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Abstract

AIM: To evaluate the safety and efficacy of pegylated
interferon alfa-2a and ribavirin therapy in elderly pa-
tients with chronic hepatitis C infection.

METHODS: Patients characteristics, treatment results
and safety profiles of 4859 patients with hepatitis c vi-
rus (HCV) infection receiving treatment with pegylated

Baishidenge ~ WJG | www.wjgnet.com

10984

interferon alfa-2a and ribavirin were retrieved from a
large ongoing German multicentre non-interventional
study. Recommended treatment duration was 24 wk
for GT 2 and GT 3 infection and 48 wk for GT 1 and GT
4 infection. Patients were stratified according to age (<
60 years vs = 60 years). Because of limited numbers
of liver biopsies for further assessment of liver fibro-
sis APRI (aspartate aminotransferase - platelet ratio
index) was performed using pre-treatment laboratory
data.

RESULTS: Out of 4859 treated HCV patients 301 (6.2%)
were = 60 years. There were more women (55.8% vs
34.2%, P < 0.001) and predominantly GT 1 (81.4%
vs 57.3%, P < 0.001) infected patients in the group
of patients aged = 60 years and they presented more
frequently with metabolic (17.6% vs 4.5%, P < 0.001)
and cardiovascular comorbidities (32.6% vs 6.7%, P <
0.001) and significant fibrosis and cirrhosis (F3/4 31.1%
vs 14.0%, P = 0.0003). Frequency of dose reduction
and treatment discontinuation were significantly higher
in elderly patients (30.9% vs 13.7%, P < 0.001 and
47.8% vs 30.8%, P < 0.001). Main reason for treat-
ment discontinuation was “virological non-response”
(26.6% vs 13.6%). Sustained virological response (SVR)
rates showed an age related difference in patients with
genotype 1 (23.7% vs 43.7%, P < 0.001) but not in
genotype 2/3 infections (57.7% vs 64.6%, P = 0.341).
By multivariate analysis, age and stage of liver disease
were independent factors of SVR.

CONCLUSION: Elderly HCV patients differ in clinical
characteristics and treatment outcome from younger
patients and demand special attention from their prac-
titioner.

© 2014 Baishideng Publishing Group Inc. All rights reserved.
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Core tip: There are concerns to initiate treatment in
elderly patients because of perceived lower sustained
virological response (SVR) rates and serious adverse
events. We aimed to evaluate safety and efficacy of
pegylated interferon alfa-2a and ribavirin therapy in
elderly patients. Patients were stratified according to
age (< 60 years vs = 60 years). SVR rates showed
an age related difference in patients with genotype 1
(23.7% vs 43.7%, P < 0.001) but not in genotype 2/3
infections (57.7% vs 64.6%, P = 0.341). Elderly hepa-
titis C virus patients differ in clinical characteristics and
treatment outcome from younger patients and demand
special attention from their practitioner.
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INTRODUCTION

According to the estimation of the World Health Or-
ganization about 2% to 3% of the world’s population is
chronically infected with hepatitis C virus (HCV), which
amounts to approximately 130-170 million people“’zl. In
Germany, community-based studies showed an overall
prevalence of HCV-antibodies of about 0.5% in the adult
population”] representing 400000 to 500000 chronic in-
fected people.

In western countries, contaminated blood products

were the greatest risk factor for acquiring HCV infection
before 1990, being replaced by intravenous drug abuse
(IVDA) after 1990, Nowadays IVDA remains a main
risk factor together with sexual behavior (Men Who have
Sex with Men) as well as tattooing. The number of iat-
rogenic infections is decreasing but infections still occur
occasionallyﬁ'gl.

Since the rate of new infections has decreased over
the last couple of years and the prevalence has peaked in
western countries about a decade ago, the average age of
the HCV patients has increased over the yearsm.

The safety and efficacy of pegylated interferon (pe-
gIFN) - based treatment regimens have been studied
extensively[“'m and have shown to reduce the risk of
cirrhosis and hepatocellular carcinoma (HCC) and im-
prove the survival of patients who achieve a sustained
virological response (SVR)[”’M]. However, treatment is
still relatively costly, burdensome for the patient and seti-
ous adverse events can occur' . The recent introduction
of protease inhibitors for combination triple therapy has
shortened average treatment duration and improved the
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treatment outcome of patients with HCV genotype 1 in-
fection considerably“()’lsj.

