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INTRODUCTION

Seroepidemiological studies have shown that the
spread of HHV8 infection varied in different ge-
ographic areas and populations. Among general
population the seroprevalence of HHV8 ranges
between 40-50% in sub-Saharan Africa and 2-5%
in the United States and in North Europe (Martin,
2003). In the Mediterranean countries, including
Italy, the HHV8 infection is relatively common,
although wide geographic variations were re-

Corresponding author
Enza Viviano
Department of Science for Health Promotion
Section of Hygiene 
University of Palermo
Via del Vespro, 133
90127 Palermo, Italy
E-mail: eviviano@igiene.unipa.it

ported within this area (Stratigos et al., 1997,
Perna et al., 2000, Gambus et al., 2001, Santarelli
et al., 2001).
Data about HHV8 prevalence and/or KS inci-
dence are still extremely limited for Eastern
European populations, although high seropreva-
lence rates in immigrant and refugee populations
from Albania and Kosovo were reported recent-
ly (Graffeo et al., 2003, Schinaia et al., 2004,
Chironna et al., 2006).
A main point of debate is how HHV8 is trans-
mitted from infected to uninfected persons.
Originally HHV8 infection was associated with
high-risk sexual practices, particularly among ho-
mosexual males either HIV positive or not, and
there was some evidence pointing to sexual trans-
mission of HHV8 in general adult population
(Perna et al., 2000, Melbye et al., 1998, Martin et
al., 1998). However, reports of elevated rates of
HHV8 infection among children show that non-

The seroprevalence of Human Herpes Virus 8 (HHV8) and its transmission pattern were assessed testing serum sam-
ples of 120 internationally adopted children (aged 1-15 years) coming from Eastern Europe. Determinations of IgG
antibodies against both latent and lytic HHV-8 antigens were performed by indirect immunofluorescence assay.
Antibodies were detected only for lytic antigen of the virus in 12.5% of children with a seroprevalence significatively
higher (19.6%) in young children (age 1-6). No correlation was observed between HHV8 seropositivity and serologi-
cal markers for hepatitis A, B and C viruses and Human Immunodeficiency virus.
In conclusion, our findings suggest that HHV8 infection is widespread in some populations from the East Europe, and
that person to person contacts among children could be considered the predominant mode of HHV8 transmission in
younger age.
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sexual routes of viral transmission could play a
major role particularly in developing regions
where the virus appears to be widespread and so-
cial and hygienic condition are scarce (Perna et
al., 2000, Mayama et al., 1998, Andreoni et al.,
1999, Mbulaiteye et al., 2005).
The exact route of transmission to children re-
mains to be determined, but infectious HHV8 has
been detected in saliva suggesting this as a pos-
sible source of horizontal transmission (Vieira et
al., 1997, Vitale et al., 2000, Corey et al., 2002).
To clarify the epidemiology of this virus, the aim
of the present study was to assess seroprevalence
of HHV8 among internationally adopted children
coming from different countries of eastern
Europe, and its association with other viral in-
fections (Hepatitis virus A, B, and C and Human
Immunodeficiency Virus).

STUDY POPULATION AND METHODS

The study population consisted of 120 interna-
tionally adopted children evaluated between April
2002 and May 2006 at the International Adoption
Centre of the Pediatrics Department of Palermo
University. 
All of the children came from Eastern Europe:
Ukraine (n= 72), Russia (n=21), Poland (n=8),
Hungary (n=6), Latvia (n=5), Romania (n=4),
Bulgaria ( n=2), and Macedonia (n=2). The me-
dian age of the children was 6 years ( range: 18
months -15 years), 55 children were girls and 65
were boys. 
All of them resided in an orphanage in their orig-
inal country before adoptions and they were eval-
uated within 4-6 weeks of their arrival in Italy.

The health and immunization status of these chil-
dren was previously evaluated (Viviano et al.,
2006, Cataldo et al., 2007).
Antibodies to latent and lytic antigens of HHV8
were detected using an immunofluorescence as-
say (IFA) based on BCBL-1 cell line as previous-
ly described (Perna et al., 2000). Samples were
considered positive if reactive at diluition ≥1:120. 
Serum samples were also tested for hepatitis A
virus (HAV) total antibodies, hepatitis B virus
(HBV) core antibody (HBcAb), hepatitis C virus
(HCV) antibodies and Human Immunodeficiency
Virus (HIV) antibodies, using respectively specif-
ic and standardized enzyme-linked immunosor-
bent assay (Vitros®-Ortho Clinical Diagnostics-
Amersham UK).
Informed consent to partecipate in the study was
requested to adoptive parents of the children.
Statistical analysis were performed with Epi-Info
software. Fisher’s exact test was used to compare
percentages. If a P-value was <0.05, the difference
between percentages was considered statistically
significant.

