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Abstract

The aims of the present study were to determine the prevalence of
human herpesvirus type 8 (HHV-8) in HIV-positive Brazilian patients
with (HIV+/KS+) and without Kaposi�s sarcoma (HIV+/KS-) using
PCR and immunofluorescence assays, to assess its association with
KS disease, to evaluate the performance of these tests in detecting
HHV-8 infection, and to investigate the association between anti-
HHV-8 antibody titers, CD4 counts and staging of KS disease. Blood
samples from 66 patients, 39 HIV+/KS+ and 27 HIV+/KS-, were
analyzed for HHV-8 viremia in peripheral blood mononuclear cells by
PCR and HHV-8 antigenemia for latent and lytic infection by immu-
nofluorescence assay. Positive samples for latent nuclear HHV-8
antigen (LNA) antibodies were titrated out from 1/100 to 1/409,600
dilution. Clinical information was collected from medical records and
risk behavior was assessed through an interview. HHV-8 DNA se-
quences were detected by PCR in 74.3% of KS+ patients and in 3.7%
of KS- patients. Serological assays were similar in detecting anti-LNA
antibodies and anti-lytic antigens in sera from KS+ patients (79.5%)
and KS- patients (18.5%). HHV-8 was associated with KS whatever
the method used, i.e.,  PCR (odds ratio (OR) = 7.4, 95% confidence
interval (CI) = 2.16-25.61) or anti-LNA and anti-lytic antibodies (OR
= 17.0, 95%CI = 4.91-59.14). Among KS+ patients, HHV-8 titration
levels correlated positively with CD4 counts (rho 0.48, P = 0.02), but
not with KS staging. HHV-8 is involved in the development of KS in
different geographic areas worldwide, as it is in Brazil, where HHV-
8 is more frequent among HIV+ patients. KS severity was associated
with immunodeficiency, but no correlation was found between HHV-
8 antibody titers and KS staging.
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Introduction

Kaposi�s sarcoma-associated herpesvirus
(KSHV) or human herpesvirus type 8 (HHV-
8) has been frequently detected in lesions
and peripheral blood mononuclear cells
(PBMC) from patients with all forms of
Kaposi�s sarcoma (KS) disease (1,2), as well
as in specific types of AIDS-associated lym-
phomas (3,4). The prevalence of HHV-8 in
the general population is low, and many
studies have suggested that there is a close
association between HHV-8 and KS (1,5-8).
HHV-8 is frequently detected in KS-positive
patients with and without HIV infection in
Africa (9,10) and in other areas where KS is
endemic, such as Mediterranean and eastern
European countries (9). In western countries
where KS is predominantly associated with
HIV infection, HHV-8 is frequently detected
in patients with AIDS-related KS (1,5,6,11,
12), though it has also been found in HIV-
negative patients with KS, and in healthy
individuals the infection is not common (13-
15).

In Brazil, the prevalence of HHV-8 is not
well established. Some studies have shown
that HHV-8 infection is associated with KS,
male gender, homosexual orientation and
HIV and hepatitis B virus infection (8,15).
Recently, however, immunofluorescence
studies identified a new subtype of HHV-8,
subtype E, detected in different tribes of
Brazilian Amerindians in the north region of
Brazil. HIV or KS disease was not identified
in these populations and the transmission of
HHV-8 seems to be by the oral rather than
the sexual route (16).

The present study was devised to deter-
mine the prevalence of HHV-8 infection in
HIV-positive patients with and without KS,
comparing results from PCR and two sero-
logical assays, and also to evaluate its asso-
ciation with KS disease. The correlation be-
tween antibody titers and the different stages
of KS disease, as well as with the number of
CD4 cells, was investigated.

Material and Methods

Description of the study and sample
composition

A cross-sectional study was conducted
from January 1997 to February 1998 at two
STD/AIDS clinics in Vitória and São Paulo,
by examining two groups of HIV-positive
patients. The first group consisted of all
patients aged 18 and above diagnosed with
KS (KS group) confirmed by histological
examination who were attending the clinics
for follow-up during the study period. A
total of 39 patients out of 40 patients se-
lected (refusal rate was 2.5%) agreed to par-
ticipate. The second group was formed by 27
HIV-seropositive patients aged 18 and above
without KS or any clinical indication of KS,
who were randomly selected from the same
clinics, also attending follow-up consulta-
tions. Although the HIV serostatus of all
patients was already known, they were re-
tested by ELISA (Abbott do Brasil, São Paulo,
SP, Brazil and Organon Teknika, São Paulo,
SP, Brazil) and confirmed by immunofluo-
rescence assay (IFA; Fiocruz, Rio de Janeiro,
RJ, Brazil), as part of the study protocol.
Demographic information and patterns of
risk behavior were collected during a struc-
tured face-to-face interview. Clinical infor-
mation, latest CD4 count and HIV viral
load were taken from medical records. A
blood specimen was collected immediately
after the interview in order to perform sero-
logical testing and PCR for HHV-8. All pa-
tients gave written consent to take part in the
study. The protocol was approved by the
Ethics Committees of the participating hos-
pitals.

