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Case Report

Delayed Viral Clearance of Chronic Hepatitis C in Patients after Treatment
Failure
Su Hyun Cho, Sung Wook Lee, Seok Reyol Choi, Sang Young Han, Myung Hwan Roh, Jong Hoon Lee, Jin Seok Jang, Yang
Hyun Baek, and Su Young Kim
Department of Internal Medicine, Dong-A University College of Medicine, Busan, Korea

Hepatitis C virus (HCV) infection usually progresses to chronic
hepatitis, with rare cases of spontaneous viral eradication.
We present herein four cases involving patients that were
initially declared to have failed to respond to treatments,
based on the presence of HCV RNA that was still detectable after completion of the standard treatment for chronic
hepatitis C with genotype 2. However, the HCV RNA became
undetectable, with a delayed response, after discontinuation
of therapy. Two of the four patients were diagnosed as treatment failures after extended treatment, and the other two
received no further treatment after the standard treatment.
All four patients maintained a sustained virological response
during the periodic follow-up after delayed viral clearance.
(Gut Liver 2011;5:110-114)
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INTRODUCTION
Chronic hepatitis C, one of the main causes of chronic liver
disease and liver cirrhosis, is highly responsive to combination
therapy with pegylated interferon and ribavirin; active treatment
is recommended if a patient shows treatment tolerance and a
good treatment response. For genotype 1, if early virological
response (EVR) occurs, 75% of the patients achieve sustained
virological response (SVR), and if it does not occur, 97% of the
patients do not achieve SVR. Therefore, for patients with genotype 1, EVR can be used as a predictor of SVR.1 For patients
with genotype 2, however, EVR occurs in 97% of patients, with
about 80% achieving SVR; therefore, EVR cannot be used as a
predictor of SVR.2 With genotype 2, some patients that have an
EVR after receiving standard treatment will be diagnosed with
treatment failure without achieving a SVR. For patients that
have received standard treatment, retreatment is not recom-

mended. This is because using the same regimen results in a less
than 5% response rate.3 A spontaneous viral eradication, after
infection with chronic hepatitis C, is rare. The loss of hepatitis
C virus (HCV) RNA due to a delayed virological response with
SVR maintenance is also rarely reported.4,5 Presented herein are
two cases that were initially diagnosed as treatment failures
after three months of extended treatment after their standard
treatment for chronic hepatitis C. In addition, another two cases
were initially diagnosed to have had treatment failure after the
standard treatment. All four patients later achieved SVR by delayed viral clearance during follow-up.

CASE REPORT
All four patients presented herein, had an EVR after standard
treatment (pegylated interferon alfa 2a and ribavirin) for chronic
hepatitis C, but did not achieve end-of-treatment response (ETR).
Among them, two patients received 12-week extended treatments after the standard treatment; the other two were followed
as outpatients after treatment failure.
1. Patient 1
A 26-year-old male had an ALT 129 IU/L, HCV genotype
2a/2c, and serum HCV RNA 979,000 IU/mL. The abdominal
ultrasound showed chronic liver disease; however, a liver biopsy was not performed. At 12-weeks of treatment, HCV-PCR
testing showed a partial EVR (2,800 IU/mL). HCV RNA was detectable on qualitative HCV-PCR testing that was conducted at
the treatment end point (24 weeks). It was still detectable even
after 12-weeks of extended treatment with the same drugs as
used during the initial standard treatment (HCV RNA level, 256
IU/mL). The patient did not achieve a SVR at 24 weeks after
termination of the extended-treatment; HCV RNA was still detectable. Since then, a quantitative HCV RNA assay was carried
out every three months. Six months after treatment failure was
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diagnosed, HCV RNA negativity was found; HCV RNA was undetectable by quantitative HCV RNA testing. Follow-up testing
over more than two years showed SVR maintenance with no
HCV RNA detected (Fig. 1A).
2. Patient 2
A 53-year-old female had an ALT 20 IU/L, HCV genotype
2a/2c, serum HCV RNA 3,530,000 IU/mL and platelet count
138,000/uL. The abdominal ultrasonography showed liver cirrhosis, but a liver biopsy was not performed. Clinically, the
patient had compensated liver cirrhosis; the HCV RNA became
undetectable (complete EVR was achieved) after the 12 week
standard treatment. HCV RNA was detectable at the treatment
end point, indicating a virological breakthrough. HCV RNA was
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still detectable even after the 12-week extended treatment using
the same regimen as used in the standard treatment (HCV RNA
level, 199 IU/mL). SVR was not achieved as HCV RNA was still
detectable at 24 weeks after extended-treatment was discontinued. Since then, the quantitative HCV RNA assay was performed
every three months. The follow-up test after six months showed
that the HCV RNA was negative. SVR was maintained as the
HCV RNA was not detected in the follow-up test for up to two
years (Fig. 1B).
3. Patient 3
A 59-year-old female had an ALT level of 143 IU/L, HCV
genotype 2a/2c, serum HCV-PCR 211,000 IU/mL and platelet
count 74,000/uL. The abdominal ultrasonography showed liver