An increasing risk of liver cirrhosis and HCC develop-
ment with advanced age has been repeatedly shown!""""*,
Hence, elderly patients are in special need of an effective
antiviral treatment. However, co-morbidities like diabetes
mellitus, co-medication and the risk of advanced liver
fibrosis commonly found in older patients are known
unfavourable factors for treatment outcome™, others
like coronary heart disease are important relative contra-
indications for treatment'”. In addition, adverse events
and poor tolerability increase with age according to some
studies”™. As most clinical trials exclude patients above 65
years, safety and efficacy data for the treatment of older
patients is limited. Thus, older patients as well as their at-
tending physicians are often hesitant towards initiating a
treatment course’ ",

With the advent of novel treatment options providers
have to weigh whether to initiate standard dual treatment
in patients with genotype 1 or alternatively start with
the novel triple therapy, which is associated with higher
chance of attaining an SVR but also higher risk of seti-
ous adverse events. Alternatively, they might decide to
defer treatment until after the introduction of interferon-
free combination treatment options which are expected
in the next couple of yearsm’zsj. However, due to the
high cost of the novel direct antiviral agents peglFN and
ribavirin (RBV) will remain the standard of care in many
countries.

German and European HCV guidelines give little or
no guidance about until which age eldetly patients should
be treated nor even mention the issue of the ageing of
HCV patientslz‘)’soj.

Only few studies with limited patient numbers and
variable protocols studied the safety and efficacy of pe-
IFN and ribavirin in older patients with CHC'™, Study
results regarding SVR rates in elderly patients are incon-
sistent. Lower SVR rates and higher rates of adverse
events and treatment discontinuation have been observed
in most western studies” """, These studies were
mostly limited due to small patient numbers. In contrast,
recently published Asian studies showed higher SVR
rates in genera1[32’34’351 and a negligible influence of age on
safety and efficacy”™. The discrepancy of study results
might be explained by distinct host genetic factors (such
as a favourable T1.28b polymorphism)™,

The aim of the present study was to examine the
safety and efficacy of peglFN and ribavirin combination
therapy in elderly patients in a large “real life” German
cohort study.

MATERIALS AND METHODS

Patients

This analysis is part of an ongoing German multicenter
non-interventional study (ML21645) of patients with
CHC receiving pegylated interferon alfa-2a and RBYV, in-
volving 379 physicians/institutions throughout Germany
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(328 in private practice and 51 in hospital settings). The
study is ongoing since March 2003 and is approved by
health authorities and ethical committees. Data of 4859
patients with completed documentation of treatment
course at July 2011 were analysed. Recommended treat-
ment duration was 24 wk for GT 2 and GT 3 infection
and 48 wk for GT 1 and GT 4 infection. The treatment
petiod was followed by an observational period of 24 wk.
The recommended dosage of pegylated interferon alfa-
2a was 180 ug once weekly in combination with RBV ac-
cording to the SPCs of manufacturers. Inclusion criteria
were age of at least 18 years, quantifiable HCV-RNA,
compensated liver disease and written consent. SVR was
defined as non-detectable HCV-RNA 24 wk after com-
pletion of the treatment period. Virological failure was
defined as < 2 log decline of HCV RNA from baseline at
week 12.

Data were obtained on structured questionnaires.
Screening data included demographic data, history of
HCV infection and concomitant diseases. During the
treatment course information about virological response
and drug safety was collected using online data entry. The
study represents an unselected cohort in a real life setting
including a significant fraction of all patients treated for
hepatitis C mono-infection in Germany.

Because of limited numbers of liver biopsies for
further assessment of liver fibrosis APRI (aspartate ami-
notransferase - platelet ratio index) was performed using
pre-treatment laboratory data. APRI is a non-invasive
indirect biochemical marker of hepatic fibrosis using rou-
tine laboratory parameters to distinguish fibrosis stages.
APRI was calculated according to the formula proposed
by Wai ez a/*" in 2003: [(AST of the sample/reference
AST) X 100]/platelets. Results were categorized as fol-
lowed: < 0.5 (no fibrosis); > 0.5-<x 1.5 (mild fibrosis); >
1.5-<5 2 (significant fibrosis); > 2 (cirthosis).

Statistical analysis

The statistical analysis was descriptive to reflect the clini-
cal routine as intended by the clinicians. Summary statis-
tics (mean, median, standard deviation, 25" petcentile,
75" percentile, minimum, maximum, number of values)
or frequencies and proportions were assessed dependant
on the scale level of the data.

Differences in baseline clinical characteristics, safety
and efficacy data among the patient groups were com-
pared statistically, using # test, y” tests (Pearson and Fish-
er’s exact test) and multivariate logistic regression analysis
including OR and 95%CI.

