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Abstract

Purpose To assess data about chronic forms of hepatitis

B virus (HBV) infection in Brazilian reference units, the

Brazilian Society of Hepatology (SBH) performed a sur-

vey, with its associates spread throughout the country.

Methods SBH members were contacted by electronic

mail. They were asked for data from their liver units

regarding chronically infected HBV patients between

January 2005 and September 2007. All subjects with HBV

surface antigenemia lasting more than 6 months were

eligible. Patients who died after January 2005 were also

included.

Results Data from 24 units of 17 cities (12 Brazilian states)

were obtained. These corresponded to 3,913 patients.

Mean age was 39 years, ranging from 1 to 84 years. The

northern region had the lowest mean age (35 years) and the

southern region the highest (43 years). Most of the sampled

people were white; 1,448 of 3,614 patients had chronic

hepatitis B. Most of them were HBeAg negative (1.4:1).

There were 1,695 (46.9%) inactive carriers of 3,614

HBV-infected patients and other 69 (1.9%) were considered

as having immune-tolerant status. Hepatitis D coinfection

was common among the Amazonian sample (n = 369).

Conclusions This large sample study shows important

tendencies of chronic hepatitis B infection in Brazilian

reference units, such as HBeAg-negative chronic hepatitis

B cases overwhelming wild-type strains infected cases.

Besides, hepatitis D occurs only among the Amazonian

patients.
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Introduction

Hepatitis B virus (HBV) is one of the main causes of end-

stage liver disease and hepatocellular carcinoma (HCC)

[1]. It is spread worldwide, but presents high prevalence in

some regions, such as Southeast Asia, sub-Saharan Africa,

and the Amazon Basin [2].

Most of the exposed adult individuals develop a strong

acquired immune response that controls the infection.

However, around 5–10% of them become lifelong HBV

carriers [3]. Chronic HBV infection can present different

outcomes according to immune and genetic characteristics

of the host. Viral factors, such as genotype and viral load,

in addition to the age of exposure, also influence the

infection outcome.

Most chronic HBV-infected patients have low viral

replication with a lack of HBV e antigen (HBeAg) and

absence of significant findings from liver biopsy. Gener-

ally, these subjects have good outcome and low risk of

developing cirrhosis or liver cancer [4]. They are called

inactive carriers. On the other hand, there are patients who

develop more severe histological lesions and have high

HBV DNA levels. These subjects have high risk of

developing HBV complications after years or decades of

chronic infection. This clinical behavior of HBV infection

is called chronic hepatitis.

Classically, chronic B hepatitis is classified into two

types according to the presence or lack of HBeAg in the

serum. Precore or core promoter mutation eventually arises,

precluding HBeAg translation that evades the immune

system. Usually, the longer the infection, the greater is the

risk of mutant strain emergence [5].

Other presentation of chronic HBV infection is the

immune-tolerant phase, which is common among new-

borns of HBV female carriers. This situation is usually

detected among children and teenagers. There is high HBV

replication, HBeAg persistence, and high infectivity

potential. Liver biopsy shows mild histological activity,

and biochemical analysis shows aminotranferase levels

under the reference range. However, the prolonged expo-

sure to high HBV DNA levels remarkably increases the

risk of HCC development. As a consequence, these patients

should be followed under close monitoring. In Brazil, there

is a lack of data regarding prevalence of chronic HBV

infection forms being followed in liver reference units. To

assess these data, the Brazilian Society of Hepatology

(SBH) performed a survey, with its associates spread

throughout the country. These results were described ear-

lier during the XIX Brazilian Hepatology Meeting, in Ouro

Preto, Minas Gerais state, in 2007.

Materials and methods

SBH members were contacted by electronic mail. They

were asked for data from their liver units regarding

chronically infected HBV patients between January 2005

and September 2007. All subjects with HBV surface anti-

genemia lasting more than 6 months were eligible. Patients

who died after January 2005 were also included. The

questionnaire was prepared aiming to get combined infor-

mation of patients from all the centers, such as percentages

of patients with HBeAg or with cirrhosis. Demographic

and virological data, such as percentage of each gender,

viral load, and genotyping if available, were also collected.

Information about probable contagious route was also

collected. Some characteristics of each hepatology center

were requested, such as whether molecular tests or liver

transplant were available. Data from each center were
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tabulated by the coordination team. Consolidated data of

every center were considered by their weight according to

the sample size and added to the general data file. As a

consequence of the implemented methodology of getting

the data, clinical and demographic comparisons among

centers were not performed. Descriptive statistics of the

overall data was presented. Assessing the results of chronic

hepatitis B treatment was not an aim of the study.

