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Summary

Chronic hepatitis C virus (HCV) infection
causes significant mortality in patients with
inherited bleeding disorders, however, data
of interferon-free antiviral regimes are scarce
in this population. Patients, methods: Real-
life data of interferon-free therapies of 18 pa-
tients with inherited bleeding disorders and
chronic HCV genotype 1 infection (94%
male, liver cirrhosis Child A/B n = 4/1). Re-
sults: Treatment naive patients were treated
for eight weeks with sofosbuvir (SOF)/ledip-
asvir (n = 3) or for 12 weeks with SOF/ledip-
asvir (n = 4), SOF/ledipasvir/ribavirin (n = 1),
or paritaprevir/r, ombitasvir, dasabuvir (n =
1). Treatment experienced patients without
cirrhosis received SOF/ledipasvir (n = 3) or
paritaprevir/r, ombitasvir, dasabuvir + ribavi-
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Chronic hepatitis C virus (HCV) infec-
tion is a significant cause of morbidity
and mortality in patients with inherited
bleeding disorders and exposes them at
risk for end stage liver disease, hepatic de-
compensation, hepatocellular carcinoma,
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rin (n = 2) for 12 weeks. Re-treated cirrhotic
individuals were treated for 24 weeks with
SOF/ledipasvir (n = 2) and SOF/daclatasvir (n
= 1), or for 12 weeks SOF/simeprevir/1200
mg/d ribavirin (n = 1). Sustained virologic re-
sponse (SVR-12) was achieved by 17/18 indi-
viduals without severe on-treatment side ef-
fects. Conclusions: In real-life, HCV-infected
patients with inherited bleeding disorders can
be effectively and safely treated with interfe-
ron-free therapies.

Schliisselworter
Sofosbuvir, Ledipasvir, Daclatasvir, Simeprevir,
Paritaprevir

Zusammenfassung

Eine chronische Hepatitis C Virusinfektion
(HCV) ist fiir eine erhebliche Mortalitat bei Pa-
tienten mit angeborenen Gerinnungsstérun-

Interferon-freie Behandlung der Hepatitis-C-
Virus-Infektion bei Patienten mit einer angebore-
nen Gerinnungsstorung
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and death (1-4). Treatment guidelines
recommend that patients with hemo-
philia and chronic HCV infection should
be treated with the available standard of
care, which until recently consisted of
peginterferon-based therapies (5). How-

gen verantwortlich, Erfahrungen zu moder-
nen Interferon-freien Behandlungsoptionen
liegen bisher jedoch kaum vor. Patienten,
Methoden: Zusammenfassung von 18 “real-
life” Interferon-freien Behandlungen bei Pa-
tienten mit angeborenen Gerinnungsstorun-
gen und chronischer HCV Genotyp 1 Infekti-
on (94% mannlich, Leberzirrhose Child A/B n
= 4/1). Ergebnisse: Naive Patienten wurden
fir acht Wochen behandelt mit Sofosbuvir
(SOF)/Ledipasvir (n = 3) oder fiir 12 Wochen
mit SOF/Ledipasvir (n = 4), SOF/Ledipasvir/Ri-
bavirin (n = 1), oder Paritaprevir/r, Ombitas-
vir, Dasabuvir (n = 1). Vorbehandelte Patien-
ten ohne Zirrhose erhielten fiir 12 Wochen
SOF/Ledipasvir (n = 3) oder Paritaprevir/r,
Ombitasvir, Dasabuvir + Ribavirin (n = 2).
Vorbehandelte Patienten mit Zirrhose wur-
den fiir 24 Wochen mit SOF/Ledipasvir (n=2)
und SOF/Daclatasvir (n=1) oder fir 12 Wo-
chen mit SOF/Simeprevir/1200 mg/d Ribavi-
rin (n=1) behandelt. Ein dauerhaftes virologi-
sches Ansprechen (SVR-12) wurde bei 17/18
Patienten ohne schwerwiegende Nebenwir-
kungen erreicht. Schlussfolgerung: Patienten
mit chronischer HCV-Infektion und angebore-
nen Gerinnungsstorungen konnen effektiv
und sicher mit Interferon-freien Strategien
behandelt werden.

