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Introduction
By examining treatment patterns and outcomes in routine 

clinical practice, observational cohort studies have certain 
advantages over randomized clinical trials [1]. As such, they 
generally have a broader scope than that of randomized trials. 
Moreover, cohort studies enroll diverse populations rather than 
the homogenous, strictly selected study populations typical of 
randomized trials. Thus, the results of cohort studies indicate 
how well the results of randomized trials can be translated into 
meaningful outcomes in the “real world”.

The PROPHESYS cohorts evaluated standard treatment with 
peginterferon alfa/ribavirin for chronic hepatitis C [2]. The study 
is noteworthy for its size and scope - more than 7,000 patients 
were enrolled from 19 countries across several continents 
- and for showing that Sustained Virologic Response (SVR) 
rates achieved in everyday clinical practice are similar to those 
reported in large international clinical trials [2].

The database from this large cohort study makes it possible 
to examine treatment outcomes among and within participating 
countries. Hungary has a well-developed network of specialist 
centers that diagnose and treat chronic hepatitis C according to 
national guidelines [3]. These guidelines are updated annually 
at a Consensus Meeting and take into account international 
guidelines, recently published evidence, and cost-effectiveness 
data. Once agreed upon, the revised guidelines are forwarded to 
the Ministry of Health for approval and official publication. 

Abstract
Aim: Dual peginterferon/ribavirin therapy remains a viable 

option for patients with chronic hepatitis C, because of the high 
cost of Direct-acting Antiviral Agents (DAA). We assessed real-life 
practice and treatment outcomes in Hungarian treatment-naive HCV 
genotype 1-infected patients who received peginterferon alfa-2a/
ribavirin treatment.

Methods: This analysis of patients enrolled in Hungary as 
part of a large, multinational cohort study (PROPHESYS) included 
treatment-naive patients with HCV genotype 1 mono-infection who 
were prescribed peginterferon alfa-2a plus ribavirin. 

Results: Of 654 patients included in the analysis, 68% completed 
≥ 80% of the planned duration of treatment (93% and 87% received 
≥ 80% of the planned doses of peginterferon alfa-2a and ribavirin, 
respectively) and 23% stopped treatment prematurely because of 
the insufficient virologic response. Virologic response rates (HCV 
RNA < 50 IU/mL) were 20.3%, 55.2%, and 63.3% by Week 4, 12, and 
at the end of treatment (EOT), respectively, and a sustained virologic 
response 24 weeks post-treatment (SVR24) was achieved in 45.9% of 
patients. In patients with a virologic response at EOT, the relapse rate 
was 27.4%. SVR24 rates were 63% in patients who received ≥ 80% 
of the planned treatment and 55% in patients with lower exposure. 
Treatment was prolonged to ≥ 72 weeks in 51 patients with HCV RNA 
≥ 50 IU/mL at Week 12, and < 50 IU/mL at Week 24, among whom 
the SVR24 rate was 35%. 

Conclusion: This analysis shows that SVR24 rates achieved 
in randomized trials can be reproduced in real-world settings by 
maintaining high rates of adherence and compliance with response-
guided therapy.
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Outcomes
HCV RNA levels were determined in local laboratories by 

COBAS AmpliPrep/COBAS TaqMan HCV at baseline, at Week 
4 and Week 12 during treatment, at the end of treatment, and 
at Week 24 of untreated follow-up and recorded in the eCRF. 
Virologic response at any time point was defined as HCV RNA < 
50 IU/mL.

Four non-overlapping categories were used to describe the 
virologic response during the first 12 weeks of treatment: 1) 
Rapid Virologic Response (RVR), defined as HCV RNA < 50 IU/
mL by Week 4 (Days 2–43); 2) complete Early Virologic Response 
(cEVR), defined as HCV RNA < 50 IU/mL by Week 12 (Days 44–
99) in a patient who did not achieve an RVR; 3) partial Early 
Virologic Response (pEVR), defined as at least a 2-log decrease 
in HCV RNA by Week 12 (Days 2–99) in a patient who did not 
achieve an RVR or cEVR (i.e. these patients have HCV RNA levels 
≥ 50 IU/mL by Day 99); and 4) no RVR/EVR (i.e. no RVR, no cEVR, 
and no pEVR, but at least one HCV RNA measurement within the 
first 12 weeks).