Results

Data from 24 units of 17 cities (12 Brazilian states) were

obtained. It corresponded to 3,913 subjects. However, data

from only 3,614 patients were appropriate for evaluation.

The participants from the southeast region, the most pop-

ulous, sent data from 1,545 (42.7%) subjects, followed

by the northern (Amazonian) region, with 1,267 (35%)

patients (Fig. 1). The southern region was represented by a

casuistic from a unit of Paraná state and had the smallest

sample. Regarding the overall sample, male gender corre-

sponded to 61.2%. Mean age was 39 years, ranging from 1

to 84 years. The northern region had the lowest mean age

(35 years) and the southern region the highest (43 years).

Most of the sampled people were white (mainly in the

southeast and southern regions), followed by mestizo

people who predominate in the northern region.

Information about skin color was not available from a large

proportion of the sample.

Cirrhosis was confirmed in 671 (18.5%) patients. HCC

was investigated and diagnosed in 70 (2.2%) of 3,102

patients. Among 1,448 (40%) patients with chronic hepa-

titis B, 603 (42%) patients were HBeAg positive and 845

(58%) anti-HBe positive (Table 1). Hepatic histological

results from 41.2% of these patients were available. The

mean age of HBeAg-positive patients with chronic hepa-

titis was 38 years and 24% of them had cirrhosis. Among

anti-HBe-positive patients with chronic hepatitis, the mean

age was 41 years and 28.7% had cirrhosis. In the northern

and southeastern regions, anti-HBe-positive form predom-

inates. HBeAg-positive form prevails in south, northeast,

and central west.

There were 1,695 (46.9%) inactive carriers of 3,614

HBV-infected patients and other 69 (1.9%) patients were

considered in immune-tolerant phase. Cirrhosis was diag-

nosed in 219 (6%) patients. Half of the patients with cir-

rhosis did not present evidence of HBV replication or

necroinflammatory activity.

Among 1,448 patients with chronic hepatitis, 671

(46.3%) took medicines against HBV. Table 2 shows the

main drugs used. Analysis of efficacy of the drugs was not

a goal of this study.

Coinfection was present in 479 subjects: 369 (9.4%)

with hepatitis delta virus (HDV), 82 (2%) with hepatitis C

virus (HCV), and 28 (0.7%) with HIV. Almost all cases of

HBV–HDV coinfection were limited to the northern

region.

HBV genotyping results from 172 (4.4%) patients were

available. These patients were from the following Brazilian

states: Acre, in north; Bahia, in northeast; Mato Grosso, in

central west; and Rio de Janeiro and Sao Paulo, in south-

east. The commonest genotype was A (72%) followed by F

(16%) and D (9%). Rare cases of B, C, and E genotypes

completed the series (Table 3).

Route of infection spread was not known in 61% of the

patients. According to the opinion of assistant practitioners,

Table 1 Clinical forms of hepatitis B virus chronic infection in Brazilian liver reference units

Region Total HBeAg ? CHa (%) HBeAg - CHa (%) CH ratiob Inactive carrier (%) Immunotolerant Inactive cirrhosis (%)

North 1,264 117 (9.0) 295 (23.3) 1:2.5 612 (48.4) 21 (1.6) 70 (5.5)

Northeast 396 71 (17.9) 28 (7.0) 2.5:1 235 (59.3) 11 (2.1) 18 (4.5)

C.-West 353 56 (15.9) 46 (13.0) 1.2:1 207 (55.5) 10 (2.8) 34 (9.6)

Southeast 1,545 345 (22.0) 465 (30.1) 1.3:1 618 (43.6) 26 (1.7) 91 (5.8)

South 56 14 (25.0) 11 (19.6) 1.2:1 23 (41.0) 1 (1.8) 6 (10.7)

Totalc 3,614 603 (16.7) 845 (23.3) 1:1.4 1,695 (46.9) 69 (1.9) 219 (6.0)

a Chronic hepatitis
b Chronic hepatitis HBeAg?/HBeAg- ratio
c Clinical form classification was not feasible according obtained data in 183 (5.0%) out of 3,614 patients

Table 2 Drugs used in treatment of 671 patients with chronic hep-

atitis B in Brazilian liver reference units

Drug N (%)

Immunomodulators

Conventional interferon alfa 241 (37)

Pegilated interferon alfa 13 (2)

Nucleos(t)ides analogs

Lamivudine 514 (80)

Adefovir 114 (17)

Entecavir 40 (6)
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intra-familial transmission was apparently responsible in

17%, vertical route in 8%, and parenteral route in 7%.

