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TREND OF VIRAL HEPATITIS CASES NOTIFIED IN THE STATE 
OF MATO GROSSO – BRAZIL

ABSTRACT
Objective: to analyze the time trends of viral hepatitis cases notified from 2010 to 2019 
in Mato Grosso - BR. Method: an epidemiological study of the ecological type, with data 
collection in the Notifiable Diseases Information System. For the analysis of the time 
trend, a logarithmic transformation of the coefficients and the Prais-Winsten procedure 
for generalized linear regression analysis were performed. Results: 9,043 viral hepatitis 
cases were recorded: Hepatitis A (13.62%), Hepatitis B (67.19%), Hepatitis C (18.07%) and 
Hepatitis D (0.49%), with no Hepatitis E records. The prevalence of cases notified was 
higher in 2014 (12.36%) and lower in 2018 (8.16%). Hepatitis C (95% CI: 2.5; 3.4) was the 
only one with an increasing trend, while Hepatitis A (95% CI: -4.8; -4.6), Hepatitis B (95% CI: 
-0.9; -1.2) and Hepatitis D (95% CI:-0.2; -3.9) presented a decreasing trend. Conclusion: in 
view of their trends and incidence, it is concluded that it is indispensable to continue and 
improve coping actions to eradicate these diseases in the state.

DESCRIPTORS: Human viral hepatitis; Epidemiology; Public health; Hepatitis B; Hepatitis C.

HIGHLIGHTS
1. Mato Grosso presented an increasing trend for Hepatitis C.
2. Hepatitis B had the highest notification and prevalence rates in the period.
3. The decreasing hepatitis trend is an evaluative parameter.
4. Measures to combat viral hepatitis should be intensified.
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INTRODUCTION 

The types of viral hepatitis are diseases caused by different etiological agents, which 
affect proper functioning of the liver; they are classified as health problems of compulsory 
notification, having global reach and relevance. Such problems are characterized into types 
A, B, C, D and E according to their peculiarities. The presentations of each type vary from 
asymptomatic manifestations to severe acute liver failure, acute and/or chronic clinical 
forms1.

Viral hepatitis prevention and control is through the vaccine against the Hepatitis A and 
B viruses, highly efficient and guaranteed in children’s immunization schedule. In addition 
to vaccination, proper hand hygiene is recommended after performing physiological needs 
and before handling food, washing food before consumption, drinking filtered or boiled 
water, and avoiding fecal-oral transmission2-3.

As for transmissions through body fluids, it is advisable to safely screen blood for 
transfusions and proper hygiene before and after sexual practices, ensuring safe relationships 
with the use of barriers (condoms) that reduce contact with contaminated fluids, safe and 
proper use and disposal of sharps and waste, as well as proper sterilization of tools in 
health services, offices, manicurist and tattoo parlors; in addition to wide awareness of the 
population and professionals about transmission and prevention of these infections2-3.

According to the World Health Organization (WHO), viral hepatitis is an international 
public health challenge, comparable to other communicable diseases such as the Human 
Immunodeficiency Virus, tuberculosis and malaria3. It is estimated that, in the world in 2019, 
there were approximately 296 million people living with chronic infection by the Hepatitis 
B Virus (HBV) and 58 million by the Hepatitis C Virus (HCV), in addition to triggering nearly 
1.5 million new infections by these two etiological types, reaching three million new cases 
in 20194.

In Brazil, the prevalence and distribution of the different types of viral hepatitis show 
considerable disparity between the regions of the country1. According to the 2020 Viral 
Hepatitis Epidemiological Bulletin, in Brazil and from 1999 to 2019, 673,389 viral hepatitis 
confirmed cases were recorded in the Notifiable Diseases Information System (Sistema de 
Informação de Agravos de Notificação, SINAN), of which 168,036 (25%) were infections by 
Hepatitis A, 247,890 (36.8%) by Hepatitis B, 253,307 (37.6%) by Hepatitis C and 4,156 (0.6%) 
by Hepatitis D. Among the Brazilian regions, the Northeast region concentrates the highest 
proportion of infections by the A type virus (30.1%), in the Southeast region, infections by 
the B (34.5%) and C (59.3%) types, and 74.4% of the total Hepatitis D cases predominate 
in the North region5.

