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Abstract
Background—Human herpesvirus type 8 (HHV-8) is hyperendemic in Amerindian populations,
but its modes of transmission are unknown.

Methods—Antibodies against either HHV-8 lytic antigen or HHV-8 latency-associated nuclear
antigen (LANA) were detected, by immunofluorescence assays, in 339 Amerindians and 181 non-
Amerindians from the Brazilian Amazon. Serological markers of oro-fecal (hepatitis A),
parenteral (hepatitis B and C), and sexual (herpes simplex virus type 2 and syphilis) transmission
were measured by specific ELISAs. Salivary HHV-8 DNA was detected by use of a nested
polymerase chain reaction assay and was sequenced.

Results—Antibodies against either lytic antigen or LANA were detected in 79.1% of
Amerindians and in 6.1% of non-Amerindians (adjusted seroprevalence ratio [SR], 12.63 [95%
confidence interval {CI}, 7.1–22.4]; P< .0001). HHV-8 seroprevalence increased with age among
Amerindians (PTrend< .001) and already had high prevalence in childhood but was not sex specific
in either population. The 2 populations did not differ in seroprevalence of oro-fecal or parenteral
markers, but seroprevalence of markers of sexual transmission was lower among Amerindians.
HHV-8 DNA in saliva was detected in 47 (23.7%) of 198 HHV-8 seropositive Amerindians.
Detection of HHV-8 DNA decreased with age (PTrend< .04) and was more common in men (SR,
2.14 [95% CI, 1.3–3.5]; P= .003). A total of 36 (76.6%) of the 47 saliva HHV-8 DNA samples
were sequenced, and all clustered as subtype E.

Conclusion—The data support the hypothesis of early acquisition and horizontal transmission,
via saliva, of HHV-8 subtype E in Amerindian populations.

Human herpesvirus type 8 (HHV-8), also called “Kaposi sarcoma–associated herpesvirus”
(KSHV), is the etiologic agent of all forms of Kaposi sarcoma (KS) [1, 2], primary effusion
lymphoma [3], and the HIV-associated plasmablastic cell variant of multicentric Castleman
disease [4, 5]. The modes of HHV-8 transmission have long remained unclear. Surveillance
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of KS cases at the beginning of the AIDS epidemic in the United States revealed that men
who have sex with men (MSM) were at higher risk of KS than any other HIV-transmission
group, suggesting a sexually transmissible pathogen [6]. Subsequent seroepidemiological
studies have indicated that number of sex partners, HIV-seropositivity, and sexual practices
involving exposure to saliva were associated with HHV-8 acquisition in MSM [7–9].

In the United States and most western European countries, areas where the occurrence of KS
is rare out-side high-risk groups, HHV-8 serosurveys have shown that HHV-8 is acquired
after puberty and that the seroprevalence remains low (2%–8%) in the general population
[10, 11]. In contrast, in populations living around the Mediterranean basin [12–14] and in
eastern and central African countries [15–18], areas where the incidence of KS is high,
HHV-8 appears to be acquired early in childhood, and high seroprevalence has been
reported. Recently, unusually high HHV-8 seroprevalences, ranging from 24% to 100%,
have been described in Amerindian populations from Brazil, French Guiana, and Ecuador
[19–22], for whom KS incidence data are not available, although the occurrence of classic
KS has been documented in 1 HIV-negative Peruvian Amerindian [23]. In these endemic
areas, the linear increase in HHV-8 seroprevalence before puberty [21, 24, 25], with modest
increases in adulthood, and the association between HHV-8 seropositivity in children and
having at least 1 seropositive first-degree relative [26] suggest nonsexual routes of
transmission, probably via saliva, between siblings [24, 26].

Molecular studies have provided further insights into the epidemiology and transmission of
this infection. Both the detection of HHV-8 DNA in the saliva of infected children [27] and
the association between children’s infection status and their mother’s higher saliva HHV-8
loads [28] are consistent with the occurrence of HHV-8 transmission, via saliva, within
families. A recent study has shown that 5 of 6 concordant polymerase chain reaction (PCR)–
positive Ugandan mother-child pairs exhibited the same HHV-8 subtype, emphasizing the
importance of intrafamilial transmission of HHV-8 in endemic areas [29]. A particular
feature of the epidemiology of HHV-8 in Amerindians is that, to date, only 1 HHV-8 strain
(subtype E) has been found in these populations [19, 20, 22], but data are lacking regarding
its exact mode of transmission.