The KS group was further classified ac-
cording to clinical presentation in terms of
number of lesions and organs affected (17):
KS stage I corresponded to limited cutane-
ous lesions (<10 lesions or lesions restricted
to one anatomic area); stage II, disseminated
cutaneous lesions (>10 or in more than one
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anatomic area); stage III, visceral lesions
only (gastrointestinal, lymph nodes), and
stage IV, cutaneous and visceral lesions.

Laboratory methods

PBMC were separated from heparinized
peripheral blood (15 ml) by Ficol-Hypaque,
and DNA was extracted with the QuiAmp
blood kit (Quiagen, Chatsworth, CA, USA).
After extraction, DNA was stored at 4oC
until use. Oligonucleotide primers were used
to amplify a 233-bp region of the KS330233

viral sequence in the DNA samples. A sample
of 25 µl contained approximately 150-200
ng of genomic DNA, 100 pmol of each primer
(5�TCCGTGTTGTCTACGGTCCAG3�)
and 5�AGCCGAAAGGATTCCACCAT3�),
2 units of Taq polymerase, 100 µM of each
deoxynucleotide triphosphate, 1.5 mM mag-
nesium chloride and 10 mM Tris-hydrochlo-
ride, pH 9.0. PCR amplification was carried
out at 94oC for 2 min (1 cycle), 94oC for 1
min, 58oC for 1 min and 72oC for 1.5 min (35
cycles), and 72oC for 5 min (1 cycle). The
amplification products were visualized on
2% agarose gel containing ethidium bro-
mide and were scored for the presence or
absence of the 233-bp DNA fragment. Ge-
nomic DNA from BCP-1 cells (HHV-8 posi-
tive and Epstein-Bar virus negative) was
used as a positive control, and buffer used in
the extraction of DNA or water was used as
negative control. The DNA of all patients
was subjected to more than one PCR cycle to
confirm the results.

Southern blot. PCR fragments on the aga-
rose gel were transferred to nylon mem-
branes and submitted to Southern blot hy-
bridization with a 25-bp internal oligonucleo-
tide end-labeled with (32P) deoxycytidine
triphosphate. PCR was considered positive
only if PCR products hybridized specifically
in the expected 233-bp region.

Immunofluorescence assay. All serum
samples were blindly analyzed by indirect
IFA for the detection of human IgG antibod-

ies against a latent nuclear HHV-8 antigen
(LNA-1). Briefly, BCP-1 cells latently in-
fected with HHV-8 were fixed in 4% para-
formaldehyde and permeabilized with 0.2%
Triton X-100. Serum samples diluted (1:100)
in PBS with 3% FBS were incubated with
the cells on slides for 45 min at room temper-
ature and after several washes rabbit anti-
human IgG FITC antibody (diluted 1:60)
was added for 20 min. The slides were exam-
ined by fluorescence microscopy and serum
samples were considered IFA positive for
anti-LNA-1 antibody if they gave a punctate
nuclear pattern in BCP-1 nuclei at 1:100
dilution. All experiments were conducted
with positive and negative serum controls.
Positive samples were further titrated up to
1/409,600 dilution. To detect lytic antigens,
BCP-1 cells were treated with 20 ng/ml
TPA for 4 days to induce replication of
HHV-8.

Statistical analysis

All data collected were coded and stored
in a dataset using the Statistical Package for
the Social Sciences. Standard descriptive
methods were used: mean and standard de-
viation (SD) for quantitative variables and
frequency distribution for qualitative data.
Prevalence of HHV-8 and confidence inter-
vals (CI) were determined for each group.
The association between HHV-8 and KS
was evaluated by the chi-square test with
continuity correction. Odds ratios (OR) and
CI were also calculated to estimate the mag-
nitude of such association. The Student t-test
for two independent samples was used to
assess mean differences between groups. The
agreement between LNA, lytic and PCR test
results was assessed by the kappa (k) statis-
tics. Spearman�s rho (r) correlation coeffi-
cient was calculated to evaluate the correla-
tion between HHV-8 anti-LNA titers and
stage of KS disease and CD4 counts. A
significance level of 0.05, two-tailed, was
used for all tests.



