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> 7 MILLION de Km2 

 
60% IN THE BRAZILIAN 
TERRITORY 
 
20 MILLION INHABITANTS 
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VIRAL HEPATITIS A AND B OCURRENCE IN AMAZONAS STATE 
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2007 – 2012  
4,090 ACUTE HEP 

3,290 CHRONIC HEP 
 

INC HEP B 20/100,000  
   100/100,000  WESTERN 

20X USA/EU 
 

MANAUS 45% 
CHRONIC 

WESTERN 73%-96% 
FMT-HVD 78% 

CHRONIC 
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 Urban area survey – 2000 
 Rural area survey – 2005-2006 
 Indigenous population survey – 2010-2011 
 Surveillance of icteric syndromes - 2012 
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Population based cross-sectional study 

ELISA Method 
 

Urban area survey – 2000 

Hepatitis B, C and D infection in Brazilian Amazonia 
Molecular epidemiology of Hepatitis B, C and D infection in Brazilian Amazonia 



 
 
 
 
Place of birth    Amostra          AgHBs                  anti-HBc total  
                      N        %a     N    %b     IC95%        N       %b       IC95% 
 
Lábrea        269    44,5      5    1,9    0,3-3,5       75    27,9    22,5-33,2 
 
Rural           327   54,0    14     4,3    2,1-6,4    222    67,9    62,8-72,9 
 
Outras             9     1,5      1   11,1    0,0-31,6      5    55,6   23,1-88,1 
 
Total            605     100    20    3,3   1,9-4,7     302    49,9   45,9-53,8  

Prevalence HBV markers – local of birth 

Braga, et al. REPSUS, 2003 
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Rural area survey – 2005-2006 
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Idade  Amostra       AgHBs reativo                    Anti-HBc total    reativob  
           N       %        N     %c   IC95%                    N        %c       IC95% 
 
< 1      18        3,0    0       0     ---                          0         0           --- 
  
1-5       94     15,5    0       0     ---                            6         6,4       1,5-11,3  
 
5-15     182   30,1    5     2,7   0,4-5,0                    49       26,9     20,5-27,3 
 
15-30   158   26,1    9     5,7   2,1-9,3                   123      77,8     71,3-84,3 
  
30-50    98    16,2    6     6,1   1,4-10,8                  80       81,6     74-89,2 
 
50+       55      9,1    0      0        ---                         44       80        69,4-90,5 
 
Total    605   100    20    3,3   1,9-4,7                   302     49,9      45,9-53,8 
 
 
Idade média   HBsAg reativos – 26 anos 
                       HBeAg reativos – 16 anos  

Prevalência de marcadores sorológicos do VHB por grupo de idade 
 

Braga, et al. REPSUS, 2003 

 
1.510 individuals  298 families      55 communities  
 
• Anti-HBs            70,4% (IC95%  68,1 a 72,7) 
 
• Anti-HBc total   52,1% (IC95%  49,5 a 54,7) 
 
• HBsAg                 6,2% (IC95%  5,1 a 7,6) 
 

• HBeAg               20,9% (IC95% 13,1 a 30,7) 
 
Mean age HBsAg + 22 years  
Mean age HBeAg + 15 years 
 
Anti-HD total   HBV+   13,3%   (IC95% 11,0 a 15,9) 
                        HBsAg+ 41,5%  (IC95% 30,5 a 51,5) 
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Braga, et al., 2012 

HBV and HDV distibution – vilages visited 
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Three communities survey 
 
• All individuals surveyed 
• Serology 
• Viral load 
• Philogeny 
• Molecular epidemiology 
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Castilho et al., 2012 
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Dias et al., 2012 Castilho et al., 2012 
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Tese 



1. HOW? 
Vertical ? 
YES, but not the main mechanism! 
Horizontal in early ages? 
YES, the most important 
but how? It doesn’t matter! 

Increased risk for chronic liver diseases maintained! 
Others factors could by involved!  
Genetics 
Environment 

2. WHY? 

Very unlike  HBeAg + in the family 

Poor impact of the vaccination program 
Important residual pockets of HBsAg carriers 
Endemicity pattern maintained – high prevalent area 
Program should emphasizes on screening high risk groups 
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genes S 
vaccine scape 

mutant  
10/113 (8,8%) 

Multiple alignment of “a” determinant region 
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 ATALAIA AM37
 ATALAIA AM33JD

 KC590319 Gen 3 RJ-BR
 L22064 Gen 3 Peru

 AF251367 Gen 3 VNZ
 EF150927 Gen 3 Brazil

 HF679406 Gen 3 Amazonia BR
 ATALAIA AM PJCM

 ATALAIA AM42
 ATALAIA AM34

 EF150929 Gen 3 Brazil
 HF679404 Gen 3 Franca
 HF679405 Gen 3 Amazonia BR

 EF150933 Gen 3 Brazil
 ATALAIA AM146

 ATALAIA AM139
 AB037948 Gen 3 VNZ
 AB037949 Gen 3 VNZ

 L22061 gen 3 Col
 ATALAIA AM20CV

 ATALAIA AM149
 ATALAIA AM1SBM

 TABAT AM BR/33
 ATALAIA AM19PBM

 ATALAIA AM4FPM
 ATALAIA AM58
 ATALAIA AM1ADS

 ATALAIA AM114M
 ATALAIA AM200
 TABAT AM18IAC
 ATALAIA AM1EPC

 ATALAIA AM88
 ATALAIA AM11
 ATALAIA AM34WB
 ATALAIA AM11JTM
 TABAT AM18
 ATALAIA AM27SM

 ATALAIA AM02
 ATALAIA AM68

 ATALAIA AM84SD
 AJ583868 VHD Gen 7

 AJ583888 VHD Gen 7
 AM183333 Gen 7 Cameroon

 U81988 Gen IC Somalia
 U81989 Gen 1C Ethiopia

 AB118849 Gen 1 Japan
 X85253 Italy

 AY261457 Gen 2a Taiwan
 X60193 Gen 2 Japao

 AJ309880 Gen 2 Russia
 AM183327 VHD Gen 8

 AX741169 VHD Gen 8
 AM183330 VHD Gen 8

 AM183329 Nigeria
 AJ583887 VHD Gen 6
 AJ583871 VHD Gen 6

 AJ583884 VHD Gen 6
 AM183331 Guine
 AJ583877 Gen 5 Gambia

 AX741154 Gen 5 Ivory Coast
 AJ583886 gen 5 Camaroes
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Carboxy-terminal region L-HDAg 
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HDV PHYLOGENY  
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2- CARE 3- NATIVES 

CHALLENGES  

1- PREVENTION 



HCV Infection in Brazilian Amazonia 
 
PubMed results  
Hepatitis C Brazil – 909 
       epidemiology - 389 
             molecular – 39 
                 Amazon – 22 
Hepatitis C Brazil genotypes Amazon - 9 
                                                2004-2014 
 
North region - HCV Prevalence twice the national average 
 
 Labrea and Atalaia 3.5% anti-HCV + 
 Few RNA+ 
 
 Gen 1 3 and 2 
 
State of Amazonas 150 - 200 new cases every year 
FMT-HVD 80%  
FMT-HVD first to start triple therapy  

Hepatitis B, C and D infection in Brazilian Amazonia 
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THANK YOU 
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