Chronic hepatitis B in children in the United States and Canada:
international origins place the disease burden on children even in
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The disease burden of chronic hepatitis B is one of the most
important global health concerns. To reduce the disease
burden of chronic hepatitis B, in 1991, the World Health
Organization (WHO) recommended the integration of
the hepatitis B vaccine into the national immunization
programs of countries with an hepatitis B virus (HBV)
carrier prevalence of 8% or higher by 1995 and in all other
counties by 1997 (1). The hepatitis B vaccine for infants was
introduced nationwide in 184 countries by the end of 2014.
Global coverage with 3 doses of the hepatitis B vaccine was
estimated at 82% in 2014. In particular, the 3-dose coverage
rate in the Western Pacific Region Office, which supports
the highly endemic Asian countries, shows a rate of 92% (2).
However, we are halfway to reaching the eradication of HBV.

In the current issue of “Journal of Pediatrics”, Schwarz
et al. reported the results of a cross-sectional analysis
of children infected with HBV who were living in the
United States (US) and Canada and were enrolled in the 7
pediatric clinical centers (California, Maryland, Minnesota,
Missouri, Texas, Washington, and Ontario) of the hepatitis
B research network (HBRN) (3). Between 2011 and 2014,
a total of 343 children with chronic hepatitis B (age range,
1.0-17.8 years; male: 39%) were enrolled in this study. Of
the 343 children with chronic hepatitis B in living the US
and Canada, 78% and 55% were Asian and international
adoptees, respectively. There were approximately twice
as many female adoptees as male adoptees. In contrast,
24% of the 343 children were born in the US and Canada.
Moreover, 97% of the children with chronic hepatitis B
had international origins with the child or a parent having
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been born in other counties. Of the 227 children with a
specified mode of transmission, 98% were infected via
vertical transmission. The HBV genotypes of the 230
children with available results were as follows: A, 5%; B,
43%; C, 32%; D, 16%; E and multiple, 4% (Table I). Of the
children infected with genotypes B and C, 98 and 96% were
Asian, respectively. Compared to the other HBV genotypes,
the frequency of HBeAg positivity and the levels of HBV
DNA were significantly higher in children infected with
genotypes B and C. Although this was not a longitudinal
study, HBeAg positivity and HBV DNA levels declined with
age. This investigation highlights new insights regarding
HBYV infection in children.

First, the control and management of imported chronic
hepatitis B, such as through immigrants and adoptees, is
extremely important in children in North America, similar
to adults. In parallel with the pediatric study, the HBRN
performed an adult cohort study using the same methods
(21 clinical centers in the US and Canada). A total of 1,625
subjects with chronic hepatitis B (median age: 42 years,
male: 51%) were enrolled in this study (4). The table shows
the results of both studies performed by the HBRN. Of
the 1,625 subjects, 72% were Asian, of whom 92% were
born outside of North America. In addition, 15% of the
cohort was black, of whom 70% were born in Africa. Of
the adult cohort, 60% were vertically infected. The HBV
genotypes were as follows: A, 18%; B, 39%; C, 33%; D,
8%; other, 4%. Although there was a small difference in
the ratio of gender between the two studies because of
the adoptees, both studies showed the same distribution
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Table 1 Race and HBV genotype of the patients with chronic
hepatitis B in the United States and Canada

Children % Adults %
(n=343)  (n=1,625)
Race
Asia 78 72
Black 11 15
White 9 11
HBV genotype
A 5 18
B 43 39
C 32 33
D 16
Other or multiple 4
Presumed mode of transmission
Vertical 98 60
Horizontal/household NA 27
Sexual NA 6

HBYV, hepatitis B virus; NA, no data.

of race and HBV genotype. In 2008, the US Centers for
Disease Control and Prevention recommended that all
persons born in geographic regions with HBsAg prevalence
>2% should be tested for chronic HBV infection (5).
This includes immigrants, refugees, asylum seekers, and
internationally adopted children born in highly endemic
countries, regardless of their vaccination status in their
country of origin. Moreover, the American Academy of
Pediatrics recommended that HBV screening, infection
control measures for the adoptees, and counseling for the
family adopting the children should be reinforced (6).
The majority of adopted children previously resided in
orphanages, where they may experience malnutrition,
environmental deprivation, neglect, and exposure to
infectious diseases before adoption (7). In addition to
North America, the burden of imported chronic hepatitis B
from Africa and Asia is gradually increasing in children in
Australia (8). Under this situation, there are concerns that
immigrated children and international adoptees are missing
a chance to receive post-arrival screening or are not referred
to appropriate medical institutions if HBV infection is
identified. These studies indicate that the reinforcement of
HBYV screening for immigrants and international adoptees
and the appropriate medical management of children with
chronic HBV infection is an urgent task in children as well
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as in adults.

Second, it is valuable that the clinical characteristics of
HBV genotypes A, B, C, and D were evaluated in children
with chronic HBV infection in this pediatric study. The
pediatric data on the association between disease outcome
and HBV genotypes are limited. The relationship between
disease outcome and ethnicity has previously been evaluated
in children with chronic hepatitis B. Previous pediatric
studies from Canada showed that non-Asian children
achieved HBeAg-seroconversion significantly earlier than
Asian children (9,10). Although several pediatric studies
have been reported, only a few studies have identified
the HBV genotype of the infected children. Moreover,
only the predominant genotypes in each country could
be evaluated (genotype B/C in Taiwan, genotype B/C in
Japan, and genotype A/D in Italy and Germany) (11-15).
Because the clinical significance of HBV genotypes
remains indeterminate in children, the determination of
the HBV genotype is not indicated in the algorithm of the
recommended approach for monitoring chronically infected
children (16) or for the selection of children for antiviral
treatment (17). In general, adult studies demonstrate that
genotype B is associated with less progressive liver disease
than genotype C, and genotype D has a less favorable
prognosis than genotype A (18). The current pediatric
study showed that a high frequency of HBeAg positivity
and high HBV DNA levels were observed in children
with genotypes B and C compared to those with other
genotypes. A pediatric study from Taiwan reported that
genotype B is predominant in children with chronic HBV
infection hepatocellular carcinoma, whereas a delay in
HBeAg seroconversion occurs in genotype C compared
to genotype B (11). Although genotypes A and B are more
responsive to IFN than genotypes C and D in adults (19,20),
this relationship has not been confirmed in children. A
longitudinal study of this pediatric cohort in the US and
Canada is expected to clarify the relationship between
disease outcome and genotype in children.

Third, one-fourth of children with chronic hepatitis B
were born in North America. This finding is consistent with
previous reports. In the US and Canada, universal pregnant
screening and universal HB vaccination are implemented.
However, there is a gap between the recommended protocol
and routine practices. The screening rate of pregnant women
is approximately 97% in the US (21). Moreover, perinatal
HBsAg test results were documented in 93% of maternal
medical records; 14% of the infants born to HBsAg-positive
mothers were not administered a hepatitis B vaccine, and
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20% of infants were born to mothers with an unknown
HBsAg status in the US (22). Because testing and reporting
are incomplete in the US, the true number of perinatal HBV
cases per year is likely to be 10 to 20 times higher (23). In
infants born to HBsAg-positive mothers in the US in 2008,
the administration rate of HBIG and the hepatitis B vaccine
at birth was 96%, and the rate of the completed 3-dose
vaccination series by 12 months was 78% (24). A strenuous
endeavor to close the gaps between the recommended
protocol and routine practices is required in not only the US
and Canada but also other countries (25). Even in the era of
universal vaccination, careful attention must be paid to the
implementation of appropriate management and treatment
for children with chronic hepatitis B.
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