In the Midwest and between 1999 and 2019, 18,693 Hepatitis A, 22,330 Hepatitis 
B, 8,883 Hepatitis C and 140 Hepatitis D cases were recorded in the SINAN, with no data 
related to Hepatitis E. In the state of Mato Grosso and in the same period, Hepatitis A 
infected 3,878 people, Hepatitis B affected 8,751 individuals, Hepatitis C 1,875 and 60 
people had Hepatitis D5.

In some Brazilian states and municipalities, the trend in the incidence of viral hepatitis 
was addressed, pointing out the relevance of such data in devising measures to face these 
problems. The scarcity of studies addressing the issue in the state of Mato Grosso is noted, 
turning this research into an indispensable document to analyze the viral hepatitis trend 
and the adoption of more effective control actions by the epidemiological surveillance 
services and Primary Care interprofessional health team in the municipalities.

Thus, the objective of this study is to analyze the time trends of viral hepatitis cases 
notified from 2010 to 2019 in Mato Grosso - BR.
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An epidemiological study of the ecological type with a quantitative and descriptive 
approach. The study covers the data collected in the state of Mato Grosso (MT), from 
January 2010 to December 2019.

The study universe consists of all viral hepatitis cases in the state of Mato Grosso (MT) 
and its municipalities, whose notifications comprised the Notifiable Diseases Notification 
System (SINAN), from 2010 to 2019. These data are from a secondary source and are 
available at the Informatics Department of the Unified Health System (DATASUS), with 
public and free access. Selection of this historical series is justified by the fact that it is 
necessary for robust statistics, with a delimited ten-year period.

The instrument used in data collection was a form prepared from data from the 
Hepatitis notification and investigation form on the SINAN, standardized by the Ministry of 
Health and which has sociodemographic and clinical information that must be filled-in by 
health professionals from the health units that diagnose and confirm viral hepatitis cases.

All the viral hepatitis cases recorded in the state of Mato Grosso (MT) during the 
study period were included. As this is a disease of compulsory notification, cases that were 
not filled in correctly, unknown and/or blank were excluded.

Initially, the data from the SINAN database, with storage in Excel, were exported to 
the Tabwin software. Subsequently, the database was debugged and the variables were 
categorized. Descriptive analysis was performed using the R software6, with variables being 
selected according to records of annual cases under study.

Regarding the characterization of the time trends, a logarithmic transformation of 
the coefficients was carried out, as it favors a reduction in heterogeneity of the variance 
of the linear regression analysis residuals, that is, of the values of the difference between 
the mean line points and the time series points. To estimate the regression coefficients 
with first-order time autocorrelation correction, the Prais-Winsten procedure was used for 
generalized linear regression analysis.

It was possible to calculate the Annual Percent Change (APC) and confidence 
interval (95% CI) using the following formulas: APC = -1 + 10^b and 95% CI of this rate = -1 
+ 10^(b ± t * SE), where “t” is the tabulated value of Student’s t distribution. When the rate 
was positive, the time series was considered increasing; when negative, it was considered 
decreasing; and, if there was no significant difference between its value and zero, it would 
be considered stationary.

This research presents minimal risks because it is a study with diverse information 
from records of databases available in the public domain. This research is part of the 
project called “Viral Hepatitis: An epidemiological study in the state of Mato Grosso”, 
and was approved by the Research Ethics Committee of the Federal University of Mato 
Grosso, Rondonópolis University Campus, with opinion No. 3,613,618, in agreement with 
Resolution No. 466/20127.

METHOD

RESULTS

Based on the data collected from the SINAN, the state of Mato Grosso recorded 
9,043 viral hepatitis confirmed cases from 2010 to 2019. These cases were divided into 
1,232 Hepatitis A (13.62%), 6,076 Hepatitis B (67.19%), 1,691 Hepatitis C (18.7%) and 44 
Hepatitis D (0.49%) cases, without, however, presenting recorded notifications for Hepatitis 
E. Of the total number of viral hepatitis cases, there was prevalence in 2014 (12.36%) and 
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fewer notifications in 2018 (8.16%) (Table 1).

