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I NTRODUCTION 

Hepatitis has been identified 
as a major cause of morbidity and mor- 
tality in the Amazon Basin. Hepatitis 
morbidity may exceed 90 cases per 
100,000 inhabitants per year in some 
parts of this region, and mortality from 
acute hepatitis on the order of four 
deaths per 100,000 inhabitants per year 
has been reported-a rate five to 10 
times the average reported in the rest of 
the hemisphere (I). Mortality due to cir- 
rhosis is also reported as being high in 
some parts of the region. Furthermore, 
in rural parts of the southern Amazon 
tributaries an unusual type of severe hep- 
atitis, known as Labrea hepatitis or black 
fever, has been recognized for 40 years 
(Z-5). This entity is characterized by 
rapid progression of acute hepatitis with 
hematemesis and/or encephalopathy de- 
veloping within days of the onset of ill- 
ness, together with a characteristic histo- 
logic picture of microvesicular fatty 
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infiltration and eosinophilic necrosis of 
the liver (5-C). It occurs in young adults 
and children, and often clusters in fami- 
lies. Recent studies have suggested com- 
bined hepatitis B virus (HEW) and delta 
virus infection as a possible cause of this 
illness (7-8). 

Several studies have indicated 
that both hepatitis A virus (HAV) and 
HBV infection are highly endemic 
throughout the Amazon region (9-l I). 
In addition, delta virus infection also ap- 
pears to be endemic and to be a major 
cause of chronic hepatitis in this area (8, 
11). Nevertheless, studies to date have 
not focused upon the frequency and 
causes of acute and fulminant hepatitis 
in the Amazon region. 
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M ATERLALSAND 
METHODS 

The findings reported here 
are based on a five-and-a-half year study 
of the causes of acute hepatitis in a dis- 
trict in the Purus River microregion of 
the southern Amazon Basin, a district 
well separated from the area’s major 
cities. 

Specifically, studies were con- 
ducted in the town of Boca do Acre (pop. 
6,920 according to the 1980 census), in 
the municipality (district) with the same 
name (pop. 2 1,840 according to the 
1980 census), and in the adjoining mu- 
nicipality of Sena Madureira, all of these 

sites being situated along the Purus River 
in the southwest part of the Amazon 
River Basin (Figure 1). The town of Boca 
do Acre, located at the confluence of the 
Acre and Purus rivers, possesses a 2%bed 
hospital (the only such facility in the dis- 
trict) staffed by two to four physicians. 
The town also has one public health post 
to provide services such as maternal and 
child health care. Homes in the town 
center are served by a chlorinated water 
system and use septic tanks for sewage 
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disposal; however, dwellings at the town 
periphery or in the municipality’s smaller 
villages usually use untreated river water 
and may not have systems for disposal of 
feces. The homes throughout the area 
usually have two or three rooms and are 
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not protected against insects; the average 5 
number of people per dwelling is seven. 3 

The rainy season, when rainstorms occur 
z 

daily, lasts from October through April; 
q 

z! 
P 

FIGURE 1. A map showing the town af Boca do Acre and the study area municipalities of Bow do Acre and Sena 
Madureira, and their location in Brazil. 
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the average rainfall in this part of the 
year is 214.7 cm. The dry season occurs 
from May through September, and the 
average rainfall in this season is 64.3 cm. 

Serum specimens used to as- 
sess the prevalences of HAV and HBV in- 
fections were collected in 1977-1979 
from 1,017 individuals belonging to a 
random sample of 180 families in the 
town of Boca do Acre. The 464 people in 
the first 104 families tested were in- 
cluded in the study results reported here. 
Specimens were also collected from 
members of between 10 and 50 families 
in each of five villages with populations 
below 200 within the Boca do Acre and 
Sena Madureira municipalities. 

