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Abstract

AIM: To investigate the occurrence and severity of
pruritus in chronic hepatitis C patients treated with or
without interferon (IFN) therapy.

METHODS: A total of 89 patients with chronic hepa-
titis C and 55 control (non-hepatitis) patients were
asked to rate their experience of diurnal and nocturnal
pruritus in the preceding week using a visual analogue
scale (VAS) and a five-point scale, respectively. Blood
samples were taken and serum thymus and activation-
regulated chemokine (TARC) levels were measured by
enzyme-linked immunosorbent assay.

RESULTS: A significantly greater proportion of chronic
hepatitis C patients experienced nocturnal pruritus
compared with control (58.4% vs 5.5%, P < 0.0001).
Chronic hepatitis C patients also had more severe pru-
ritus compared with control patients, indicated by the
higher mean VAS scores in both the IFN-treated and
non-IFN-treated groups. In particular, patients who re-
ceived combined peginterferon alfa-2b and ribavirin had
significantly higher mean VAS scores than those receiv-
ing peginterferon alfa-2a or no IFN treatment. Serum
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TARC levels did not correlate with pruritus scores, and
no significant differences in TARC levels were observed
between the IFN-treated and non-IFN-treated groups.

CONCLUSION: Patients with chronic hepatitis C expe-
rience pruritus more than those without. Serum TARC
levels do not correlate with pruritus severity in chronic
hepatitis C patients.

© 2014 Baishideng Publishing Group Inc. All rights reserved.

Key words: Hepatitis C; Pruritus; Peginterferon; Ribavi-
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Core tip: This is the first paper to evaluate the occur-
rence and severity of pruritus in chronic hepatitis C pa-
tients and to examine the relationship between pruritus
and interferon therapy. We found that patients with
chronic hepatitis C experience pruritus more than those
without chronic hepatitis C.

Suzuki K, Tamano M, Katayama Y, Kuniyoshi T, Kagawa K,
Takada H, Suzuki K. Study of pruritus in chronic hepatitis C pa-
tients. World J Gastroenterol 2014; 20(47): 17877-17882 Avail-
able from: URL: http://www.wjgnet.com/1007-9327/full/v20/
i47/17877.htm DOI: http://dx.doi.org/10.3748/wjg.v20.i147.17877

INTRODUCTION

Little is known about pruritus associated with interferon
(IFN) therapy for chronic hepatitis C'". Chronic hepatitis
C patients also experience pruritus in the absence of IFN
therapy. Serum thymus and activation-regulated chemo-
kine (TARC) levels reflect the activity of atopic dermati-
tis™!, but the relationship between TARC levels and pruri-
tus in chronic hepatitis C patients has not been studied.
The purpose of this study was to examine the occur-
rence and severity of pruritus in chronic hepatitis C com-
pared with other gastrointestinal disorders, and to exam-
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ine the relationship between pruritus and IFN therapy.
We also examined the relationship between serum TARC
levels and pruritus in chronic hepatitis C patients.

MATERIALS AND METHODS

Patients

This study was approved by the Ethics Committee of
Dokkyo Medical University Koshigaya Hospital and writ-
ten informed consent was obtained from all participants.
This study conformed to the ethical guidelines of the
2008 Declaration of Helsinki. Subjects were 89 chronic
hepatitis C patients who were treated in the Department
of Gastroenterology of Dokkyo Medical University Ko-
shigaya Hospital between October 2010 and September
2012 (chronic hepatitis C group). This group comprised
44 men and 45 women with a mean age of 57.8 * 10.6
years (range: 27-78 years). Of these, 54 patients were re-
ceiving IFN therapy (IFN group), while the remaining 35
patients did not receive IFN therapy (non-IFN group).
Of those treated with IFN, 10 patients were given pe-
ginterferon alfa-2a (PEG-IFN o22a) monotherapy (a2a
group), while 44 received combined peginterferon alfa-
2b (PEG-IFN a2b) and ribavirin (RBV) therapy (a2b +
RBV group).