Table 1 - Viral hepatitis confirmed cases in Mato Grosso between 2010 and 2019, by 
etiological classification. Mato Grosso, Brazil, 2021

Hepatitis A Hepatitis B Hepatitis C Hepatitis D Total
Years N % N % N % N % N
2010 142 11.52 586 9.65 62 3.67 6 13.64 796
2011 231 18.75 694 11.42 129 7.63 7 15.91 1,061
2012 92 7.47 678 11.16 131 7.75 6 13.64 907
2013 153 12.42 683 11.24 117 6.92 9 20.45 962
2014 333 27.03 671 11.04 113 6.68 1 2.27 1,118
2015 164 13.31 631 10.39 245 14.49 1 2.27 1,041
2016 43 3.49 571 9.4 218 12.89 4 9.09 836
2017 24 1.95 555 9.13 242 14.31 4 9.09 825
2018 34 2.76 497 8.18 204 12.06 3 6.82 738
2019 16 1.3 510 8.39 230 13.6 3 6.82 759
Total 1,232 100 6076 100 1691 100 44 100 9,043

Source: Notifiable Diseases Information System (SINAN) (2021)

Among the five types of Hepatitis, the Type B etiological classification was the most 
notified in the state of Mato Grosso (n=6,076; 67.19%), with the highest incidence rate in 
2011 (22.6 cases/inhabitants) and the lowest rate in 2018 (8.18 cases/inhabitants). Hepatitis 
D had the lowest detection rate over the years (n=44; 0.49%), with the highest incidence rate 
in 2013 (0.3 cases/inhabitants) and the lowest rate, equally, in 2014 and 2015 (0.03 cases/
inhabitants) (Table 2).

Table 2 - Incidence rate of viral hepatitis in Mato Grosso between 2010 and 2019, by 
etiological classification. Mato Grosso, Brazil, 2021

Etiological 
classification Hepatitis A Hepatitis B Hepatitis C Hepatitis D

Years Incidence rate Incidence rate Incidence rate Incidence rate

2010 4.7 19.3 2 0.2
2011 7.5 22.6 4.2 0.23
2012 3 21.8 4.2 0.2
2013 4.8 21.5 3.7 0.3
2014 10.3 20.8 3.5 0.03
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2015 5 19.3 7.5 0.03
2016 1.3 17.3 6.6 0.13
2017 0.7 16.6 7.2 0.13
2018 1 14.4 5.9 0.1
2019 0.5 14.8 6.7 0.1

Source: Notifiable Diseases Information System (SINAN) (2021).

Table 3 presents the data referring to the viral hepatitis A, B, C and D trends between 
2010 and 2019 in Mato Grosso. It was possible to observe that only Hepatitis C presents an 
increasing trend over the years.

Table 3 - Trend and Annual Percent Change (APC) in the viral hepatitis detection rate 
between 2010 and 2019 in Mato Grosso. Mato Grosso, Brazil, 2021

Variable Mean detection rate APC (%) 95% CI Trend
Hepatitis A 3.88 -4.7 [-4.8; -4.6] Decreasing
Hepatitis B 18.84 -1.1 [-0.9; -1.2] Decreasing
Hepatitis C 5.15 2.9 [2.5; 3.4] Increasing
Hepatitis D 0.14 -2.8 [-0.2; -3.9] Decreasing

Source: The authors (2021).

DISCUSSION 

In this research and over 10 years of study, the state of Mato Grosso had a mean 
of 904.3 viral hepatitis confirmed notifications per year, with predominance of cases in 
2014 (12.36%) and Hepatitis B (67.19%). A fact that is similar to what happened in Brazil 
between 2014 to 2018, in which all viral hepatitis cases totaled 216,397 notifications, with 
the highest percentage in 2014 (22%) and the lowest in 2018 (18%)8.

