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EPIDEMIOLOGICAL HETEROGENEITY OF INFECTIONS 
WITH HEPATITIS B AND D VIRUSES IN BRAZIL 
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TAXONOMIC AND BIOLOGICAL CHARACTERISTICS OF 
HEPATITIS B (HBV) AND D VIRUSES (HDV) 

HBV 
ds DNA reverse transcribing 
viruses 

HDV 
RNA defective virus  

Family:  Hepadnaviridae - prototype ? 
Genus: Orthohepadnavirus (hepadnaviruses 

of mammals)  
Floating Delta Virus 

Envelope: Yes Yes 
Virion 
morphology: 

Spherical 42-45mm (Dane particle)  Roughly spherical and 
somewhat heterogeneous in size 
36 +/- 4mm 

Genome: Incomplete ds circular 3 to 4 kd  Unbranched rod like 1.7 kd 
Host:  Human and appes (the only natural 

reservoir)  
humans the only natural 
reservoir  
Co- infection - HBV and HDV 
starts of the same time 
Super- infection - HDV starts in 
chronic HBV carriers 
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VHB and VHD 
Transmission Routes and mechanism 

Route or Modes Mechanisms  

Parenteral (Horizontal) 
Percutaneous 
Permucosa 
 

Hemotheraupeutics  
Exposition to flood or blood 
products 
Occupation 
 
Lifestyle    Tattoo, piercieng 
                   IV Drugs users 
 
Sexual       Homosexuality 
                   Promuscuous 
 
Child to child 
 

Mother to child (vertical) Transplacental  (rare) 
Perinatal (at birth)   most 
common 
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Geographic Patterns of Hepatites B Prevalence  
Endemicity 
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GEOGRAPHICAL DISTRIBUTION OF HEPATITIS B AND D 

Prevalência HBsAg 
> 8% Alta  
2-8 %    Intermediária 
< 2% Baixa 

Figure: Geographical distribution of hepatitis 

HBV infection HDV infection 
 
 
 
 
 
 
 
 
 
 
 
 
 

 World wide distribuition; 

 Notwiths standing safe and effective vaccine available 
since 1982, screening programs and health education 
hepatits B remains as serious health; 

 9th leading cause of  disease and death worldwide;  

 1-2 million workers deaths / year (WHO, 2005);  

 2 billion individuals with evidence of HBV infection;  

 Over 350 million are currently estimated to be 
chronically infected evolving to cirrhosis and primary 
liver cancer. 

 The WHO estimates that there are 350 million chronic 
HBV carriers worldwide, and among these, 18 million are 
infected with HDV; 

 Percent positive Anti HD in HBs Ag positive plasma or 
serum. 

 

Source: CDC 2012 
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Morbidity and  Mortality by Viral Hepatites  
Detection rate by Brazilian regions by 10⁵ population 

1977 / 1980 
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Source: MS / SVS / Department of STD, AIDS and Viral Hepatitis and IBGE. Cases reported in SINAN to 
31/12/2009 and recorded on the SIM from 1999 to 2009. Preliminary data. 

Map: Detection rate by 105 inhab by Brazilian region,  1999 – 2009 of  
hepatits B. 

Accumulated cases (1999-2009): 96,044  
2008 – 13,389                       2009 – 14,601  
                                              2011 – 14,609 
 

Detection rate (per 100,000 inhabitants)  
2008 - 7.1                            2009 - 7.6  
 

No. of accumulated deaths (1999-2009): 5,079  
2008 - 565                          2009 - 461  
 

Mortality coefficient 
(per 100 inhabitants)  
2008 - 0.3                           2009 - 0.2 

Detection rate/2009 
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Graph - Detection rate of hepatitis B by age group and sex (per 100,000 
inhab.). Brazil, 2009. 