ever, large cohort data indicate that al-
most half of the patients did not receive
antiviral therapy because of potential side
effects, contraindications, or expectations
for treatment approaches with direct
antiviral agents (4).
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characteristic n % Tab. 1
Baseline character-

gender male 17 94 istics of the study

female 1 6 cohort.
median body mass index (kg/m?) 25 (21-31)
HCV 1 2 11
genotype 1a 2 11

1b 14 78
median HCV-RNA at baseline (IU/ml) 1.2 x 108
liver Child A 4 22
cirrhosis ~ Child B 1 6
HCV naive 9 50
:;Z?Er:ent pre-treated  peginterferon/ribavirin 5 28

with peginterferon/ribavirin plus 4 22

telaprevir or boceprevir

concomitant inherited bleeding disorder substitution 6 33
therapy

The invention of interferon-free antiviral
therapies with different combinations of
protease-, polymerase-, and NS5A-in-
hibitors has revolutionized therapeutic op-
tions for all subgroups of patients with
chronic HCV infection and has eliminated
most of the concerns against peginterferon
based therapies.

However, in patients with inherited bleed-
ing disorders the experience is very limited
so far. For the direct antiviral agents cur-
rently licensed in Europe, there is only one
report with 14 patients who have been re-
cruited in a subgroup of the sofosbuvir/le-
dipasvir study program. These individuals
- all but one without evidence for cirrhosis
- were treated for 12 weeks with sofosbu-
vir/ledipasvir in combination with weight-
based ribavirin and achieved sustained vi-
rologic response in 100% of cases (6).

The aim of this study was to collect real-
life data with different treatment regimens
and treatment durations both in patients
with and without cirrhosis.

Patients, material, methods

Clinical data of patients with chronic HCV
monoinfection and inherited bleeding dis-
orders were retrospectively collected by five
German centres. Choice and duration of
interferon-free antiviral regimens were ac-
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cording to the treating centre and within
the label of the prescribed drugs (sofosbu-
vir/ledipasvir 400 mg/90 mg once daily
fixed-dose combination; sofosbuvir 400 mg
qd; simeprevir 150 mg qd; daclatasvir 60
mg qd; paritaprevir/ritonavir/ombitasvir
75 mg/50 mg/12.5 mg qd + dasabuvir 250
mg bid).

Sustained virologic response (SVR) was
defined as undetectable HCV-RNA 12
weeks after the end of therapy (SVR-12).
HCV-RNA was locally analyzed by one
centre with the Abbott real-time PCR
(Wiesbaden, Germany, lower limit of de-
tection 12 TU/ml) and by the other centers

Tab. 2 Adverse events of interferon-free anti-
viral treatment regimens.

adverse event severity (n)

mild moderate
headache 4(22%) 1 (6%)
fatigue 2(11%) 0
pruritus 2(11%) 0
exanthema 1 (6%) 0
anemia 1(6%) 1(6%)
nose or gingiva 1 (6%) 0
bleeding
uncharacteristic 1 (6%) 0
body ache
bowel movement 1 (6%) 0

irregularities

with the Roche Cobas TagMan assay
(Mannheim, Germany, lower limit of de-
tection 15 IU/ml).

The study was approved by the Ethics
Committee of the University of Leipzig
(vote number 403-15-16112015).

Results
Patient characteristics

Eighteen Caucasian patients with inherited
bleeding disorders were recruited:

e haemophilia A n =14,

e haemophiliaBn =3,

o factor XIII deficiency n = 1.

They were either treatment naive, pre-
treated with peginterferon/ribavirin, or
with peginterferon/ribavirin plus telaprevir
or boceprevir in nine, five, and four cases,
respectively. Liver cirrhosis was present in
five individuals:

o ChildAn=4,

e ChildBn=1.