All statistical analyses were based on 2-sided hy-
pothesis tests. Analyses were calculated using SPSS for
Windows Release 12.0.1, Testimate Version 6.4.27 and
Matched Version 1.1.

RESULTS

Patient characteristics
Our analysis included 4859 patients infected with differ-
ent HCV genotypes who wete treated with a combination
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of pegylated interferon alfa-2a and a fix dosed or weight
adjusted RBV. 4558 patients (93.8%) were < 60 years and
only 301 patients (6.2%) were aged 60 years and older.
Baseline characteristics, as shown in Table 1, differed
in gender distribution, there were more women (55.8%
vs 34.2%, P < 0.001) and predominantly GT 1 (81.4%
vs 57.3%, P < 0.001) infected patients in the group of
patients aged = 60 years. There were no differences in
racial distribution in both age groups with the vast major-
ity of patients being caucasian. Providers assessed the
fibrosis status more thoroughly in elderly patients and
liver biopsies were performed more often in patients
= 00 years (29.9% »s 16.4%, P < 0.001). Liver biopsies
displayed more advanced liver fibrosis in the older group
(F3/4 31.1% »s 14.0%, P = 0.0003). For further assess-
ment of fibrosis APRI was analysed for all patients. Ap-
proximately 30% of elderly patients showed significant
fibrosis or cirthosis (APRI = 1.5) compared to 14.2% in
the younger age group. Only 19.8% of eldetly patients »s
43.3% of younger patients reached a score < 0.5 (Table 1).

As marker for liver synthesis values for International
Normalized Ratio were categorized according to CHILD
PUGH score. Only very few patients in both groups
showed compromised coagulation. No significant differ-
ence was found in number of patients with pronounced
coagulation disorder (Table 1).

As indirect markers of liver inflammation screening
values of aspartate aminotransferase and alanine amino-
transferase were analysed. AST was elevated in 83.7% of
elderly patients and 63.5% of patients < 60 years with
mean values of 92 U/L respectively 74 U/L. ALT was el-
evated in 90.5% of elderly patients and 80.0% of patients
< 60 years, mean values 115 U/L respectively 107 U/L.
Thrombocyte counts below normal range were seen in
25.4% of elderly patients compared to 11.5% in patients
< 60 years (Table 1).

Comorbidities did not differ in number but in quality
between both age groups. While metabolic (17.6%) and
cardiovascular diseases (32.6%) dominated in patients
= 60 years, whereas drug and alcohol addiction (32.2%0)
as well as general psychological disorders (16.9%) were
more frequent in patients < 60 years. The majority of
older patients could not define the mode of HCV trans-
mission. Main route of transmission in the group = 60
years was blood transfusion (21.9%) followed by surgery
(7.6%). In younger patients intravenous drug abuse was
the most frequent reported transmission route (46.2%).
Mean duration of infection was 19.9 years in older pa-
tients »s 11.6 years in younger patients (P < 0.001). The
majority of patients in both age groups (older patients s
younger patients) were previously untreated. The percent-
age of untreated patients was slightly lower in the older
age group (84.1% vs 88.6%, P = 0.02). HCV viral load
ptior to treatment stratified in low and high viral load (as
defined by a cut of 400000 IE/mL) was not significantly
different in either age groups (Table 1).

Safety

Generally HCV dual combination treatment with inter-
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Table 1 Patient characteristics, transmission route and co-

morbidities 7 (%)

Patients < 60 yr = 60 yr P value
Mean age 4558 (94.0) 301 (6.0) <0.0001
Gender <0.0001
Male 3001 (65.8) 133 (44.2) -
Female 1557 (34.2) 168 (55.8) -
Race
Caucasian 4373 (95.9) 289 (96.0)
African 78 (1.7) 6 (2.0)
Asian 88 (1.9) 5(1.7)
Hispanic 16 (0.4) 1(0.5)
Unknown/ other 3(0.1) 0
Genotype <0.0001
1 2614 (57.3) 245 (81.4) -
2 258 (5.7) 27 (9.0) -
3 1480 (32.5) 21 (7.0) -
Others (4, 5, 6) 206 (4.5) 8 (2.6)
Initial viral load
>1 Mio copies/mL 2659 (58.9) 193 (64.5) 0.0830
Thrombocytes (/uL) 221.259 186.433
(635-595000;  (21000-557500;
SD 71.884) SD 70546)
Within normal range 3736 (85.1) 207 (72.9)
(140000-360000 ¢/ pL)
Below normal range 503 (11.5) 72 (25.4)
(< 140000 ¢/ L)
Above normal range 150 (3.4) 5(1.8)
(>360000 c/uL)
GPT/ALT (U/L) 107 115
(4-1409; SD 103)  (20-591; SD 89)
Within normal range 882 (20.0) 27 (9.5)
(Male =50 U/L;
Female <35 U/L)
Above normal range 3521 (80.0) 258 (90.5)