SVR24 was defined as last HCV RNA < 50 IU/mL 24 weeks 
after EOT (≥ 140 days after the last dose), respectively.

Relapse was defined as serum HCV RNA ≥ 50 IU/mL during 
follow-up in a patient with an EOT response. Only patients 
with an EOT response (HCV < 50 IU/mL) and at least one post-
treatment HCV RNA result were included in the calculation of the 
relapse rate. Positive Predictive Value (PPV) was defined as the 
probability that a patient with a specific on-treatment virologic 
response would achieve an SVR24. Associations between 
baseline factors and SVR24 were examined by Multiple Logistic 
Regression (MLR) analysis. All statistical tests are performed 
two-sided and a p-value of < 0.05 is considered statistically 
significant. However, all statistical tests are of exploratory nature 
and a significant difference should be interpreted cautiously. 

Results
Patients

A total of 654 HCV genotype 1 patients from 32 sites in Hungary 
received at least one dose of peginterferon alfa-2a/ribavirin and 
were included in the analysis. Patients were enrolled, treated, 
and tested for their HCV RNA levels between June 2007 and 
March 2011. The median age of patients was 49 years, the male/
female ratio was 44.6/55.4, 98.8% of patients were Caucasian, 
53.1% had a body weight < 75 kg and 68.0% had a high baseline 
HCV RNA level > 800,000 IU/mL (Table 1). Hepatic fibrosis was 
assessed by either liver biopsy or a non-invasive method prior to 
therapy in 52.8% of patients and, overall, 16.8% of patients had 
confirmed bridging fibrosis or cirrhosis (Table 1). 

While this analysis focuses on data from Hungary, a 
comparison of the baseline characteristics of patients enrolled 
at Hungarian and non-Hungarian study sites show that the 
median age, body mass index, and the number of patients 

Within the PROPHESYS database, approximately 15% 
of HCV genotype 1 patients receiving peginterferon alfa-2a/
ribavirin (654/4,247) were from Hungarian centers; therefore, 
the database provides an opportunity to assess real-life practice 
and treatment outcomes in treatment-naive patients with 
HCV genotype 1 mono-infection who received treatment with 
peginterferon alfa-2a/ribavirin in Hungary.

Methods
The study design and primary results of the prospective, 

international PROPHESYS cohorts are reported elsewhere 
[2]. Briefly, a total of 7,163 treatment-naive patients with HCV 
mono-infection from 19 countries who were treated with 
peginterferon alfa/ribavirin were enrolled into three cohorts 
(PROPHESYS 1, 2, or 3). Patients eligible for enrollment were 
HCV RNA-positive adults aged 18 years or older who had been 
prescribed peginterferon alfa/ribavirin in accordance with the 
local summary of product characteristics [2].

This analysis of patients enrolled in Hungary as part of 
PROPHESYS 1 (www.clinicaltrials.gov: NCT01070550) included 
treatment-naive patients with HCV genotype 1 mono-infection 
who were prescribed peginterferon alfa-2a (40KD) (PEGASYS®, 
Roche, Basel, Switzerland) plus ribavirin. There were few (n 
= 4) patients infected with genotypes other than genotype 1 to 
extend the current analysis to other genotypes. The prescribed 
treatment was at the sole discretion of the physician, and patients 
were included in PROPHESYS only after the choice of treatment 
had been made. Patients who had previously received interferon-
based treatment and those co-infected with HBV or HIV was 
excluded, and all contraindications in the Hungarian summary 
of product characteristics for the study drugs were adhered to. 
The analysis population reported here consisted of all patients 
who received ≥ 1 dose of peginterferon alfa-2a/ribavirin, had a 
baseline HCV RNA titer ≥ 50 IU/mL and had ≥ 1 post-baseline 
HCV RNA test result.

Data was captured on an electronic Case Report Form (eCRF). 
In addition to baseline factors and treatment outcomes, treating 
physicians recorded details of treatment such as the planned 
treatment regimen, the actual treatment regimen, and the 
reasons for modifying the treatment regimen.