Further baseline characteristics are sum-
marized (> Tab. 1).

Treatment

Naive patients were treated for eight weeks
with sofosbuvir/ledipasvir (n = 3) or for 12
weeks with sofosbuvir/ledipasvir (n = 4, in-
cluding the Child B cirrhotic patient),
sofosbuvir/ledipasvir/800 mg/d ribavirin
(n = 1), or paritaprevir/r, ombitasvir, da-
sabuvir (n = 1), respectively.

Treatment experienced patients without
cirrhosis achieved sofosbuvir/ledipasvir
(n = 3) or paritaprevir/r, ombitasvir, da-
sabuvir = RBV (n = 2) for 12 weeks.

Re-treated cirrhotic individuals were
treated for 24 weeks with sofosbuvir/ledip-
asvir (n = 2) and sofosbuvir/daclatasvir (n
= 1), or for 12 weeks with sofosbuvir/si-
meprevir/1200 mg/d ribavirin (n = 1). Ri-
bavirin was stopped due to anemia after
four weeks in the latter patient.

Sustained virologic response (SVR-12)
was achieved by 17/18 individuals (94%).
The Child B cirrhotic patient was HCV-
RNA negative at the end of treatment and
died four weeks later due to esophageal
bleeding.
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Safety and tolerability

Clinically relevant on-treatment side ef-
fects were not observed in nine patients. In
the remaining nine patients adverse events
were mild or moderate (P Tab. 2). Head-
ache was most frequently reported. Mild
nose and gingiva bleeding occurred in the
Child B cirrhotic individual. Exanthema
and anemia were related to ribavirin con-
taining treatment regimens.

In the follow-up period of the treat-
ment-naive patient who received paritapre-
vir/r, ombitasvir, and dasabuvir sponta-
neous intracerebral hemorrhage occurred
nine weeks after cessation of antiviral ther-
apy. This patient was not on regular factor
IX substitution therapy. The event was
judged to be unrelated to the antiviral ther-

apy.

Discussion

Published treatment experience with cur-
rently in Europe licensed interferon-free
antiviral therapies for chronic HCV infec-
tion in patients with inherited bleeding dis-
orders is so far limited to 14 cases who have
all been treated with sofosbuvir, ledipasvir,
and ribavirin in a clinical study program
(6). Our study adds important real-life data
and reports results with different antiviral
regimens in treatment-naive and in pre-
treated individuals with or without liver
cirrhosis. Efficacy, safety, and tolerability
are not significantly different from regis-
tration studies of interferon-free treatment
regimens (7-10) and indicate that patients
with chronic HCV infection and inherited
bleeding disorders do not have to be con-
sidered as “special cohort” or “difficult to
treat” in the real-life setting. This is impor-
tant as the majority of these individuals has
a long duration of HCV infection, is an
ageing population at risk for liver cirrhosis
and hepatocellular carcinoma, and may
have had concerns against peginterferon
based treatment regimens in the past.
Treatment duration for naive patients
without cirrhosis and a baseline HCV-RNA
< 6 Mio. IU/mL can be shortened to eight
instead of 12 weeks without compromising
efficacy. Especially females with these char-
acteristics qualify for the shorter treatment
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duration (7). However, treating physicians
may not trust in the shorter treatment du-
ration even if positive predictive baseline
characteristics are fulfilled (11). In our co-
hort, eight cases with favourable baseline
values qualified for eight weeks therapy
with sofosbuvir/ledipasvir, however, 12
weeks regimens were preferred in five of
these individuals, potentially because all of
these cases were male. Currently in Europe
available 12 weeks treatment options will
soon be complemented by the combination
grazoprevir/elbasvir which has been evalu-
ated in a clinical study program specifically
designed for patients with inherited blood
disorders (12).

Conclusion

Our data show that patients with inherited
bleeding disorders and chronic HCV geno-
type 1 infection can be effectively treated
with interferon-free therapies in the real-
life setting without severe side effects.
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