(Male =50 U/L;
Female = 35 U/L)

GOT/AST (U/L) 74 92
(10-2880; SD 87)  (18-526; SD 71)

Within normal range 1530 (36.5) 43 (16.3)

(Male <50 U/L;

Female <35 U/L)

Above normal range 2658 (63.5) 221 (83.7)

(Male =50 U/L;
Female = 35 U/L)

GGT (U/L) 96 111
(4-1871;SD 129) (9-1240; SD 137)

Within normal range 2186 (50.2) 98 (35.4)

(Male<66 U/L;

Female <39 U/L)

Above normal range 2165 (49.8) 179 (64.6)

(Male = 66 U/L;
Female =39 U/L)

INR

<17 2758 (98.1) 182 (95.3)

1.7-2.3 31 (1.1) 4(2.1)

>23 22 (0.8) 5(2.6)
Body mass index 252 26.5 0.000
(mean value)
Treatment naive 4038 (88.6) 253 (84.1) 0.0176
Estimated duration of 11.6 19.9 0.000
infection (yr)
Histology available in 746 (16.4) 90 (29.9) <0.0001
Degree of Fibrosis
P value adjusted 0.0003
(0-4 without unknown)

F0/1/2 533 (71.4) 48 (53.3)

F3/4 104 (14.0) 28 (31.1)
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Unknown 109 (14.6) 14 (15.6)
APRI score <0.0001
<15 3526 (85.7) 181 (70.2)
=15 587 (14.3) 77 (29.8)
Duration of therapy 325 33.0 0.6250
(mean value) (wk)
Co-morbidities 0.6198
(none/with)
None 1792 (39.3) 114 (37.9) -
With 2766 (60.7) 187 (62.1) -
Cardiac 305 (6.7) 98 (32.6) <0.0001
Metabolic 204 (4.5) 53 (17.6) <0.0001
Drugs and alcohol 1469 (32.2) 10 (3.3) <0.0001
Psychogenic 768 (16.8) 26 (8.6) <0.0002
Skin 116 (2.5) 8(2.7) 0.8500

Patient characteristics, transmission route and co-morbidities: multiple
choice possible: comparison of patients < 60 years vs = 60 years with
chronic hepatitis. APRI score: [(aspartate aminotransferase (AST) of the
sample/reference AST) x 100]/thrombocyte count. Cardiac: pAVK, coro-
nary heart disease, stenocardia, cardiac infarction, arterial vascular dis-
ease, hypertension. Psychogenic: depression, psychosis, attempted suicide.
Drugs and alcohol: Active, former and substituted consumption. Metabol-
ic: Diabetes, disorder in lipid metabolism. ALT: Alanine aminotransferase;
INR: International Normalized Ratio.

feron/ribavirin was relatively safe regardless of the age
group. However, treatment had to be stopped more of-
ten in patients = 60 years (47.8% »s 30.8%, P < 0.001).
Main causes for treatment discontinuation in the older
patients compared to younger patients were: virological
failure [26.6% »s 13.6%, P < 0.001; OR = 2.291 (95%CI:
1.750-2.999)], adverse events [11.3% »s 3.1%, P < 0.001;
OR = 3.960 (95%CI: 2.670-5.873)], patient request [7.3%
vs 4.6%, P = 0.035; OR = 1.633 (95%CI: 1.035-2.575)],
aggravating co-morbidities [2.3% »s 0.9%, P = 0.020;
OR = 2.623 (95%CI: 1.167-5.898)], and death during
therapy [1.0% »s 0.3%, P = 0.039; OR = 3.814 (95%CI:
1.070-13.588)], as depicted in Table 2.

Lack of compliance and lost-to-follow up were less
common in older patients than younger patients (1.0%
and 2.0% vs 3.5% and 7.1%).

The rates of drug modification are presented in Table
3. Patients = 60 years had significant higher rates of dose
modifications [30.9% »s 13.7%, P < 0.001; OR = 2.814
(95%CI: 2.172-3.644)] with reduction of both treatment
components in 6.0% and reduction of just RBV and
pegylated interferon alfa-2a, respectively, in 18.3% and
6.6% compared to 2.5% [P < 0.001; OR = 1.349 (95%CI:
1.138-1.600)], 6.3% [P < 0.001; OR = 1.827 (95%CI:
1.560-2.140)] and 4.9% (P = 0.183) in patients < 60 years.