From June 1979 to December 
1984 a field of&e was operated in the 
town of Boca do Acre to conduct hepati- 
tis surveillance and to collect serum spec- 
imens from cases of acute and fulminant 
hepatitis occurring within the municipal- 
ity. Specimens were obtained during the 
first contact with the hepatitis case after 
diagnosis, usually within two weeks of 
disease onset. For purposes of this study, 
a case of acute hepatitis was considered to 
be one involving an acute onset of illness 
with jaundice and/or dark urine, to- 
gether with aminotranferase test (ALT) 
results over two-and-a-half times normal 
and a negative blood smear for malaria. 
A diagnosis of fulminant hepatitis was 
made if the acute illness resulted in en- 

k 
cephalopathy or death. 

2 Serum specimens collected for 
4 seroprevalence studies were tested for 
?. 
r; 

markers of hepatitis A and hepatitis B in- 

..+$ 
fection. Those from the town of Boca do 

QA Acre were examined by enzyme immu- 
3 noassays (EIA-orgarK@) for total anti- 

2 
body to hepatitis A (anti-HAV), hepatitis 
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B surface antigen (HBsAg), HBsAg anti- 
body (anti-HBs), hepatitis B e antigen 
(HBeAg), and HBeAg antibody (anti- 
HBe). Sera collected from other parts of 

18 the two municipalities studied were 

tested by radioimmunoassays (RIA-Ab- 
bott@) for anti-HAV, HBsAg, anti-HBs, 
HBeAg, anti-HBe, and antibody to hep- 
atitis B core antigen (anti-HBc). In both 
surveys, sera were considered HBsAg 
positive if they were strongly positive for 
HBsAg, irrespective of other markers. 
Study subjects in the town of Boca do 
Acre were considered immune if their 
sera were negative for HBsAg but posi- 
tive for anti-HBs, while those in the 
other study settlements were considered 
immune if their sera were negative for 
HBsAg but strongly positive for anti- 
HBc or anti-HBs. 

Serum specimens from acute 
hepatitis cases were initially tested by 
EIA-Organon@ for HBsAg. All specimens 
negative for HBsAg were then tested for 
IgM anti-HAV, as were most (72%) of the 
specimens positive for HBsAg. All but 
three specimens negative for both 
HBsAg and IgM anti-HAV were then 
tested for IgM anti-HBc (EIA-Organon@). 
A case was classed as acute hepatitis A if 
the results were positive for IgM anti- 
HAV, as hepatitis A and B if the results 
were positive for both IgM anti-HAV and 
HBsAg, as hepatitis B if the results were 
positive for either HBsAg or IgM anti- 
HBc, and as non-A non-B hepatitis if the 
results were negative for IgM anti-HAV, 
HBsAg, and (if tested) IgM anti-HBc. 

Specimens from cases of ful- 
minant hepatitis were also tested for IgM 
anti-HBc (RIA-Abbott@), for total anti- 
delta by blocking EIA, for IgM anti-delta 
by u-chain-specific capture EIA, and for 
delta antigen by double antibody sand- 
wich EIA after treatment with detergent 
(12). Delta results are more fully dis- 
cussed in a companion paper (8). 



The statistical significance of 
these various test results was assessed by 
the Chi-square test with Yates correction, 
or by Fisher’s Exact Test where appro- 
priate. 

RE sums 

Seroprevalences of HAV and HBV 
Infkction 

Testing for antibody to HAV 
indicated that this infection was acquired 
in early childhood in all the areas cov- 
ered, but that infection occurred earlier 
in the larger town of Boca do Acre than 
in the relatively smaller villages (Table 1). 
In the town of Boca do Acre, only chil- 
dren under age 10 were found to be un- 
infected, with the prevalence rising rap- 
idly from 46 % among those under three 
years old to 84% among those five to 
nine years old and to 100% among all 

older subjects tested. In the smaller vil- 
lages, the prevalence rose more slowly- 
from 14% among children under three 
years old to 96% among those between 
the ages of 15 and 19 years. The preva- 
lence did not vary notably by sex in any 
area studied and varied only moderately 
(from 67 % to 84 % ) in the different vil- 
lages, but in each village the prevalence 
was lower than in the town of Boca 
do Acre. 

