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Mother-to-infant transmission of hepatitis C virus infection: clinical features of spontaneous cleared and continuous positive HCV RNA groups
Department of Pediatrics and Child Health, Kurume University School of Medicine

Yasuhiko YAMATO, Akihiko KIMURA, Eisuke NAKASHIMA
Kohji MAEDA, Yumi KUMAGAE, and Toyojiro MATSUISHI

In 11 infants who were infected by HCV though mother-to-infant transmission, we examined the differences in clinical feature between the sponta-
neous cleared HCV RNA group and‘the continuous positive HCV RNA group retrospectively. Results showed that 5 of 11 infants with mother-to-infant
hepatitis C were cleared HCV RNA by 2 years of age. Four of 6 infants in the continuous positive HCV RNA group received complete breast-feeding.
On the other hand no infants received complete breast-feeding in the spontaneous cleared HCV RNA group. In conclusion, some infants with mother-to-
infant transmission of HCV showed spontaneous clearance of HCV infection by 2 years of age. Moreover, we consider that a further study is required to

substantiate the apparent correlation between breast-feeding and continuous positive HCV RNA status.
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CHRONIC HEPATITIS

Efficacy of interferon-0 treatment in Japanese children with chronic
hepatitis C ‘

EISUKE NAKASHIMA,* TAKU]JI FUJISAWA,* AKIHIKO KIMURA,* MASAYOSHI KAGE,T
YASUHIKO YAMATO,* KOHJI MAEDA,* MASAMI KUMAGAL* KOSUKE USHIJIMA,*
YASUHIRO YAMASHITA* AND TOYOJIRO MATSUISHI*

Departments of *Pediatrics and Child Health and tPathology, Kurume University School of Medicine,

Kurume, Fapan

Abstract

Background: We investigated the efficacy of natural interferon (IFN)-a treatment in 34 Japanese chil-
dren with chronic hepatitis C.

Methods: Thirty-four children completed 6 months of therapy with natural IFN-o and were followed
for 12 months or longer. We examined the serum hepatitis C virus (HCV) RNA titer and liver histology
before, during, and after IFN treatment.

Results: At 6 months after the cessation of IFN-o treatment, 16 patients (47%) had normal serum ala-
nine aminotransferase concentration and no detectable serum HCV RNA. There were no major side-
effects, excluding some influenza-like symptoms during the IFN-¢, treatment. Most genotype 2a patients
had a complete response (80%). Moreover, patients who had a low HCV RNA titer (<10? copies/mL)
after 1 month of IFN-a treatment became complete responders at 6 months after the cessation of treat-
ment. Histological improvement was observed in aimost all patients after IFN-o treatment.
Conclusion: Interferon-o. treatment is safe and effective for children with chronic hepatitis C and has
no serious side-effects. A HCV RNA concentration of <102 copies/mL after I month of IFN-o treatment

and genotype 2a may be useful predictors of long-term IFN efficacy.
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INTRODUCTION

Children with chronic hepatitis C may spontaneously
convert from hepatitis C virus (HCV) RNA-positive to
-negative more often than adults.!-> Moreover, in pedi-
atric patients with chronic hepatitis C who are HCV
RNA-positive, histological changes in the liver may
not progress to cirrhosis or hepatocellular carcinoma
(HCC), at least during childhood and adolescence.?>
Nonetheless, the results of our previous study indicated
that 60-80% of children with HCV infection may
develop chronic hepatitis C before adulthood.’> There-
fore, pediatricians may need to consider immediate
therapy such as treatment with interferon (IFN) for
chronic hepatitis C, considering the high risk of devel-
oping HCC as an adult.

In this study we investigated the efficacy of IFN-o
treatment in inducing a primary response and sustained

loss of viremia in 34 Japanese pediatric patients with
chronic hepatitis C. In addition, the results of IFN-o
treatment were evaluated by assessing changes in liver
histology and by monitoring HCV RNA in liver tissue in
eight patients with chronic hepatitis C.

METHODS
Patients

Seventy-four children were diagnosed with chronic hep-
atitis C infection in our department between 1992 and
1996. Of these children, 34 patients (24 boys, 10 girls;
mean age, 14.0+3.9 years) were candidates for IFN-a
treatment. Informed consent was obtained from the
parents of these 34 patients. The 40 patients who were
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ineligible for IFN-o therapy, for whom informed con-
sent was not obtained because a low response rate and
intolerance for long-term IFN-o injection were pre-
dicted, had chronic hepatitis C and persistent HCV
RNA in the circulation. The suspected source of HCV
in the 34 study subjects was blood transfusion in 28
patients (indications: leukemia in 19, open-heart sur-
gery in six, neonatal anemia in three); familial transmis-
sion in three; and unknown in three. Laboratory studies
including alanine aminotransferase (ALT), serum HCV
RNA, genotype and platelet count were examined seri-
ally before, during, and after IFN-a treatment.

