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Abstract: Hepatitis B is a chronic infection 
with high prevalence and morbidity and 
mortality worldwide, with cases progressing 
to cirrhosis and hepatocellular carcinoma. 
However, it is immunopreventable, achieving 
good vaccination coverage rates when the 
vaccination plan is correctly used. Thus, studies 
are needed that correlate the vaccination 
status and the incidence of hepatitis B cases. 
The study analyzed the vaccination status in 
comparison with the number of notified cases 
of hepatitis B in the state of Pará, in the period 
between 2010 and 2020, from of data obtained 
from the DATASUS platform. In general, 
during the analysis period, the state of Pará 
was below the vaccination coverage rate set 
as a goal by the Ministry of Health of 95%, 
ranging from 100.64% to 55.54%, especially 
in 2020 (only 55, 54%), with an impact on the 
period with an increase in cases of hepatitis 
B, especially among women. The biggest 
drops in coverage rates were among children 
(81.63%-55.25%) and the smallest among 
those aged 15-19 years. It was also observed 
that Pará was below the disease detection rates 
(5.2 – 1.9) when compared to the rates in the 
North Region (18.8 – 5.5) and by the national 
parameter (8.4 – 2.9). There are several gaps 
in the data obtained, such as stratification by 
age group and underreporting of cases, a fact 
more observed in the years coinciding with the 
COVID-19 pandemic, creating an obstacle for 
a more accurate analysis. During the analysis 
period, vaccination coverage was deficient at 
all ages, which possibly favored the increase 
in the case detection rate. In addition, a higher 
incidence of the disease in the female public 
was evidenced. There is a need to update the 
data on the platform, as well as greater rigor 
in the notification and control of vaccine 
and disease data, in order to guarantee more 
appropriate health interventions, such as 
advertising campaigns.
Keywords: Hepatitis B, Vaccine Coverage, 

Epidemiology.

INTRODUCTION
Hepatitis B virus (HBV) damages the liver 

through acute and chronic infection, with most 
of the morbidity and mortality arising from 
the long-term consequences of the infection, 
mainly due to cirrhosis and hepatocellular 
carcinoma (SHEENA et al, 2022). Hepatitis 
B remains one of the major public health 
problems, with the global seroprevalence 
estimated at 3.9% in 2016, and in 2019, 
approximately 296 million people were living 
with chronic infection, with 1.5 million new 
infections annually (MARJENBERG, 2022).

HBV is an incomplete double-stranded 
DNA virus, member of the Hepadnaviridae 
family, transmitted through exposure to 
infected blood, semen, and other body fluids 
(horizontal transmission), and may occur at 
the time of delivery (vertical transmission). 
In addition, it has a silent evolution, with an 
incubation period between 60 and 90 days 
and a variable clinical picture, including 
asymptomatic patients or patients with 
nonspecific symptoms, common to other liver 
diseases, supporting the diagnosis to be made 
years after the first contact with the virus 
(OLIVEIRA et al, 2020).

There are advances in terms of therapy, an 
important fact because, in theory, therapeutic 
inhibition of any stage of the HBV cycle 
would interrupt viral replication and cure 
infected individuals, but the virus recovers 
even after interruption of long-term antiviral 
therapy, with activated replication mainly 
in conditions of immunosuppression until 
decades after the resolution of the condition 
(BLOCK et al, 2021). In addition, chronically 
infected carriers have difficulty mounting a 
sustained immune response to eliminate the 
virus (REVILL et al, 2019). Therefore, in most 
cases, treatment must continue for life, and 
even when there is successful viral suppression, 
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patients may develop liver cancer, especially 
in the presence of cirrhosis.

Among the preventive measures, in 
addition to the use of condoms, correct 
handling and disposal of sharp objects, the 
vaccine against hepatitis B stands out, present 
in the National Immunization Program (PNI) 
of the Ministry of Health since 1998 (BRASIL, 
2021).

