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Protracted Outbreak of Severe Delta Hepatitis: Experience in an
lsolated Amerindian Population of the Upper Orinoco Basin
Jaime R. Turres and Alejandro Mondolfi

From the Instituto de Medicina Tropical, Unlversldad Ce11tral
de Venezuela, Caracas, Venezuela

lo an investigation ora 21-year-old epidemie of severe hepatitis, 80 serum samples were stud·
ied from two isolated )\momami Amerindian populations of the Upper Orinoco basin ln Venezu·
ela. Of the assayed samples, 30.6% were positive for hepatitis B surface antigen (HBsAg), 53.7%
were considered to reftect immunity to infection with hepatitis B virus (HBV), and only 16.2%
were believed to reftect susceptibillty to HBV iofectlon; 82 . 5~,' of the samples tested positive for
any marker ofHBV infection. Tblrty-one (39.7%) of78 samples were also positive for antibody
to delta antigen, including 91.6% of those positive for HBsAg and 20.9% of those immune to
HBV. Our ftndings provlde evidence of a high prevalence of HBV fnfectfon in thls population.
Furthermore, the hlgb prevalence of antlbody to delta antlgen stroogly suggests that colnfections
wlth HBV or superinfections with hepatitis delta virus (HDV) in HBV carriers may be ao important factor in the occurrence of ao unusually high number of cases of fulminant hepatitis and
of c.bronic liver di.sease. Serum samples obtained at the beginning of the outbreak 13 years earlier
from 36 selected cases ln the sarne populatfon revealed a high rate of HBV infectlon (96.5%).
Ali slx HBsAg carriers from whom enough serum remained to be assayed were positive for antibody to delta antlgen. Our ftndlngs indlcate that the outbreak coincided witb the introduction
of HDV loto a population witb an already-bigh prevalence of HBV infection.

Since its description by Rizzetto et ai. in 1977, (1) , hepatitis delta virus (HDV) has been increasingly recognized as a
major cause of severe, often fatal acute and chronic hepatitis
in arcas where hepatitis B virus (HBV) is prevalent (2, 3).
Two predominant patterns of HDV transmission have been
described. ln endemic arcas such as southern ltaly, the Middle East, and parts of Africa and South America, transmission is thougbt to occur througb person-to-person contact in
the absence ofovert percutaneous exposure. On the other band,
in Westem Europe, Scandinavia, the United States, and Australia, HDV infection has been confined in large part to groups
with frequent percutaneous exposures, hemophiliacs, and
users of illegal iv drugs (2- 5].
HDV may be acquired sirnultaneously with HBV as an acute
coinfection; altematively, HDV infection may be superimposed
on chronic HBV infection. The clinicai irnportance of HDV
relates primarily to its capacity to cause acute liver injury
or rapidly progressive hepatitis in carriers of bepatitis B surface antigen (HBsAg) who have previously been asymptomatic or who have had only mild liver disease (3, 4).
Recent investigations have emphasized the major role of
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HDV in the etiology of severa! regional outbreaks of severe
hepatitis in the northern part of South America (2, 6, 7). One
such outbreak that occurred in the late 1970s among the
Yucpas Amerindians in western Venezuela was shown to be
due to HDV infection on the basis of retrospective epidemiologic, serologic, and immunohistochemical studies [2].
Since 1969 an acute, often fatal form of infective hepatitis,
manifested by sudden onset of fever, black vomitus, and fulminant hepatic failure, bas been observed in children, adolescents, and young adults of various Amerindian hamlets
throughout the Upper Orinoco basin in southern Venezuela.
Visiting rural physicians and health personnel based in the
area have recorded localized outbreaks of the sarne condition
that occurred in 1969, 1972, and 1973. At the beginning of
1975, in the course of an especially severe outbrea.k of similar sigos and symptoms, a clinically oriented seroepidemiologic survey showed that this entity was assodated with HBV
infection. Serum samples assayed at that time were kept frozen at - 40ºC for further studies.
ln an attempt to clarify the epidemiology of HDV infection
in isolated Amerindian communities of the Upper Orinoco
basin and to study the potential role of HDV in fulminant hepatitis in this area, we initiated in 1986 a cross-sectional,
community-based seroepidemiologic survey in two closely
related Yanomami communities located at the juncture of the
Ocamo and Mavaca rivers as they ftow into the Upper Orinoco.
The epidemiologic data collected during the earlier (1975)
study were reviewed, and the serum samples collected from
36 cases of acute hepatitis from the 1975 outbreak were again
assayed for both HBV and HDV markers of infection.
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Materials and Methods

