (54.8 %) than for previously
treated patients (24.2 %). The rule was followed in
60.4 % of the applicable untreated patients, but only
in 34.1 % of the pre-treated patients. In those cases,
where the shortening of therapy duration was not
realized despite meeting the criteria 51.4 % of the
previously untreated and 75.0 % of the pre-treated
patients achieved an SVR.

therapy

Results on therapy outcome
Virological Response (SVR)

Undetectable HCV-RNA for 24 weeks after the
end of treatment (SVR24) was used as a surrogate
endpoint for curing of the HCV infection. This was
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Table 1. Baseline parameters
Tabauya 1. Bazosbie napaMeTpbl

Previously untreated patients
[TaiuenTbl, HEe MPOXOUBIIKE
JIeUeHIe PaHee
(N =272)

Previously treated patients
[TaiuenThl, IIPOXOAUBLINE
JIeUEHNE paHee
(N = 520)

Gender (Male / Female)
[Ton (Myx./7Kemn.)

Age (years*)
Bospacr (B rogax*)

Duration of infection (years*)
[IpogomkutenbHocTb 3a6oeBanust (B Togax*)

HCV Subtype 1a (%)
IMoxrun Bupyca rematuta C la (%)

1b (%)
16 (%)

1a and 1b (%)
lan 16 (%)

unknown
He olpeieieH

Fibrosis of the liver (%)
®u6pos neuenn (%)

Cirrhosis of the liver (%)
[uppos nevenn (%)

Co-infection:
Kounndexnus:

HIV (%)
BUY (%)

Hepatitis B (%)
lFenatut B (%)

Most common transmission pathway:

Haubosee pacrnpocrpaHeHHble MyTH TE€PeIAYN:

Blood-based products (%)
[Tpenaparbl Ha ocHoBe Kposu (%)

I.v. drugs (%)
BHyTpUBEHHOE BBE/ICHHE
JieKapcTBEeHHbIX nperaparos (%)

Previous therapy:
[penpiaymias Teparmms:

Relapse (%)
Peruzus (%)

Non-Response (%)
Pesucrentnocts (%)

Breakthrough (%)
[Ipopsis (%

Comorbidity (%)
Komop6uzanocts (%)

59.9/40.1 %

45.1 £ 10.9

6.7 + 8.3

40.4 %

46.3

13.2

23.9

8.5

6.6
0.7

9.6

31.6

39.6

63.7/36.3 %

51.3 £ 10.0

109+ 7.4

35.4 %

521

1.0

11.5

34.8

18.3

9.8
0.8

16.7

18.5

38.5

38.3

6.7

68.7

* Mean value + standard deviation; the mean values are based on all patients.
* CpejiHee 3HaueHNe + CTaHJAPTHOE OTKJOHEHWE; CPe/IHIEe 3HAYEHUs! JaHbl I BCEX MalMEeHTOB.
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Criteria of the shortenin

of the therapy time (RG Therapy shortening

not fulfilled 48.4 %
65.7 % n=133/275
n=527/802

34.5 %
n=95/275

No shortening
of the therapy time

17.1%
n=47/275

Application of the shortening
of the therapy time unknown

343%
n=275/802

Criteria of the shortening of the therapy time (RGT)fulfilled

Fig. 2. Adherence to the therapy shortening (RGT)

Puc. 2. IIpuMeHeHe COKpAIIEHHOTro IJIaHa JIe4eHUs

achieved by 454 of the 802 patients (56.6 %) (ITT
analysis). The SVR rate was higher for patients with
relapse after a previous HCV treatment (68.0 %)
and lower for patients with a previous null-response
(31.1 %). In treatment-naive patients the SVR rate
was 58.1 % (fig. 3).

In the 24-week follow-up, 130 of the 802 patients
(16.2 %) could no longer be contacted (Lost-to-fol-
low-up) and in 49 patients (6.1 %) HCV-RNA levels
were not documented. If these patients were exclud-
ed from the analysis (per protocol analysis), SVR24
was reached by 72.9 % of all patients.