The prevalence of hepatitis B 
was also high in all the survey areas. In 
contrast to hepatitis A, however, the 
prevalence of HEW infection was generally 
higher in the smaller villages than in the 
town of Boca do Acre (Tables 2 and 3). In 
the town of Boca do Acre, 6.9% of those 
tested were HBsAg positive, but the ob- 
served prevalence of HBV infection rose 
from 19% among children under five 
years old to 49% among children five to 
nine years old and to about 75 % among 
those 10 years of age and older. In the 
smaller towns, a similar 6.3 % of those 
tested were HBsAg positive overall, but 
the percentage varied markedly from 
town to town, from a low of 2.6% to a 
high of 10.4%. On the other hand, the 

TABLE 1. Prevatences of antibodies to HAV found in sera from study subjects in diirent age groups residing in the town of 
Boca do Acre and other study villages. The last column indicates the statistical significance of diimnces between the 
results obtained from sub@% in the town of Boca do Acre as compared to those in the other settlements. 

Age group 
(in years) 

O-2 
3-4 
5-9 

IO-14 
15-19 
20-29 
30-39 
240 

Total 

Study subjects residing in: 

Boca do Acre (town) Other settlements 

No. % No. % 
tested positive tested positive 

24 45.8 
ii 

13.8 
32 59.4 37.5 
73 83.6 182 62.6 
80 100 134 80.6 
53 100 68 95.6 
78 100 97.4 
42 100 ;i 100 
78 100 107 100 

460 91.7 762 73.9 

Statistical 
significance 

p < .Ol 
0.5 < p c .lO 

p < .Ol 
p < .Ol 

- 
- 
- 
- 

p < .OOl 



TABLE 2. The prevalences of HBsAg, anti-HBs, and overall HBV infection detected in the town of Boca do Acre, by age and 
sex. 

No. of 
subjects 
tested 

Subjects positive for: Total 
HBsAg Anti-HBs infected 

No. WI No. (%I No. WI 

Age group (years): 
O-4 54 2 (3.7) 8 (15) 10 (19) 
5-9 77 8 (10.4) 30 (39) 38 (49) 

IO-14 79 4 (5.1) 55 (75) 
15-19 52 4 (7.7) 31 

g E 
(67) 

20-29 71 6 (8.5) 45 (63) 51 (72) 
30-39 39 4 (10.3) 26 (67) 30 (77) 

40-49 35 1 24 25 250 41 2 ;::“g; 20 ~~~\ 22 ;;i; 

Sex: 
M 201 17 116 (58) 133 w4 
F 247 14 

g::; 
123 (50) 137 (55) 

Total 448 31 (6.9) 239 (53) 270 VW 

TABLE 3. The prevalences of HBsAg, HBV immunity, and overall HBV infection in the study settlements outside the town of 
Boca do Acre, by age, sex, and settlement. 

No. of 
subjects 
tested 

Subjects positive 
for HBsAg 

No. WI 

Immune subjects 
(strongly positive 
for anti-HBs or 

anti-HBc) 

No. W) 

Total 
infected 

No. WI 

Age group (years): 
O-4 

lZ4 
15-19 
20-29 
30-39 

h 40-49 
8 250 
Y Unknown 
4 
CL Sex: 
;;; 
.g Y 
9, 

Q i3 Settlement: 

2 
Monte Verde 
Boca do Coete 
Boca do Macau% 
Seringao Maracaju 
Praia dos Paus 

20 
Total 

138 
182 
133 
69 
78 
55 
51 
57 
3 

407 31 269 
359 17 g;; 241 

155 
216 
106 
101 
188 

766 

9 
7 

14 

z 
5 
1 
2 
0 

(6.5) 
(3.8) 