Immunization against hepatitis B is safe 
and has been accepted worldwide as a routine 
practice, and with regard to HBV it has been 
found that both monovalent and combination 
vaccines provide equivalent seroprotection 
rates (DAS et al, 2019), and have proven to 
be effective when administered to infants, 
children, adolescents and adults by many 
clinical trials (YUAN, 2019). The vaccine 
currently used against hepatitis B is available in 
three-dose regimens, which induce protective 
antibody titers (anti-HBs greater than or 
equal to 10 mIU/mL) in more than 90% of 
healthy adults and young people (CASTRO 
et al. 2018). However, the HBV virus is 
still responsible for an estimated 800,000 
deaths worldwide, despite the vaccination 
campaigns implemented in most countries 
(BRACANCCIO et al, 2023).

Studies show that in regions where 
universal vaccination against hepatitis B has 
been adopted, the incidence of the disease 
has significantly reduced (ZHAO et al, 2020). 
In addition, the currently available vaccine 
is safe and highly effective in prophylaxis of 
HBV infection, but the implementation of this 
universal vaccination and timely dose at birth 
is still suboptimal (ZHAO et al, 2020).

Regarding the national prevalence, the data 
do not behave homogeneously, since there 
is a concentration of cases in the Amazon 
region and in some places in the South region. 
Between 1999 and 2018, 233,027 confirmed 
cases of hepatitis B were reported in Brazil, 
a period with little variation in the detection 

rate, reaching 6.7 cases per 100,000 inhabitants 
in the country in 2018. Detection rates for the 
South regions and North have been shown 
to be higher than the national rate (BRASIL, 
2021).

Despite the enormous human and 
economic cost of chronic hepatitis B, HBV 
research remains largely underfunded, to the 
point that it has recently been compared to a 
neglected tropical disease. Therefore, one can 
see the relevance of this condition compared 
to other chronic viral diseases, considering 
the heterogeneity of the national prevalence, 
with the possibility of worse prognoses if 
not correctly treated, diagnosed, and mainly 
prevented with vaccination. Therefore, studies 
are needed to correlate vaccination coverage 
and prevalence of hepatitis B cases

METHODOLOGY
Within ethical precepts, a retrospective and 

cross-sectional study was carried out, based on 
the collection and analysis of data available by 
the Department of Informatics of the Unified 
Health System (DATASUS), a public domain 
database, through the Program Information 
System Nacional de Immunização (SI-PNI) 
and the Department of Diseases, Chronic 
Conditions and Sexually Transmitted 
Infections (DCCI) of the Ministry of Health 
(MS), including the number of confirmed 
cases notified of hepatitis B, of both genders 
and all age groups age groups, data regarding 
vaccination coverage for Hepatitis B and 
clinical epidemiological information on the 
vaccinated population from 2010 to 2020 in 
the State of Pará.

The data were submitted to descriptive 
statistical analysis using the BioStat 5.3 
program, with a confidence level of p < 0.05, 
with the elaboration of graphs and tables in 
the Microsoft Office Excel 2016 and Microsoft 
Office Word 2016 programs.
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RESULTS

FIGURE 1 – Hepatitis B vaccination coverage (in %) in the state of Pará between 2010 and 2020

SOURCE: DATASUS - National Immunization Program Information System (SI-PNI/CGPNI/DEIDT/SVS/MS)

FIGURE 2 – Hepatitis B vaccination coverage (in %) in children aged up to 30 days, in the state of Pará, between 
2015 and 2020. 

SOURCE: DATASUS - National Immunization Program Information System (SI-PNI/CGPNI/DEIDT/SVS/MS)

Notes: (1) The DataSUS platform does not have data computed between the period 2010-2014

FIGURE 3 – Applied doses of Hepatitis B in children under 1 year old, in the state of Pará, between 2010 and 2017

SOURCE: DATASUS - National Immunization Program Information System (SI-PNI/CGPNI/DEIDT/SVS/MS)

Notes: (1) The DataSUS platform does not have data computed between 2018-2020.
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FIGURE 4 – Total applied doses of Hepatitis B, by age group, in the state of Pará between the years 2010 and 2020.