Cumulative exposure to peginterferon alfa-2a and ribavirin 
was expressed as percentage of the planned dose received by 
a patient (i.e. 100 × actual cumulative dose/(dose × intended 
treatment duration recorded at the start of treatment). If for a 
patient the treatment duration was shorter than the intended 
treatment duration, the reason for premature discontinuation 
was recorded (e.g. adverse events, insufficient viral response, 
etc.).

The PROPHESYS cohort was conducted in accordance with 
the Declaration of Helsinki. Study protocols were approved by 
the Ethics Committees of each center. Each patient, provided 
informed consent before enrollment.

http://www.clinicaltrials.gov


Page 3 of 8Citation: Lengyel G, Gervain J, Pár G, Szalay F, la Hunyady B, et al. (2014) Real-World Virologic Response Rates and Prediction of 
Outcomes with Peginterferon Alfa-2a/Ribavirin in Hungarian HCV Genotype 1 Patients. Gastroenterol Pancreatol Liver Disord 1(4): 
1-8. DOI: http://dx.doi.org/10.15226/2374-815X/1/4/00123

Real-World Virologic Response Rates and Prediction of Outcomes with Peginterferon 
Alfa-2a/Ribavirin in Hungarian HCV Genotype 1 Patients

Copyright: 
© 2014 Lengyel et al.

Table 1: Baseline characteristics of HCV genotype 1, Mono-infected patients treated with Peginterferon alfa-2a and Ribavirin

Characteristic† Patients enrolled at 
Hungarian sites (N = 654)

Patients enrolled at non-
Hungarian sites  

(N = 3,593)

P-value for differences 
between the two cohorts

Male/female gender, n (%) 292 (44.6) / 362 (55.4) 1,952 (54.3)/
 1,641 (45.7) < 0.0001#

Race/ethnicity, n (%)
White/Caucasian 646 (98.8) 3068 (85.5)

< 0.0001#
Black 1 (0.2) 201 (5.6)
Asian 1 (0.2) 52 (1.4)
Other 6 (0.9) 267 (7.4)
Median age, years (range) 49.0 (18–79) 48.0 (18–86) 0.7984&

Age, n (%)
≤ 45 years 229 (35.0) 1455 (40.5)

0.0779& 

0.0003#45–65 years 406 (62.1) 1,949 (54.2)
> 65 years 19 (2.9) 189 (5.3)

Body weight, n (%)
< 75 kg 347 (53.1) 1,879 (52.6)

0.8251#

≥ 75 kg 307 (46.9) 1,694 (47.4)
Median BMI, kg/m2 (range) 25.7 (17.3–50.0) 25.4 (15.0–56.6) 0.1289&

BMI, n (%)

≤ 20 kg/m2 40 (6.1) 174 (4.9)
0.2993&

0.1723#

> 20–25 kg/m2 248 (37.9) 1,461 (41.2)
> 25–30 kg/m2 243 (37.2) 1329 (37.5)
> 30 kg/m2 123 (18.8) 581 (16.4)

Liver fibrosis,‡n (%)

< .0001#
Bridging fibrosis/cirrhosis 110 (16.8) 961 (26.7)
No cirrhosis 235 (35.9) 1989 (55.4)
Not assessed/missing 309 (47.2) 643 (17.9)
ALT quotient, n (%)
Mean ± SD 2.1 ± 1.6 2.3 ± 1.9 0.0969&

≤ 1, n (%) 150 (22.9) 778 (22.1) 0.0832&

0.0623# > 1–3, n (%) 388 (59.3) 1970 (56.0)
> 3, n (%) 116 (17.7) 767 (21.8)
Mean AST, IU/L ± SD 43.0 ± 37.8 45.7 ± 34.9 0.0035&

Mean platelets, x 109/L ± SD 207 ± 67 215 ± 72 0.0234&

Platelets x 109/L, n/N (%)

0.1273#< 140 105/646 (16.3) 485 (14.0)
≥ 140 541/646 (83.7) 2988 (86.0)
Mean HCV RNA level, log10 IU/mL ± SD 6.09 ± 0.85 5.99 ± 0.84 0.0007&