882

Braz J Med Biol Res 34(7) 2001

R. Keller et al.

negative. Both groups were mainly com-
posed of single young men (Table 1). Re-
garding risk behaviors for HIV infection
(Table 1), a higher frequency of men with
homosexual contact was observed in the KS-
positive group compared to the KS-negative
group (P = 0.008). Unprotected sex was
frequently observed in both groups. Although
use of condoms after HIV seropositivity was
more commonly reported by KS-negative
patients, the difference was not statistically
significant (P = 0.2).

Clinical information is shown in Table 2.
All KS patients presented cutaneous lesions.
Four (10.3%) of them were classified as KS
stage I, 14 (35.9%) as stage II, and 21 (53.8%)
patients were in KS stage IV. KS was the
AIDS-defining illness in 25 patients (64.1%);
of these, the diagnosis of KS and HIV was
made at the same time in 13 (52.0%) pa-
tients, and for the remaining 12 (48.0%) the
mean time since HIV seropositivity was 4.4
years (SD 2.9). In 12 (30.8%) patients the
onset of KS occurred about 10 months (SD
4.2) after the diagnosis of AIDS, and for 2
patients such data were not available. Among
the opportunistic infections, oropharyngeal
candidiasis and tuberculosis were the most
common in both groups. There was no dif-
ference between groups regarding HIV viral
load (P = 0.72, t-test). However, CD4 counts
were significantly lower among KS-positive
patients (P = 0.001, t-test).

HHV-8 prevalence

The presence of HHV-8 infection was
assessed by PCR, anti-LNA IFA and anti-
lytic IFA. The yield prevalence rates and
respective confidence intervals are presented
in Table 3. Using PCR, 74.4% (29/39) of the
KS-positive patients and 3.7% (1/27) of the
KS-negative patients were positive for the
KS330 sequence. LNA and lytic assays de-
tected the same number of HHV-8-positive
patients in each group, 31 (79.5%) in the KS-
positive group and 5 (18.5%) in the KS-

Table 1. Demographic information and risk behavior for HIV infection among HIV-
seropositive patients with and without Kaposi’s sarcoma (KS).

KS positive (N = 39) KS negative  (N = 27)

Age in years (mean ± SD) 37 ± 6.31 33.4 ± 8.3

Gender - N (%)
Male 38 (97.4) 18 (66.7)
Female 1 (2.6) 9 (33.3)

Sexual orientation - N (%)
Heterosexual 7 (17.9) 14 (51.9)
Homosexual 15 (38.5) 6 (22.2)
Bisexual 17 (43.6) 7 (25.9)

Use of condoms - N (%)
Never 11 (34.3) 3 (12.0)
Sometimes 7 (22.0) 7 (26.0)
Always 2 (6.3) 1 (4.0)
Only after the HIV result 12 (37.5) 14 (56.0)
N.K. 7 (7.6) 2 (7.4)

IDU - N (%) 3 (7.7) 6 (22.2)

N.K. = not known, IDU = intravenous drug users.

Table 2. Patients’ clinical and laboratory information.

KS positive KS negative
(N = 39) (N = 27)

HIV infection in months (mean ± SD) 60.9 ± 38.88 44.9 ± 24.29
KS diagnosis in months (mean ± SD) 25.9 ± 15.89 -
AIDS diagnosis - N (%) 39 (100.0) 13 (48.1)
Antiretroviral therapy use - N (%) 38 (97.4) 19 (70.4)
Opportunistic infections - N (%) 32 (82.1) 11 (40.7)

Oropharyngeal candidiasis 17 (45.9) 12 (44.4)
Mycobacterium tuberculosis 16 (42.1) 3 (11.1)
Pneumocystis carinii pneumonia 8 (21.6) 2 (7.4)
Toxoplasmosis of the brain 6 (16.2) 1 (3.7)
Cytomegalovirus disease 6 (16.2) 2 (7.4)
Herpes zoster 7 (18.9) 2 (7.4)
Other opportunistic infections 5 (12.8) 11 (40.7)

CD4 counts (mean ± SD) 171.97 ± 164.09 436.35 ± 331.61
HIV viral load (mean ± SD) 149378.65 ± 251667.02 118972.73 ± 314130.37

KS = Kaposi’s sarcoma.

Results

Study population

Sixty-six HIV-1-infected patients were
studied, 39 of them KS positive and 27 KS
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negative group; of these, 24 (77.4%) and 3
(60.0%), respectively, were detected by both
antigens. Thirty-eight (97.4%) of the KS
patients were found to be HHV-8 seroposi-
tive by both serological tests.