(10.5) 
(7.2) 
(6.4) 
(9.1) 

I;.:; 
(4 

4 (‘W 
16 (7.4) 
11 (10.4) 

lo’ 
(6.9) 
(5.3) 

48 (6.3) 

33 
102 
93 
59 
70 
48 
48 
54 
3 

93 
127 
67 
74 

149 

510 

(24) 
(56) 
(70) 

I::; 
(87) 

g; 
uw 

42 (30) 
109 (60) 

107 64 ;ig 
75 6’6) 
53 (96) 
49 (96) 
56 6’8) 
3 uw 

300 (74) 
258 (72) 

97 
143 

1;;; 78 81 
v-9) 159 

(67) 558 



observed prevalence of HBV infection was 
less variable, and this prevalence tended 
to be higher than in the town of Boca do 
Acre, rising from 30% among those un- 
der five years old to 80 % among those 10 
to 14 and to over 90% among those 15 
years of age and older. The prevalence of 
HBsAg was higher among men than 
among women in all the study areas, 
even though the overall prevalences of 
HBV infection differed minimally. 

Among the detected HBsAg 
carriers, the observed prevalence of 
HBeAg was 49%. This latter prevalence 
did not differ notably by sex, but it var- 
ied markedly with age. That is, 88 % of 
the study children under 10 years old 
who were positive for I-lBsAg were also 
positive for HBeAg. In contrast, only 
44% of those children 10 to 14, 33 % of 
those children 15 to 19, and 4% of the 
adults over 19 were HBeAg positive. 
Four of the 21 women of childbearing 
age (15-49 years) were HBeAg positive. 

Acute Hepatitis 

As Table 4 indicates, during 
the study period 401 cases of hepatitis 
(including 44 fulminant cases and 39 
deaths) were diagnosed in the Boca do 
Acre Municipality. The overall rate of 
acute hepatitis was 3.33 cases per thou- 
sand inhabitants per year, almost 10 
times the rates reported in North Amer- 
ica and in some other parts of Brazil, and 
three times the rates reported in other 
parts of the Amazon region. The rate of 
fulminant hepatitis was 0.365 cases per 
thousand inhabitants per year, almost a 
hundred times higher than reported in 
most other parts of the Americas and ten 
times higher than reported in other parts 
of the Amazon. 

Rates of acute hepatitis were 
found to be highest in children under 
age 10 and to decrease with increasing 
age. Overall, the rate found among 

women was 58% of that found among 
men. In general, the risk that an acute 
case would have a fulminant outcome 
was 11% , but this risk was highest 
(21%) among children 10 to 14 years; 
there appeared to be a somewhat higher 
risk of a fulminant outcome among men 
than among women (12 % versus 8 Oh), 
though this difference was not statisti- 
cally significant. 

The observed rate of acute 
hepatitis in the urban area (the town of 
Boca do Acre) was 5.6 cases per thousand 
inhabitants per year, a rate over twice as 
great as that found in the rural areas (I&- 
ble 5). However, the observed rate of ful- 
minant hepatitis was actually slightly 
higher in the rural areas. This suggests ei- 
ther that the illness tended to be more 
severe in the rural areas, or else (more 
probably) a tendency for the more severe 
rural cases to visit a town for treatment. 

Using the aforementioned se- 
rologic criteria, 143 cases (37%) were di- 
agnosed as hepatitis A, 16 (4.2%) as 
hepatitis A and B, 185 (48%) as hepatitis 
B, and 38 (10%) as non-A non-B hepati- 
tis. Hepatitis A was most common in 
children under age 10, and was the pre- 
dominant type in this group. Hepatitis B 
was frequent in all age groups, account- 
ing for 40 % of the hepatitis cases among 
children under age 10 and 60% of those 
among adults and older children. Non-A 
non-B hepatitis occurred primarily in 
adults and appeared to be the major 
cause of hepatitis among adults above 
age 40. No noteworthy differences were 
found in the rates at which different 
types of hepatitis occurred in the two 
sexes. 