HCV RNA, IU/mLn/N 
(%)

≤ 400,000 135/653 (20.7) 958/3549 (27.0)
0.0009&

0.0039#
> 400,000–600,000 46/653 (7.0) 224/3549 (6.3)
> 600,000–800,000 28/653 (4.3) 182/3549 (5.1)
> 800,000 444/653 (68.0) 2185/3549 (61.6)

† Some categories do not add up to the total number of patients because of missing values
‡Among patients enrolled at Hungarian sites a total of 320 patients (48.9%) were evaluated by liver biopsy and 25 patients (3.8%) were evaluated by a 
non-invasive method (15 by Fibroscan), at non-Hungarian sites 2,272 patients (63.3%) were evaluated by liver biopsy and 681 patients (19.0%) were 
evaluated by a non-invasive method (603 by Fibroscan)
ALT: Alanine Amino Transferase; ALT quotient: ALT value divided by the upper limit of normal range of the local laboratory; BMI: Body Mass Index; 
SD: Standard Deviation
# p-value of Chi-Square test 
& p-value for Wilcoxon rank-sum test

with a low platelet count (< 140 x 109/L) were similar in both 
patient groups (Table 1). In contrast, among those enrolled 
from Hungarian sites, a higher proportion were female (55.3% 
vs 45.7%) and Caucasian (98.8% vs 85.5%) and fewer had a 
pre-treatment fibrosis assessment (52.8% vs 82.1%); of those 

with a pre-treatment fibrosis assessment, the proportion with 
bridging fibrosis/cirrhosis was lower among patients enrolled 
at Hungarian study sites (16.8% vs 26.7%). Furthermore, the 
proportion of patients with HCV RNA values > 800,000 IU/mL 
was higher in Hungarian patients (68.0% vs 61.6%) (Table 1). 
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Treatment 

Most patients from Hungary were assigned to treatment 
with peginterferon alfa-2a at a dosage of 180 μg/week (98.3%) 
in combination with ribavirin at a dosage of 1000 or 1200 mg/
day (93.9%) for a planned duration of 48 weeks (89.1%) as per 
the label (Table 2). The mean initial dose of ribavirin was 14.7 
mg/kg/day (range 9 to 24 mg/kg/day). A total of 444 patients 
(67.9%) completed at least 80% of the planned duration of 
treatment, of whom 93.0% (413) received at least 80% of the 
planned dose of peginterferon alfa-2a and 87.4% (388) received 
at least 80% of the planned dose of ribavirin.

Of 654 patients included in the analysis, a total of 235 
individuals (35.9%) stopped treatment prematurely (Table 
3). The most common reason for premature withdrawal 
from treatment was insufficient virologic response. Within 
the PROPHESYS database, a higher proportion of Hungarian 
than non-Hungarian patients withdrew prematurely due to 
insufficient virologic response (20.2% [132/654] vs 12.4% 
[447/3,593]) (Chi-Square test, p < 0.0001; unpublished data). 
Only five patients with an EOT response had missing follow-up 
results for assessment of SVR24. Adverse events or laboratory 
abnormalities that led to premature withdrawal from treatment 
with peginterferon included neutropenia (n = 6), flu-like 
symptoms (n = 4), thrombocytopenia (n = 4), depression (n = 2), 
and other events (n = 40). In addition, treatment with ribavirin 
was withdrawn prematurely in 14 patients because of anemia.

Efficacy 

Virologic response rates increased over time and were 
20.3%, 55.2%, and 63.3% by Week 4, by Week 12, and at EOT, 
respectively, and an SVR24 was achieved in 45.9% (300/654) of 
patients (Figure 1). In patients with a virologic response at EOT, 
the relapse rate was 27.4% (111/405). 