A
ge 

Detection rate 

SOURCES: Cases of viral hepatitis: SINAN / SVS / MS; cases noti fied the SINAN until December 31, 2009. Preliminary data for 2009, population: 
from the Brazilian Institute of geographical ae Statistics (IBGE) according to  
Census (1980, 1991 and 2000), population count (1996) and projections intercensal (1981-2009).  
IMPLEMENTATION: Department of STD, AIDS and Viral Hepatitis. 

Masculine 

Female 
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Graphic  - Distribution of cases of hepatitis B 
according to likely source / mechanism of infection 
per year of notifi cation. Brazil, 1999-2009 

SOURCE: Cases of viral hepatitis: SINAN / SVS / MS; cases reported in SINAN until December 31, 2009. Preliminary data for 2009.  
IMPLEMENTATION: Department of STD, AIDS and Viral Hepatitis.. 



 
 
 

     Legenda  
      HBsAg(%) 

≥ 5,0 
≥ 2,0 
< 2,0 

HBsAg Prevalence in Legal Amazon 

2010 
Parauapebas 

Fonte: SEVEP/IEC/SVS/MS 
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Mother to child (1987/1988) 
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SOURCE: MELO. F. C. et al, 2007 



Source: Adapted from SCHAEFER, S., Hepatitis B virus: significance of genotypes. J Viral Hepat. 2:111 / 124, 2005. 

GEOGRAPHIC DISTRIBUTION OF GENOTYPES OF THE VHB  
The sequencing of the HBV S region allowed the knowledge of 8 

genotypes: A - B - C - D - E - F - G - H  
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Ferraz et al. 1985  
Sao Paulo  

Homosexual HBsAg + (6)  
  absence of anti-HD 

Braga et al. 2004  
Lábrea / Amazon  

HBsAg 3.3% (30% Anti-HD +) 

Viana et al., 2005 
Acre 

2002: HBsAg 3,3% (20% Anti-HD +). 

Paula et al. 2001  
(Acre / Amazon)  

Communities of Acre and Purus rivers  
66.6% Anti-HD pos. between HBsAg pos. 

 Oliveira et al., 1999 (RJ) 
102 IDU´s HBsAg + (7,8%)) 

 ausência  de Anti-HD 

Souto et al. 1998  
Population of migrants from 

southern Brazil  
HBsAg 3.9% (0% Anti-HD +). 

 Fonseca et al., 2011  
Maranhão  

HBsAg + 133 3 8% (5/133) Anti-
HD Pos  

HDV RNA-pos. 3 cases 

Braga et al. 2001  
Amazon Prevalence of 

HBsAg 9.7% (13.4% Anti-
HD +) in seven indigenous 

groups 

HEPATITIS DELTA IN BRAZIL: 1990 A 2011 
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Accumulated cases (1999-2009): 1,605  
2008 - 213                2009 - 300  
 
Accumulated number of deaths (1999-2009): 227  
2008 - 42                   2009 - 31  
 
Mortality  coefficient  
(per 100 inhabitants)  
2008 - 0.02                 2009  - 0.02 

Confirmed cases 1999-2009 
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IS A DISEASE IN EXTINCTION? 

In the 1990s the incidence declined in Europe (Italy and Spain)  
Hepatitis B vaccine  
Italy - 25% - 1980  
             8% - 1990  
Remains stationary  / 2000-1990  
 
Still an important public health problem in developing countries  
Failures in therapy  
 
Rizzetto:  
Paradoxically the most important feature of this highly pathogenic 
agent is attracting attention as a potential therapeutic tool in the 
development of systems based on the inactivation of the RNA 
genes directly focus. 
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INTEREST AND OUTLOOK IN STUDIES ON HDV 

 Not only do future studies on HDV, also, cell biology, will 
be greatly affected by clarifying the connection to HDV viroid and 
its replication machinery.  
 
 Clarifying linked to HDV pathogenesis and self-replicate 
aspects of HDV RNA are key steps in the advancement of the 
biology of RNA and can pave the way for valuable applications in 
therapy. 
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