The control group comprised 55 patients treated in
our department for non-hepatic disorders during the
same petiod. The group comprised 30 men and 25 wom-
en with a mean age of 58.7 * 13.0 years (range: 24-74
years). Ideally, the control group should have comprised
healthy individuals; however, such subjects were not avail-
able as the study population was selected from patients in
our hospital. There was no statistical difference in the age
or sex between these patients and those with chronic hepa-
titis C. Control patients had the following gastrointestinal
disorders: reflux esophagitis (# = 23), atrophic gastritis (»
= 15), gastrointestinal ulcers (# = 0), gallbladder polyps (»
= 4), and other gastrointestinal disorders (# = 7). Patients
with a history of atopic dermatitis or other skin condi-
tions, malignant tumors, or those who used anti-allergic
mediation or oral/topical steroids were excluded from the
study.

Evaluation of pruritus

Pruritus was defined as generalized itching in the absence
of a rash or erythema; localized itching at IFN injec-
tion sites, insect bites or hives were not included in the
analysis. Two types of patient-based instruments were
used to assess pruritus. In the first instrument, nocturnal
pruritus severity was assessed using a scale described by
Kawashima ¢ a/”' in which nocturnal pruritus in the pre-
ceding week was rated on a five-point scale from 0 (none)
to 5 (very severe) (Table 1). In the second instrument,
the diurnal pruritus severity in the preceding week was
recorded on a visual analogue scale (VAS) and converted
to a numerical score (Figure 1). For patients undergoing
IFN therapy, assessment of nocturnal and diurnal pruri-
tus severity was conducted during the 4- to 8-wk period
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Table 1 Scoring of nocturnal pruritus

Score Nocturnal pruritus

4 Very severe, interfering with sleep

3 Severe, very annoying, substantially interfering with sleep

2 Moderate, annoying and troublesome, may interfere with sleep
1 Mild, not annoying or interfering with sleep

0 None

Visual analogue scale of pruritus

Worst pruritus
imaginable

&

Figure 1 Visual analogue scale. Patients marked a point on the scale cor-
responding to the severity of pruritus experienced in the preceding week. The
scale was 10 cm in length with “worst possible pruritus” on the right-hand end
of the line and “no pruritus” on the left-hand end of the line.

©

after initiation of IFN therapy.

Measurement of serum TARC and other laboratory
parameters

Blood was taken from patients in the chronic hepatitis
C group at the time when the pruritus assessment was
performed. The serum was stored at -40 ‘C, and TARC
levels were measured by enzyme-linked immunosorbent
assay. The following laboratory parameters were also
measured in the chronic hepatitis C group: alanine ami-
notransferase (ALT), alkaline phosphatase (ALP), serum
y-glutamyltransferase (GGT), total bilirubin and albumin,
platelet count, and prothrombin activity.

Statistical analysis

Pruritus and VAS scores, TARC levels, and laboratory pa-
rameter values are expressed as mean * SE. The Mann-
Whitney U test was used to compare differences between
two groups, and the Kruskal-Wallis test was used to com-
pare multiple groups. P < 0.05 was regarded as statisti-
cally significant.

RESULTS

Relationship between nocturnal pruritus score and
visual analogue scale

Figure 2 shows the nocturnal pruritus scores of the
chronic hepatitis C and control groups. Patients in the
chronic hepatitis C group had the following scores: 37
had a score of 0; 15 had a score of 1; 26 had a score of
2; 11 had a score 3; and none of them had a score of 4.
Thus, 52 of 89 patients (58.4%) in the chronic hepatitis C
group had a nocturnal pruritus score = 1. Patients in the
control group had the following scores: 52 patients had a
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Figure 2 Pruritus scores of chronic hepatitis C and control groups. A total
of 52 of 89 patients (58.4%) in the chronic hepatitis C group had nocturnal pru-
ritus scores = 1. Only 3 of 52 patients (5.5%) in the control group had pruritus;
the proportion of patients with pruritus in the control group was significantly
lower than that in the chronic hepatitis C group (P < 0.0001).

Table 2 Clinical characteristics of chronic hepatitis C patients

treated with or without interferon

IFN (=), IFN (+), P value

n = 35 n = 54
Age 60.0+12.3 56.4+9.2 0.1112
Sex M:17; F:18 M:27; F:27 0.6351
Duration of IFN therapy (wk) NA 223+174 NA
HCV RNA (Log IU/mL) 6.0£1.3 1.2+£20 <0.0001
ALT (U/L) 60.5 +52.6 33.4+26.2 0.0017
ALP (U/L) 307.0+108.0 265.2+77.2 0.0360
GGT (U/L) 489+3741 454+443 0.6981
T-Bil (mg/dL) 0.86 +0.28 0.85+0.44 0.9323
Alb (g/dL) 419+040 415+044 0.6315
PLT (x 10*/uL) 14.5+5.1 13169 0.2938
PT 84.2% +75%  86.0+10.1 0.7966