We conducted a study to investigate potential modes of transmission of HHV-8 in
Amerindian populations of a remote region of the Brazilian Amazon. We estimated the age-
and sex-specific seroprevalence of HHV-8 and other markers of orofecal, parenteral, or
sexually transmissible pathogens in indigenous and nonindigenous groups living in the same
area. Furthermore, we collected saliva samples from the Amerindian population, to
investigate the age- and sex-specific occurrence of HHV-8 oral shedding and to conduct
genotypic characterization of HHV-8 DNA in this population.

POPULATIONS, MATERIALS, AND METHODS
Study Setting and Populations

The study was conducted in the area of the Trombetas River, a tributary of the Amazon
River, in Para State, Brazil. Amerindian populations originating from 4 different ethnic
groups (Mawayana, WaiWai, Katwena, and Xerew) and comprising 1270 adults and
children living in the Mapuera village were eligible for inclusion in the study. A group of
ethnically mixed non-Amerindian populations, living in scattered houses on the banks of the
Trombetas River, also were included in the study, as a comparison group to control for
possible environmental factors of exposure.

The purpose and methods of the study were explained to community leaders and through
community meetings, although informed-consent procedures were done individually, with
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the assistance of local indigenous health agents. In the Amerindian community, consent was
provided mostly verbally and, for children under the age of 15 years, by parent or guardian,
whereas the non-Amerindian participants provided it in written form.

The study was approved by the Amerindian traditional chiefs, the Indigenous National
Agency of Brazil, and the ethics research committee of the Ministry of Health of Brazil.

Study Procedures
The fieldwork was conducted from March 2003 to April 2004. Participants’ characteristics
were recorded by use of a simple interviewer-administered questionnaire. A 10-mL blood
sample was collected for serological testing. Saliva samples were obtained from the
Amerindians only, because of the expected low HHV-8 seropositivity among the non-
Amerindians. Specimens were collected by rubbing a Dacron swab over the mucosa of both
sides of the mouth. Each swab was expressed into a cryovial containing 3 mL of Hanks’
medium with 50 μg/mL vancomycin, 500 μg/mL imipenen, and 2 μg/mL amphotericin B.
Samples were stored in liquid nitrogen, shipped to the São Paulo Instituto de Medicina
Tropical, and stored at −80 °C until testing.

Laboratory Methods
Detection of antibodies against HHV-8—Antibodies against HHV-8 latency-
associated nuclear antigen (LANA) and against HHV-8 lytic antigen were determined by
immunofluorescence assay (IFA), at a 1:40 starting dilution, using a body cavity–based
lymphoma (BCBL)–1 cell line. Punctuate nuclear staining in non-induced BCBL-1 cells was
considered to indicate seropositivity for antibodies against LANA. The viral lytic cycle was
induced by incubating BCBL-1 cells with 20 ng/mL 12-O-tetradecanoylphorbol-13–acetate
(TPA) (Sigma) for 96 h. Entire-cell fluorescence in ~20% of TPA-treated cells was
considered to indicate seropositivity for antibodies against lytic-phase antigen [30].

Surrogate markers of oro-fecal, blood-borne, and sexually transmitted
infections—Serological surrogate markers of infections transmitted via different routes
were identified to allow inferences to be made about HHV-8 transmission. The presence of
antibodies against total anti–hepatitis A virus (HAV) was considered to be a surrogate
marker of infectious agents transmitted via the oro-fecal route and was tested by use of
Bioelisa HAV (Biokit); the presence of IgG antibodies against hepatitis C virus (HCV) was
considered to be a surrogate marker of blood-borne agents and was tested by use of Ortho
HCV 3.0 ELISA (Ortho Diagnostics); the presence of antibodies against Treponema
pallidum and the presence of antibodies against herpes simplex virus type 2 (HSV-2) were
considered to be surrogate markers for sexually transmitted infections and were tested,
respectively, by Trepanostika ELISA (Biomérieux) and HerpeSelect ELISA (Focus
Technologies) using a cutoff higher than that indicated by the manufacturer (i.e., OD >3.5
rather than OD >1.1), as suggested by others [31] and by our own performance evaluation
[32]; and the presence of antibody against hepatitis B core antigen (HBcAg) was considered
to be a marker of parenterally, sexually, or vertically transmissible agents and was tested by
Ortho HBcAg ELISA (Ortho Diagnostics).

