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ABSTRACT
Control of hepatitis B through routine infant immunization in more than 95% of countries has reduced the
prevalence of chronic hepatitis carriers to less than 1%–2% in immunized cohorts of children even in high
endemicity countries. In that context the authors of this editorial found the results of a paper by Gras et al
in this issue concerning. They performed a Delphi survey of 37 French immunization experts and the
results concluded that delayed hepatitis B immunization would cause “potential damage” only after
11 years. Large cohorts of French children and adolescents remain susceptible to hepatitis B infection.
Given the high rates of immigration to France from areas of higher endemicity, the higher birth rate and
degree of integration of these groups into the health system, plus the lower age of sexual debut and the
use of injectable drugs in the general population, we cannot agree that a delay of 11 years is acceptable.
Rates of adolescent immunization are quite low so relying on protection at this age will yield little in terms
of population protection. Loss of confidence in Hepatitis B vaccine following disproved allegations that
the vaccine caused Multiple Sclerosis persists in France, and we believe the results of this paper sends a
damaging message to health workers and parents in France and beyond.
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Viral Hepatitis and its sequellae are now recognized as
major causes of morbidity and mortality worldwide,1 and
recent progress in control and treatment represent one of
the great success stories of public health in the 21st century.
The first great success in control of this disease was the
development and global adoption of hepatitis B vaccine as a
routine childhood vaccine in 184 (more than 95%) of coun-
tries. Global coverage with 3 doses of hepatitis B vaccine is
estimated at 82% in 2014.2 Globally, in 2013, approximately
686,000 HBV-infected persons died from causes related to
acute infection (69,000 deaths), cirrhosis (317,000 deaths),
and HBV-associated liver cancer (300,000 deaths), the sixth
most common cancer globally and the second leading cause
of cancer-related death worldwide.3,4 In the 53 country
European Region of the World Health Organization
(WHO) hepatitis B kills more people than HIV, Tuberculo-
sis, or Malaria and kills more people than all other vaccine
preventable diseases combined.5 The great majority of
deaths from liver cancer and cirrhosis that occur in chronic
carriers of hepatitis B are the result of asymptomatic infec-
tions that occur from mother to child (perinatal) transmis-
sion at birth or “horizontal” infections that occur in early
childhood from child to child or from unsafe injections or
medical procedures. Infections at older ages are common
and can lead to symptomatic infection, but only a small
proportion of those infections lead to the chronic carrier
state and sequellae such as cirrhosis and liver cancer.6 The

prevalence of chronic hepatitis B infection in immunized
cohorts of children in countries with good immunization
coverage, even in highly endemic countries and those with
poor socioeconomic conditions, has fallen from 8% to 12%
to less than 1% or 2%.7 China now has less than 1% preva-
lence in immunized cohorts of children.8

Most perinatal transmission of hepatitis B can be pre-
vented with a birth dose of monovalent hepatitis B vaccine
within 24 hours of birth (timely birth dose) plus two or
three additional doses of hepatitis B vaccine delivered along
with DTP, usually administered as part of a multi-valent
Diptheria Tetanus Pertussis (DTP) based combination vac-
cine requiring no additional injections for the child. In
addition to routine immunization, most industrialized coun-
tries screen all pregnant women for hepatitis B surface anti-
gen (HBsAg) and administer hepatitis B immune globulin
(HBIg) and hepatitis B vaccine to infants of HBsAg positive
mothers.16 A few countries in Northern Europe and Japan
have chosen not to give hepatitis B vaccine routinely to all
infants, although they do maternal HBsAg screening and
use of HBIg and vaccine as described above. The coverage
and effectiveness of the maternal screening and treatment
programs is not reported in most countries. The WHO rec-
ommends that all children receive a dose of monovalent
hepatitis B vaccine at birth as well as receiving two or three
additional doses along with DTP. The strategy of lowering
the viral load of carrier mothers with anti-viral agents is
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recommended by the European Association for the Study of
the Liver (EASL).9 It is also being studied in other parts of
the world.