ALT: Alanine aminotransferase; ALP: Alkaline phosphatase; GGT: Serum
y-glutamyltransferase; T-Bil: Total bilirubin; Alb: Albumin; PLT: Platelets;
PT: Prothrombin activity; NA: Not applicable.

score of 0; 3 patients had a score of 1; and none of them
had a score = 2. Thus, only 3 of 55 patients (5.5%) in the
control group had pruritus; the proportion of patients
with pruritus in the control group was significantly lower
than that in the chronic hepatitis C group (P < 0.0001).
Figure 3 shows the relationship between nocturnal pruti-
tus scores and VAS scores of the 144 subjects. Nocturnal
pruritus scores of 0, 1, 2, and 3 corresponded to VAS
scores of 0.09 £ 0.04 cm, 2.32 £ 0.54 cm, 3.50 + 0.37 cm,
and 6.23 * 0.55 cm, respectively, with a good correlation
between the pruritus scote and VAS score (P < 0.0001).
Based on this result, we used the VAS score to evaluate
pruritus.

Association between pruritus and IFN therapy in chronic
hepatitis C

Table 2 shows the characteristics of chronic hepatitis C
patients treated with or without IFN. No significant dif-
ference in the age or sex between the two groups was
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P < 0.0001

VAS score

0 1 2 3
Nocturnal pruritus score

Figure 3 Relationship between nocturnal pruritus scores and visual
analogue scale scores of all 144 subjects. Nocturnal pruritus scores of 0, 1,
2, and 3 correspond to VAS scores of 0.09 + 0.04 cm, 2.32 + 0.54 cm, 3.50 £
0.37 cm, and 6.23 £ 0.55 cm, respectively, with a good correlation between the
pruritus score and VAS score (P < 0.0001). VAS: Visual analogue scale.
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Figure 4 Visual analogue scale scores of chronic hepatitis C and control
groups. With respect to chronic hepatitis C patients, the non-IFN group, o2a
group, and a2b + RBV group had VAS scores of 1.13 + 0.29, 1.01 + 0.56, and
3.20 £ 0.27, respectively, all of which were significantly higher than that of the
control group (0.32 £ 0.26). The VAS score was significantly different between
the non-IFN group and a2b + RBV group, and between the o2a group and
a2b + RBV group, but the VAS score was not significantly different between
the non-IFN group and a.2a group. IFN: Interferon; VAS: Visual analogue scale;
RBV: Ribavirin.

noted. The mean duration of IFN treatment was 22.3 wk,
and HCV RNA was significantly lower in the IFN group
than the non-IFN group. ALT and ALP were significantly
higher in the non-IFN group than the IFN group, but
other clinical parameters were not significantly different.
Figure 4 shows the VAS scores for the chronic hepa-
titis C and control groups. The VAS score of the control
group was 0.32 + 0.26. With respect to chronic hepatitis
C patients, the non-IFN group, a2a group, and o2b +
RBV group had VAS scores of 1.13 £ 0.29, 1.01 £ 0.56,
and 3.20 * 0.27, respectively, all of which were signifi-
cantly higher than that of the control group. The VAS
score was significantly different between the non-IFN
group and a2b + RBV group, and between the a2a
group and a.2b + RBV group, but the VAS score was not
significantly different between the non-IFN group and
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Figure 5 Association between pruritus score and serum thymus and
activation-regulated chemokine level. The mean TARC levels for the pruritus
scores 0, 1, 2, and 3 were 180.0 £ 16.4 pg/mL, 217.8 + 54.3 pg/mL, 140.8 £ 7.0
pg/mL, and 203.7 + 38.0 pg/mL, respectively. The pruritus score did not cor-
relate with TARC levels. TARC: Thymus and activation-regulated chemokine.
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Figure 6 Interferon treatment and serum thymus and activation-regulated
chemokine levels in chronic hepatitis C. The mean serum TARC levels of
the non-IFN and IFN groups were 166.8 + 79.1 pg/ml and 173.3 £ 92.1 pg/mL,
respectively; the difference in TARC levels between the two groups was not sig-
nificant (P = 0.8199). TARC: Thymus and activation-regulated chemokine; IFN:
Interferon.

o2a group.