As Figure 2 shows, during the 
five-and-a-half year study period hepati- 
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TABLE 4. Observed cases of acute (including fulminaut) hepatitis occurring in the municipality of Boca do Acre during the 1979-1984 study period, by the type of hepatitis and the 
patfeuts’ age and sex. 

No. of Rate of acute Type of hepatitis 
acute No. of cases per 1,000 

fulminant inhabitants 
A Aand B B Non-A non-B 

CaSeS 

PJW MSeS peryear No. (%)a No. (%)a No. (%)a No. (%)a 

Age w-w (years): 
o-4 108 10 4.43 61 (58) 
5-9 110 8 5.51 47 (45) 

; 

IO-14 52 11 3.25 15 1::; 1 
Xi-19 38 4 3.06 11 1 
20-29 44 4 2.54 6 1 
30-39 23 1 2.01 2 ii;; 0 
240 19 2 1.03 0 

I-1 ; Unknown 7 4 1 

Sex: 
M 252 30 4.04 87 (36) 11 
F 147 12 2.55 56 (39) 5 
Unknown 2 2 

Fulminant cases 44 .365 0 (0) 2 

All acute cases: 401 3.33 143 (37) 16 

a The number of cases shown divided by the total number of cases affecting the relevant age group or sex whose type was diagnosed. 

1:; 41 0 H 
45 4 (4) 

Ii; 30 I:;; 4 (8) 
21 4 

(2) 
l-1 ;; ii:; 

8 ;I;; 
6 (29) 

;r; 
6 
1 p; 

11 
1 f?; 

(5) 118 (49) 23 WY 
(3) 67 (47) 15 (W 

(6) 27 (82) 4 (12) 

(4) 185 (48) 38 (W 



TABLE 5. The numbers and rates (per thousand inhabii- 
ants per year) of fulminant and nonhdminant acute hepati- 
tis cases observed among residents of urban and rural 
areas of the municipalii of Boca do Acre during the study 
period. 

Rate per 1,000 
No. of cases inhabitants per year 

Folmnant cases: 
Urban 
Rural 

Nonfufminant cases: 
Urban 
Rural 

Total acute cases: 
Urban 
Rural 

0.26 
0.37 

209 5.4 
137 1.7 

219 5.6 
167 2.1 

tis A occurred in an epidemic cycle that 
peaked in 1982 with rates 10 times 
higher than those found at the begin- 
ning and end of the study. Seasonally, 
the peak months for hepatitis A cases 
were July to October, with disease rates 
being about 75 % higher in the May-Sep- 

tember dry season than in the October- 
April rainy season (P = 0.05). Hepatitis 
B appeared to be endemic, with rates 
varying less than twofold-except during 
the final year, when rates rose to three 
times the minimum levels. Non-A 
non-B hepatitis also showed a similar en- 
demic pattern. No striking seasonality 
was found among hepatitis B cases or 
among non-A non-B cases. 

Thirty-three of the 44 fuirni- 
nant cases were tested serologically (see 
Table 4). Two were diagnosed as being 
cases of hepatitis A and B , four as cases of 
non-A non-B, and the remaining 27 
(82%) as hepatitis B. Overall, the case- 
fatality rates were 6.5 % for hepatitis A 
and B, 10 % for non-A non-B, 12 % for 
hepatitis B, and 0% for hepatitis A 
alone. 

