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Abstract. Background & objectives: In the past, patients with haemoglobinopathies were at high
risk of acquiring hepatitis C virus (HCV) due to multiple transfusions before HCV screening. In
these patients, the coexistence of haemochromatosis and chronic hepatitis C (CHC) often leads to
more severe liver disease. We assessed the HCV prevalence, clinical characteristics and outcome
in this setting with particular attention to the response to treatment including therapies with the
new direct acting antivirals (DAAS).

Methods: The medical records of 81 consecutive patients followed the last 15 years were reviewed
retrospectively.

Results: 43/81 (53%) patients were anti-HCV positive including 31/43 (72.1%) with CHC (HCV-
RNA positive; age 25+7 years; 45.2% with genotype 1b; 19.4% cirrhotics; baseline ferritin 887
ng/ml; range: 81-10.820). Thirty patients received IFN-based therapy with or without ribavirin
with sustained virological response (SVR) in 14/30 (46.7%). Eleven patients (9 non-responders
to IFN-based therapies, one in relapse and one naive) received treatment with DAAs (SVR:
100%0). 3/11 patients increased their transfusion needs while 1/11 reported mild arthralgias. No
drug-drug interactions between DAAs and chelation agents were observed as attested by the
stability of ferritin levels during treatment.

Conclusions: More than 1/3 of patients with haemoglobinopathies suffered from CHC. Response
rates to IFN-based treatment seem to be similar to other patients with CHC, while most
importantly, treatment with DAAs was excellent and safe even in difficult to treat patients (most
null responders with severe fibrosis) suggesting that this group of HCV patients should no longer
be regarded as a difficult to treat.
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Introduction. Hepatitis C virus (HCV) infection  estimates of disease burden show an increase in
is one of the leading causes of chronic liver  seroprevalence over the last 15 years to 2.8%,
disease worldwide. Indeed, the most recent resulting in >185 million infections worldwide.!?
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In the past, patients with haemoglobinopathies
represented a population at high risk of acquiring
HCV as before 1992 there was no blood screening
for HCV. As a result, the prevalence of antibodies
to HCV (anti-HCV) in patients with thalassemia
varies depending on the population studied
between 12% and 85%.3

As chelation therapy with new drugs seems to
prevent cardiac damage and improve survival, the
chronic liver disease has emerged as a critical
clinical issue in this setting. The ‘hit’ to the liver is
at least dual: high frequency of chronic viral
infections, especially HCV, and secondary
hemochromatosis of the liver due to multiple
transfusions and dyserythropoiesis.* Furthermore,
chronic hepatitis C (CHC) and iron overload were
proved to be independent risk factors for liver
fibrosis progression and their concomitant
presence results in a striking increase of the risk.®
So, it is essential for patients with
haemoglobinopathies to have a multidisciplinary
approach, in order to achieve both effective
chelation therapy and treatment of CHC, with a
view to preventing liver complications and
improve morbidity and mortality.346

Clinical care for patients with the HCV-related
liver disease has improved considerably during the
last two decades, thanks to the enhanced
understanding of the pathophysiology of the
disease, and the therapeutic advances.” Until 2011,
interferon-a (IFN-a)) with or without ribavirin was
the approved treatment for patients with
thalassemia, resulting in sustained virological
response (SVR) rates of 40-60%.81° The recent
license of Direct Acting Antivirals (DAAS) opened
new venues in the treatment of CHC regarding
extremely high SVR rates and better compliance
due to their oral route of administration and the
rarity of significant side effects.” In addition, the
new treatment modalities for HCV infection
permit avoiding ribavirin use in the majority of
cases, which is well-known to increase the
transfusion needs by a median of 30-40% as well
as side effects in these patients.®!Y” The recent
EASL treatment recommendations on hepatitis C,’
suggest that patients with haemoglobinopathies
should be treated with an IFN-free regimen,
without ribavirin. However, patients with
haemoglobinopathies and CHC have been
excluded from the major clinical trials that led to
the approval of DAAs. Indeed, so far, only some
case reports have been published showing
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favourable results after DAAs administration in
CHC patients with concurrent
haemoglobinopathies.'®® Hence, at present, no
experience is available regarding the safety and
efficacy of DAAs in this population which is
traditionally considered difficult to treat, because
of the coexistence of liver hemochromatosis, the
more advanced liver disease and the usual
nonresponse or relapse to previous IFN-based
therapies.