Virologic responses

SVR was achieved in 94 of 301 patients = 60 years and
in 2230 of 4558 patients < 60 years (31.2% »s 48.9%, P
< 0.001). Substratification for the different genotypes re-
vealed that for GT-1 58 of 245 in elderly patients and 1142
of 2614 in younger patients achieved sustained virological
response (23.7% vs 43.7%, P < 0.001). For GT 2 or GT 3
infections SVR rates were similar in both age groups (64.6%
= 60 years 5 57.7% < 60 years, P = 0.341) (Figure 1).
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Table 2 Rates and reasons for treatment discontinuation 7 (%)

All genotypes P value OR (95%ClI) Genotype 1 P value OR (95%CI)
< 60 yr = 60 yr < 60 yr = 60 yr

Treatment 1402 (30.8) 144 (47.8) 0.000  2.065 (1.633-2.611) 985 (37.7) 134 (54.7) 0.000  1.996 (1.534-2.599)
discontinuation

Non-response 622 (13.6) 80 (26.6) 0.000 2.291 (1.750-2.999) 535 (20.5) 78 (31.8) 0.000 1.815 (1.365-2.414)
Lost to follow up 323 (7.1) 6 (2.0) 0002  0.267 (0.118-0.603) 176 (6.7) 4(L6) 0.004  0.230 (0.085-0.625)
Adverse events 142 3.1) 34(113) 0000  3.960 (2.670-5.873) 89 (3.4) 30 (12.2) 0.000  3.959 (2.558-6.126)
Of them due to 49 (1.1) 19 (6.3) 0.000  6.200 (3.602-10.673) 35 (1.3) 16 (6.5) 0.000  5.148 (2.807-9.444)
intolerance RBV

Of them due to 91 (2.0) 23 (7.6) 0000  4.061 (2.530-6.519) 62 (2.4) 21 (8.6) 0.000  3.859 (2.309-6.448)
intolerance IFN

Patient request 210 (4.6) 22 (7.3) 0.035 1.633 (1.035-2.575) 127 (4.9) 21 (8.6) 0.013 1.836 (1.134-2.971)
Compliance 160 (3.5) 3 (1.0) 0028  0.277 (0.088-0.872) 87 (3.3) 2(0.8) 0.046  0.239 (0.058-0.977)
Co-morbidities 41 (0.9) 7 (2.3) 0.020 2.623 (1.167-5.898) 30 (1.1) 6(2.4) 0.081

Death 12 (0.3) 3 (1.0) 0.039 3.814 (1.070-13.588) 10 (0.4) 3 (1.0) 0.061

Others 74 (1.6) 2(0.7) 0.194 50 (1.9) 2(0.8) 0.219

Rates and reasons for treatment discontinuation: multiple choice possible: comparison of patients < 60 years vs = 60 years with chronic hepatitis C. Others:
Conspicuous blood results, hospitalisation, unexpected incident. RBV: Ribavirin; IFN: Interferon.

Table 3 Rates of dose modification 7 (%)

All genotypes P value OR (95%CI) Genotype 1 P value OR (95%Cl)
< 60 yr = 60 yr < 60 yr = 60 yr
(n = 4558)  (n = 301) (n=2614) (n = 245)

No dose reduction 3933 (86.3) 208 (69.1) 0.000 2.814 (2.172-3.644) 2204 (84.3) 166 (67.8) 0.000 2.558 (1.918-3.412)
Reduction of RBV 286 (6.3) 55 (18.3) 0.000 1.827 (1.560-2.140) 190 (7.3) 47 (19.2) 0.000 1.74 (1.460-2.074)
Reduction of 224 (4.9) 20 (6.6) 0.183 129 (4.9) 17 (6.9) 0.173

pegINF a2a

Reduction of RBVand 115 (2.5) 18 (6.0) 0.001  1.349 (1.138-1.600) 91 (3.5) 15 (6.1) 0.039  1.218 (1.010-1.470)
pegINF a2a

Rates of dose modification: Comparison of patients < 60 years vs = 60 years with chronic hepatitis C. RBV: Ribavirin; pegIFN: Pegylated interferon.