Both studies were completed in the Yanomami communities of Ocamo and Mavaca, on the Upper Orinoco River basin, Distritio Rio Negro, Territorio Federal Amazonas. The
primitive, large, circular residential units or shaponos, averaging 70 inhabitants each, are scattered along the riverbanks
and lack running water, waste disposal systems, and protection against insects. Our previous visits to the area had revealed that malaria due to Plasmodium falciparum and
Plasmodium vivax is hyperendemic in this setting, as
manifested by numerous cases of acute infection early in li fe,
a splenic index of >50% for adults, anda 100% incidence
of malarial antibodies (índirect ftuorescence and ELISA).
ln 1986 the entire Yanomami population over 1 year of age
in Ocamo and Mavaca (210 individuais) was clinically examincd. lnform~tion regarding past or current jaundice and/or
other symptoms of liver disease was recorded. Eighty blood
samples were randomly obtained. Included were 54 samples
from healthy individuais and from 26 nonjaundiced patients
with hepatic and/or splenic enlargement. The ages of the group
range from 1 to 59 years; 40 were mate and 40 female. For
each of the 80 participants, Giemsa-stained peripheral blood
smears were examined to rule out active malaria. Serum samples were separated in the field and then frozen at - 70ºC for
further analysis in the laboratory. ln addition, 36 frozen serum samplcs that had been collected from patients with current or past liver disease during the original survey in 1975
(at the peak of the epidemie of severe hepatitis affecting the
sarne communities) were again assayed for markers of both
HBV and HDV infection.
Six jaundiced patients who were hospitalized at different
times at the Universidad Central Medical Center in Caracas
underwent more extensive clinicai studies, including liver
function tests and percutaneous liver biopsy.
An enzyme immunoassay was used for the detection of
HBsAg (with monoclonal antibodies), antibody to HBsAg
(anti-HBs), and total core antibodies (Abbott Laboratories,
Diagnostic Division, Caracas). All HBsAg-positive sera were
double-checked by RIA (Abbott). Tutal antibodies to delta
antigen (anti-delta) were assayed by RIA.
Statistical sigoificance was assessed by the x2 test with
Yates's correction or by Fisher's exact test where appropriate,
according to a computerized SYSTAT program (version 2.0,
Systat, Evanston, lll., 1984).

Results
Epidemiologic data collected during our earlier visit revealed that the outbreak under study had begun in the nearby
Yanomamo community of Tuma-Tuma in 1968. The índex case
was in an Arnerican missionary, who died of documented fui-

S3

minate type B virai hepatitis while in the hospital. He had
routinely administered-both to himself and to othersintramuscular multivitamin complexes, reusing unsterilized
syringes and needles. A few weeks later two Yanomami men
who had shared a syringe with the missionary developcd severe acute hepatitis. One died and the other survived after
a prolonged convalescence. ln the period from 1968 to 1974,
numerous cases of acute hepatitis occurred amoog the Amerindian population of 1àma-Tuma as well as in the adjacent
Yanomami hamlets of Padamo and Platanal. An undetermined
number of deaths occurred in association with the acute onset of jaundice, fever, black vomitus, and ascites. Four nonlethal cases occurred among the Caucasian pcrsonnel of the
religious mission located in the area. ln 1974 the Yanomamo
survivor of one of the two original secondary cases, at that
time asymptomatic, moved to the hamlet of Mavaca, where
he acted as an auxiliary nurse. ln the course of the following
year, 80 Yanomami (of some250 Amerindian inhabitants) and
two persons at the mission developed jaundice, which in many'
instances was accompanied by ascites.
Serologic results for lhe 80 random blood samples collected
in 1986 showed an overall prevalence of HBV infection (as
detected by any serologic marker) of 82.5 %, with an HBsAg
positivity rate of 30.6 %. Of note, 31 (39.7 %) of the 78 samples tested by RIA were positive for anti-delta, including 91.6%
of HBsAg-positive sera (table 1). Although the rate of HBsAg
carriage remained stable (23 %-35.7 %) in ali age groups, it
is noteworthy that 33.3 % of childreo 1-4 years of age were
already HBsAg positive. Furthermore, of the 24 HBsAg carriers, 18 (75%) were female. ln contrast, none of the six children 1-4 years of age tested positive for anti-delta, although
its prevalence for women of childbearing age ranged between
33.3% and 57.1% (P < .01). Most HDV infections seem to
be acquired between lhe ages of 5 and 14 years (table 1).
Liver biopsy findings for the six hospitalized symptomatic
palients, all of whom were HBsAg positive, invariably showed
evidence of either chronic aclive hepatilis (four cases) or postnecrotic cirrhosis (two cases).
Of the 36 sera collected in 1975 from individuais with recent acute or chronic tiver disease, 52.7% were positive for
HBsAg and 96.5% were positive for antibody to hepatitis B
core antigen (anti-HBc). Ali six HBsAg-posilive samples from
which enough serum remained to be assayed were also positive for anti-delta (table 2). Finally, we were able to locate
the original secondary case from 1968; this surviving palient
was also the index case in the currently investigated outbreak.
He had suffered from repeated bouts of liver disease characterized by fever, jaundice, tiver tenderness, and splenic
enlargement. Liver biopsy revealed severe chronic aclive hepatitis. A comparison of serologic results from 1975 and 1986
revealed that the patient had been an HDV-positlve carrier of
HBsAg throughout this period.
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Table 1. Markers ofHBV and HDV infection, according to age of study participant, in the Yano• mami population >l year of age in the Upper Orinoco basin of Venezuela.
No. in indicatcd group/no. testcd (% in group)
Anti-delta-positive
Age (y)
1- 4
5-9
10- 14
15- 19
;i.20