Accordingly, the aims of our study were:

1° to assess the prevalence of CHC in patients
with haemoglobinopathies in Central Greece a
region with low anti-HCV prevalence (0.34%) in
the general population;?°

2° to report the clinical characteristics and the
outcome in this setting giving particular attention
to the response to treatment after utilizing the new
DAAs and a strong emphasis on the safety and
efficacy of use in this specific population.

Patients and Methods. The medical records of 81
consecutive patients with haemoglobinopathies
(70 with B-thalassemia major and 11 with sickle
cell anaemia/B-thalassemia) followed by our
Department between 2000 and 2015 were
retrospectively analysed. For patients who had
received  IFN-based  treatment,  sustained
virological response (SVR) was defined according
to the European Association for the Study of the
Liver (EASL) clinical practice guidelines
published in 2011 (serum HCV-RNA<50 1U/ml 24
weeks after treatment withdrawal).® For patients
who received DAAs, SVR was defined according
to the EASL clinical practice guidelines published
in 2015 (undetectable serum HCV-RNA 12 weeks
after stopping treatment).”

Anti-HCV was determined using a second- or
third-generation enzyme immunoassay at least
twice within six months while active virus
replication was defined by the detection of HCV-
RNA using a sensitive commercially available
quantitative real-time PCR kit (COBAS Tagman
HCV Test; cut-off of detection: 25 IU/ml).

The histological evaluation was assessed using
the Knodell histologic/activity index score.?!
According to previous publications of our
group,?>2* for statistical reasons patients were
divided into two groups according to
inflammation:  minimal-mild  (score:0-8) and
moderate-severe (score:9-18) and according to
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fibrosis:  none-mild-moderate  (score:0-2) and
severe fibrosis-cirrhosis (score:3-4).

In addition, fibrosis was assessed in 11 patients
who received DAAs by transient elastography
(FibroScan device powered by VCTE Echosens
equipped with the standard M probe). Liver
stiffness measurements (LMS) were expressed as
median (kPa) of all valid measurements with
associated interquartile range (IQR) and success
rate. LSM was considered valid if there were ten
successful acquisitions and an IQR/LSM <0.3.
Patients were divided into four groups; FO-F1, F1-
F2, F2-F3 and F3-F4 according to Metavir score.

The study was approved by the Ethics
Committee of Thessaly University, Medical
School.

Statistical analysis: Results are expressed as
median (range) and mean + SD where appropriate.
Data were analysed by Mann-Whitney U-test
(MWU), x? (two-by-two with Yate’s correction)
and Fisher’s exact test. Two-sided p values less
than 0.05 were considered as statistically
significant. 95%CI were calculated with the
Wilson procedure with a correction for continuity.

Results. Forty-three out of 81 patients (53%;
95%ClI: 42-63.8%) tested anti-HCV positive.
Thirty-one patients had CHC (31/81; 38%;
95%Cl: 27.4-48.6%) as they were HCV-RNA
positive. The baseline epidemiological, clinical,
laboratory and histologic characteristics of CHC

patients with haemoglobinopathies are shown in
Table 1. All patients but one with sickle cell
anaemia/B-thalassemia, were receiving chelation
therapy to avoid iron overload, however, ferritin
levels varied (Table 1). Liver histology before
starting therapy was available in 22 patients. In
total, clinical and/or histological evidence of
cirrhosis had 6/31 (19.4%; 95%CI: 5-33%)
patients.

Thirty out of 31 CHC patients received IFN-
based therapy with or without ribavirin. The SVR
rate independently of HCV-genotype, in IFN-
based treated patients, was 46.7% (14/30; 95%CI:
29-64%) (Figure 1). In fact, 22 patients had
received one treatment course with IFN-based
therapy, while the remaining (8/30; 26.6%;
95%ClI: 11-42%) had received more than one
course. In Figure 2, the type of treatment response
to IFN-based therapy in respect to the number of
treatment courses is shown. In Figure 3, the type
of treatment response according to the IFN-based
treatment schedule is also shown.