Hepatitis C virus RNA procedure

Detection of HCV RNA was performed by using the
double reverse transcription-polymerase chain reaction
(RT-PCR) method. Using two pairs of external and
internal primers deduced from the 5’-non-coding
region of the HCV genome, HCV RNA was obtained
from patient’s sera before and during IFN-o, treatment.®

The HCV RNA genotypes in these patients were
determined by two-stage RT-PCR using mixed primers
that were derived from the putative core region accord-
ing to the method of Okamoto et al.” The HCV geno-
type nomenclature was determined as la, 1b, 2a and 2b
according to the classification system proposed by Sim-
monds et al.® Therefore, we obtained type la in one
patient, type 1b in 22, type 2a in nine, type 2b in one,
and type 1b+2a in one.

Study design

Natural IFN-o. was administered at a dose of 0.1x 108
units (MU) per kg of body weight (maximum, 5.0 MU)
daily for 2weeks and then three times per week for an
additional 22weeks. The response to treatment was
classified as complete if the serum ALT and HCV RNA
titers became normal within 6 months of the cessation
of treatment and remained normal for at least 6 months.
The response was classified as partial if the serum ALT
concentration became normal without disappearance of
HCV RNA from the circulation. A non-responder was
defined by the persistence of abnormal serum ALT con-
centration for at least 12 months after the cessation of
treatment.

The serum HCV RNA was detected by a nested PCR
and quantified by a competitive RT-PCR method.
Serum samples for assays of HCV RNA were obtained
before treatment, at the end of the fourth week after
beginning IFN induction, and then every 4 weeks.

All patients underwent a liver biopsy before IFN-o
treatment. We examined the liver histology, including
grade of necroinflammation and stage of fibrosis
according to the classifications of the Scheuer system.’
Eight of 16 complete responders (see Results) under-
went repeat liver biopsy to evaluate the histological find-
ings after the cessation of IFN-q treatment. Moreover,
at the repeat liver biopsy, liver samples from four

E Nakashima et al.

patients of eight complete responders were assayed for
HCV RNA.

The statistical significance of the difference was
determined by use of Student’s r-test or Fisher’s exact
probability rank test. P<0.05 was considered as statis-
tically significant.

RESULTS

No patient eligible for IFN-o was excluded from this
study. At 6 months after the cessation of IFN-a treat-
ment, 16 patients (47%) had normal serum ALT con-
centrations and no detectable serum HCV RNA. The
profiles of these patients and their follow-up data after
IFN-o. treatment are shown in Tablel. Of the 16
patients who had a complete response, 11 (69%) had a
history of leukemia. Of the 10 patients with genotype 2
HCV, eight (80%) showed a complete response, while
of 23 patients with genotype 1 HCYV, only seven
(30.4%) showed a complete response. No patient had a
partial response. Moreover, 15 patients (93.8%) who
had a low titer of HCV RNA in their serum (<10?
copies/mL) at the end of the fourth week following the
initiation of IFN-o treatment became complete
responders (Tablel). In terms of the correlation
between initial HCV RNA titer before IFN-¢ treatment
and final sustained response result, there was no statis-
tical significance in our result (>0.999). In contrast, a
serum HCV RNA titer <10? copies/mL at 1 month and
viral genotype 2a have contributed to the sustained
response and demonstrated clinical significance

Table1l Hepatitis C virus genotype and RNA titer of
patients with chronic hepatitis C

Complete
responders Non-responders

No. of patients 16t 18
Male 9 15
Female 7 3
Age (years) 13.5+3.9 14.3£4.0
Genotype

la 0 1

1b 7 15

2a 8 1

2b 0 1

1b+2a 1 0
Initial serum HCV-RNA
Titer (copies/mL)

<108 8 8

=108 8 10
Positive serum HCV-RNA

4 weekst (<10% copies/mL.) 1 (15) 14 (4)

24 weeks$ 0 8

48 weeks! 0 18

tNumber of patients: *after the start of IFN-¢ treatment,
Send of IFN-o. treatment, '6 months after completion of IFN-
o treatment. HCV, hepatitis C virus; IFN, interferon.
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Table2 Histological findings before or after interferon-o treatment in eight complete responders

Inflammation grade
(portal, lobular)

Fibrosis stage Detection of hepatitis C

Case no. Sex Before After Before After virus RNA in the liver
1 M 42, 2) 2(1, 1) 2 1 ND

2 F 32,1 2 (0, 2) 1 1 Negative

3 M 3 (1, 2) 21,1 1 1 ND

4 F 3(2, 1) 3(1,2) 2 1 Negative

5 F 3(1,2) 2(1, 1) 1 1 Negative

6 F 2(1, 1) 3(1,2) 1 1 ND

7 F 2(1, 1) 10, 1) 1 1 ND

8 M 4 (2,2) 2(1, 1) 1 1 Positive

F, female; M, male; ND, no data.

