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Universal vaccination of children against hepatitis A was introduced in 2014 in Brazil as a single-dose
schedule. We analyzed the numbers of reported cases of hepatitis A virus infection (HAV) from 2010
to 2017 to evaluate the initial impact of that intervention. Data were assessed and has been freely avail-
able on the Brazilian Ministry of Health website. The HAV incidence was steady around 6000 cases per
year until 2014. Between 2014 and 2016, there was a 85.5% cumulative drop, independent of gender
and geographical macroregions. The fall was especially significant among toddlers (96.8%). In 2017, cases
increased due to an outbreak among male adults in São Paulo. Decrease in incidence continued to occur
for females and for those under 15 years of age. Data show that there was a significant decrease in HAV
cases number in Brazil from 2015 after the introduction of single-dose HAV vaccine program.

� 2019 Elsevier Ltd. All rights reserved.
1. Introduction

Hepatitis A is an enterically transmitted virus-infection that is
very common worldwide, particularly in developing countries with
poor sanitary conditions [1]. The infection is usually benign and
asymptomatic in childhood. However, severe hepatitis and even
death can occur in some children and especially at older age [2].

In regions of high endemicity, almost all children get infected
early in life. Therefore, vaccination is not recommended in devel-
oping countries. In regions of moderate endemicity, the exposure
to HAV can take place later in life leading to an increase in the
number of symptomatic and severe cases. Children vaccination
against HAV has been recommended to countries that experience
change in the endemicity of hepatitis A from high to moderate.

Vaccine against HAV is highly immunogenic, and almost all vac-
cinated healthy subjects develop protecting antibodies. Two doses
of the vaccine have been recommended by manufacturers, the sec-
ond dose being generally administered 6 months following the first
dose. On the other hand, this vaccine is quite expensive, preventing
its use on a large scale in low-income countries.

It has been shown that the incidence of HAV infection is greatly
reduced by the implementation of nationwide HAV vaccination
program of toddlers. It was confirmed by experiences in countries
such as Israel [3], USA [4] and Argentina [5]. In this last country, a
single-dose vaccination schedule was adopted in 2005 in an
attempt to reduce costs. Despite the initial success of the Argen-
tinian single-dose schedule strategy, there remains concern about
the duration of the protection afforded by this scheme [6].

In Brazil, hepatitis A mortality rates declined progressively from
1980 to 2002 [7]. These data suggested that there has been a
decline in HAV circulation in the last decades with a consequent
fall in endemicity from high to intermediate. A multicenter study
conducted by Ministry of Health between 2004 and 2005 in two
Brazilian macroregions showed that previous HAV exposure preva-
lence had decreased among individuals aged from five to nine
years, ranging from 32% to 41% [8]. A more recent randomized
study conducted in public schools of a medium-sized city of other
macroregion showed the same trend [9]. The anti-HAV prevalence
among 919 subjects aged between one and 19 years was 20.7%.
This phenomenon was probably due to the improvement and stan-
dards of living and sanitation, especially in big cities.

In August 2014, after conducting a cost-effectiveness study, the
Brazilian Ministry of Health decided to introduce a universal public
immunization program against HAV. Following the Argentinian
example, Brazil adopted a single-dose schedule, targeting children
aged between one and two years nationwide. The inactivated virus
vaccine VaqtaTM Ped/Adol, manufactured by Merck Sharp & Dohme,
containing approximately 25 U of HAV antigen was adopted.

http://crossmark.crossref.org/dialog/?doi=10.1016/j.vaccine.2018.12.054&domain=pdf
https://doi.org/10.1016/j.vaccine.2018.12.054
mailto:fsouto@terra.com.br
https://doi.org/10.1016/j.vaccine.2018.12.054
http://www.sciencedirect.com/science/journal/0264410X
http://www.elsevier.com/locate/vaccine


772 F.J.D. Souto et al. / Vaccine 37 (2019) 771–775
The present study analyzes time series of HAV cases reported to
the Brazilian National Epidemiologic Surveillance System (SINAN)
over the current decade (2010–2017) to assess the impact of vac-
cination on the incidence of the disease in the early years after
the start of the program (2015–2017).

2. Methods

Annual series of HAV cases were assessed and are available on
the Brazilian Ministry of Health electronic site (http://datasus.sau-
de.gov.br/). These data were also analyzed by sex, age group and
macroregions of the country. Data about HAV vaccine coverage
and HAV-related mortality were extracted in the following data-
bases respectively (http://tabnet.datasus.gov.br/cgi/deftohtm.exe?
pni/cnv/cpniuf.def) and (http://tabnet.datasus.gov.br/cgi/defto-
htm.exe?sim/cnv/obt10uf.def) and are also available on the Brazil-
ian Ministry of Health electronic website. These data are shown as
absolute number of cases and incidence rates. Temporal trend
across age groups were evaluated by nonparametric test for trend
developed by Cuzick [10], an extension of the Wilcoxon rank sum
test. The level of statistical significance was set at <0.05.