Detection of HHV-8 DNA—HHV-8 DNA from saliva samples was detected by nested
PCR amplifying a 233-bp fragment from the HHV-8 minor capsid protein gene (open
reading frame [ORF]26), as described elsewhere [30].

Molecular characterization of HHV-8—For molecular characterization of HHV-8 DNA
isolates, 2 different fragments of the ORF-K1 variable–loop region, VR1 (380 bp) and VR2
(336 bp), were amplified by use of PCR primers described elsewhere [33]. Amplification
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was done in 50-μL reaction mixtures comprising 25 pmol of each primer, 200 μmol/L of
each deoxynucleoside triphosphate, 10 mmol/L Tris-HCl (pH 9,0), 50 mmol/L KCl, 1.5
mmol/L MgCl2, and 2.5 U of Taq platinum DNA polymerase (Invitrogen). Reactions were
run in an Eppendorf Mastercycler gradient using a step-cycle program. After initial
denaturation of DNA at 94 °C for 5 min, 35 cycles were run at 94 °C for 30 s, 61 °C for 45
s, and 72 °C for 1 min, with a subsequent extension, at 72 °C extension for 10 min, for VR1.
For the second-round PCR, 2.5 μL of the first-round PCR product was used as template
DNA, and the same conditions that had been used for producing a 380-bp DNA fragment
were applied. For VR2, the outer primer pair produced a 373-bp DNA fragment, at an
annealing temperature of 56 °C, and the inner primer pair produced a 336-bp DNA
fragment, at an annealing temperature of 59 °C.

All laboratory procedures were performed under stringent conditions, to avoid
contamination: 3 separate rooms were used to (1) prepare amplification mixes (buffer,
MgCl2, deoxyribonucleoside triphosphate, expanded proofreading Taq DNA polymerase,
primers, and distilled water), (2) apply DNA to the Eppendorf tubes, and (3) run the agarose
gels. In addition, each PCR run contained several negative controls (i.e., water instead of
DNA templates). PCR products were analyzed by gel electrophoresis in a 2% agarose gel
and were visualized by exposure to UV light after being stained with ethidium bromide.

Amplicons were purified for direct sequencing, by use of Microcon100 Centrifugal Filter
devices (Millipore). The sequencing mix was prepared by use of a Big Dye Terminator kit
(Applied Biosystems), and the resulting labeled DNA was analyzed on an ABI PRISM 377
DNA sequencer (Applied Biosystems). Data were derived from both forward and reverse
sequences of all PCR products.

The KSHV DNA sequences obtained were aligned by the ClustalW program in the BioEdit
statistical package [34]. The translated amino acid sequences were classified by
phylogenetic studies and by visual comparison with ORF-K1 prototype sequences described
by Zong et al. [35]. Phylogenetic relationships between DNA sequences were analyzed by
the neighbor-joining method [36] using the Kimura 2-parameter distance model [35] in the
MEGA2 package [37]. The trees were determined in 1000 replicates, to conduct bootstrap
analysis.

Statistical Analyses
Statistical analyses were performed by use of Stata statistical software (version 8.2;
StataCorp). The risk associated with HHV-8 infection and markers of oro-fecal, blood-
borne, or sexual transmission were estimated by use of seroprevalence ratios (SRs) and their
95% confidence intervals (CIs), adjusted for age group (≤14 years, 15–24 years, 25–34
years, and ≥35 years) and for sex. Adjusted SRs were obtained by fitting a generalized linear
model to estimate the risk, in Amerindians versus non-Amerindians, of infection with
HHV-8 and other serological markers. χ2 Statistics, with Fisher’s exact test being used for
small values, were computed for comparison of categorical variables. The χ2 test for linear
trend was used to examine the variations in HHV-8 seroprevalence and HHV-8 oral
shedding, adjusted for age group and sex.