Discussion

Hepatitis B virus chronic infection is a major public health

problem worldwide because of its complications, such as

cirrhosis and HCC. Despite increasing number of papers

assessing the prevalence of HBV infection in Brazil and its

regional distribution [6–9], there is a lack of information

about distribution of clinical forms of HBV chronic

infection in the country.

In this report, we confirm that most of the HBV carriers

are male, reinforcing that this gender is more susceptible to

the chronification of HBV infection [10]. Age ranged

broadly, and the mean age was around 40 years in all

Brazilian regions, except the northern region (mean

age = 35 years). This finding may be attributable to the

different epidemiological pattern of HBV infection in

Amazon, where HBV exposure takes place earlier than in

the other Brazilian regions [11].

In the present study, cirrhosis was diagnosed in 20% of

the overall sample. This feature suggests that HBV is a

major cause of cirrhosis and its complications in Brazil.

This rate ranged from 9% in the northern region to 35% in

the southern region. Perhaps, this variation reflects partic-

ular characteristics of each center and the epidemiological

profile of each region. May be, the youngest sample from

the northern region may explain why cirrhosis was less

common in that region. The prevalence of HCC was

homogenous throughout the regions (2%).

A remarkable finding of this study was that more than

half of patients with chronic hepatitis B did not have HBe

antigenemia. More recently, there has been a concern that

HBeAg-negative chronic hepatitis B is progressively

increasing when compared with HBeAg-positive form. It

was estimated to correspond to a third of chronic hepatitis

B episodes worldwide in 2000 [5]. Currently, this disease

form may predominate worldwide, such as its occurrence

in the Mediterranean Basin. This increasing rate of anti-

HBe-positive chronic hepatitis B could be explained by

some HBV genotypes. For instance, HBV genotype D has

high tendency to undergo precore mutation, which avoids

HBeAg translation and permits the mutant strain to evade

the immune system. Another theory to explain more than

half percentage of anti-HBe chronic hepatitis in this

sample is that our population is getting older. It has been

described that the risk of undergoing precore or core

promoter mutation increases along the natural history of

the infection [12]. Besides, the present study suggests that

the same phenomenon is taking place in Brazil, although

it was not found homogenously throughout all regions.

The different distribution of HBV wild type and mutant

strains among Brazilian regions may be at least, in part, a

consequence of different criteria to classify chronic HBV-

infected patients. The increasing number of HBeAg-neg-

ative patients with chronic hepatitis B in Brazil brings

concern to public health in the country. It reinforces the

necessity of making quantitative HBV DNA tests avail-

able to improve the quality of medical assistance to HBV

carriers in Brazil.

Although assessment of HBV treatment results was not

an aim of this report, some information about this issue was

also obtained. About half of the patients with chronic

hepatitis had undergone some treatment. Naturally, the

most reported drugs were standard alpha interferon and

lamivudine, since both of them are distributed by public

health in Brazil. Two-thirds of these patients were lami-

vudine experimented. These data can work as an alert to

public health authorities and to the practitioners who are

coping with these patients.

Regarding coinfections, the profile that emerged from

this study reflects the large sample coming from the

northern region (Amazonian Basin). Coinfection with HIV

was not common, likely because infectious disease refer-

ence units were not included in this study.

Despite its methodological limitations, the large number

of patients censored in the present study with the partici-

pation of 12 Brazilian states and 24 units corroborates the

importance of this report. Besides, these results should be

analyzed carefully because the sample size from each state

was not proportional to its population size. Some very

populous states and cities, such as Rio Grande do Sul,

Pernambuco, and Ceará states and São Paulo city, were not

represented. Moreover, some states with small populations,

but with high HBV infection prevalence also did not have

their units represented.

In this study, data of HBV genotyping were obtained

from five Brazilian states and should be analyzed cau-

tiously. Nevertheless, a tendency of genotype A prevailing

throughout the whole country was demonstrated in accor-

dance with others reports [8, 13–15]. Genotypes D and F

follow genotype A in frequency. Genotype F occurs more

Table 3 Hepatitis B virus genotyping of 172 patients from Brazilian

liver units

Region Total A B C B/C D E F

Acre 3 3

Bahia 76 65 1 10

Mato Grosso 16 11 1 3 1

Rio de Janeiro 69 45 12 12

São Paulo 8 3 2 1 2

Total 172 124 1 1 2 15 1 28
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frequently in the northernmost part of the country, whereas

genotype D is important in the southern part.

In conclusion, this large sample study shows important

tendencies of chronic hepatitis B infection in Brazilian

reference centers, such as HBeAg-negative chronic hepa-

titis B cases overwhelming wild-type strains infected cases,

and genotype A as the most frequent genotype among

Brazilian patients.
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