Performance of and agreement between the
HHV-8 detection tests

The results obtained with each test were
compared and are shown in Table 4. The
agreement between LNA and lytic tests was
73% (k = 0.450, P = 0.000) and the agree-
ment between LNA or lytic test and PCR
was 76% (k = 0.519, P = 0.000). All patients
who were HHV-8 positive by PCR were also
positive for one or both serological tests.
When patients were stratified by CD4 count,
the agreement between tests was significant-
ly higher for those with less severe immuno-
deficiency (CD4 >200 cells/mm3).

Association between HHV-8 and KS

The association between HHV-8 and KS
was examined. Whatever the method used to
detect HHV-8 in the KS-positive and KS-
negative groups, a strong association with
KS disease was observed (PCR: OR = 7.4,
95%CI = 2.16-25.61; anti-LNA and anti-
lytic antibodies: OR = 17.0, 95%CI = 4.91-
59.14).

Association between KS staging, anti-LNA
antibodies and immunodeficiency

When considering all HHV-8-positive
patients with and without KS, no correlation
was observed between the magnitude of anti-
LNA antibody titers and CD4 counts (Spear-
man�s r = 0.28, P = 0.16). However, among
the HHV-8-positive patients who were KS
positive, titration levels correlated positively
with CD4 counts (r = 0.48, P = 0.02), but not
with KS staging (r = -0.18, P = 0.34).

We also investigated if immunodeficiency
of patients was associated with KS severity

Table 4.  Agreement between tests in relation to immunodeficiency status.

Tests All patients Patients with CD4 Patients with CD4
£200 cells/mm3 >200 cells/mm3

kappa P value kappa P value kappa P value

PCR vs LNA 0.519 0.000 0.292 0.161 0.659 0.000
PCR vs lytic 0.519 0.000 0.553 0.008 0.501 0.006
LNA vs lytic 0.450 0.000 0.195 0.349 0.588 0.001

PCR = polymerase chain reaction, LNA = immunofluorescence assay for latent nuclear
HHV-8 antigens, lytic = immunofluorescence assay for lytic HHV-8 antigens.

Table 3. Prevalence rates of HHV-8 infection: comparison of assays.

Assays KS positive (N = 39) KS negative (N = 27)
(HHV-8-positive result) N (%, 95%CI) N (%, 95%CI)

PCR 29 (74.3, 60.6-88.1) 1 (3.7, 0-10.8)
Anti-latent IFA 31 (79.5, 66.8-92.2) 5 (18.5, 3.9-33.2)
Anti-lytic IFA 31 (79.5, 66.8-92.2) 5 (18.5, 3.9-33.2)
PCR and anti-latent 24 (61.5, 46.3-76.8) 1 (3.7, 0-10.8)
PCR and anti-lytic 24 (61.5, 46.3-76.8) 1 (3.7, 0-10.8)
Anti-lytic and anti-latent 24 (61.5, 46.3-76.8) 3 (11.1, 0-23.0)
PCR and anti-lytic and anti-latent 20 (51.3, 35.6-67.0) 1 (3.7, 0-10.8)
Positive by at least one 38 (97.4, 92.5-100) 7 (25.9, 9.4-42.5)
serological method

Negative by all methods 1 (2.6, 0-7.5) 20 (74.1, 57.5-90.6)

PCR = polymerase chain reaction, IFA = immunofluorescence assay, KS = Kaposi’s
sarcoma.

Table 5. Kaposi’s sarcoma (KS) status, CD4 counts and anti-LNA antibody titers of HHV-
8-positive patients.

KS status CD4 counts Anti-LNA titers

KS negative (N = 7) 409.29 ± 283.85 2771.43 ± 4665.02
KS I (N = 4) 258.67 ± 254.24 54375.00 ± 100194.3
KS II (N = 14) 212.91 ± 188.99 58978.57 ± 107152.30
KS III (N = 0) - -
KS IV (N = 20) 127.50 ± 121.23 27970.00 ± 52346.01

Data are reported as means ± SD.

(Table 5). We observed that CD4 cell counts
decreased with increasing disease severity
(KS stage I to KS stage IV), showing a
correlation between immunodeficiency and
KS progression (r = -0.42, P = 0.025). No
correlation was found between KS staging
and anti-LNA titers (r = 0.048, P = 0.78).
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Discussion

Many studies have shown that infection
with HHV-8 is strongly associated with the
development of KS (1,5-7). They have ex-
amined HHV-8 DNA extracted from lesions,
PBMC and other sites in HIV-positive and
-negative patients, as well as in healthy
people. In the present study, such associa-
tion was also observed when we looked for
HHV-8 DNA sequences in PBMC and anti-
LNA and anti-lytic antibodies in the serum
of HIV-positive patients with KS with vari-
ous levels of disease severity and in patients
without KS.