RESULTS
A total of 339 Amerindians (195 [57.5%] of whom were female) from the Mapuera village
(~27% of the total population), and 181 non-Amerindians living in neighboring riverside
settlements (106 [58.6%] of whom were female) agreed to participate in the study. Median
ages among the Amerindian and non-Amerindian populations were 22 years (interquartile
range [IQR], 13–37 years) and 17 years (IQR, 9–35 years), respectively.
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The age- and sex-adjusted seroprevalences of HHV-8 and other surrogate markers among
Amerindian and non-Amerindian populations are presented in table 1. Overall, the
seroprevalence of HHV-8 (according to either LANA or lyticantigen IFA) was 79.1% in
Amerindians and 6.1% in non-Amerindians (SR, 12.63 [95% CI, 7.1–22.4]). Among
Amerindians, antibodies against HHV-8 LANA were detected more often than antibodies
against HHV-8 lytic antigen (76.7% vs. 62.2%; P < .0001); among non-Amerindians, the
converse was observed (0.5% for antibodies against LANA vs. 6.1% for antibodies against
lytic antigen; P < .001). These patterns were observed in all age groups.

In both Amerindians and non-Amerindians, there was a high seroprevalence of HAV, which
was used as a surrogate marker for oro-fecal transmission. All but 1 of the Amerindians ≥15
years old (99%) had antibodies against HAV (data not shown). Conversely, in both
populations there was a total absence of HCV, which was used as a surrogate marker for
parenteral transmission. The seroprevalences of HSV-2 and T. pallidum, which were used as
markers for sexual transmission, were significantly lower in the Amerindian population. The
seroprevalence of antibodies against HBcAg, which was used as a surrogate marker of
possible parenteral, or sexual transmission, also was significantly lower in the Amerindian
population.

The seroprevalences of antibodies against either LANA or lytic antigen, adjusted for age and
for sex, are presented in table 2. Among Amerindians, the seroprevalence of HHV-8 was age
specific (PTrend< .001), being lower in children ≤14 years old than in individuals >15 years
old (66.3% vs. 85.0%; P< .001), but there was no sex-specific difference (77.8% among
males vs. 80.0% among females; P = .2). None of the 4 children who were ≤3 years old had
antibodies against either LANA or lytic antigen. Among non-Amerindians, there were, in all
age groups, only a few infections, with no statistical difference between the seroprevalence
among younger individuals and that among older individuals (3.7% among children ≤14
years old vs. 7.9% among older individuals; P = .3) or between the seroprevalence in males
and that in females (P = .3).

Paired saliva-and-blood samples were obtained from 243 (71.7%) of the 339 Amerindians;
198 (81.5%) of these 243 were seropositive for antibodies against either LANA or lytic
antigen. The seroprevalence of HHV-8 DNA in saliva was 23.7% (47/198) in this population
(table 2), and HHV-8 DNA was not detected in the saliva of any of the 45 individuals who
were seronegative for antibodies against LANA and against lytic antigen. It is noteworthy
that all 47 individuals shedding HHV-8 were seropositive for antibodies against LANA but
that only 37 (78.7%) of 47 were seropositive for antibody against lytic antigen (P = .001).
Oral shedding decreased significantly with age (PTrend = .04) and was more frequent in
HHV-8–seropositive males than in HHV-8–seropositive females (34.1% vs. 16.4%; P = .
003), particularly among those ≤14 years old (14/23 [60.9%] in boys vs. 4/29 [13.8%] in
girls; SR, 4.41 [95% CI, 1.7–11.6]; P = .003).

Genetic variability as determined by analysis of VR1 and VR2 fragments of the K1 gene
was studied in 39 HHV-8 DNA sequences obtained from the 47 HHV-8 oral shedders. To
allow for a more robust analysis, all samples were included in either VR1 or VR2
phylogenetic analysis; final trees with ≥70% bootstrap support are shown in figure 1. The
simultaneous inclusion of DNA sequences in VR1 and VR2 phylogenetic trees was possible
for 8 samples—Kat13, Kat65, Wai9, Wai34, Wai35, Wai293, Wai377, and Wai386. Of the
39 individual sequences, 36 could be included in phylogenetic analysis with a robust
bootstrap and were submitted to GenBank (figure 1); all of these 36 samples clustered as
subtype E. The majority of samples from Mapuera were closely related to isolates from the
Huaorani Amerindians from Ecuador [20].
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DISCUSSION
The high seroprevalence of HHV-8 observed among Amerindians from the Para state of the
Brazilian Amazon confirms previous reports showing HHV-8 to be hyperendemic among
Amerindian populations from Brazil, French Guiana, and Ecuador [19–22]. The contrasting,
10-fold-lower seroprevalence of HHV-8 among non-Amerindian populations that are living
in the same geographical area and under similar living conditions but are seldom in direct
contact with each other suggests that HHV-8 infection in Amerindian populations is
associated with specific risk factors or behaviors that have not yet been elucidated but that
do not appear to be linked to the environment. Further anthropological and behavioral
research is required to elucidate some of these factors. Another striking difference between
the populations in the present study was the serological profile of HHV-8 infection. In the
non-Amerindians, the seroprevalence of antibodies against HHV-8 lytic antigen was higher
than that of antibodies against HHV-8 LANA.