The SVR rate in patients who received
monotherapy with IFN or PeglFN (10/23; 43%;
95%ClI:. 23-63%) did not significantly differ
compared to that observed in patients who
received combination therapy with ribavirin (4/7;
57%; 95%CI: 20-94%). Two out of 7 patients who
received ribavirin increased their transfusion
needs. In total, 4/30 (13.3%; 95%CI: 1-25%)
developed neutropenia during treatment but
treatment was not discontinued while one patient

Table 1. Characteristics of patients with haemoglobinopathies and chronic hepatitis C (CHC) before starting treatment for CHC (n=31).

Ferritin (ng/ml)

Age (years, at diagnosis) 25 (14-45)
Male/Female 17/14
B-thalassemia major 30

Sickle cell anaemia/p-thalassemia 1
Spleenectomy (yes/no) 20/11
Disease duration (years) 23 (5-25)
AST (1U/L) 66 + 56
ALT (IU/L) 79+ 62
v-GT ( IU/L) 38+30
ALP (1U/L) 128 + 117
Albumin (g/dL) 45+05
Bilirubin (mg/dl) 2+16
PLT (x10%/ul) 369 + 146

887 (81-10820)

HCV-RNA (1U/ml)

1.98 x 10° (1180-2.76 x 105)

Genotypes 1a/ 1b/ 2/ 3/ 4/ UD 2/ 1412/ 5/ 2/6
Cirrhosis (%) 6 (19.4%)
Histology (n=22)

Grade (mild/ moderate-severe) 8/ 14

Stage (mild-moderate/ severe-cirrhosis) 6/ 16

Siderosis (I/ II/ 111/ IV) 4/6/4/8
Follow-up (months) 41.5 (3-186)

Abbreviations are same as in text. UD, undetermined
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Figure 1. Response to IFN-based therapy in 30 patients with
haemoglobinopathies and chronic hepatitis C. SVR=sustained
virological response, NR=no response.
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Figure 2. Response to IFN-based therapy in 30 patients with
haemoglobinopathies and chronic hepatitis C according to the
number of treatment courses. SVR=sustained virological response,
NR=no response.
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Figure 3. Response to IFN-based therapy in 30 patients with
haemoglobinopathies and chronic hepatitis C according to the kind
of treatment schedule. SVR=sustained virological response, NR=no
response, |FN=interferon alpha, PeglFN=pegylated interferon
alpha, RBV=ribavirin.

presented anxiety and severe myalgias which led
to treatment discontinuation.

Regarding outcome (except three patients who
were lost to follow-up), 6 out of 22 (27%; 95%CI:
8-45%) patients who were not cirrhotic at initial
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presentation, developed cirrhosis. Two out of 6
patients who developed cirrhosis achieved an SVR
with IFN-based therapies whereas 10/16 patients,
who did not develop cirrhosis achieved SVR
during follow-up (p>0.05). Of note, no patient
died during the follow-up of the study.

Eleven patients (9 non-responders to previous
treatment with IFN-based therapies, one in relapse
and one naive patient) received treatment with
DAAs according to the recent EASL guidelines’
(Tables 2 and 3). The baseline epidemiological,
clinical, laboratory and histologic characteristics
of these 11 patients are shown in Table 2. Seven
patients had MRI T2* measurements during the
last six months and had mild (n=5) to moderate
liver hemochromatosis (n=2; Table 2). Regarding
chelation therapy, three patients were receiving
deferoxamine, two deferasirox, one deferiprone
and four a combination of deferoxamine with
deferiprone. The estimation of liver disease stage
was based on transient elastography and 7/11
(63.6%; 95%CI: 35-92%) patients had severe
fibrosis (F3-F4) (Table 2).

The treatment schedules with DAAs are shown
in Table 4. Regarding safety, only one patient
mentioned arthralgias which, however, did not
lead to treatment discontinuation. Three patients
increased the transfusion needs (two of them were
receiving ribavirin). As far as ferritin levels are
concerned, there was no significant elevation

Table 2. Characteristics of patients with haemoglobinopathies and
chronic hepatitis C before starting treatment with direct acting
antivirals (n=11).