Association between pruritus and serum TARC levels in
chronic hepatitis C

Figure 5 shows the nocturnal pruritus scores and serum
TARC levels of the 89 chronic hepatitis C patients. The
mean TARC levels for the pruritus scotes 0, 1, 2, and 3
were 180.0 £ 16.4 pg/mL, 217.8 £ 54.3 pg/mL, 140.8
+ 7.0 pg/mL, and 203.7 £ 38.0 pg/mL, respectively.
The pruritus score did not correlate with TARC levels.
The mean serum TARC levels of the non-IFN and IFN
groups were 166.8 £ 79.1 pg/mL and 173.3 + 92.1 pg/
ml, respectively; the difference in TARC levels between
the two groups was not significant (Figure 6). The mean
serum TARC levels of the a2a and a2b + RBV groups
were 165.1 + 30.9 pg/mL and 174.7 + 12.8 pg/ml,, re-
spectively; the difference in TARC levels between the two
groups was not significant (Figure 7).
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Figure 7 Serum thymus and activation-regulated chemokine level by
treatment method in chronic hepatitis C patients. The mean serum TARC
levels of the a.2a and a.2b + RBV groups were 165.1 + 30.9 pg/mL and 174.7 +
12.8 pg/mL, respectively; the difference in TARC levels between the two groups
was not significant (P = 0.8011). TARC: Thymus and activation-regulated che-
mokine; RBV: Ribavirin.

DISCUSSION

Pruritus occurs in 2.5%-23% of patients with chronic
hepatitis C*". The cause of pruritus in chronic hepatitis
C is not well understood, although it has been associated
with liver fibrosis, bile duct lesions and cholestasis™"". In
addition, hepatitis C may cause a primary skin disorder
with pruritus as a symptom”. In this study, 58.4% of
chronic hepatitis C patients experienced pruritus, which
was higher than the 5.5% of control patients. There was
no difference in the age or sex between the two groups,
and patients were enrolled in the study at the same time,
so we do not expect any differences in environmental
factors such as temperature and humidity that might have
influenced the results. Forty-four percent of chronic hep-
atitis C patients who did not receive IFN had pruritus,
which was significantly higher than that seen in control
patients (data not shown).

Adverse skin reactions and pruritus during IFN treat-

ment for chronic hepatitis C may be caused by either
[12,13]

immune changes or an excessive immune reaction
Peginterferon induces injection site reactions in 36%-59%
of cases'™"™ and can sometimes cause generalized derma-
titis">'*"". In our study of chronic hepatitis C patients, we
only assessed the presence of pruritus and excluded injec-
tion site reactions and atopic dermatitis from the analysis.
The severity of pruritus as indicated by the VAS
score was examined in subgroups of chronic hepatitis
C patients. No significant difference in the VAS score
between the non-IFN group and the a2a group was ob-
served. Significant differences in VAS scores were seen
between the non-IFN and a2b + RBV groups (P =
0.0000), and between the oi2a and a2b + RBV groups (P
= 0.0129). PEG-IFN o2a has a branched 40-kDa PEG
chain, whereas PEG-IFN o.2b has a linear 12-kDa PEG
chain. Although PEG-IFN ¢2a and PEG-IFN o2b are
expected to have similar side effect proﬁles“sj, the differ-
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ence in molecular weight might affect the development of
pruritus due to these agents, but this is difficult to prove
experimentally. Comparison between PEG-IFN ¢2a and
PEG-IFN a2b monotherapies would have been prefer-
able; however, this was not possible because the Japanese
health insurance system stipulates that PEG-IFN a2b
must be administered with RBV.

RBV itself has been reported to cause pruritus
When combined with PEG-IFN, a synergistic effect may
result in a delayed-type hypersensitivity reaction, with
a shift in the helper T (Th) cell balance towards a Th1-
dominant response due to the influence of IFN. This
may explain the higher prevalence of pruritus in the a.2b
+ RBV group™.