70.0% +
M <60yr 64.6% Table 4 Sustained virological response rates stratified for
60.0% |- 1 =60yr 57.7% treatment history
50.0% 43.7% SVR P value
40.0% |- < 60 yr = 60 yr
All patients GT'1 1142/2614 43.7% 58/245 23.7% <0.0001
30.0% - GT2/3 1003/1738 57.7% 31/48 64.6% 0.3766
23.7% Treatment GT1  1032/2250 459% 53/203 26.1% <0.0001
20.0% naive
GT2/3 945/1608 58.8% 29/43 67.4% 0.2754
10.0% - Treatment GT1 110/364 302%  5/42 119%  0.0112
experienced
0.0% GT2/3  58/130 44.6% 2/5 400% 1
GT1 GT2/3

. . . . . . SVR: Sustained virological response.
Figure 1 Sustained virological response rates in percent for different

genotypes: comparison of patients < 60 years vs = 60 years with chronic

hepatitis C.

Treatment nafve patients showed the same significant
difference in treatment response in genotype 1 patients
(26.1% = 60 years »s 45.9% < 60 years, P < 0.001). SVR
rates for GT2/3 patients were again similar in both age
groups (67.4% = 60 years o5 58.8% < 60 years, P = 0.341).
Treatment experienced patients achieved significant lower
SVR rates for all genotypes and age groups as shown in
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Table 4.

In addition, SVR rates were stratified according to de-
cades of age (Figure 2). For GT l-infection a continuous
decline in SVR rate with increasing decades of age was de-
termined. In contrast, no significant difference in SVR rates
for older patients with GT 2 and GT 3 was seen (Figure 2).

SVR rates were further stratified for APRI score <
1.5 »s = 1.5 consistent with no or mild fibrosis s severe
fibrosis or cirrhosis. In elderly patients no significant dif-
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Figure 2 Sustained virological response rates in % for different age groups and different genotypes for patients with chronic hepatitis C.

ference in treatment response according to fibrosis stage
was seen. In contrast, patients < 60 years showed signifi-
cant lower SVR rates in patients with an APRI score =
1.5. Data atre consistent when stratified for GT 1 and GT
2/3 (Table 5).

Age and stage of liver disease in contrast to treatment
discontinuation due to ribavitin and PEG-IFN adverse
events were independent factors of SVR rates as shown
in a multivariate logistic regression analysis (Table 6).

DISCUSSION

Despite the enormous data set and experience we have
generated for standard combination interferon treat-
ment for chronic HCV infection over the last decade,
the growing population of eldetly patients is a relatively
understudied population. Many of the major registration
trials excluded patients aged > 65 years. Also, clinical
guidelines give no detailed advice for treatment of the
eldetly patient group[29’3()J, which is generally regarded as
difficult to treat population due to higher rates of fibrosis
and co-morbidities.

In this substudy of this ongoing German multicenter
non-interventional study we evaluate the safety and effi-
cacy of a combination therapy with pegylated interferon
alfa-2a and RBV in HCV-positive patients = 60 years in
comparison to patients < 60 years.

Notably, only 6.2% (301/4859) of all treated patients
were = 60 years suggestive of a relative under-treatment
of elderly HCV-infected patients. As our study only in-
cluded patients in whom treatment was initiated no data
of treatment uptake rates for the different age groups
are available. For previous analyses of the ongoing study
data of all patients screened for possible HCV therapy
was obtained. A first epidemiological study showed a
high percentage of elderly patients in the group of all
HCV patients with 26.3% (2716/10326) of the patients
being = 60 years old™. A second study showed a sig-
nificant lower rate of treatment uptake in patients > 56
years compared to patients < 56 years (28.2% vs 49%) -
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in patients aged between 65 and 70 yeats treatment rate
was 26.3%*. An Italian cross-sectional study and the
Veterans Affairs Medical Centres Study both showed that
advanced age is often the main reason to exclude eldetly
patients from treatment” ", Additional studies are need-
ed to evaluate the general treatment assessment of elderly
patients and further characterize the group of patients
who ate a priori excluded from treatment.

Consistent with data from other Western countties
patient’s characteristics differed significantly in gender,
genotype, co-morbidities and transmission risk. Patients
= 60 years were rather female, more likely infected
with GT 1, suffering from metabolic or cardiovascular
diseases and being infected iatrogenic. Not surprisingly,
older patients showed more advanced liver disease. As
histology was assessed only in about one third of the
patients APRI score was performed for all patients. Data
were consistent with the results of histology with about
30% of patients in the elderly group reaching a score of
> 1.5 consistent with significant fibrosis or cirrhosis. On
the other hand, approximately 20% of the older patient
cohort did show little or no signs of fibrosis. The benefit
of treating these patients is not so clear, especially in the
absence of symptoms in some of these patients. In a
Japanese cohort study only patients with a reduced plate-
let count as marker of advanced fibrosis showed signifi-
cantly differences in hepatocarcinogenesis and survival
compared to an untreated reference groupmj.