Age (years) 40 (33-59)
Male/Female 7/4
B-thalassemia major 10

Sickle cell anaemia/p- 1
thalassemia

AST (IU/L) 51 +43
ALT (IU/L) 41+33
y-GT ( 1U/L) 34+21
ALP (1U/L) 76 £ 15
Albumin (g/dl) 42+05
Bilirubin (mg/dl) 14+21
PLT (x108 /ul) 374 £ 132

Ferritin (ng/ml) 1331 (82-6222)

HCV-RNA (1U/ml) 3.9 x10° (1.5 x10°-9.85 x106) 1U/ml

Genotypes

la/ 1b/ 2/ 3/4 2/4/1/3/1
Cirrhosis (%) 6 (54.5%)
Elastography (kPa) 15.5(9.2-34.3)
FO-F1 0

F1-F2 1

F2-F3 3

F3-F4 7

MRI T2* (msec) (n=7)

13.2 (3.6-31)

www.mjhid.org Mediterr J Hematol Infect Dis 2017; 9; e2017003

Abbreviations are same as in text.
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Table 3. Genotypes, previous treatment courses and treatment response of 11 patients with haemoglobinopathies and chronic hepatitis C who

received direct acting antivirals.

Patient Genotype Previous treatment Response

1 1b PeglFN 12 months NR

2 1b IFN 12 months NR

3 1b IFN 18 months/ PegIFN 6 months Relapse/ NR
4 1b PeglFN 8 months/ PeglFN + RBV 6 months NR/ NR

5 3 PeglFN 6 months NR

6 3 IFN 12 months NR

7 3 IFN 12 months NR

8 la PeglFN 8 months/ PeglFN + RBV 2 months NR!/ side effects
9 la PeglFN + RBV 18 months NR

10 4 IFN 12 months Relapse

11 2 naive NA

IFN=interferon alpha, PeglFN=pegylated interferon alpha, RBV=ribavirin, NR=no response, NA=not applicable.

Table 4. Treatment schedules with direct acting antivirals, treatment duration and side effects during treatment of 11 patients with
hemoglobinopathies and chronic hepatitis C.

Duration Increase in Side

Patient Geno-type Treatment schedule (weeks) transfusion needs effects
(yes/no)
1 1b Om_bitasvir/par_itaprevir/rito- 12 No No
navir+dasabuvir+RBV
2 1b Sofoshuvir+Simeprevir 12 No No
3 1b Sofosbuvir+Simeprevir+RBV 12 Yes No
4 1b Sofosbuvir+Daclatasvir 12 No Agra{:l'
5 3 Sofosbuvir+Daclatasvir 24 No No
6 3 Sofoshuvir+Daclatasvir 24 Yes No
7 3 Sofoshuvir+Daclatasvir 24 No No
8 1a Ombitasvir/paritaprevir/rito- 12 No No
navir+dasabuvir+RBV
9 la Sofosbuvir+Daclatasvir+RBV 12 No No
10 4 Sofoshuvir+Ledipasvir 12 No No
11 2 Sofosbuvir+RBV 12 Yes No
RBV=ribavirin
___ Ferritin at the beginning of
treatment
—— Ferritin at the end of treatment
Y F_erritin at the beginning of
6.000— treatment

4.000—

ngidi

2.000=

@ Ferritin at the end of treatment

Patients

Figure 4. Serum ferritin levels before and at the end of treatment with direct acting antivirals.
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during treatment with DAAs (Figure 4). All 11
patients treated with DAAs achieved SVR at week
12 post treatment.