3. Results

The Brazilian universal mass vaccination program started in
August 2014. Initially, the target population was children aged
between 15 and 24 months. From 2017, the vaccination was
extended to children under five years old in order to catch up chil-
dren who missed vaccination in the first years of the program.
Between August 2014 and the end of 2017, 9,017,706 children
were vaccinated. The vaccine coverage has ranged from 60.1% to
97.1%, between 2014 and 2017.

Table 1 shows the absolute number of cases reported to the
National Surveillance System between 2010 and 2017. From
2010 to 2014, the number of annual cases orbits around 6000.
From 2014 (n = 6655 cases) to 2015 (n = 2984), there was a fall
of 55.2%. Between 2015 and 2016 (n = 964), the decline was
67.7%. Between 2014 and 2016, the cumulative reduction was
Table 1
Population, number of cases of Hepatitis A, incidence rate per 100,000 inhabitants and let

2010 2011

Age Cases Pop. Inc. Cases Pop. Inc.

Unk. age 3 – – 2 – –
<5 1043 15,816,957 6.59 1059 15,587,805 6.79
5–14 3444 34,117,164 10.09 3676 33,920,142 10.8
15–19 622 17,172,257 3.62 690 17,153,030 4.02
20–39 930 65,278,048 1.42 1039 65,864,978 1.58
40–59 276 43,511,517 0.63 286 44,488,354 0.64
60–> 106 19,601,854 0.54 124 20,382,709 0.61

N total 6424 195,497,797 3.29 6876 197,397,018 3.48
Deaths 52 Mort.# ? 0.026 30 Mort.# ? 0.01

2014 2015

Age Cases Pop. Inc. Cases Pop. Inc.

Unk. age 1 – – – – –
<5 949 14,938,133 6.35 383 14,737,740 2.60
5–14 3599 33,046,121 10.89 1355 32,671,352 4.15
15–19 696 17,144,248 4.06 319 17,140,200 1.86
20–39 985 67,361,623 1.46 579 67,726,893 0.85
40–59 302 47,289,819 0.64 240 48,233,579 0.50
60–> 123 22,988,618 0.54 108 23,940,885 0.45

Total 6655 202,768,562 3.28 2984 204,450,649 1.46
Deaths 29 Mort.# ? 0.014 24 Mort.# ? 0.012

Pop. = Brazilian population estimated by IBGE: Brazilian Institute of Geography and Stat
* P value of Cuzick’s nonparametric test for trend.
# Mortality ratio/100,000.
85.5%. Until 2016, the fall occurred in both sexes (Fig. 1) and in
all Brazilian macroregions (Fig. 2). A temporal trend analysis
between 2010 and 2017 showed a significant decrease in reported
cases (p = 0.023; Table 1).

Analysis by age group shows impressive decline of incidence
among children ageing under five (Fig. 3). Between 2014 and
2017, cases dropped from 949 to 31 (96.8%). The downward
trend was also significant among this age group (p = 0.017).
The incidence decreasing also occurred in other age groups.
The fall between 2014 and 2017 was 97.8% in 5 to 14 years
group and 85.1% in 15 to 19 group. There was also a progressive
fall among people from 20 to 39 years between 2014 and 2016:
73.5%. Such as among the older group (60 and above): 48.7%.
The fall trend was significant in the older group (p = 0.028)
and borderline in the groups between 5 and 60 years old
(p < 0.010).

In 2017, the number of cases (n = 1502) increased by 55.8%
compared to 2016 (n = 964). This increase was concentrated in
the age group of 20 to 39 years. From 2016 (n = 261) to 2017
(n = 892), there was an increase of 241.7% in this age group. Most
(82.4%) of the cases were male. Cases among males increased by
108%, while female cases continued to decline (�7.1%).

Among 1502 national HAV cases in 2017, 58.4% occurred in the
São Paulo State, South-East macroregion. In 2016, only 8.6% of the
cases had occurred in this state. The increase of cases in São Paulo
State from 2016 (n = 83) to 2017 (n = 877) was 956%. Technical
report from the local health authorities at the end of 2017
described that 87% of the cases of this state occurred in São Paulo,
the largest Brazilian city. The most affected group were young (80%
aged between 18 and 39) male (87%) adults. According the local
health authorities, many (44%) of them were men who had sex
with men [11]. There was also a slight increase of male adult cases
in other states in the Southeast and in the South macroregion.

Data on hepatitis A mortality from 2010 to 2017 showed a
downward trend in the number of deaths in the period
(p = 0.019). This trend was already happening before the vaccina-
tion program begins (Table 1). The data for 2017 are preliminary.
So it can still be revised and increased slightly.
hality rate(%) by year in Brazil (from 2010 to 2017).

2012 2013

Cases Pop. Inc. Cases Pop. Inc.