When the analysis was restricted to patients who received 
treatment for at least 80% of the intended treatment duration 
(n = 444), on-treatment virologic response rates in the first 12 
weeks were similar, if not higher in patients who received < 80% 
of the planned dose of both peginterferon alfa-2a and ribavirin 
(n = 74) than in those who received ≥ 80% of the planned dose 
(n = 370). However, virologic response rates at EOT and SVR24 
rates were higher in patients who received ≥ 80% of the planned 
dose (EOT 86.8%; SVR24 63.0% [233/370] vs 73.0% and 55.4% 
[41/74], respectively, in patients who received < 80% of the 
planned dose) (Figure 2a). Relapse rates were similar in patients 
who received ≥ 80% of the planned dose (27.9% [89/319]) and in 
those who received < 80% of the planned dose (29.6% [16/54]).

Among patients aged 40 years or younger (n = 150), virologic 
response rates were consistently higher at all time points than in 
older patients (n = 504). Final SVR24 rates were 64.7% in patients 
aged 40 years or younger and 40.3% in patients older than 40 
years (p < 0.0001; Figure 2b). Similarly, virologic response rates 
were consistently higher in patients without cirrhosis (n = 235) 
than in patients with cirrhosis (n = 110) and final SVR24 rates 

Characteristic Patients, n (%)
Initial therapy (n = 654)

Peginterferon alfa-2a dose, μg/week
 90 1 (0.2)
 135 10 (1.5)
 180 643 (98.3)
Ribavirin dose, mg/day
 600 2 (0.3)
 800 30 (4.6)
 1000 335 (51.2)
 1200 279 (42.7)
 1400 7 (1.1)
 1600 1 (0.2)
Intended treatment duration, weeks
 24 6 (0.9)
 48 583 (89.1)
 52 65 (9.9)

Duration of treatment (n = 654)
Mean duration of treatment, weeks ± 
SD (median; range) 45.0 ± 17.4 (48; 4–87)

 < 24 60 (9.2)
 24   32 (4.9)
 > 24 to < 48 159 (24.3)
 48 98 (15.0)
 > 48 to < 52 80 (12.2)
 52 74 (11.3)
 > 52 to < 72 63 (9.6)
 72 45 (6.9)
 > 72 43 (6.6)

Treatment exposure (n = 444) †

Peginterferon alfa-2a dose
 Mean cumulative dose administered, 
μg ± SD 9,365 ± 2,181

 Percentage of target dose 
administered
  < 60 9 (2.0)
  60 to < 80 22 (5.0)
  80 to < 95 52 (11.7)
  ≥ 95 361 (81.3)
Ribavirin dose
 Mean cumulative dose administered, 
μg ± SD 380,727 ± 110,731 

 Percentage of target dose 
administered
  < 60 20 (4.5)
  60 to < 80 36 (8.1)
  80 to < 95 50 (11.3)
  ≥ 95 338 (76.1)

Table 2: Treatment Data

†Only patients who completed at least 80% of the intended treatment 
duration were included in calculations of treatment exposure.
SD-standard deviation
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Reason for withdrawal Patients, n (%)

Adverse events 56 (8.6)

Efficacy-related reasons

Insufficient viral response 132 (20.2)

Other efficacy related reasons† 18 (2.7)

Other reason‡ 29 (4.4)

Total 235 (35.9)

Table 3: Reasons for premature withdrawal from treatment.

† Reasons cited by physicians include: 1) viral response at Week 4 (n = 17; 
2.6%); 2) viral response at Week 12 (n = 1; 0.2%).
‡ Reasons cited by physicians include: 1) failure to return (n = 10; 1.5%); 
2) refused treatment/decision of patient (n = 9; 1.4%); 3) unknown/
unspecified (n = 4; 0.6%); 4) organizational reasons (n = 3; 0.5%); 5) 
consent for observation withdrawn (n = 1; 0.2%); 6) drug abuse (n = 1; 
0.2%); 7) mistake/misunderstanding (n = 1; 0.2%)

Reason for 
prolongation, n (%)

Patients with a 
complete virologic 
response by Week 
12† 

(n = 361)

Patients without a 
virologic response by 
Week 12‡

(n = 290)

Adverse events 2 (0.6) 0
Efficacy-related 
reasons§ 35 (9.7) 70 (24.1)

Other reasons 14 (3.9) 1 (0.3)

Total 51 (14.1) 71 (24.5)

Table 4: Reasons for Treatment Prolongation by Achievement of 
Virologic Response by Week 12.