Discussion. The current study assessed the
prevalence of anti-HCV positivity and that of
CHC among patients with haemoglobinopathies,
the characteristics of the patients with CHC and
haemoglobinopathies, and their response to
treatment with emphasis to the preliminary results
of the treatment responses to DAAS in this patient
group. The following three major points have
risen:

a) the prevalence of anti-HCV and CHC in
patients with haemoglobinopathies is still
increased;

b) HCV infection is diagnosed in young age,
however 20% of the patients had already cirrhosis
before starting treatment and almost 50% were
infected with HCV genotype 1b;

c) the response rates to IFN-based therapies
were the same as in other patient groups, while
most importantly, treatment with DAAs was very
effective (SVR 100%) and safe even in difficult to
treat HCV patients (most null responders with
severe fibrosis/cirrhosis).

In our retrospective study, we found a
prevalence anti-HCV positivity of 53% in patients
with haemoglobinopathies, while more than one-
third of the patients (38%) had CHC. This datum
is in accordance with previous studies from
Greece?>?% and other European countries.?” As far
as HCV genotype is concerned, almost half of our
patients were infected with genotype 1b, which is
the  most  prevalent  genotype  among
multitransfused patients [3,28]. In addition, nearly
20% of the patients had cirrhosis before treatment
initiation which is in accordance with previous
studies in patients with CHC and thalassemia, 262
while the rate of progression of liver disease to
cirrhosis was 27% with a median disease duration
of 23 years. The progression to cirrhosis seems to
be higher than that expected in other patients with
CHC without haemoglobinopathies.®®3! Of note,
the achievement of SVR did not influence the
progression to cirrhosis which is rather dependent
on the degree of liver iron overload.?

In general, the SVR rate among patients treated
with IFN-based therapies (47%) was similar to
previous reports in this population,4> while the
SVR rate among those who received IFN/Peg-1FN
monotherapy was 43%, similar as in past
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studies.®121617 |n a small subset of patients (n=7)
who received IFN/PeglFN in combination with
ribavirin, the SVR rate was 57%, while only the
minority of them increased their transfusion
needs.>1%1332 However, haemolysis was reversible
after drug discontinuation, and no significant iron
overload worsening was noticed. According to our
study, the SVR rates both in patients treated with
IFN monotherapy and those treated with IFN in
combination with ribavirin were similar to other
CHC patients.33-3

The main and most important finding of our
study, however, was the high SVR rate (100%)
achieved among HCV treatment-experienced
difficult  (null-responders) patients  with
haemoglobinopathies who were treated with
DAAs. All patients received the appropriate
treatment according to the HCV genotype and
fibrosis severity, but they considered to be difficult
to treat population, as all but one, were treatment-
experienced and had advanced liver fibrosis (stage
F3-4 according to liver elastography). Even
though the number of patients was small to drawn
safe conclusions, this is one of the first studies
showing quite convincingly that the SVR rate to
DAAs in multitransfused difficult-to-treat HCV
patients is similar to that observed in nonmulti-
transfused naive individuals with CHC.36-40

As far as safety is concerned, none of the 11
patients who received DAAs withdrew treatment
because of side effects while transfusion rate was
elevated in 3 patients, 2 of whom also received
ribavirin. However, no significant elevation of
serum ferritin levels was observed during and after
treatment. In addition, all patients were under
treatment with chelation agents. There are no data
so far about the drug-drug interactions of chelation
agents and DAAs. Although the present study was
not designed to investigate pharmacodynamics,
chelation treatment does not seem to affect
treatment with DAAS.

Conclusion. More than one-third of patients with
haemoglobinopathies are still chronically infected
with CHC. Patients with haemoglobinopathies and
HCV infection seem to have similar SVR rates
after IFN-based treatment compared to other CHC
patients. However, the most important and
fascinating finding of our study was the excellent
virological response rates (SVR 100%) after
treatment with DAAs even in difficult to treat
HCV patients (null responders with advanced
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fibrosis/cirrhosis). Side-effects related to DAAsS
treatment were minimal, while transfusions rate
seems to increase in some patients treated with
ribavirin, without however an elevation of ferritin
levels. Therefore, our results further support the
statement of EASL and AASLD guidelines that
IFN-a free treatment with DAAs should be
considered as first-line therapy in treatment-naive
or treatment experienced patients with or without
cirrhosis due to CHC and concurrent
haemoglobinopathies. Finally, chelation therapy
does not seem to affect treatment with DAAS,
however, current literature lacks sufficient
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