Based on a multiple logistic regression analysis,
predictive factors for a treatment success were ex-
ploratively investigated. The following variables were
negatively associated with a therapy success (fig. 4):
Cirrhosis at baseline (OR: 0.500), shortening of treat-
ment duration (RGT) not applicable, i.e. no rapid vi-
rologic response (OR: 0.266), discontinuation due to
side effects (OR: 0.376) and non-compliance (medica-
tion intake with a fat-containing meal); OR: 0.483).

Tolerability

90.8 % of the patients with TVR-based therapy
presented with anaemia during the observation pe-
riod. In 49.5 % of these patients this was accompa-
nied by at least one haemoglobin value of < 10 g/dI
and in 21.3 % a value of <8.5 g/dl. The SVR24 in
patients with anaemia was 57.5 %, for 21.5 % of the
patients the response is unknown.

A total of 69.5 % of the patients achieved the
regular end of treatment without premature termina-

ITT PP
o 729%
80% 68.0 % (454/623)
0 (136/200)
70% S66% 58.1 %
60% - (454/802) (158/272)
= 50%
N
S, 40% 31.1%
& (28/90)
3 30%
20%
10%
0%
Total Relapser Null- Treatment- HCV RNA
Responder nalve  atfollow-up

Fig. 3. Sustained Virological Response 24 weeks
after end of treatment (SVR24)

Puc. 3. YcroitunBblil BUPYCOJOTHYECKHI OTBET
Ha 24-i1 HejeJle TIOCJIe OKOHYAHUS JICYCHUS

Cirrhosis at baseline O
RGT not applicable O
Discontinuation due to side effects O
Compliance (fat-containing meal) O
T T T T T T 1711
0.1 1
Odds Ratio

Fig. 4. Odds ratio values of the multiple logistic
regression analysis

Puc. 4. Onenka ¢pakTOpOB YCIENTHOTO UCXO/a TEPATTHH
C UCIIOJIb30BAHUEM AHAIN3a MHOXKECTBEHHOI JIOTUCTHYE-
CKOIl perpeccuu

tion. A discontinuation of the therapy due to adverse
events was documented for 8.9 % of the patients.

During the treatment, a total of 4,650 non-serious
adverse events (AEs) were reported in 774 of the
802 patients (96.5 %). In accordance with MedDRA
(Version 14.1) these non-serious AEs were most fre-
quently grouped in the system organ classes (SOC)
“general disorders and administration site condi-
tions” (65.3 % of the patients), “skin and subcuta-
neous tissue disorders” (60.5 %) and “gastrointes-
tinal disorders” (57.7 %). 3443 of the 4650 events
(74.0 %) were regarded by the physicians at least as
possibly related to TVR.

A skin rash was observed in 288 of the 802 pa-
tients (35.9 %). In 14 cases (1.8 %) of pre-treated
patients and 4 cases (0.5 %) of therapy-naive pa-
tients this adverse event presented as serious. How-
ever, a change of the TVR dosage or a TVR discon-
tinuation was only realized in 29 patients. Anaemia
was observed in 727 of the 802 patients (90.6 %) (see
above). A change of TVR dosage or discontinuation
was only reported for 8 patients.
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In 137 of the 802 patients (17.1 %), a total of
234 serious adverse events (SAEs) were documented.
113 of the 234 SAEs (48.3 %) were reported as at
least possibly related to TVR by the physician. The
outcome of 169 of the 234 SAEs (72.2 %) were re-
ported as being resolved by the end of the study. The
outcome of 23 SAEs (9.8 %) was reported as resolved
with consequences.

During the observation period 6 patients died
(0.7 %), for whom a total of 10 SAEs were reported.
In 5 of the 6 patients, no association with the treat-
ment was apparent, or it was doubtful or not stated.
One case of gastroenteritis, sepsis and multi-organ
failure was assumed to be treatment associated.

Treatment costs

Averaged for all patients the total therapy costs
per patient were €43,026 (+€12,873 SD) for previ-
ously untreated patients and €44,071 (+€15,311) for
pre-treated patients. In addition, the costs associated
with the follow-up period were €668 (+€2,116) per
patient for previously untreated and €921 (+€2,868)
for previously treated patients.