One study, in the state of Minas Gerais, covered all hepatitis cases (23,821) notified 
from 2005 to 2014, showing a relevant reduction from 3,724 cases in the first year evaluated 
to 1,666 in the last year9. This decrease in the number of notifications over the years was 
observed in this study.

In the state of Ceará, the viral hepatitis cases from 2010 to 2015 (n=3,228) varied greatly 
over the years, with the lowest prevalence in 2011 (n=380) and the highest in 2013 (n=749), 
with a reduction from then on (2015; n=473)10. When compared to other states analyzed in 
a study, such as Minas Gerais, the state of Mato Grosso has a low notification rate; unlike 
Ceará.

This is a low notification rate, which can be explained by the possible underreporting 
of undiagnosed cases in the state or by the effectiveness of health service actions with 
regard to the prevention of viral hepatitis, requiring a critical perspective on the part 
of health managers and professionals towards the data and the actions taken, so that 
undiagnosed asymptomatic cases are not neglected, with consequent persistence of the 
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transmission chain.

In the state of Tocantins, the study by Gomes et al. (2020) showed a significant reduction 
in the incidence rate of Hepatitis A in 2001, from 21.3 cases per 100,000 inhabitants to 0.6 
cases in 2018; subtly, in relation to Hepatitis B, there was also a reduction from 12.2 to 
7.3 cases, while Hepatitis C had an increase from 1.8 to 2.6 cases, when compared to the 
same period11. As in Tocantins, in the state of Mato Grosso, there was a periodic decrease 
in the incidence rate of viral hepatitis A, B and D (Table 2), with a significant increase in the 
incidence of Hepatitis C, from 2 to 6.7 cases, in 2010 and 2019, respectively.

Another study, covering the state of Minas Gerais, obtained a total of 14,308 viral 
hepatitis cases, comprised from 2010 to 2017, in which Hepatitis C accounted for the 
involvement of most of the population under study (7,105 cases in the period; 50% of the 
total), followed by Hepatitis B (5,621; 39%) and, finally, Hepatitis A (1,582; 11%)12.

In the period from 2001 to 2013, the B and C etiological classifications in Bahia were 
reported as follows: 51.3% Hepatitis C and 26.7% Hepatitis B. An increase was observed 
for both types of hepatitis, with 19.08% and 25.14% respectively13. On the other hand, in 
this research there was prevalence of Hepatitis B (67.19%), followed by Hepatitis C (18.7%), 
However, viral Type C shows an increasing trend (APC: 2.9%) that distinguishes it from 
Hepatitis B, which is decreasing (APC: -1.1%).

In the state of Santa Catarina, two different trends for Hepatitis B over an eight-year 
period stood out; the first trend, between 2002 and 2006, presented a significant increase 
of 5.9% per year (95% CI: 3.6; 8.3) and the second, from 2006 to 2009, presented a decrease 
of 6.4% per year (95% CI: -9.7; -3.1)14. Such findings differ from the current study, given that 
Hepatitis B comprises only a 1.1% decreasing trend over the years (95% CI: -0.9; -1.2).

The finding of this progressive evolution (APC: 2.9%) referring to Hepatitis C in MT is 
also perceived in the state of Sergipe, with a general increasing trend of Hepatitis C cases 
in the period from 2007 to 2015 (APC: 15.08%)15.

Between 2001 and 2013 there was a difference between the trends in Hepatitis B 
and C in the state of Acre, both in the capital city and in the inland municipalities. There 
was a constant increase in Hepatitis B in the Rio Branco capital city and, consequently, in 
the trend in Acre as a whole. As for Hepatitis C, there was a constant increase in the inland 
cities, but no upward trend was found in the incidence of cases in the capital or in the state 
as a whole16.

In Mato Grosso, an inversion is seen with regard to the aforementioned trends, as 
Hepatitis B has a decreasing trend and Hepatitis C presents an increasing trend. Such data 
show the versatility regarding the paradigm of viral hepatitis incidence in the different 
Brazilian regions and show progress in achieving the WHO targets by 2030. The existence 
of vaccines against Hepatitis A and B, as well as of antiviral medications that prevent 
Hepatitis B transmission and promote cure in up to 95% of the Hepatitis C cases are the 
efficient means that should be reinforced for prevention and treatment in health services17.