A similar profile was found among children and adults from the general population and
among high-risk groups in Brazil [44]. Conversely, the Amerindians exhibited a higher
seroprevalence of antibodies against LANA than of antibodies against lytic antigen, a profile
that has been reported in another Amerindian population, in Ecuador [20]. Further studies
are needed to evaluate the significance of this finding and its possible connections to genetic
characteristics of the virus, Amerindian populations, or both.

The high age- and sex-adjusted seroprevalences of HAV infection in both Amerindian and
non-Amerindian populations reflect the rather poor sanitary conditions in the Trombetas
River area. On the other hand, both the absence of serological markers of HCV and the
lower age-adjusted seroprevalence of HBV infection among Amerindians suggest that
cultural practices possibly associated with enhanced risk of parenteral transmission, such as
the bloodletting, scarification, and tattooing practiced by Amerindian populations, do not
play an important role in HHV-8 transmission. Likewise, both the absence of serological
evidence of syphilis and the low age- and sex-adjusted seroprevalences of antibodies against
HSV-2 and against HBV in Amerindians suggest that sexual activity is probably not a
relevant route of HHV-8 transmission. The fact that two-thirds of children ≤14 years old
were already infected with HHV-8 further supports the hypothesis that nonsexual
transmission is an important mode of infection among Amerindians. HHV-8 seroprevalence
rates of 35% and 41% in children ≤10 years old have been observed among other
Amerindian populations from the Amazon region [19, 21], raising the possibility of both
person-to-person and mother-to-child transmission of HHV-8 in this population [21].
Although none of the 4 3-year-old Amerindian children examined had antibodies against
HHV-8, the design of the present study did not allow determination of the specific role
played by vertical or perinatal transmission. Data from other studies indicate that mother-to-
child HHV-8 transmission occurs in endemic populations [24–26, 28, 29] and in children
born to HIV-infected mothers [45, 46], although it is not clear from these studies how such
transmission actually occurs. However, the age-related increase in HHV-8 seroprevalence in
some of these studies [24, 26–28, 46] highlights the importance of horizontal transmission of
the virus, possibly including mother-to-child transmission. Strong correlations between
HHV-8 seroprevalence in children and mother-child and sibling-sibling familial aggregation
[24, 26] and high household density [27] have been observed, suggesting that transmission
occurs mainly by close and intimate interpersonal contact, likely via saliva.

HHV-8 DNA is commonly detected in the saliva of HIV-infected men [47–49] and women
[50]. Epidemiological evidence has pointed to particular sexual behaviors involving saliva,
such as deep kissing and oro-anal contact, as being significant risk factors for HHV-8
infection [48, 49]. In a hyperendemic population in South Africa, higher HHV-8
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seroprevalence among children was correlated with higher HHV-8 loads in maternal saliva
[28]. The fact that nearly one-fourth of HHV-8–seropositive Amerindians were shedding
HHV-8 in saliva suggests that person-to-person contact might be a major mechanism of
HHV-8 transmission in these populations. The significant age-related decrease in HHV-8
DNA in saliva suggests that virus transmission via saliva is more frequent among children,
particularly in those ≤14 years old. The reasons for higher virus shedding in young males
will require further exploration; however, it can be hypothesized that the apparently poorer
host control of HHV-8 replication in males, indicated by increased oral shedding, may be
linked to a higher incidence of KS later in life, as has been noted in other populations [2],
although these data are lacking for Amerindian populations and should be further
investigated

Because saliva samples were collected only once, and because of the intermittent nature of
oral viral shedding [48, 49], it is quite likely that the observed rates of shedding are an
underestimation. Moreover, we have not collected samples from other possible shedding
sources (e.g., genital secretions, urine, or stool), although it is known that such sources may
play a minor role compared with that played by oral shedding [48, 50]. Thus, the overall
frequency of HHV-8 shedding in this population, although not known, is likely to be very
high.