Fig. 1. Serum hepatitis C virus (HCV) RNA levels during therapy and follow-up of patients with posttreatment delayed viral clearance. (A) Patient 1.
(B) Patient 2. (C) Patient 3. (D) Patient 4.
EOT, end of treatment.
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cirrhosis; however, a liver biopsy was not performed. Clinically,
the patient was diagnosed with compensated liver cirrhosis. The
quantitative HCV-PCR after 12 weeks of standard treatment
showed that the HCV RNA was undetectable (complete EVR was
achieved). However, the testing performed at 24 weeks showed
detectable HCV RNA, indicating a virological breakthrough and
ETR failure (HCV RNA level, 769 IU/mL). The HCV RNA testing
at 24 weeks after treatment termination showed that it was still
detectable (SVR was not achieved). The quantitative HCV RNA
assay performed three months later showed negative HCV RNA,
and this was confirmed by the qualitative HCV RNA testing.
SVR was maintained based on further follow-up tests with no
HCV RNA detected (Fig. 1C).
4. Patient 4
A 45-year-old male had an ALT level of 94 IU/L, HCV genotype 2a/2c, serum HCV PCR 810,000 IU/mL and platelet count
131,000/uL. The abdominal ultrasonography showed liver cirrhosis; however, a liver biopsy was not carried out. Clinically,
the patient was diagnosed with compensated cirrhosis. After the
12-week standard treatment, HCV RNA became undetectable on
the HCV-PCR testing (complete EVR was achieved). The peripheral blood test at 10 weeks of treatment showed a decrease in
the absolute neutrophil count and a 25% dose reduction of the
pegylated interferon was provided. As a decrease in the absolute
neutrophil count progressed, the pegylated interferon was discontinued at 11 weeks of treatment. By 15 weeks of treatment,
the absolute neutrophil count recovered; the administration of
pegylated interferon started again. At 24 weeks of treatment, the
HCV-PCR showed detectable HCV RNA, indicating a virological breakthrough (HCV RNA level, 15,500 IU/mL). Testing at 24
weeks after treatment termination, showed detectable HCV RNA
(SVR was not achieved). Since then, the quantitative HCV RNA
assay has been performed every three months. At nine months
the HCV RNA was negative, and the qualitative HCV RNA test
confirmed that the HCV RNA was undetectable. Since then, the
SVR has been maintained as HCV RNA has not been detected in

follow-up testing for up to 1.5 years (Fig. 1D).

DISCUSSION
For the treatment of chronic hepatitis C, a combination of
pegylated interferon and ribavirin is used as standard treatment,
with about an 80% treatment response rate, particularly for patients with genotype 2.6 In some patients with HCV genotype 2,
SVR is not achieved without reaching ETR, even though an EVR
is achieved. As such, if the patient becomes a non-responder
after treatment for chronic hepatitis C, the response rate will
remain only at 8-10% even if the patient is retreated with
pegylated interferon alfa 2a or alfa 2b and ribavirin is again
provided for treatment. Some studies have shown that combination therapy with pegylated interferon and ribavirin, with the
addition of thymosin alpha 1, as an immunomodulator for non
responders that were previously treated with pegylated interferon alfa 2a and ribavirin, was effective.7,8 The current AASLD
guidelines do not recommend that retreatment be used for the
purpose of HCV eradication in patients previously treated with
pegylated interferon and ribavirin.9
However, some studies showed that for patients with genotype 1, the extension of the treatment period from 48 to 72
weeks for slow responders resulted in an elevated SVR without
increased side effects.10 However, confirmation of this finding
is needed; there have been no studies on the effectiveness of
extended therapy for slow responders or non-responders in patients with HCV genotypes 2 or 3. For patient 1 and 2 reported
here that received extended therapy its effect on the delayed
virological response or SVR was not determined. Although the
standard guidelines do not recommend the measurement of
EVR in patients with genotype 2, it was nonetheless performed
to evaluate the intermediate response of the treatment. Of the
four patients who showed delayed viral clearance, three showed
complete EVR and the other showed partial EVR. Based on this
result, it was postulated that delayed viral clearance is related
with the significant reduction in the HCV RNA level in early