SOURCE: DATASUS - National Immunization Program Information System (SI-PNI/CGPNI/DEIDT/SVS/MS)

Hepatitis B 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020

Men 117 82 103 132 120 143 130 168 178 246 78

Rate (male gender) 3,1 2,1 2,6 3,3 2,9 3,4 3,1 4 4,2 5,7 1,8

Women 118 117 153 148 152 148 151 167 185 202 91

Taxa (female gender) 3,1 3,1 3,9 3,7 3,8 3,6 3,6 4 4,4 4,7 2,1

TABLE 1 - Hepatitis B cases and incidence rate (per 100,000 inhabitants) by sex and year of notification, in the 
state of Pará, between 2010 and 2020.

SOURCE: DATASUS - MS/SVS/DCCI - Department of Chronic Diseases and Sexually Transmitted Infections.

Notes: (1) Data up to 12/31/2020; (2) Preliminary data for the last 5 years.

Hepatitis B  2010  2011  2012  2013  2014  2015  2016  2017  2018 2019  2020

Pará 3.1 2.6 3.3 3.5 3.3 3.5 3.4 4.0 4.3 5.2 1.9

North 12.4 14.2 13.4 18.8 16.4 11.9 11.5 11.8 12.3 13.2 5.5

Brazil 7.2 8.4 8.0 8.2 7.9 7.1 6.8 6.5 6.7 6.3 2.9

 TABLE 2 - Hepatitis B detection rates (per 100,000 inhab.) by location and year of diagnosis, 2008-2020.

SOURCE: DATASUS - MS/SVS/DCCI - Department of Chronic Diseases and Sexually Transmitted Infections.

Notes: (1) Data up to 12/31/2020; (2) Preliminary data for the last 5 years.
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DISCUSSION
The present study analyzed hepatitis B 

vaccination coverage in the state of Pará 
between 2010 and 2020, and showed a 
downward trend in the last decade, with the 
highest coverage observed in 2010 (100.64%) 
and the lowest in 2020 (55.54%). As of 
2012 (93.35%), Pará was below the target 
recommended by the Ministry of Health 
of 95% coverage for the hepatitis vaccine 
(BRASIL, 2021). In addition, low vaccination 
coverage compromises the World Health 
Organization’s goal of eliminating the threat 
to public health generated by viral hepatitis by 
2030 (W.H.O., 2021).

There are questions about such a scenario 
for a vaccine-preventable disease made 
available in the public health network. One 
study highlighted that the main reason 
reported by unvaccinated participants was lack 
of guidance, in addition, other factors related 
to low adherence are lack of knowledge about 
the pathology and low education (SANTANA 
et al, 2019). Therefore, it is possible to conclude 
that the lack of information leads to a cascade 
effect, culminating in a lower protection 
against hepatitis B infection (LOPES et al, 
2020), thus demonstrating the importance of 
adopting specific communication strategies.

Vaccination coverage in children aged 
up to 30 days ranged from 81.63% in 2015 
to 55.28% in 2016. Although the hepatitis B 
vaccine is available to the entire population 
from birth, a study carried out in São Paulo 
shows that it is observed vaccine delay in up 
to one fifth of the population. Vaccination of 
adolescents, therefore, represents a second 
chance for those who did not start or complete 
the vaccination schedule during childhood 
(VIEGAS et al, 2019). Based on these data, it 
is noteworthy that, in Pará, the total number 
of doses applied per age group is precisely 
higher between 15 and 19 years old. 

Regarding the total number of doses applied 

to children under one year of age, data analysis 
showed a sharp drop between 2012 (365,370) 
and 2013 (90,104), in 2017 only 191 doses 
were computed. Worrying data, considering 
that HBV infection during early childhood 
has a > 90% risk of leading to chronic hepatitis 
and is responsible for the highest number of 
chronic carriers, despite the availability of 
an effective prophylactic vaccine (HU et al, 
2019). It is important to highlight the great 
possibility of underreporting, as evidenced 
by noting the absence of data on the DataSUS 
platform between 2018 and 2020.