As Table 2 shows, the TVR-based therapy ac-
counts for the major portion of the HCV-related
costs. The costs for laboratory tests, consultations
with other physicians, hospitalizations and further
HCV-related concomitant medications played a sub-
ordinate role.

From an economic perspective, per-patient costs
from the societal perspective during treatment were
estimated at 4,054€ (+€8,044). Apart from occupa-
tional disability (€8.25) and incapacity to earn an
income (€66.87), these costs mainly consist of costs
for short-term sick-leaves (3,979€,/4,054€ (98 %).

In the subgroup of 169 patients with therapy
failure (i.e. patients failed to achieve SVR24) the
total costs for the therapy period were €38,606
(+€14,178.93) per patient and thereby lower than
the average costs in the entire group.

For the 17 patients with application of the stop-
ping-rule due to lack of treatment response the total
costs for the therapy period were €19,880 (+€7,470)
per patient and for the 133 patients eligible for the
shortening of the therapy (RGT) the costs were
€42,364 (+€8,150) per patient.

From the perspective of the health insurance pro-
viders the follow-up period caused further costs of €668
(+€2,116) for pre-treated patients and €921 (+€2,868)
for treatment naive patients. From an overall economic
perspective, further costs of €1,239 (+€3,884) arose
during the follow-up period, mainly due to short-term
sick-leaves (€1,173 respectively €1,239).

Use of resources

On average, every patient visited the study cen-
tre 14.6 + 10.1 times during the treatment duration,
which roughly corresponds to two visits per month.

Table 2. HCV-related therapy costs per patient [€] (NHI perspective)

Tabauya 2. Croumoctb JedeHust Bupyca renarura C u3 pacyera Ha ogHoro nanuenta (espo) (1o gaH-
ubiM Hanmonanbnoro nnzgekca 310posbst NHI)

Previously untreated patients
[TanneHTsI, HEe MPOXOMBIIIIE
JIeUeHEe paHee

(N =272)

Previously treated patients
[ManueHTsI, TPOXOIUBIITE
JIeUeHre paHee

(N = 520)

Visits to the study centre
[ToceleHust UCCIEN0BATENBCKOTO [IEHTPA

Diagnostics
JlmarHocTuka

Laboratory
JlaGopatopHble HCCIIEOBAHMS

Visits to other physicians
[Tocemenus apyrux Bpaueit

Sick leaves
Jlenesxnoe nocobue 1o 6oJ1e3HN

Telaprevir-based treatment
Jleuenne Ha ocHoBe Tesanpesupa

HCV-related concomitant medication
JleyeHne COMyTCTBYIOMMMI MpenapaTaMu

Hospitalisations
Tocniuranu3anus

Total costs (€)
O6mmas croumoctb (€)

328.79 + 213.55
800.90 + 219.93
26.72 £ 15.22
21.98 + 61.99
1,483.17 + 4,017.30
40,038.51 + 11,840.63
12.40 + 181.91
313.46 £ 1,086.93

43,025.92 + 12,872.55

325.35 + 182.98

818.25 + 225.10

27.51 + 13.86

25.13 + 57.45

2,117.30 £ 5,545.78

40,251.03 + 13,041.13

4.69 + 48.01

501.71 £ 1,564.80

44,070.97 + 15,310.81

Mean value * standard deviation (SD); the mean values are based on all patients.
Cpentee 3Havenne + cpefHee OTKJIOHEHUE; CPEIHIE 3HAYEHUST PACCYUTAHBI C YIETOM BCEX MAIMEHTOB.
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For most patients, diagnostic and laboratory tests
were conducted regularly. 34.8 % (n = 279,/802) of
the patients also consulted other physicians. 11.1 %
(n = 89/802) of the patients were admitted to hos-
pital due to the HCV disease during the observation
period, whereas 35.8 % (n = 287,/802) of the pa-
tients reported HCV-related sick leaves.

The HCV-related consumption of resources dur-
ing the therapy for pre-treated and treatment naive
patients is represented in Table 3.