Chemokines serve as chemotactic factors for immune

[13,19]

cells particularly leukocytes. Chemokines are categorized
into four types-namely, C, CC, CXC and CX3C-depend-
ing on the position of cysteine in their amino acid chains.
The normal level of TARC (a CC chemokine) in healthy
adults is << 450 pg/mL. In patients with moderate atopic
dermatitis, the serum TARC level is = 750 pg/mL and
reflects the disease activity of this condition”. One study
reported that HCV-induced TARC expression attracted
Treg cells to the liver, and TARC expression was normal-
ized in patients with a sustained virological response after
IFN therapy[zﬂ. Based on these results, we selected TARC
as a marker for pruritus in hepatitis C patients in the
present study. Although the development of dermatitis in
atopic patients treated with IFN for chronic hepatitis C
has been reportedm], our study is the first to investigate
the relationship between TARC levels and pruritus in
chronic hepatitis C patients. Our findings revealed a lack
of correlation between serum TARC levels and pruritus
scores in the 89 patients with chronic hepatitis C. Also,
no significant differences in the serum TARC levels be-
tween the non-IFN and IFN groups, or between the a2a
and a2b + RBV groups, were noted. Notably, 3 of 54
patients (5.6%) treated with IFN had pruritus and skin
lesions such as erythema, eczema, and erosion at non-
injection sites (data not shown). Although the VAS score
was higher in these patients, only one patient had an el-
evated TARC level. Despite the unknown association be-
tween prutitus in chronic hepatitis C patients and atopic
dermatitis, our results suggest that serum TARC levels
do not reflect the severity of skin symptoms in chronic
hepatitis C patients during IFN treatment.

Patients with chronic hepatitis C experience pruritus
more than those without chronic hepatitis C, and pruri-
tus is particularly worse in patients undergoing combined
PEG-IFN a2b and RBV therapy. Serum TARC levels do
not correlate with pruritus severity in chronic hepatitis C
patients.

COMMENTS

Background

Little is known about pruritus associated with interferon (IFN) therapy for chronic
hepatitis C. Chronic hepatitis C patients also experience pruritus in the absence
of IFN therapy. Serum thymus and activation-regulated chemokine (TARC)
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levels reflect the activity of atopic dermatitis, but the relationship between TARC
levels and pruritus in chronic hepatitis C patients has not been studied.

Research frontiers

The normal level of TARC (a CC chemokine) in healthy adults is < 450 pg/mL.
In patients with moderate atopic dermatitis, the serum TARC level is = 750
pg/mL and reflects the disease activity of this condition. One study reported that
HCV-induced TARC expression attracted Treg cells to the liver, and TARC ex-
pression was normalized in patients with a sustained virological response after
IFN therapy. Based on these results, we selected TARC as a marker for pruritus
in hepatitis C patients in the present study. Although the development of derma-
titis in atopic patients treated with IFN for chronic hepatitis C has been reported,
our study is the first to investigate the relationship between TARC levels and
pruritus in chronic hepatitis C patients.

Innovations and breakthroughs

In this study, 58.4% of chronic hepatitis C patients experienced pruritus, which
was higher than the 5.5% of control patients. The severity of pruritus as in-
dicated by the VAS score was examined in subgroups of chronic hepatitis C
patients. No significant difference in the VAS score between the non-IFN group
and the a.2a group was observed. Significant differences in VAS scores were
seen between the non-IFN and a.2b + RBV groups (P = 0.0006), and between
the a.2a and a.2b + RBV groups (P = 0.0129). This paper revealed a lack of
correlation between serum TARC levels and pruritus scores in the 89 patients
with chronic hepatitis C. Also, no significant differences in the serum TARC
levels between the non-IFN and IFN groups, or between the o2a and a2b +
RBV groups, were noted. Patients with chronic hepatitis C experience pruritus
more than those without chronic hepatitis C, and pruritus is particularly worse in
patients undergoing combined PEG-IFN o2b and RBV therapy. Serum TARC
levels do not correlate with pruritus severity in chronic hepatitis C patients.
Applications

The study results showed the actual situation of pruritus in the hepatitis C patient.

Terminology

Chemokines serve as chemotactic factors for immune cells particularly leuko-
cytes. Chemokines are categorized into four types-namely, C, CC, CXC and
CXsC-depending on the position of cysteine in their amino acid chains. TARC is
CC chemokine.

Peer review

The authors of this manuscript discuss pruritus in chronic hepatitis C and tried
to correlate this symptom with serum TARC levels. Unfortunately however,
TARC levels were not correlated with pruritus in chronic hepatitis C with or with-
out IFN treatment. They found a strong correlation between pruritus and Peg-
IFNo2b + RBV combination therapy. The obtained results in this study are in
accordance with our experience in daily clinical practice.
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