Total

HBsAg-positive

HBV-susceptible•

HBV-immunet

HBsAg·positive

HBV-immunc

2/6 (33.3)
3/ 12 (25.0)
5/ 14 (35. 7)
3/ 13 (23.0)
11/34 (32.3)
24179 (30.3)

2/6 (33.3)
3/1 2 (25.0)
1/ 14 (7. 1)
5113 (38.4)
2/35 (5.7)
13/80 (16 .2)

2/6 (33.3)
6/ 12 (50.0)
81 14 (57. 1)
5113 (38.4)
22/35 (62.8)
43/80 (53.7)

0/2 (... )
3/3 (100.0)
SIS (100.0)
3/3 (100.0)
11111 (100.0)
22/24 (9 1.6)

0/2 ( .. .)
3/6 (50.0)
3/8 (37.5)
1/5 (20.0)
2/22 (9.0)
9/43 (20.9)

• Negative for oll markers.
t Positive for nn1i-HBc or an1i-HBs ond negative for HBsAg.

Table 2. Markers of HBV and HDV infection, by age of patient,
in Yanomami residents with current or recent jaundice (MavacaOcamo, Upper Orinoco basin, Venezuela, 1975).
No. in indicatcd group/no. testcd (% in group)
Age (y)

HBsAg-positive

1- 9
10-19

519 (55.5)
518 (62.5)
9/ 19 (47.3)
19/36 (52. 7)

~20

Total

Anti-HBc-positive Anti-delta-positive•
717 (100.0)
717 (100.0)
14/ 15 (93.3)
28/29 (96.5)

2/2 (100.0)
4/4 (100.0)
6/6 (100.0)

• HBsAg carrlcrs from whom cnough scrum rcmained 10 be assayed for anli-dclla.

Discussion
Of the Amerindian ethnic groups of South America, the
Yanomami are among the largest to have remained relatively
isolated both from other indigenous groups and from the
influence of Caucasians and other nonindigenous South
Americans. They are spread over ao arca of "-'117,000 k:m2
in the Orinoco-Amazonas basins of southem Venezuela and
northem Brazil. Their current population is "'22,000, with
14,000 individuals in Venezuelan territory. Genetically, lhe
Yanomami seem not to be related to other ethnic groups. Most
Yanomami are semfoomadic; their livelihood depends variably on hunting, fishing, gathering, and simple agriculture.
Each Yanomamo community or residential unit is made up
of an average of 70- 120 inhabitants and is contained within
a large, circular one-sloped-roof hut (shapono) or several large
two-sloped huts arranged in a circular fashion. The intimacy
of Jife in a Yanomamo community is remarkable. With regard to HBV epidemiology specifically, premastication of
young children's food is a customary practice, as is nursing
of in1ànts by many different women in the course of a single
day. Among older individuals, boluses of tobacco are frequently shared, and piercing of ears and noses wilh shared,
unsterilized wooden instruments is widespread. Yanomami
often groom each other for lice and then crush the blood-filled
insects between their teeth. Sexual intercourse begins shortly
after puberty. Nuclear families consisting of one man plus

one or severa! spouses and their descendants Jiving in close
proximity are customary. Homosexuality appears to be unusual.
Although the number of serum samples assayed is small ..
(table 1), we documented a high rate (33.3 %) of HBsAg carriage in children 1-4 years of age. This observation, along
with the fact that 18 (75%)of24 HBsAg-positive individuals
were female (P < .01), wilh many women of childbearing age,
strongly suggests transmission (eilher intrauterine or perinatal) from mother to child. ln contrast, not one of the samples
from children 1-4 years of age was positive for anti-delta, despite an overall prevalence of 39.7 % and a rate of 41.6 % for
women of childbearing age (P < .01). Moreover, most antidelta seroconversions seem to occur between 5 and 14 years
of age. Thus, HDV infection is acquired later in life lhan HBV
infection, and, in a population wilh an already-high rate of
HBV infection, the acquisition of HDV may be related to the
various cultural practices mentioned above and/or the commencement of sexual activity.
ln lhe current investigation we found a remarkably high rate
of HBV infection (82.5%), which was associated with a high
rate of bolh HBsAg positivity (30.6 %) and HDV infection
(39.7 %)-well above figures reported from most parts of the
world. HDV is a major cause of acute and chronic hepatic
disease in lhe Yanomami communities of lhe Upper Or.inoco
basin. Although further and more specific epidemiologic
studies are necessary, lhe role of perinatal HBV transmission
is likely to be considerable, while the exact mechanism of
HDV transmission late in life remains unclear.
Finally, these findings suggest that the initiation of the outbreak of severe acute and chronic hepatitis in the Yanomami
communities of the Upper Orinoco basin in 1975 may have
coincided with the introduction of HDV into a population with
a preexisting high rate of HBV infection. Tu our knowledge,
lhis is lhe fi rst seroepidemiologic documentation of an HDV
outbreak in a community anywhere in the world as early as
1975, and our observations indicate the need for additional
retrospective serologic studies in populations where HBV infection is endemic.
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