A follow-up examination was conducted on av-
erage 26.1 + 5.8 weeks after the end of treatment.
During the follow-up period, every patient visited
the study centre on average 2.6 + 2.4 times. Diagnos-
tic tests were performed for 25.9 % (n = 208/802)

and laboratory tests for 80.2 % (n = 643,/802) of
the patients. 7.5 % (n = 60,/802) of the patients re-
ported visiting other physicians. Hospital admissions
due to the HCV disease occurred rarely (3.2 %; n =
26,/802) and HCV-related cases of sick leave were
reported by 17.5 % (n = 140,/802) of the patients.

Prior to the introduction of the protease inhibi-
tors, the dual combination of pegylated interferon
and ribavirin with SVR rates of 40—50 % was the
standard treatment for patients with chronic Geno-
type 1 hepatitis C for roughly 10 years [4]. In the
registration trials the triple combination with the ad-

Table 3. The HCV-related consumption of resources

Tabauya 3. Pacxoapl, cBsA3aHHbIe ¢ JeyeHneM Bupyca remarura C

Treatment naive patients Pre-treated patients
IMarmenTs!, He MpoXoAuBIINE | [laUeHTbI, IPOXOIUBIITE
Jedyenne panee (HauBHbIE) JIedeHne paHee

(N =272) (N = 520)
Visits to the study centre per patient*
[Tocemnenusa mccaem0BaTENBCKOTO TIEHTPA, HA OTHOTO 14.8 + 11.1 14.6 £ 9.5
naruenra®
Telaprevir intake (weeks)*
[Tpuem Tenanpesupa (ko1-Bo Hejesn)* LS 8 28 Mz 2
Ribavirin intake (weeks)*
[Tpuem PuGaBupuna (Koi-Bo Hejenb)* 205 = 127 A L5
Peg-Interferon application (weeks)*
[Tpuem Ilerunrepdepona (Koa-Bo Hemesnn)* 28.5 + 121 322£155
Concomitant medication against HCV 3.3 % 3.7 %
ComyTcTByIolIee JedeHre MpoTuB Bupyca remartura C e e
Diagnostics 9 ®
[unarnocruka 73.5 % 75.2 %
Laboratory tests o °
JlaGopatopHbie TECThI 100.0 % 99.8 %
Visits to other physicians 8.3 % 38.3 %
[Mocermenust Apyrux Bpaueil e e
Hospitalisations 9 9
Toctmranmusamnusa 9.2 % 12.3 %
Hospital days per patient*
KosmmdecTBo [Heill, IpOBeIeHHBIX B CTal[MOHApe Ha 1.8 £ 17.1 1.3+ 5.1
OJTHOTO TanueHTa™
Sick leave o 9
JlenesxHoe nocobue 1o 6oJe3Hu 39.0 % 34.0 %
Days of sick leave per patient*
KosmuecTBo [HEl OTIycKa 1Mo 60JIE3HN HA OJHOTO 39.3 + 84.3 47.6 £ 105.7
manueHTa’*
Incapacity to work 0 o
Herpynocmnoco6HOCTD 0.4 % 1.2%
Occupational disability 11% 1.2%
Yrpara npodeccrnonambHON TPYAOCTOCOGHOCTI e e
Further measures o o
WNubie 3arpatrbl 5.2 % 4.6 %

* Mean values + standard deviation; the mean values are based on all patients.
* CpenHee 3HaueHNe + CpejiHee OTKIOHEHUE; CPEJHNE 3HAUEHUST PACCYNTAHDBI C YIETOM BCEX TAIMEHTOB.
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ditional protease inhibitor telaprevir (TVR) over 12
weeks resulted in significantly higher SVR rates of
up to 75 % for treatment naive patients and about
64 % for pre-treated patients. The latter group was
composed of 83 % SVR for relapsers, 59 % for par-
tial-responders and 29 % for null responders [11].

The current data were based on a non-interven-
tional, prospective study. As no study-specific in-
structions are present, in contrast to clinical trials, a
large portion of data is not available as the patients
dropped out during treatment and data surveys were
no longer done. According to an ITT analysis 454 of
the 802 patients (56.6 %) achieved a SVR. For treat-
ment naive patients the SVR rate was 58.1 %.