In addition to preventing chronic hepatitis B infection with
vaccine, it is now possible to prevent the progression of disease
in chronic carriers with daily doses of antivirals such as enteca-
vir or tenofovir, much as disease progression is controlled in
HIV infected individuals. We now have tools to prevent
chronic infection in children with vaccine and finally have
something to offer the hundreds of millions of chronically
infected adolescents and adults who were never vaccinated.
However, huge investments must be made to develop labora-
tory capacity to identify hepatitis carriers who need treatment,
train medical personnel to treat them effectively, and pay for
the medications they need. With chronic hepatitis C, an oral
curative treatment now exists with relatively few side effects.
When this treatment becomes more affordable, we will begin to
see significant reductions in the burden of cirrhosis and liver
cancer from hepatitis C as well.10 The WHO is taking aggres-
sive steps to increase the priority of viral hepatitis B and C con-
trol worldwide. They have called for all member states to
develop plans of action to maximize control of viral hepatitis,
and for WHO Regional Offices to set targets for hepatitis B
control in immunized cohorts of children.

Given the great progress in hepatitis control, the authors of
this editorial were concerned that a paper in this issue could
represent a step backward in these global control efforts. In the
paper in this issue “What timing of vaccination is potentially
dangerous for children younger than 2 years?11 The authors
Gras, Bailly, Lagree, et al undertook a Delphi Survey of 37
French experts in immunization and infectious disease, asking
them how long a delay in delivery of various infant vaccines
would be potentially “dangerous.” For most of the routine
childhood vaccines the result was measured in days to months,
but for hepatitis B vaccine, the experts indicated that a delay of
11 YEARS could occur before “damage” occurred. The paper
uses an interesting methodology and is not primarily about
hepatitis B, but the authors of this editorial believed a response
was warranted.

France’s strategy to control hepatitis B with vaccine has sev-
eral components including maternal HBsAg screening and use
of HBIG plus vaccine to protect the infants of carrier mothers
from chronic infection, recommended routine infant immuni-
zation along with DTP, Hib and IPV, immunization of “high
risk” groups including certain migrants and refugees, and
immunization of unimmunized adolescents at the age of 11–
16. France is reported to have 280,000 chronic HBsAg positive
carriers, 2300–3700 acute cases, and 1500 deaths per year
mostly in adults from liver cancer and cirrhosis.12 This is equiv-
alent to reported deaths from HIV/AIDS and much greater
than Tb (370) and all other vaccine preventable diseases.

In 2008 France approved reimbursement for a Hexava-
lent DTaP-HepB-Hib-IPV vaccine but DTaP-Hib (quadriva-
lent) and DTaP-Hib IPV (pentavalent) vaccines remained
on the market and were chosen when parents and/or health
providers did not want to use Hepatitis B vaccine. While
the coverage of DTP was 99%, the coverage of Hepatitis
B vaccine in infants less than 24 months of age slowly

increased from 42% in 2007 to 84% in 2015. Coverage
increased slowly from 24% to 36% between 1999 and
2006.13 Recently, decreased availability of quadrivalent and
pentavalent vaccines may increase the use of the recom-
mended hexavalent vaccine, increasing coverage of hepatitis
B vaccine in infants. Therefore the implications of the Gras
et al. paper may have less relevance for routine immuniza-
tion into the future. The relatively low infant coverage with
hepatitis B vaccine for decades means that a substantial
proportion of French children and adolescents remain sus-
ceptible to hepatitis B infection, and presumably these chil-
dren and adolescents are the subjects of concern in the
Gras et al paper. The Delphi panel decided that these chil-
dren are not at significant risk until age 11 when new risk
factors become more probable.