RESULTS

The distribution of HHV8, seroprevalence in
adopted children, classified by age and gender, is
shown in Table 1.
Fifteen subjects out 120 tested positive for HHV8
(12.5%) and seroprevalence observed in females
was lower than in males (7.2% vs 16.9%) al-
though this difference was not statistically sig-
nificant (p= 0.093). Of the 15 children HHV8 pos-
itive, 8 were from Ukraine, 3 from Russia, 2 from
Bulgaria, 1 from Macedonia and 1 from Latvia.
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TABLE 1 - Seroprevalence of HHV8 infection in 120 adopted children divided by age and by sex.

Age group N° of sera N° of males/ HHV8 positive HHV8 positive HHV8 positive 
(years) tested N° of females sera Total sera Males sera Females

N° (%) N° (%) N° (%)

1-6 61 37/24 12 (19.6)* 9 (24.3) 3 (12.5)

7-15 59 28/31 3 (5.0)* 2 (7.1) 1 (3.2)

Total 1-15 120 65/55 15 (12.5) 11 (16.9)° 4 (7.2)°

*p= 0.015 compared with each other ( 1-6 versus 7-15 age groups); °p= 0.093 (males versus females)



All the 15 children HHV8 positives were serore-
active only for lytic antigen of the virus.
HHV8 positivity showed a decreasing trend with
age, ranging from 19.6% for age 1-6 years to 5.0%
among children aged 7-15 (p value = 0.015). 
Table 2 shows the prevalence of HAV, HBV, HCV
and HIV antibodies among 120 children studied.
Thirty-two children out 120 were positive for HAV
antibodies (26.6%). Antibodies to hepatitis B core
antigen (anti HBc) were found in 12 children
(10%). Only one child had HCV antibodies and
none tested positive for HIV antibodies.
Two of the HHV8 positive children were also HAV
positive (p value = 0.126), whereas just one test-
ed anti-HBc positive (p value = 0.35) and none
showed a concomitant HCV and/or HIV infec-
tion.

DISCUSSION

This seroprevalence study carried out among 120
adopted children, 1-15 years old, coming from
Eastern Europe, demonstrated the presence of
HHV8 antibodies in 12.5% of adopted children.
This result agrees with those found among im-
migrants and refugees adult and children com-
ing from Albania and Kosovo (Graffeo et al., 2003,
Schinaia et al., 2004, Chironna et al., 2006). 
Although our study population is not representa-
tive of all children of the Eastern Europe, our re-
sults do help to elucidate the rate of HHV8 infec-
tion in these countries. All together, these findings
indicated that children in Eastern Europe could
have an intermediate rate of HHV8 infection,
higher of that reported in United States and

Northern Europe (Simpson et al., 1996, Anderson
et al., 2008) but lower than that observed among
African children (Mayama et al., 1998, Andreoni et
al., 1999, Kasolo et al., 1997, Gessain et al., 1999).
All of these adopted children in our study resided
in orphanages before adoption; however, because
of the lack of the data of entrance in the orphan-
age, it is difficult to determine whether these chil-
dren acquired the infection from family member
or the community. Moreover all of these infec-
tion are recent ones, as assessed by the detection
of only anti-lytic antibodies, which are believed to
be a marker of a recent infection (Andreoni et al.,
1999, Mbulaiteye et al., 2004). An interesting point
to consider is that HHV8 seroprevalence was
highest in our youngest children (age 1-6), pre-
sumably due to more person-to person exposure
in this age bracket.
The presumed shedding of virus in saliva, espe-
cially during acute infection, may be the main de-
terminant for dissemination of HHV8 infection.
This point has recently stressed by other authors
that reporting a frequent shedding of HHV8 in
saliva of children (Mbulaiteye et al., 2004) indi-
cated this group as a significative source of in-
fection, particularly to their younger siblings or
playmates (Mbulaiteye et al., 2006).
However, overall our finding suggests that HHV8
infection in this group was acquired early in
childhood, perhaps as a consequence of trans-
mission in an overcrowding, poor hygienic or-
phanage community.
In the current study, the seroprevalence for HAV,
HBV, HCV and HIV infections were evaluated in
our study population as potential indicators of
different transmission patterns.