24 weeks after the end of treatment 130 of the
802 patients (16.2 %) were lost-to-follow-up and
for 49 patients (6.1 %) no HCV-RNA levels were
documented for the follow-up examination. If these
patients are excluded from the calculation of the vi-
rological response (per protocol analysis) the SVR24
was achieved by 72.9 % of all patients.

Overall, these real-world data reflect the viro-
logical response that was determined in the clinical
trials. However, at a slightly lower level. A possible
explanation is the loss of patients during the daily
collection of data, because of a lack of close monitor-
ing. But further, this may also reflect the importance
of keeping the patients motivated during the therapy
and observational period. This may be somewhat
easier when carried out within the scope of a clinical
trial, and be carried out with more commitment than
it is possible under routine real-world conditions.

Klass et al. (2012) described a trend towards
more difficult to treat HCV patients based on epide-
miological data in relation to chronic hepatitis C in
Germany published by Hueppe et al. (2008) [12, 2].
The presented data are in line with this as 14.8 % of
the patients in this study already had a liver cirrhosis
and 30.7 % a fibrosis at baseline.

The tolerability of the TVR-based triple therapy
was consistent with the expectations. The discontin-
uation rate of 8.9 % (71,/802 patients) due to side-
effects presented to be lower than the 15 % reported
by Zeuzem et al. (2011) [11]. Attention was given to
the occurrence of rashes and anaemia over the course
of the therapy. The appearance of a rash was ob-
served in 35.9 % (288,/802) of the patients, of which
18 cases (2.2 %) this adverse event was rated serious.
However, discontinuation or change of TVR dose
took place in only 29 patients (7.7 %). Anaemia was
observed in nearly all patients (90.6 %), a change of
the TVR treatment was, however, only documented
for 8 (1.0 %) patients.

The consideration of the application of the stop-
ping-rule within this observational study shows vari-
ous aspects. Only 3.2 % of the patients fulfilled the
requirements for the application of the stopping-
rule. In 65 % of these patients the treatment was
stopped, in 23 % it was not stopped and for 12 %
this remained unknown. Concerning the frequency

of occurrence, the stopping-rule is of rather minor
importance in everyday clinical routine. Whether the
non-application with 35 % of the eligible patients
was an intentional decision made against the rule, or
was rather an oversight of the possibility cannot be
answered based on the available data. However, it
must be noted that out of 9 patients without the stop,
one patient achieved an SVR24. From an economic
perspective, the application of the stopping-rule is
able to show a distinct cost reduction: whereas the
average costs for patients with therapy failure were
€38,606 per patient, the costs for the application of
the stopping-rule were nearly halved with an average
of €19,880 per patient.

The possibility of a shortening of the treatment
duration (RGT) was present in275,/802 (34.3 %) of
the patients and was utilised for 133,275 (48.4 %) of
these. It presented more frequently for treatment na-
ive (54.8 %) than for pre-treated (24.2 %) patients.
The significance of the RGT appears more based on
early indications for a successful therapy and there-
fore to relieve stress on patients. From an economic
perspective, in the case of the patients whose treat-
ment was shortened there were no decisive cost sav-
ings compared to the average treatment costs across
all patients.

The data presented from the TEPS study describe
the application of the protease inhibitor TVR that
was introduced into routine clinical practice in 2011.
Compared to the previously applied dual standard
therapy with peg-interferon and ribavirin, the new
TVR-based triple therapy in HCV-Genotype 1 pa-
tients represented a therapeutic breakthrough. With
improved therapeutic response and manageable toler-
ability, it also offered the possibility of a RGT and a
shortening of treatment duration for many patients.

From today’s perspective, further Direct Acting
Antivirals (DAAs) have become additionally avail-
able as therapeutic options, which have led to a fur-
ther improvement of the response rates and above all
also the possibility for oral intake. In consequence,
a wide range of therapeutic options is available for
the treatment of the chronic Hepatitis C, which of-
fer promising and more tolerable treatment options,
also in difficult to treat conditions — e.g. advanced
disease, liver cirrhosis and co-infections. At the same
time the demands on treating physicians are increas-
ing when it comes to choosing the right treatment
option, convincing the patients about the necessity
of adherence and also undertaking the recommended
decisions over the course of the treatment. The real-
world data of this study show that these recommen-
dations were not always followed with respect to
the rules available at the time of the data survey.
To what extent an individual reason for tailoring
the individual therapy and hereby intentionally not
applying the rules cannot be clarified based on the
available data. In at least one case, however, a rule
was not applied for the benefit of the patient and an
SVR was nevertheless achieved.
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The further development of new guidelines and
implementation of clinical trial data in real-world
settings of the treatment of chronic Hepatitis C is
therefore both, an opportunity as well as a chal-
lenge for all those involved. Today, a good basis
for overcoming these challenges is offered by the
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Peaakumonnsiii KoMMeHTapuii