2 – – 2 – –
931 15,363,958 6.06 926 15,147,056 6.11

4 3200 33,676,399 9.50 3180 33,384,596 9.53
616 17,143,273 3.59 625 17,141,387 3.65
905 66,416,728 1.36 1048 66,921,404 1.57
240 45,433,782 0.53 296 46,360,953 0.64
115 21,208,322 0.54 117 22,077,318 0.53

6009 199,242,462 3.02 6194 201,032,714 3.08
5 36 Mort.# ? 0.018 35 Mort.# ? 0.017

2016 2017 P value*

Cases Pop. Inc. Cases Pop. Inc.

– – – – – –
77 14,545,488 0.53 31 14,360,778 0.22 0.017
310 32,223,917 0.96 116 31,777,888 0.37 0.053
74 17,166,564 0.43 104 17,150,098 0.61 0.064
261 68,022,995 0.38 892 68,254,915 1.31 0.097
155 49,189,007 0.32 257 50,152,631 0.51 0.073
87 24,933,461 0.35 102 25,964,619 0.39 0.028

964 206,081,432 0.47 1502 207,660,929 0.72 0.023
29 Mort.# ? 0.014 20 Mort.# ? 0.009 0.019

istics.

http://datasus.saude.gov.br/
http://datasus.saude.gov.br/
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Fig. 1. Cases of hepatitis A in Brazil, from 2010 to 2017 (total number and by gender). Search: National Surveillance System, Ministry of Health. The arrow points out the start
of vaccination program.
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Fig. 2. Cases of hepatitis A by Brazilian macroregions, from 2014 to 2017. The arrow points out the start of vaccination program.
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4. Discussion

In recent decades, the high endemic status for HAV infection
in Brazil has changed to intermediate endemicity. The number
of cases has fallen as a result of improving of living conditions
and sanitation facilities in large urban centers, where most of
the population lives [7,12]. Furthermore, HAV vaccine has
already been available for purchase since the previous decade.
About 25% of Brazilian population has access to private health
insurance.
The incidence of HAV infection has remained steady at the
beginning of the decade until 2014. However, there was a progres-
sive and significant decrease in number of cases from 2015, soon
after the beginning of vaccination program.

The dramatic accumulated decrease of new cases especially
among children under 5 years old, just after 2014, reinforces the
idea that it was due to the vaccine effect. The sharp decline in
HAV infection rates in older children and teenagers may indicate
the phenomenon of herd immunity, as verified in other HAV
vaccination programs worldwide [3–5].
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Fig. 3. Cases of hepatitis A in Brazil by age groups, from 2010 to 2017. The arrow points out the start of vaccination program.
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Another outstanding aspect was that the decline occurred in all
regions of the country, including the less developed North and
Northeast macroregions, where the highest Brazilian incidence
rates have taken place so far.

The numbers are not better because there has been a significant
outbreak in young adult men in 2017, especially in the city of São
Paulo, the largest and most cosmopolitan in the country. A similar
phenomenon has recently been described in Europe and Americas
[13–15]. This outbreak reinforces the necessity to implement pre-
vention and vaccination strategies to reach and protect this vulner-
able population.

Anyway, when the cases in the female sex and in the age groups
below the age of 15 years are analyzed separately, the fall in inci-
dence of HAV cases continued in 2017, even in the presence of an
outbreak in young adult men.

As described in Argentina, the first country to implement vacci-
nation with a single dose schedule, there was also an important
decrease in hepatitis A numbers in Brazil. A recent study has
shown that in children vaccinated under the Brazilian immuniza-
tion program, more than 93% of the vaccinated children developed
anti-HAV antibodies [16]. It is still necessary to follow the cohorts
of vaccinated children to observe the persistence of anti-HAV anti-
bodies, but these data are encouraging and indicate a progressive
control of hepatitis A in children in the country.

The trend of decreasing HAV mortality in Brazil in the recent
years should be carefully considered, since the data for 2017 are
not yet definitive and can still be recalculated. On other hand, this
trend was already occurring before vaccination started, probably
because of recent improvements in sanitary conditions.

The adult men’s outbreak in São Paulo likely arises as a conse-
quence of the progressive fall in HAV circulation in the last decades
in Brazil, that generated cohorts of susceptible teenagers and
young adults. In this regard, it is a matter of concern that the num-
ber of serious and fatal cases has decreased less than would be
expected with the fall in the number of cases. This may be happen-
ing because the infection is affecting more adult individuals, age
group in which the disease shows higher morbidity and mortality
rates. Awareness of the risk of exposure in older cohorts, which
have not been vaccinated and remained susceptible, is a task of
the Brazilian health authorities to try to prevent the spread of out-
breaks such as that in São Paulo.

For younger cohorts, it will be important to assess whether the
protection conferred by single-dose strategy will last and if the
trend detected in the first years after the program beginning will
consolidate in the next years.
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