† Patients who achieved an RVR or cEVR
‡ Patients who achieved a pEVR or who did not achieve an RVR/EVR
§ Reasons cited by physicians include 1) extension of the viral-free 
treatment period; 2) no viral response at Week 12; 3) interruption of 
treatment; 4) slow virologic response; 5) no viral response at end of 
treatment.

were 56.6% in non-cirrhotic patients and 31.8% in patients with 
cirrhosis (p < 0.0001; Figure 2c).

On-treatment prediction of SVR24: A total of 529 (80.9%) 
patients achieved at least a 2-log drop in HCV RNA level during 
the first 12 weeks of treatment (20.3%, 34.9%, and 25.7% 
achieved an RVR, cEVR, and pEVR, respectively). SVR24 rates in 
patients by on-treatment response category is shown in Figure 3. 
The PPV of an RVR, cEVR, and pEVR for SVR24 was 85.7%, 65.4%, 
and 20.8%, respectively. Overall, 361 (55.2%) patients achieved a 
virologic response by Week 12 (RVR or cEVR) and an SVR24 was 
achieved in 263 (72.9%) of these individuals. In contrast, only 
37 of the 290 patients (12.8%) who did not achieve a complete 
virologic response by Week 12 (pEVR or no RVR/EVR) achieved 
an SVR24. 

Within the subgroup of patients with a pEVR (n = 168), the 
PPV of a pEVR for SVR24 was 20.8% (i.e. 79.2% of patients did 
not achieve an SVR24), while among patients without an RVR or 
EVR (i.e. HCV RNA > 50 IU/mL at Week 12) only 1.6% (2/122) 
achieved an SVR24 (i.e. the NPV of not achieving an RVR or EVR 
was 98.4%). 

Figure 1: Virologic response over time in HCV genotype 1 Hungarian 
patients.

 p#=0.3638 

p#=0.6452

p#=0.0028

p#=0.2215

Figure 2a: Virologic response over time according to received in rela-
tion to planned dose of both peginterferon alfa-2a and Ribavirin. Analy-
sis restricted to those patients who completed ≥ 80% of the intended 
treatment duration.
#p-value of Chi-Square test

Treatment extension: Overall treatment was prolonged 
in a total of 122 of 651 (18.7%) patients who had a virologic 
response documented within the first 12 weeks (Table 4). Among 
these individuals, physicians cited efficacy-related reasons as the 
reason for treatment prolongation in 105 of 651 (16.1%) patients. 
In comparison, treatment was prolonged for efficacy-related 
reasons in 8.4% of corresponding patients (303/3,593) who 
were enrolled at non-Hungarian study sites within PROPHESYS 
(Chi-Square test, p < 0.0001; unpublished data).

A total of 97 patients had a slow virologic response 
characterized by no RVR/cEVR at Week 12 and a virologic 
response (HCV RNA < 50 IU/mL) at Week 24. Among these 
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 p  =0.0079#  

 p  <0.0001#  
 p  <0.0001#  

 p  <0.0001#  

Figure 2b: Virologic response over time according to age.
#p-value of Chi-Square test

 p  =0.0225#  

 p  =0.0013#  

 p  =0.0003#  

 p  <0.0001#  

Figure 2c: Virologic response over time according to extent of hepatic 
fibrosis. Only patients with a baseline fibrosis assessment are included 
in calculations (309 patients were not assessed or had missing baseline 
data).
#p-value of Chi-Square test

Figure 3: SVR24 rates according to on-treatment virologic response 
category. Three patients (3/654) had missing on-treatment response 
during the first 12 week.

patients, 51 were treated for ≥ 72 weeks (range: 72–83 weeks) 
and 46 were treated for < 72 weeks (24–71 weeks). SVR24 rates 
in these two groups were 35.3% (18/51) and 21.7% (10/46), 
respectively (Chi-Square test, p = 0.1413). Only one of the 46 
patients treated for < 72 weeks received treatment for a period 
that was > 52 weeks.