B cBoe Bpems npenapar TesnanpeBup craja IepBbIM
IpernapaToM ¢ TPSIMBIM IPOTHBOBHUPYCHBIM [efiCTBHEM,
KOTOPBII PacIIupHUI BO3MOKHOCTH JIEUEHWs TaIlMeHTOB
c renatutoM C. IIpoBeseHne Tepamuy cTajo BO3MOKHBIM
HaIeHTaM ¢ IIUPPO30M IeYeHH, C OTCYTCTBHEM OTBETa Ha
Ipe/IecTByollee JedeHre, ¢ PEIIINBOM TI0CIe JTeUeHHs,
HaIMeHTaM C TS)KeJBIMH COIYyTCTBYIOIUMHU 3a60JI€BaHN-
amu. BriodeHme mpemapaTta B CXeMBbI IPOTHBOBUPYCHO-
TO JIEYEHUS CTAJIO0 PEBOJIOIIOHHBIM PEeIIeHIeM, KOTOpoe
IPHUBEJO K YBEJMYEHHWIO MPOAOJIKUTENBHOCTH >KU3HU
NaIMeHTOB, 4TO, B CBOIO OdYepe]b, M3MEHWJO CTPYKTY-
py 3aboJieBaHWil MeYeHU CpeANM HAXOAAIUXCS B JINCTE
OKUJAHWS TPAHCIUIAHTAIIMM TaIlMeHToB. Tak, Mo [gaH-
HpiM HUW cxopoii nomomu nm. H.B. Ckandocosckoro
(Mocksa, Poccuiickas Dezpepanus) B 2018 r. cHusunach
Josg naunueHToB ¢ BupycHbiM HCV-uHaynupoBaHHBIM
IIIPPO30M ITeYeHH, KOTOPBIM ObLTa TIPOBE/IeHA TPAHCIIJIAH-
TaIMs TMedeHW. AHAJOTWYHAsS TEHAEHINS Ha6JofaeTcs
Bo BceM mupe (cMm., nampumep, [Belli L.S., Perricone
G., Adam R., Cortesi P.A., et al. Impact of DAAs on
Liver Transplantation: Major Effects on the Evolution
of Indications and Results. An ELITA Study Based on
the ELTR Registry. J. Hepatol. 2018;69(4):810—817).
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Editorial comment

At the time, Telaprevir was the first drug exhibit-
ing a direct antiviral effect. This expanded the possi-
bilities of treating patients with hepatitis C. As a re-
sult, it became possible to treat patients suffering from
liver cirrhosis, as well as those with no response to
previous treatment, a relapse after treatment or severe
co-morbidities. The inclusion of this drug into antivi-
ral treatment regimens was a revolutionary decision,
which led to an increase in the life expectancy of pa-
tients and a subsequent change in the structure of liver
diseases among patients on the waiting list for trans-
plantation. Thus, according to the N.V. Sklifosovsky
Research Institute of Emergency Medicine (Moscow,
Russian Federation), in 2018, the number of patients
with HCV-induced liver cirrhosis who had underwent
liver transplantation decreased. A similar trend is cur-
rently observed all around the world (see, for exam-
ple, [Belli L.S., Perricone G., Adam R., Cortesi P.A.,
et al. J. Hepatol. 2018; 69(4):810—817). Telaprevir
has become a platform for creating new safe and highly
effective drugs for treating patients with hepatitis C.
Considering the historical significance of Telaprevir,
the editors believe it necessary and expedient to pub-
lish the practical experience of using this drug in clini-
cal practice in Germany.

Editorial Board of the Russian Journal of
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