The finding that 100% of Amerindians shedding HHV-8 were seropositive for antibody
against LANA but that only 77% of such individuals were seropositive for antibody against
lytic antigen indicates that, in this population, the presence of antibody against LANA may
be more closely related to HHV-8 replication than is the lytic antigen–antibody response.
This result contrasts with findings from studies in Africa, in which the presence of HHV-8
DNA in saliva was found to be associated with either seropositivity for [27] or higher titers
of [28] antibodies against lytic antigen. Such differences could be related to the main
HHV-8 strain (i.e., subtype E) circulating in this population, host genetic factors
characteristic of the Amerindian populations, or particular virus-host interactions in these
populations.

In conclusion, we have observed very high levels of infection with, and oral shedding of,
HHV-8 in Amerindians but not in non-Amerindians living in the same area of the Brazilian
Amazon. Among Amerindians, HHV-8 is acquired at a young age, with no sex-specific
difference in frequency, supporting the hypothesis of horizontal transmission of the virus.
Oral excretion of the virus—exclusively subtype E—is more frequent in young males.
Factors that govern acquisition and transmission of HHV-8 in Amerindian populations
should be further studied.
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Figure 1.
Unrooted phylogenetic trees constructed by the neighbor-joining method using the Kimura
2-parameter distance model with 1000 bootstrap replicates in the MEGA3.1 software
package. The best tree was obtained from 368 bp of the VR1/K1 region of human
herpesvirus type 8 (HHV-8) (A) and from 248 bp of the VR2/K1 region of HHV-8 (B). A,
27 VR1/K1 HHV-8 DNA sequences amplified from saliva samples from Brazilian
Amerindians (identified as Kat, Maw, Wai, Xer, and Hex) and another 26 HHV-8 DNA
sequences deposited in GenBank and representing 5 major HHV-8 groups: subtype E—
Hua1, Hua2, Sio1, and Sio2 (Ecuador [20]) and Tupi1 and Tupi2 (Brazilian Amazon [19]);
subtype D—ZKS3 (New Zealand [35]) and TKS10 (Taiwan [35]); subtype B—G91 and
G101 (The Gambia [38]); subtype C—Arg7 (Argentine [39]), ASM-72 and BC2 (United
States [35]), and IER4 (Italy [38]); subtype A—BRA/SP93 (variant A6) and BRA/SP81 and
BRA/SP65 (variant A′) (South Brazil [40]); subtype A, variant A1—BCBL-R (United
States [35]); subtype A, variant A4—BCBL-B (United States [35]); subtype A, variant A2—
K1-40 (United States [41]); subtype A, variant A3—IER7 (Italy [38]) and K1-32/Bcb
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(United States [41]); and subtype A, variant A5—K1-13/Lov and K1-46 (French Guiana
[42]) and BRA/SP9 and BRA/SP84 (South Brazil [40]). Open-reading-frame (ORF)K1/VR1
DNA sequences have been deposited in GenBank (accession numbers EF204999-EF205001,
EF209410-EF209421, and EF375500-EF375513). B, 17 VR2/K1 HHV-8/ DNA sequences
amplified from saliva samples from Brazilian Amerindians (identified as Kat, Maw, and
Wai) and another 20 HHV-8 DNA sequences obtained elsewhere: subtype E—Hua1, Hua2,
and Hua3 (Ecuador [20]) and Tupi1 and Tupi2 (Brazilian Amazon [19]); subtype D—ZKS3
(New Zealand [35]) and TKS10 (Taiwan [35] ); subtype B—BRA/SP19, BRA/SP43, and
BRA/SP78 (South Brazil [40]), K1-57/Eti (French Guiana [41]), and W4 (Malawi [43]);
subtype C—BRA/SP61 (South Brazil [40]) and BC2 (United States [35]); subtype A, variant
A1— BRA/SP89 (South Brazil [40]) and BCBL-R (United States [35]); subtype A, variant
A4—IFe8 (Italy [38]) and BCBL-B (United States [35]); and subtype A, variant A2—
K1-40/Bc-1 (United States [41]) and Ema7 (Spain [38]). ORF K1/VR2 DNA sequences
have been deposited in GenBank (accession numbers EF375514- EF375549).
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Table 1

Age- and sex-adjusted seroprevalences of markers for HHV–8 infection and surrogate markers for oro-fecal
infection (HAV), parenteral infection (HBV and HCV), sexually transmissible infection (HSV-2; Treponema
pallidum), in Mapuera Amerindians and non-Amerindian riverside residents of the Trombetas River, Amazon
region of Brazil.