FIGURE 2. Acute hepatitis cases detected in the municipality of Bow do Acre during the 
study period (June 1979 thmugh December 19B4), by type of hepatitis and year. 
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Thirty-two of the fulminant 
hepatitis cases were tested for markers of 
delta infection in serum (and in liver, if a 
liver specimen was available). Among 
the 27 hepatitis B cases tested, 17 were 
strongly positive for delta infection, and 
three others gave a single weakly positive 
response. Because of an absence of IgM 
anti-HBc in the subjects’ acute sera, most 
(89%) of these infections appeared to be 
delta superinfections of HEN carriers. In- 
terestingly, one of three non-A non-B 
cases tested also showed delta antibodies. 
This person was positive for anti-HBc but 
negative for IgM anti-HBc, suggesting 
that delta superinfection of an HBV car- 
rier with rapid loss of HBsAg provided a 
possible explanation for the develop- 
ment of fulminant hepatitis. In addi- 
tion, both of the hepatitis A and B cases 
tested were also positive for delta anti- 
bodies, indicating the cause to be acute 
hepatitis A combined with HBV-delta in- 
fection. The observed mortality from hep- 
atitis A combined with HBV and delta in- 
fection was significantly higher than that 
from hepatitis A alone (P = .Ol). 

D ISCUSSION AND 
CONCLUSIONS 

This is the first population- 
based study of acute hepatitis in Brazil’s 

k 
Amazon Basin. It confirms previous sur- 

o\ veillance data suggesting high rates of 
9 
+ 

hepatitis in the region and suggests that 
CL rates of both acute and fulminant he- 
s patitis there are much higher than previ- 
*fil ously suspected (I). The major causes of 
u a the acute disease were found to be HAV 
St 

: 
and HBV infection. The importance of 
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these viruses is confirmed by seropreva- 
lence data showing uniformly high ende- 
micity of both infections. Because other 
studies have shown comparably high en- 
demicity of both viruses in other parts of 
the Brazilian Amazon, it is likely that 
both are also sign&cant causes of acute 
disease throughout the region (9-l 1). 

In this area, hepatitis A was 
found to be mainly a clinical disease oc- 
curring in children under 10 years old. 
Despite a rapidly increasing prevalence 
of this infection during early childhood, 
the rates of clinical disease were high 
(over 100 cases per 100,000 inhabitants 
per year), and the virus was able to cause 
an epidemic similar to those observed in 
more developed areas where infection is 
normally delayed to later childhood. The 
number of cases in older children and 
young adults was also surprisingly high, 
given that almost all the seroprevalence 
study subjects over 14 years old showed 
immunity. Disease in these older people 
might be explained by high infection 
rates in the few people who survive early 
childhood without infection, or by in- 
migration of susceptible adults from 
areas where hepatitis A is less endemic. 

Overall, hepatitis A infection 
alone was found to produce very low 
mortality; fulminant cases occurred only 
in persons who were HBsAg carriers and 
who also had delta infection. However, 
this study suggests acute HAV infection of 
an mV-delta carrier may yield unusually 
high mortality. This finding differs from 
those of other studies suggesting that the 
severity of hepatitis A infection in HEN 
carriers does not differ from that of HAV 
infection alone (13-14). In any case, the 
potential for high rates of acute disease 
would justify the development and use 
of a hepatitis A vaccine in this popu- 
lation. 

Hepatitis B was the underly- 
ing cause of most hepatitis morbidity 
and mortality in the region. The sero- 



prevalence studies showed a uniformly 
high HBV endemicity, with little varia- 
tion from urban to rural settings, and 
with most of the population becoming 
infected during childhood. The peak 
prevalence observed in each study area 
was reached by late childhood, but a rel- 
atively lower proportion of adults 
showed infection in the relatively large 
settlement of Boca do Acre. This finding 
could be partly due to less complete and 
less sensitive serologic testing in the 
town; however, the lower prevalence of 
HBV infection observed among all youn- 
ger age groups in this study suggests that 
the infection tends at least to be delayed 
to later childhood in the larger town. 