Predictors of SVR24: Baseline factors that had a statistically 
significant positive association with higher SVR24 rates in the 
MLR analysis included younger age (Odds Ratio [OR] 1.18 per 10-
year decrement, 95% Confidence Interval [CI] 1.01–1.38), lower 
serum HCV RNA level (OR 2.23 per 1-log10 decrement, CI 1.77–
2.80), absence of cirrhosis (OR 1.88 for no cirrhosis vs cirrhosis 

[CI 1.11–3.20]), and higher platelet count (OR 3.49 for ≥ 140 to < 
180 x 109/L vs < 140 x 109/L [CI 1.83–6.66]; OR 4.99 for ≥ 180 x 
109/L vs < 140 x 109/L [CI 2.80-8.91]).

Discussion
The results of this PROPHESYS subanalysis show that, in 

Hungary, 45.9% of treatment-naive HCV genotype-1 infected 
patients treated with peginterferon alfa-2a/ribavirin achieved 
an SVR24. This SVR24 rate is higher than that achieved in HCV 
genotype 1 patients in the overall PROPHESYS cohorts, which 
pooled data from 19 countries (41.8% overall [2]; 41.7% when 
non-Hungarian genotype 1 patients receiving peginterferon alfa-
2a/ribavirin are compared; Chi-Square test; p = 0.0466).

The relatively high SVR24 rates observed in this study may 
be attributed, in part at least, to a combination of high rates of 
treatment completion and follow-up (i.e. few patients were lost 
post-treatment) and the use of Response Guided Therapy (RGT). 
Other factors that may have contributed to this difference in 
SVR24 rates include the higher proportion of Caucasian patients 
and the lower proportion of patients with advanced fibrosis at 
Hungarian study sites. However, a considerably lower proportion 
of patients had a fibrosis assessment performed at Hungarian 
than non-Hungarian study sites, and the proportion of patients 
with low platelet counts, typical of patients with cirrhosis, was 
similar in these two populations. Thus, one must be cautious 
before concluding that the true prevalence of advanced fibrosis 
was lower in patients enrolled at Hungarian sites.

Among Hungarian patients included in this analysis, 68% 
(444/654) completed at least 80% of the planned duration 
of treatment, among whom 87% received at least 80% of the 
planned ribavirin dose. Analyses of data from large randomized 
clinical trials have shown that exposure to at least 60% of the 
target dose of ribavirin is associated with higher SVR24 rates 
[4]. However, in the overall PROPHESYS cohorts (excluding 
Hungarian centers), adherence was just as high: 70% completed 
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at least 80% of planned duration of treatment, among whom 92% 
received at least 80% of the planned ribavirin dose (unpublished 
data). 

Adherence to national guidelines and the use of RGT may 
have contributed to the comparatively high SVR24 rates. 
Hungarian guidelines for the treatment of chronic hepatitis 
C recommend monitoring the virologic response at Weeks 4 
and 12 and modifying the treatment regimen accordingly [3]. 
Among treatment-naive genotype 1 patients in PROPHESYS, the 
rate of treatment prolongation for efficacy-related reasons was 
approximately two fold higher in Hungarian patients than in 
patients enrolled at non-Hungarian sites (16% vs 8%, p < 0.0001). 
It is also noteworthy that, although the SVR24 rate at Hungarian 
study sites was considerably higher than at non-Hungarian sites, 
a higher proportion of patients at Hungarian sites discontinued 
treatment prematurely due to insufficient therapeutic response 
than patients enrolled at non-Hungarian sites. These observations 
suggest that many Hungarian physicians who participated 
in PROPHESYS were familiar with the principles of RGT and 
modified treatment plans accordingly, including extending 
therapy when appropriate and applying stopping rules in patients 
who had a low probability of achieving an SVR. Indeed, soon after 
the initiation of PROPHESYS, the Hungarian national treatment 
guidelines were updated and the revised guidelines contained 
the concept of RGT. Based on the results of clinical studies, the 
revised Hungarian guidelines recommended different treatment 
durations for patients with rapid and slow virologic responses. 
For example, the guidelines recommended that treatment be 
shortened to 24 weeks in non-cirrhotic patients with a low 
baseline viral load (≤ 400,000 IU/mL) who achieved an RVR by 
Week 4 of treatment. For patients with at least a 2-log decrease in 
viral load, but who remained HCV RNA-positive at Week 12 (i.e. 
no cEVR or RVR), the guidelines recommended that treatment 
continue to Week 24, at which point the HCV RNA level was re-
evaluated. For patients who were HCV RNA-negative by Week 24, 
treatment extension to 72 weeks was recommended. As RGT was 
supported by the Hungarian guidelines, practically from the start 
of the PROPHESYS study, the concept was recommended clinical 
practice in Hungary and is reflected in the results of the study. 