(P<0.0001, P=0.0059, respectively). Factors of both
age and sex showed no statistical significance.

While IFN-o was well tolerated, most patients had
some combination of influenza-like symptoms, such as
high fever (83%), general malaise (79%), headache
(42%), and leukocytopenia (17%) during the initial
treatment. Four patients experienced slight hair loss
(17%).

Almost all these patients had low-grade 2—4 inflam-
mation and stage 1-2 fibrosis, suggesting that chronic
hepatitis C is a morphologically mild disease in most
affected children. In eight patients who had a complete
response, a change in the liver histology was observed:
an improvement in both the portal and lobular inflam-
matory reaction but not a regression of the fibrosis
(Table 2). Interestingly, HCV RNA was detected from
the liver tissue of only one patient with a complete
response.

DISCUSSION

In previous pediatric studies, the rate of complete
response to IFN therapy has ranged from 30% to
50%.19°13 Tn our prospective analysis, 16 of 34 patients
with chronic hepartitis C (47%) had normalization of
their serum ALT concentrations, and disappearance of
detectable HCV RNA at 6 months after the cessation
of IFN-a treatment. In an adult study in Japan, IFN
treatment was effective in clearing the serum HCV
RNA in only 30-40% of patients, using the same crite-
ria as in our study.!* We therefore suggest that IFN
treatment in children with chronic hepatitis C may offer
a higher response rate than in adults, particularly in
patients with a history of leukemia, genotype 2a HCV,
or a low HCV RNA titer at the end of 1 month of IFN-
o treatment.

More generally, the results suggest that the immune
system differs somewhat between children and adults.!°
In a study by Komatsu et al.,'? children with underlying
acute leukemia showed a high rate of complete response
to IFN treatment for hepatitis C, although the rate was
not as high as in children with non-malignant disease.!®

The viral genotype has been evaluated in the pediatric
age group as a predictor of response. Bortolotti ez al.!!
found that response to IFN varied by genotype; a com-
plete response was observed in one of six children with
genotype la, two of two children with genotype 2a, and
two of four children with unidentifiable genotypes.
Therefore, genotype 2a predicted a good response, as in
adults.!® In our study, nine of 10 patients with genotype
2a also had a complete response.

Moreover, our responders had a significantly lower
HCV RNA concentration than did the non-responders,
particularly at the end of 1 month of IFN-o treatment.
These results suggest that the amount of circulating
HCV RNA at the end of 1 month of IFN-¢, treatment
reflects HCV replication, and a sustained HCV RNA
titer <102 copies/mL. is an indication of therapeutic effi-
cacy. Accordingly, we believe that a loss of viremia at
1 month of IFN-o treatment is the strongest predictor
of long-term response.!> Previous studies have identi-
fied the serum HCV RNA concentrations and HCV
genotype as predictors of the response to IFN treatment
in adults, particularly among the Japanese.!>”7 Our
results supported the previous report described on
HCV genotype, however, in terms of HCV RNA titer:
evaluation at the end of 1 month is a more favorable pre-
dictor than before initial treatment.

The side-effects of IFN in our patients, including
fever, general malaise, headache, and leukocytopenia,
were generally transient. We suspect that side-effects of
IFN in children may be better tolerated than in adults.
However, the possible long-term complications of IFN
treatment remain to be clarified. Furthermore, the
number of patients in this study is too small, and further
study will be necessary to determine this.

In our subjects with a sustained response who under-
went repeated liver biopsies, the grade for inflammation
in the hepatic lobules and in the portal area were
reduced. The stage of fibrosis was also reduced. Inter-
feron-or treatment in children with chronic hepatitis
C may be beneficial if associated with a sustained
response. At repeat liver biopsy, interestingly, only one
patient who had a complete response had detectable
HCV RNA in the liver tissue by RT-PCR. However,
the significance between no detectable HCV RNA in
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the serum and positive HCV RNA in the liver tissue is
uncertain.

In conclusion, IFN-0 treatment may be safe and
effective for children with chronic hepatitis C. The eval-
uation of HCV RNA at I month after the start of
IFN-o treatment and genotype 2a may be important
predictors of IFN efficacy.
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