Given the high rates of immigration to France many from
areas of higher Hepatitis B endemicity, the higher birth rate of
immigrant groups, the degree of integration of these groups
into the health system, plus the lower age of sexual debut and
the use of injectable drugs in the general population, we wonder
how the experts in the Delphi survey became convinced that
hepatitis B transmission among children in France is so low
that delayed immunization up to 11 years would not cause sig-
nificant “danger.” Pre-natal maternal screening to prevent peri-
natal transmission is good policy, but studies have shown that
mothers who do not present for prenatal care where HBsAg
screening occurs are more likely to be illiterate, foreign born
and HBsAg positive and may be more likely to not adhere to
the vaccination program for their infants.14,15 In addition, few
countries carefully monitor the actual effectiveness of their
maternal screening programs. For these reasons WHO recom-
mends that all infants receive a birth dose of hepatitis B
vaccine.16

If a child migrates to France who has not received hepatitis B
vaccine, that child may face substantial risk. A child from sub-
Saharan Africa or East Asia/Pacific may have a 5%–10% (or
higher) chance that someone in their household or family is a
chronic hepatitis B carrier. Even infants and children of non-
carrier mothers are at risk from other family members in high
prevalence populations who have migrated to low prevalence
countries.17 Difficult to handle situations where carrier children
attend day care and primary schools with susceptible children
continue to occur. While the authors of the Gras et al Paper
state that migrant and refugee children should be tested and
offered vaccine, and while France has a policy to do so, it is
unclear how often this actually occurs, and these recommenda-
tions would not apply to many French born children at poten-
tial risk.

Hepatitis B infection is largely asymptomatic in children and
pediatricians and infectious disease specialists of children do
not “see” the infection and routine testing for hepatitis markers
is not done in children. Hepatologists and oncologists who treat
cirrhosis and liver cancer in adults are the doctors who “see”
this disease and it is unclear how well represented these disci-
plines are on this Delphi panel.

While most of the chronic carrier state leading to cancer and
cirrhosis develops well before 11 years of age, acute hepatitis
B is a risk to adolescents and adults from lifestyle (sexual
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exposure, drug injection) and occupational and medical expo-
sures. Therefore, unvaccinated children should be vaccinated
before likely exposures occur. Most countries have relatively
high rates of infant immunization but much lower rates of ado-
lescent and adult immunization (of high risk groups).18 There-
fore, it is important to immunize the population during
childhood when they can be effectively reached. France stopped
school based immunization for hepatitis B in 1998. The Vacci-
noscopie Study in France Found that in 2014 only 32.5% of 14–
15 year old adolescents in France had received a full course of
Hepatitis B vaccine and only 7.3% had received their vaccina-
tion between 11 and 15 years.15 The implications of the Gras
et al paper that immunization could be delayed until 11 years
of age before “danger” occurs places unimmunized children at
a point in the health care system where reaching them with vac-
cine is difficult. The poor coverage rates of Human Papilloma
Virus Vaccine in the adolescent age group (approximately
30%) is another example of the difficulty in reaching children
during early adolescence.19

Hepatitis B immunization has had a difficult history in
France. Loss of confidence in the vaccine by the public and
health personnel occurred following allegations that the vac-
cine might cause Multiple Sclerosis, allegations that have
been disproven following multiple studies.20,21 The relatively
low uptake of routine doses of hepatitis B vaccine is a
reflection of this residual safety concern. An excellent Edito-
rial by Stahl, Denis, Gaudelus et al discusses the attitudes of
parents and health care providers toward hepatitis B vaccine
and shows how lingering fear of its safety and beliefs that
hepatitis B infection is not a significant risk to children in
France leads to relatively low coverage in infants and even
lower coverage in adolescents.22 The Gras et al. paper in
this issue implying that Hep B infection does not pose a
significant risk to children will only strengthen the position
of opponents of routine immunization and does little ser-
vice to the children of France. That message is also not
helpful to French speaking populations in areas of the
world with high endemicity. WHO has called on us to
increase our efforts to eliminate hepatitis B as a significant
public health problem, using enhanced immunization and
the identification and treatment of Hep B carriers with
chronic liver disease? We need all countries and regions to
plan and implement enhanced programs to control this
important disease and groups of experts to urge health
workers and parents to increase their participation in hepa-
titis B immunization programs.
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