Human herpesvirus-8 in Eastern Europe children 13

TABLE 2 - Prevalence of HAV, HBV, HCV and HIV antibodies (A) and prevalence of coinfection with HHV8
(B) in 120 adopted children.

Viral infection A - Pos/tested B - HHV8 positive/positive for other infections

N° (%) N° (%) P-value

HAV 32/120 (26.6) 2/32 (6.3) 0,126

HBV* 12/120 (10) 1/12 (8.3) 0,35

HCV 1/120 (0.8) 0/1 (0) -

HIV 0/120 (0) 0/0 (0) -

*Presence of antibodies to HBV core antigen



The high rates of HAV seroprevalence that we
found, demonstrate that person to person trans-
mission by the fecal oral route was operating in
this group of children. This confirms the poor
sanitation level and low hygiene conditions.
However, the lack of correlation between HHV8
infection with concomitant hepatitis A infection,
as demonstrated by little overlap between HAV
and HHV8 infections indicates that a fecal- oral
route of transmission of HHV8 is unlikely, as al-
so demonstrated in others studies (Chironna et
al., 2006, Mayama et al., 1998). Moreover, inade-
quate sanitation and use of bath items in com-
mon as well as low access to the health care sys-
tem could offer a plausible hypothesis for high
HBV prevalence seen in this setting. However, on-
ly few children had a HHV8 and HBV coinfec-
tion. This fact, together with the low prevalence
of HCV antibodies and the absence of HIV infec-
tion in these children, argue against the possibil-
ity of parenteral or sexual transmission of HHV8
infection in institutionalised children. 
In conclusion, our findings indicate that the sero-
prevalence rate of HHV8 infection is relatively
high among children coming from Eastern
European countries, exclude a common mode of
diffusion with HAV, HBV, HCV and HIV infec-
tions and, finally, reinforce the hypothesis that
close person to person contacts among children
could be considered a major mode of HHV8
transmission.

ACKNOWLEDGMENTS
The authors gratefully acknowledge Dr. James J.
Goedert, for the useful revision of this manuscript
and Fulvio Ballarò for performing serologic assays.

REFERENCES

ANDERSON L.A., LI Y., GRAUBARD B.I., WHITBY D., MBISA

G., TAN S., GOEDERT J.J., ENGELS E.A. (2008).
Human herpesvirus 8 seroprevalence among chil-
dren and adolescents in the United States. Pediatr
Infect Dis J. 27, 661-664.

ANDREONI M., EL-SAWAF G., REZZA G., ENSOLI B.,
NICASTRI E., VENTURA L., ERCOLI L., SARMATI L.,
ROCCHI G. (1999). High seroprevalence of antibod-
ies to human herpesvirus 8 in Egyptian children:
Evidence of nonsexual transmission. J Natl Cancer
Inst. 91, 465-469.

CATALDO F., VIVIANO E. (2007). Health problems of in-
ternationally adopted children Ital J Pedriatr. 33,
92-99.

CHIRONNA M., TOSATTI M.A., DI GANGI I.M., SALLUSTIO A.,
GERMINARO C., COLUZZI M., QUARTO M., CHIECO-
BIANCHI L., CALABRÒ M.L. (2006). High human her-
pesvirus 8 seroprevalence in population from west-
ern Balkan countries. J Med Virol. 78, 933-937.

COREY L., BRODIE S., HUANG M.L., KOELLE D.M., WALD

A. (2002). HHV-8 infection: a model for reactiva-
tion and transmission. Rev Med Virol. 12, 47-63.

GAMBUS G., BOURBOULIA D., ESTEVE A., LAHOZ R.,
RODRIGUEZ C., BOLAO F., SIRERA G., MUGA R., DEL

ROMERO J., BOSHOFF C., WHITBY D., CASABONA J.
(2001). Prevalence and distribution of HHV-8 in
different subpopulations, with and without HIV in-
fection, in Spain. AIDS. 15, 1167-1174.