Elderly patients had a significantly higher rate of
treatment discontinuation (47.8% »s 30.8%, P < 0.001).
The main reason was non-response (26.6%).

In 11.3% treatment was interrupted due to adverse
events, another 7.3% of the patients requested prema-
ture discontinuation. Surprisingly, despite a high rate of
metabolic and cardiovascular comorbidities in the eldetly,
treatment was stopped due to worsening of these under-
lying diseases only in 7/301 (2.3%) patients. 3 patients
(1%) in the elderly patients group died during therapy
- 2 of them due to complications of liver cirrhosis, the
other patient due to deterioration of general condition.

[36,37,43]
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Table 5 Sustained virological response rates stratified for

genotype, APRI score and age

APRI score SVR n (%) P
GT1 2 test
<60 yr <15 936 (45.7) 0.000
=15 99 (31.2)
=60 yr <15 40 (26.5) 0.476
=15 12 (20.7)
GT2/3
<60 yr <15 799 (60.8) 0.000
=15 106 (43.6)
=60 yr <15 18 (66.7) 0.526
=15 9 (52.9)

SVR: Sustained virological response.

Mortality rate in the younger patients was slightly lower
with 12/4558 (0.3%). Causes of death in the younger
age group were infectious complications, drug overdose
and suicide, cardiovascular disease, liver failure and pul-
monary embolism. The slightly higher mortality rate in
elderly patients might be probably due to the low number
of patients as well as due to the general higher mortality
in advanced age. Treatment adherence was slightly higher
in older patients, compliance problems occurred in only
about 1% »s 3.5% in younger patients and only 2% vs 7.1%
were lost to follow-up.

As reported before® ™ we also noted more dose
modifications during HCV therapy in eldetly compared
to younger patients. It is not entirely clear whether these
modifications were always justified or whether the pro-
viders acted with extra care for fear of adverse events,
e.g. cardiac ischemia due to anaemia. In neatly one third
of the patients the initial dose of one or both drugs had
to be reduced during the treatment course. In 24.3% of
older patients RBV dose was reduced.

Treatment response in patients with GT 1 was sub-
stantially lower in patients = 60 years (23.7% vs 43.7%,
P < 0.001). Furthermore, we found a continuous decline
in sustained virological response rates over age for GT 1
infections when classifying them into groups by decades
(Figure 2). Consistent with recently published data®"*
no significant difference in the SVR rates was found
for GT 2 and GT 3 infections. As expected, treatment
response was substantially lower for retreated patients.
5 out 42 (11.9%) eldetly patients with GT 1 infection
achieved SVR. In GT 2/3 patients only 5 patients wete
pre-treated, two of them were retreated successfully.
Stratified for stage of fibrosis advanced fibrosis (APRI
score > 1.5) was clearly associated with a lower treat-
ment response in patients < 60 years both for GT 1
and GT2/3 infections. No such correlation was seen in
the group of elderly patients. Still lower SVR rates were
found for APRI score 1.5 but the results were not statis-
tically significant which might mainly explained due to
the small patient numbers. Age and stage of liver disease
(fibrosis stage 4 us other fibrosis stage) could be shown as
independent factors of treatment response in multivariate
regression analysis.

31-33)
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Table 6 Multivariate logistic regression for fibrosis, age and

ribavirin/peg-interferon adverse events as factors for sustained
virological response

Sig. Exp (B) 95%ClI for EXP(B)
Lower Upper
Fibrosis stage F4 vs Fibrosis ~ 0.004 0.717 0.573 0.897
stage FO, F1, F2, F3
Age 60 yrvs <60 yr 0.003 0.427 0.243 0.750

Treatment discontinuation 0.142
due to ribavirin adverse

events

Treatment discontinuation 0.998
due to Peg-IFN adverse

events

IFN: Interferon.

Recently published data of treatment outcome in el-
detly patients with pegylated IFN based regimens showed
consistently higher SVR rates ranging from 40.7%"" up to
67.1%"" for GT 1 infections and 76.7%"" and 86.4%""
for GT 2 or GT 3. Both studies were conducted in Asian
patients who generally show higher response rates com-
pared to Caucasians and Afro-Americans mainly due to
host genetic variations eg., the recently described 1L28B
polymorphisms"”

The relatively low SVR rates in older patients are
mainly caused by higher rates of virological non-response
to dual therapy, which might be due to the difference in
quality not in quantity of comorbidities as well as ad-
vanced liver fibrosis. But still, it could be shown that age
is an independent factor for SVR. The reason remains
unknown. Altered IFN-immunomodulation and pharma-
cokinetics in elderly patients might influence the response
to therapy. Their affect has to be evaluated further. These
factors might even become more apparent with longer
duration of therapy and may explain that age-dependent
differences in SVR rates seen in patients with genotype
1 infections in contrast to similar SVR rates in all age
groups for genotype 2 and 3 infections in whom duration
of therapy is markedly lower.