Table 1. Treatment Course in Patients with Delayed Viral Clearance

Age/Sex
Liver cirrhosis
Genotype

Patient 1

Patient 2

Patient 3

Patient 4

26/M

53/F

59/F

45/M

No

Yes

Yes

Yes

2a/2c

2a/2c

2a/2c

2a/2c

979,000

3,530,000

211,000

810,000

HCV level at the end of treatment, IU/mL

256

199

769

15,500

Initial serum ALT, IU/L

129

20

94

143

Initial HCV level, IU/mL

Serum ALT at the end of treatment, IU/L

15

13

12

26

Treatment duration, wk

36

36

24

24

Duration to HCV loss, wk

84

84

60

84

HCV, hepatitis C virus.
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treatment.
In two cases the serum HCV RNA became undetectable; either
as a very rare spontaneous event or as the result of antiviral
treatment. On the basis of the scant data available, HCV clearance occurs in about 0.5% of non-treated, chronically infected
subjects every year. However, there is no definite evidence of
spontaneous viral clearance.11 There have been reports that
spontaneous serum HCV RNA clearance occurred in clinically
changed environments accompanied by large liver cancer tumors,12 acute hepatitis B virus (HBV) superinfection,13 immune
reconstitution after antiretroviral therapy for human immunodeficiency virus (HIV) infection,14 withdrawal of immunosuppressive therapy after solid-organ transplantation,15 pregnancy,16 and total gastrectomy procedures for gastric cancer.17
Delayed HCV RNA clearance rarely occurs; however, in nonresponders, patients with viral breakthrough, and patients with
relapses after treatment for chronic hepatitis C. In the two studies that reported delayed clearance, one patient had genotype
1b, two had 2a/2c, and four had 3a.4,5 Of the 340 patients who
received standard treatment for chronic hepatitis C, 86 were
nonresponders. Among them, four patients, all with genotype
2a/2c, showed delayed viral clearance (Table 1). In the cases
reported here, there were no co-morbid diseases or conditions,
such as viral superinfection, liver cancer, surgery, pregnancy,
and immunotherapy. Up to now, there has been no single case
reporting more than four patients with genotype 2 who showed
delayed viral clearance. Further clinical studies are thus required
to obtain clinical data showing that a delayed response is more
apt to occur in patients with genotype 2 than in patients with
other genotypes.
The mechanism involved in the HCV RNA conversion to a
negative status by late post-treatment viral clearance is unknown. Given that many patients in the cases reported so far
and that were directly experienced by these authors were over
40 years of age and either with obesity, a high HCV RNA level,
or liver cirrhosis, the factors that show resistance to the treatment are postulated to be related with the mechanism. As in
the case of patient 4, the ineffective therapy based on the side
effects of the treatment drug is also seen as related to the delayed response, although the ineffective therapy and the delayed
response have nothing in common that perfectly accords with
each other. One possible explanation might be due to changes
in the immune response.5 Reduction of viral replication or enhancement of anti-HCV host defenses has been suggested to
precede viral clearance: e.g., the presence of very large cancer
tumors, HBV superinfection, the administration of immunotherapy, pregnancy, or a malignancy. One study showed a delayed
biochemical response after chronic hepatitis C therapy was associated with baseline hepatic fibrosis and liver cirrhosis.18 Three
of the four patients reported here had liver cirrhosis by abdominal ultrasonography, and the other patient had chronic liver
disease; although liver biopsies were not performed to confirm
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these findings. Advanced liver disease has been associated with
delayed virological response.
A common feature among the cases was delayed viral clearance with a significant reduction in the HCV RNA levels during
therapy. In all four delayed responders the serum HCV RNA at
the end of treatment was decreased by more than 2 log units
within 12 weeks. Annicchiarico et al .5 also reported that in cases
with delayed HCV RNA clearance, in a patient with a relapse,
breakthroughs and non-responders were associated with a significant decrease in the HCV RNA titer at the end of therapy.
The mechanism responsible for delayed viral clearance requires
further study.
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