Hepatitis B was found to be 
an important cause of acute hepatitis in 
both children and adults. It accounted 
for almost half the disease cases found 
among subjects under 15 years old-a 
proportion markedly higher than that re- 
ported from urban parts of Brazil and 
other South American countries (1, IT- 
18). Unfortunately, it was not possible in 
this study to test all cases of acute hepati- 
tis for IgM anti-HBc, the most specific 
indicator of recent HBV infection, or for 
delta infection. Thus, it is likely that 
some cases diagnosed as acute hepatitis B 
were actually due to infection of HBsAg 
carriers with other hepatitis viruses (delta 
virus or non-A non-B hepatitis). This cir- 
cumstance is consistent with observation 
of a large number of children with acute 
HAV infection and concurrent acute or 
chronic J3F5V infection. Coinfection or su- 
perinfection with delta virus might help 
account for the unusual frequency of 
clinical HJW infection among children in 
this population, but further studies are 
needed to address this point. 

The rates of f&ninant hepati- 
tis observed in the study region are 
among the highest documented and sup- 
port the historical existence of an un- 
usual type of fulminant hepatitis in this 

region. That HEW infection is the under- 
lying “necessary” condition for this ful- 
minant hepatitis is now undeniable; 
however, the other specific cofactors re- 
sponsible for a fulminant outcome are 
still unclear. This study suggests a large 
proportion of the fulminant cases are 
due to delta virus superinfection of 
HBsAg carriers. Studies of isolated cases, 
as well as the similar reported characteris- 
tics of hepatic histopathology due to 
delta-superinfection among Venezuelan 
Indians and among persons living in the 
Santa Marta region of Colombia, support 
this concept (7, 19, 20, 21). However, a 
significant proportion of the cases stud- 
ied did not show delta virus infection, 
and a combination of causes (including 
hepatitis A in HBV-delta virus carriers, 
hepatitis B alone, and non-A non-B hep- 
atitis, either alone or in HBV carriers) 
would be necessary to account for all of 
the cases. Whether all such entities co- 
exist and produce a similar clinical and 
histopathologic picture, or whether cur- 
rent delta virus tests may not be sensitive 
enough to reliably detect all delta infec- 
tions in fulminant disease cases is a mat- 
ter that awaits further studies and devel- 
opment of more sensitive delta virus 
probes. 
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S UMMARY 

To better define the incidence 
and causes of acute and fulminant hepa- 
titis, the authors studied the prevalence 
and incidence of hepatitis A virus (HAV) 
and hepatitis B virus (HBV) infection in 
the area of Boca do Acre, a municipality 
in the extreme southwest of the Brazilian 
Amazon. Seroprevalence studies showed 
both hepatitis A and hepatitis B to be 
highly endemic throughout this region, 
with most people becoming infected 
within the first 10 years of life. 

Hepatitis A caused 37 % of all 
the observed cases, was the predominant 
type found among young children, and 
produced an epidemic disease pattern 
during a five-and-a-half year study pe- 
riod (from June 1979 to December 
1984). Hepatitis B caused 48 % of the 
cases and was a major cause of illness in 
both children and adults. Non-A non-B 
hepatitis occurred primarily in older 

s 
adults. 

During the study period the 

-; 
incidences of acute and fulminant hepa- 

z titis were 3.33 and 0.365 cases per thou- 
r; sand inhabitants per year. Over 85 % of 
.g the fulminant hepatitis cases were found 
9) 

% 
to involve active HBV infection, the pa- 

2 
tient’s sera being positive for HBsAg. 

The single most common cause of fulmi- 
nant hepatitis was delta virus superinfec- 
tion of HBV carriers. 

The observed rates of acute 
and fulrninant hepatitis in Boca do Acre 
far exceed rates previously reported in 
the Western Hemisphere and in other 
parts of Brazil. While hepatitis A and 
hepatitis B are both important causes of 
acute hepatitis, combined mv-delta vi- 
rus infection is the major cause of the un- 
usual type of fuminant hepatitis in this 
region. 
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