The recently approved new direct antiviral agents
such as protease inhibitors and polymerase inhibitors
might provide more effective treatment options. Triple
therapy regimens with the protease inhibitors telaprevir
or boceprevir have to be considered for many elderly
GT 1 patients despite the possibility of further side-
effects. Both drugs showed only slightly lower SVR rates
in patients > 40 years compared to patients < 40 years in
phase I -trials" ", But the clinical studies did not include
sufficient numbers of patients = 60 years to prove the
superior efficacy for this age group.

Furthermore, protease inhibitors may hold new ob-
stacles such as drug drug interactions with concomitant
medication. Adverse events like anaemia and rash will
require an even more intense monitoring of the patient
during treatment course ™", Studies to assess the safety
and efficacy of triple therapy in older patients are ur-
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gently needed. The low SVR rates of dual therapy and
possible complications of protease inhibitor based triple
therapy might indeed be an argument for postponement
of treatment in some patients until the interferon free
regimens will become widely available”™™, The nucleo-
tide NS5B polymerase inhibitor Sofosbuvir has been ap-
proved for HCV therapy by FDA in the end of 2013 of-
fering the first IFN-free treatment alternative for patients
with genotype 2 or 3 infections and those with contrain-
dications against interferon ™.

In contrast, the SVR rates remain high for GT 2 and
GT 3 patients even with increasing age but small patient
numbers have to be taken into account. Still, our findings
are consistent with previously published data™***. In re-
spect of SVR rates of up to 65% regardless of age, short
treatment duration and relative low cost of dual treat-
ment, there is less of a rationale to postpone treatment
until the introduction of intensified treatment regimens
or interferon-free combination treatment.

We conclude that the elderly HCV patient is still
understudied and not well understood. National and Eu-
ropean guidelines should take into account the general
ageing of HCV patients in Europe. Despite higher rates
of treatment discontinuation and lower SVR rates in GT
1 infection, HCV-therapy in elderly patients is well fea-
sible in “real life” expetience. Therefore eldetly patients
should not be excluded from assessment for treatment a
priory. We suggest making informed decisions on indi-
vidual basis and taking all of the patient’s circumstances
into account, such as stage of liver disease, clinical symp-
toms and comorbidities as well as virological parameters,
treatment history and further predictive parameters. New
therapy regimens containing more potent ditect antiviral
agents may enhance treatment outcome in eldetly pa-
tients but further studies to examine the effect of age on
safety and efficacy of these agents are urgently needed.
Still, pegylated interferon based dual therapy will remain
the standard of care for treatment of hepatitis C in many
countries to the immense cost of the novel direct antivi-
ral agents.
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The average age of hepatitis C virus (HCV) patients is increasing over time.
There are concerns to initiate treatment in elderly patients because of perceived
lower sustained virological response (SVR) rates and serious adverse events.
As elderly patients were excluded from most clinical trials in the past, safety
and efficacy data for the treatment of elderly patients is limited. Therefore, the
authors aimed to evaluate safety and efficacy of pegylated interferon alfa-2a
and ribavirin therapy in patients > 60 years.
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The safety and efficacy of pegylated interferon - based treatment regimens
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shown to reduce the risk of cirrhosis and hepatocellular carcinoma and improve
the survival of patients who achieve a sustained virological response. However,
only few studies with limited patient numbers and variable protocols studied
the safety and efficacy of pegylated interferon and ribavirin therapy in elderly
patients. Furthermore, study results regarding SVR rates in elderly patients are
inconsistent.
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The study represents an unselected cohort in a real life setting including a sig-
nificant fraction of all patients treated for hepatitis C mono-infection in Germany
providing safety and efficacy data on pegylated interferon and ribavirin therapy
in 301 patients > 60 years.

Applications

The study highlights that elderly HCV patients differ in clinical characteristics and
treatment outcome from younger patients and that they demand special attention
from their practitioner. Still, despite higher rates of treatment discontinuation and
lower SVR rates in GT 1 infection, HCV-therapy in elderly patients is well fea-
sible in “real life” experience. Therefore elderly patients should not be excluded
from assessment for treatment a priory. Informed decisions should be made on
individual basis and taking all of the patient’s circumstances into account, such
as stage of liver disease, clinical symptoms and comorbidities as well as virologi-
cal parameters, treatment history and further predictive parameters.

Peer review
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