In this sense, it is evident that the decline 
in vaccination coverage in the period from 
2010 to 2020 had an impact on the increase 
in the incidence rate as observed. Thus, 
non-vaccination leads to the accumulation 
of individuals susceptible to infection by 
the disease, which in turn poses a risk to 
individual and collective protection.

A significant decrease was noticeable, 
modifying the behavior of case records in 
the period studied until 2019, which allows 
inferring that this drop may have been affected 
by underreporting of this condition by health 
services (BRITO et al, 2022), with emphasis 
on the year 2020. In addition, it is observed 
that in most years within the period from 
2010 to 2020, the female incidence coefficient 
was mostly higher. This result may be justified 
by the lower demand for health services by 
the male population and, therefore, fewer 
opportunities for detecting the disease 
(BALBINO et al, 2020).

There is previous evidence to show that 
routine immunization programs are highly 
vulnerable to interruptions resulting from 
epidemics, political upheavals or economic 
crises (PLEY et al, 2020), so it is also extremely 
relevant to highlight the impact of the 
pandemic on vaccine coverage. Preliminary 
data from the Institute for Health Metrics and 
Evaluation indicate that global immunization 



7
International Journal of Health Science ISSN 2764-0159 DOI 10.22533/at.ed.1593302320046

coverage levels in 2020 have fallen to levels 
last seen in the 1990s, threatening 25 years of 
progress in the first 6 months of the pandemic 
(GATES, B; GATES, M, 2020).

Reducing immunization coverage could 
have particularly strong effects on the 
incidence of HBV in childhood and early 
childhood, contributing to the increased 
burden of chronic infection and providing 
a source of progressive transmission 
that threatens progress towards the 2030 
elimination targets (PLEY, 2020). It is also 
worth noting that acceptance of vaccination is 
closely linked to fear of the disease and trust 
in government agencies, unstable factors due 
to COVID-19 (MESCH, 2019).

It is undeniable that vaccination is a 
powerful instrument in combating the various 
infectious and contagious diseases, since it will 
reduce the number of susceptible individuals 
and, therefore, will affect the entire chain of 
transmission of a disease. In this sense, there 
is a need to invest not only in offering the HIB 
vaccine, but also in disseminating information 
to the population about the benefits and 
the number of doses required for complete 
immunization.

Likewise, it is imperative that 
communication be more assertive, expanded 
and capillarized, initially using the Family 
Health Strategy, for the active search of 
mothers of children with an incomplete 
vaccination schedule, as well as acting to 
clarify false information propagated about 
side effects that may end up disturbing the 
vaccination process in children. Finally, it 
is extremely important that the notification 
system be valued within the health services 
environment, so that reliable data can be 
obtained about the scenario of Hepatitis B 
cases and, therefore, investments are made in 
improvements in the process of vaccination.

CONCLUSION
There was a decrease in vaccination 

coverage for hepatitis B in the State of Pará, 
subsequently in the analyzed period, with 
more emphasis in the last decade. Likewise, 
it was observed that between 2019 and 2020 
there was a sharp drop in the detection rate of 
hepatitis B cases, which was not accompanied 
by an increase in vaccination coverage in the 
same interval. A greater number of women 
affected by the disease was also noticeable. 
The lack of commitment to case notification 
and adequate data completion compromises 
more reliable studies of the regional and 
national reality.

It is concluded that there has been an 
increase in Hepatitis B detection rates in the 
population of the State of Pará, accompanied 
by a decline in vaccination coverage in the last 
decade. In this sense, with the vaccine as the 
main instrument for preventing the disease, 
it is observed that the decrease in vaccination 
coverage directly impacts on the increase in 
cases of hepatitis B in the population.
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