Prevalence, no. (%) of subjects

Serological marker Amerindians
(n = 339)

Non-Amerindians
(n = 181) SRa (95% CI)

HHV-8

 LANA

  Negative 79 (23.3) 180 (99.4)

  Positive 260 (76.7) 1 (0.5) 135.22 (19.1–955.5)

 Lytic antigen

  Negative 128 (37.8) 170 (93.9)

  Positive 211 (62.2) 11 (6.1) 9.64 (3.9–23.8)

   Overall (LANA or lytic antigen)

    Negative 71 (20.9) 170 (93.9)

    Positive 268 (79.1) 11 (6.1) 12.63 (7.1–22.4)

HAV

 Negative 6 (1.8) 16 (8.8)

 Positive 333 (98.2) 165 (91.2) 1.07 (1.0–1.1)

HBV

 Negative 316 (93.2) 75 (83.3)b

 Positive 23 (6.8) 15 (16.7)b 0.40 (0.2–0.7)

HCV

 Negative 339 (100) 90 (100)b

 Positive 0 0 NC

HSV-2

 Negative 314 (92.6) 117 (64.6) 0.17 (0.1–0.3)

 Positive 25 (7.4) 64 (35.4) NC

T. pallidum

 Negative 339 (100) 171 (94.5)

 Positive 0 10 (5.5) NC

CI, confidence interval; HAV, hepatitis A virus; HBV, hepatitis B virus; HCV, hepatitis C virus; HHV-8, human herpesvirus type 8; HSV-2, herpes
simplex virus type 2; LANA, latency-associated nuclear antigen; NC, not calculated; SR, seroprevalence ratio.

a
Adjusted for age group (≤14 years, 15–24 years, 25–34 years, and ≥35 years) and for sex.

b
Only 90 samples were tested.
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Table 2

Seroprevalence of antibodies against human herpesvirus type 8 (HHV-8), in Mapuera Amerindians and non-
Amerindian riverside residents of the Trombetas River, Amazon region of Brazil, according to age and sex,
and detection of HHV-8 DNA in saliva from Amerindians.

Non-Amerindians
(n = 181):

HHV-8, LANA or
lytic-antigen IFA

Amerindians
(n = 339)

Characteristic HHV-8, LANA or
lytic-antigen IFA

HHV-8 DNA,
salivaa

Age group

 ≤3 years 0/12 (0) 0/4 (0) 0

 4–9 years 2/39 (5.1) 28/39 (71.8) 9/22 (40.9)

 10–14 years 1/29 (3.4) 39/58 (67.2) 9/30 (30.0)

 15–19 years 1/19 (5.3) 36/54 (66.7) 6/28 (21.4)

 20–24 years 0/12 (0) 31/37 (83.8) 3/21 (14.3)

 25–29 years 2/9 (22.2) 22/24 (91.7) 5/17 (29.4)

 30–34 years 0/15 (0) 22/24 (91.7) 4/15 (26.7)

 35–39 years 2/10 (20.0) 23/26 (88.5) 5/17 (29.4)

 ≥40 years 3/36 (8.3) 67/73 (91.8) 6/48 (12.5)

  Total 11/181 (6.1) 268/339 (79.1) 47/198 (23.7)

  PTrend b .2 <.001 .04

Sex

 Male 3/75 (4.0) 112/144 (77.8) 28/82 (34.1)

 Femalec 8/106 (7.5) 156/195 (80.0) 19/116 (16.4)

  Total 11/181 (6.1) 268/339 (79.1) 47/198 (23.7)

  SRd 0.54 (0.1–1.9) 0.94 (0.8–1.0) 2.14 (1.3–3.5)

    P .3 .2 .003

NOTE. Data are no. of individuals testing positive/total no. of individuals tested (%), unless otherwise indicated. IFA, immunofluorescence assay;
LANA, latency-associated nuclear antigen; SR, seroprevalence ratio.

a
Denominators include saliva samples from HHV-8–seropositive individuals only.

b
Adjusted for sex.

c
Reference group.

d
Adjusted for age, on the basis of the age groups listed.
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