Vaccination coverage against Hepatitis A in the state of MT from 2014 to 2018 varied 
from 58.67% (2014) to 99.49% (2015), making it possible to correlate the efforts achieved 
annually from 2015 to 2018 with a vaccination coverage target ≥ 70% of the expected 
population against Hepatitis A, which may have been a determining factor in reducing the 
incidence rate of Hepatitis A cases in the state from 201518.

Regarding vaccination coverage against Hepatitis B in the period from 2015 to 
2020 in Mato Grosso, it was heterogeneous across years, varying from 100% (2015) to 
73.8% (2020), with a considerable reduction over the period, not reaching from 2016 the 
immunization coverage target of 95% of children up to 30 days of life19. However, even 
with the reduction in vaccination coverage, the incidence rate of Hepatitis B cases in the 
state continued to fall over the years, information that can be explained by the change in 
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the information system of the National Immunization Program in 2014, which may have 
reduced the number of notifications of the doses applied due to the difficulty feeding this 
system18, considering that the vaccination recommended in the calendar of the population 
over 30 days of life is also effective in protecting against the disease.

The World Health Organization claims that nearly 80% of the people infected with 
the Hepatitis B or C virus in the world remain undiagnosed, or lack access to affordable 
treatments; therefore, it is highly important to increase the number of diagnostic actions 
for these infections and effectively monitor the treatment of these users in order to achieve 
the proposed targets, which is diagnosing 90% of those infected worldwide and for 80% of 
those diagnosed to be undergoing treatment by 203017.

In this way, it is important to consider the possibility of underreporting of cases, due 
to lack of proper filling-in of the viral hepatitis investigation and notification forms; as some 
data in the SINAN may be underestimated. A number of studies conducted in Teresina-PI 
and in the state of Pernambuco found low adherence to filling in the “Transmission means/
Source of infection” and other fields in the hepatitis notifications in the states evaluated, 
presenting a limitation to reliability of the data assessed, as they are unknown or left blank 
when filling-in the notification, making it difficult to accurately inform the epidemiological 
reality of the cases, assuming that there is underreporting20-21.

It is indispensable that the diagnosed cases are accurately evaluated for the 
notification is consistent and reliable for good quality health information and truthful to 
the reality of the municipalities and states, so that the coping, prevention and control 
measures are coherent and assertive to the epidemiological profile of infections in the 
region, enabling the diagnosis of asymptomatic chronic cases that may be a transmission 
source. The need to train health professionals regarding the importance of investigating 
cases and adequately filling-in the compulsory notification is therefore demonstrated.

As a limitation of the current study, no literature was found that addressed the theme 
in the Brazilian Midwest region, making it impossible to compare the states from the same 
region, only with states from other regions of the country, representing a suggestion to the 
researchers devoted to the theme.

This study analyzed the viral hepatitis reporting trend in the state of Mato Grosso 
over a period of 10 years, which presented results that corroborate the findings of studies 
carried out in other Brazilian states with the same theme. The nonexistence of studies 
that show the trend of these diseases in Mato Grosso and the knowledge about the 
importance of epidemiological data in the definition or revision of strategies make this 
paper unprecedented in this region.

The data referring to the decreasing trend of viral types A, B and D positively indicate 
the Department of Chronic Diseases and Sexually Transmitted Infections priorities for the 
2019-2020 biennium, which focuses on more incisive combat measures in the face of viral 
hepatitis. The Hepatitis C growing trend in different states reinforces the importance of 
these actions at all the care line stages, aiming to achieve the goal of eradicating this 
important public health problem by 2030.

Although the prevalence of viral hepatitis, in general, has presented a significant 
reduction, it is essential to have continuity of actions to face these diseases, starting with 
the qualified performance of professionals who carry out epidemiological surveillance at 
the municipal and state levels, with the elaboration of targeted strategies, expansion of 
diagnosis and treatment, and monitoring of the users, in order for them not to abandon 
the therapy.

CONCLUSION
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