Prolongation of treatment to at least 72 weeks in patients 
with a slow virologic response (HCV RNA ≥ 50 IU/mL at Week 12, 
and < 50 IU/mL at Week 24) seems to be associated with a higher 
SVR24 rate when compared with treatment for < 72 weeks (35% 
vs 22%), but didn’t achieve statistical significance (p = 0.1413). 
This result falls within the range reported in patients with slow 
virologic responses who have been assigned to 72 weeks of 
therapy in randomized trials [5-10]. 

The findings of this study confirm that SVR24 rates decrease 
in proportion to the time taken to achieve an HCV RNA level < 50 
IU/mL [11,12]. SVR24 rates in patients with an RVR and a cEVR 
were 85.7% and 65.4%, respectively. In contrast, SVR24 rates 
were considerably lower in patients with a pEVR (20.8%) and in 
those with no RVR/EVR (1.6%). 

Sub analyses showed that SVR24 rates were significantly 
higher in younger patients and in non-cirrhotic patients. This is 
supported by the MLR analysis which identified younger age and 
absence of cirrhosis to be significantly associated with SVR24. 
Other baseline laboratory parameters significantly associated 
with SVR24 in Hungarian patients were a lower serum HCV RNA 
level and higher platelet count. 

The results of this study are of practical value and can be used 
to inform treatment decisions with the approved HCV protease 
inhibitors, boceprevir and telaprevir, which became available 
and financed for a segment of Hungarian patients in 2013. 
Furthermore simeprevir will also be available from 2015. These 
protease inhibitors have the potential to significantly increase 
overall SVR rates and decrease the duration of treatment in 
treatment-naive patients with HCV genotype 1 infection [13–15]. 
However, protease inhibitors must be used in combination with 
peginterferon alfa/ribavirin, thus increasing the adverse event 
burden and the potential cost of treatment. This is particularly 
problematic in countries with limited resources for the treatment 
of chronic hepatitis C. If such countries adopt a policy to use 
protease inhibitors universally for patients with HCV genotype 1 
infection, fewer patients might be treated overall. 

One potential strategy for cost-effective use of protease 
inhibitors is to treat all treatment-naive patients with dual 
peginterferon alfa/ribavirin therapy and reserve protease 
inhibitors for those patients unlikely to achieve an SVR with 
dual therapy. A Hungarian analysis, which was based on a model 
that incorporated the results of international randomized trials, 
showed that SVR rates were similar, but overall drug costs were 
12 to 30% lower, if all treatment-naive patients received dual 
peginterferon alfa/ribavirin initial therapy for 4 to 12 weeks, and 
only those patients without a 1-log drop in HCV RNA by Week 4 
and those without at least a cEVR by Week 12 were switched to 
protease inhibitor-based therapy [16]. Indeed, this strategy has 
been incorporated into the Hungarian national guidelines, where 
cEVR is defined as undetectable HCV RNA [17]. Country-specific 
data from PROPHESYS could be used to refine projections from 
this model. Successful implementation of such a strategy and 
realisation of the projected cost savings requires all physicians to 
follow the proposed algorithm.

In conclusion, this subanalysis from the large PROPHESYS 
database shows that comparatively high SVR24 rates were 
achieved with the combination of peginterferon alfa-2a/ribavirin 
in Hungarian patients with HCV genotype 1 infection. Reasons 
for the relatively good overall efficacy include high rates of 
treatment completion and follow-up on the part of the patients 
enrolled in the study and with national guideline-compliant RGT 
by the clinicians who participated in the study.
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