Our findings showed that the prevalence
of HHV-8 in HIV-positive patients with or
without KS was high: 97.4% of KS-positive
patients and 26% of the KS-negative pa-
tients were positive for HHV-8 in at least one
serological test. Among the three methods
used, PCR produced less positive results
than both serological methods, a pattern that
has been frequently observed in other stud-
ies (5,6,18). HHV-8 DNA sequences are
detected by PCR in almost 100% of tumor
lesions of KS patients. In PBMC, however,
the frequency of HHV-8 detection is vari-
able, ranging from 50 to 93% in different
geographic regions and different populations
(16,18-23). In the present study, 29 (75%)
HIV-positive patients with KS and only 1
(3.7%) in the KS-negative group were found
to be HHV-8 positive by PCR, while 31
(79.5%) and 5 (18.5%), respectively, were
detected by the serological tests. All patients
that were PCR positive were also positive
when tested by the serological methods. Our
results, in agreement with other studies
(14,18), showed that the currently available
serological tests are not able to detect indi-
vidually all positive patients, and more than
one test is needed to achieve the best results
(Table 3).

Agreement between assays for the detec-
tion of HHV-8 antibodies has been limited,
in part because assays have not been con-

ducted in a standardized fashion, but also
because they identify different antigens or
antibodies expressed at different times dur-
ing the viral cycle. When analyzing all pa-
tients (KS positive and KS negative) the
concordance between the tests was higher
between LNA or lytic tests and PCR than
between LNA and lytic tests (76 and 73%,
respectively). However, when patients were
grouped according to their CD4 counts, the
agreement between tests was better in the
group with CD4 >200 cells/mm3 than in the
group of patients with lower CD4 counts. It
is not known whether HHV-8 antibody pro-
duction is affected by immunosuppression
in these patients, but these results suggest
that if serum is tested with only one type of
antigen or antibody, not all infected persons
shall be identified.

To verify if anti-LNA antibody titers and
CD4 counts could be related to the severity
of KS disease, patients were classified into
groups according to the location and number
of lesions. As expected, CD4 counts de-
creased from KS-negative patients to KS-
positive stage IV patients. However, the ti-
ters in the different groups ranged from 1:100
to 1:204,800 and did not fully correlate with
the stage or the length of KS disease. One
patient with KS lesions in the skin and mouth
(subgroup KS IV) had negative results in all
three assays. This patient was a 27-year-old
heterosexual man, who had been diagnosed
with KS for 4 months and with HIV infection
for 18 months. Except in one case, patients
with the shortest times of KS disease (<1
year) showed the lowest anti-LNA titers in-
dependently of their KS stage. All these
patients had CD4 counts under 200 cells/
mm3, showing that immune suppression was
an important factor for the development of
KS, but not for the progression to severe
disease. Min and Katzenstein (24) reported
similar results showing that HIV-positive
patients with KS had lower CD4 counts and
higher HIV RNA load than HIV-positive
patients without KS.
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In the KS-negative group, HHV-8 anti-
body titers were lower than in KS-positive
patients. Five samples (18.5%) showed an
anti-HHV-8 antibody titer ranging from 1:100
to 1:12,800. These findings express the preva-
lence of the virus in the population attending
STD clinics, but this rate is higher than that
found in Brazil among HIV-negative/KS-
negative individuals (3.7%) and blood do-
nors (4.6%) (8). Two of the 5 samples showed
low anti-LNA antibody titers and were nega-
tive by both lytic IFA and PCR and the other
3 were positive by PCR or lytic antibodies.
These HHV-8-positive/KS-negative patients
will be followed up to check if the antibody
titers are predictive of KS, as previously
shown by other investigators (25,26).

Our findings show that HHV-8 infection
is strongly associated with KS in HIV-posi-
tive Brazilian patients, in agreement with
previous reports (1,5,8,11). Using a combi-
nation of PCR and IFA, a high prevalence of

HHV-8 was observed both in patients with
KS (97%) and without KS (26%). None of
the tests used was able to individually detect
HHV-8 in all patients who tested HHV-8
positive. Although we did not find any asso-
ciation between the serological results of
HHV-8 infection and the severity of KS
disease, immunity expressed by CD4 counts
was an important factor associated with the
development of KS. Longitudinal studies
with KS-negative patients presenting HHV-
8 antibodies will be needed to better under-
stand the role of HHV-8 in the pathogenesis
of KS disease.
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