GESSAIN A., MAUCLERE P., VAN BEVEREN M.,
PLANCOULAINE S., AYOUBA A., ESSAME-OYONO J.L.,
MARTIN P.M.V., DE THE G. (1999). Human her-
pesvirus 8 primary infection occur during child-
hood in Cameroon, central Africa. Int J Cancer. 81,
189-192.

GRAFFEO R., RANNO S., MARCHETTI S., CAPODICASA N.,
SCHITO A.M., FUGA L., AMICO R., CATTANI P., FADDA G.
(2003). HHV8 seroprevalence and transmission
within Albanian family groups. New Microbiol. 26,
1-6.

KASOLO F.C., MPABALWANI E., GOMPELS U.A. (1997).
Infection with AIDS-related herpesviruses in hu-
man immunodeficiency virus-negative infants and
endemic childhood Kaposi’s sarcoma in Africa. J
Gen Virol. 78, 847-855.

MARTIN J.N. (2003). Diagnosis and epidemiology of hu-
man herpesvirus 8 infection. Semin Hematol. 40,
133-142.

MARTIN J.N., GANEM D.E., OSMOND D.H., PAGE-SHAFER

K.A., MACRAE D., KEDES D.H. (1998). Sexual trans-
mission and the natural history of human her-
pesvirus 8 infection. N Engl J Med. 338, 948-954.

MAYAMA S., CUEVAS L.E., SHELDON J., OMAR O.H., SMITH

D.H., OKONG P., SILVEL B., HART C.A., SHULTZ T.F.
(1998). Prevalence and transmission of Kaposi’s sar-
coma associated herpesvirus (human herpesvirus
8) in Ugandan children and adolescents. Int J
Cancer. 77, 817-820.

MBULAITEYE S.M., BIGGAR R.J., PFEIFFER R.M., BAKAKI

P.M., GAMACHE C., OWOR A.M., KATONGOLE-MBIDDE

E., NDUGWA C.M., GOEDERT J.J., WHITBY D., ENGELS

E.A. (2005). Water, socio-economic factors, and hu-
man herpesvirus 8 infection in Ugandan children
and their mothers. J Acquir Immune Defic Syndr.
38, 474-479.

MBULAITEYE S.M., PFEIFFER R.M., ENGELS E.A.,
MARSHALL V., BAKAKI P.M., OWOR A.M., NDUGWA

C.M., KATONGOLE-MBIDDE E., GOEDERT J.J., BIGGAR

R.J., WHITBY D. (2004). Detection of Kaposi’s sar-
coma-associated herpesvirus DNA in saliva and

14 E. Viviano, F. Vitale, A.M. Perna, F. Cataldo, A. Firenze, N. Romano



buffy-coat samples from children with sickle cell
diseases in Uganda . J Infect Dis. 190, 1382-1386.

MBULAITEYE S.M., MARSHALL V., BAGNI R.K., WANG C.D.,
MBISA G., BAKAKI P.M., OWOR A.M., NDUGWA C.M.,
ENGELS E.A., KATONGOLE-MBIDDE E., BIGGAR R.J.,
WHITBY D. (2006). Molecular evidence for mother-
to-child transmission of Kaposi sarcoma-associat-
ed-herpesvirus in Uganda and K1 gene evolution
within the host. J Infect Dis. 193, 1250-1257. 

MELBYE M., COOK P.M., HJALGRIM H., BEGTRIP K.,
SIMPSON G.R., BIGGAR R.J., EBBESEN P., SCHULTZ T.F.
(1998). Risk factors for Kaposi’s sarcoma-associat-
ed herpesvirus (KSHV/HHV8) seropositivity in a
cohort of homosexual men, 1981-1996. Int J Cancer.
77, 1-6.

PERNA A.M., BONURA F., VITALE F., VIVIANO E., DI

BENEDETTO M.A., AJELLO F., VILLAFRATE M.R.,
PRESTILEO T., MANCUSO S., GOEDERT J.J., ROMANO N.
(2000). Antibodies to human herpesvirus type 8
(HHV8) in general population and individuals at
risk for sexually transmitted diseases in Western
Sicily. Int J Epidemiol. 29, 175-179.

SANTARELLI R., DE MARCO R., MASALA M.V., ANGELONI A.,
UCCINI S., PACCHIAROTTI R., MONTESU M.A., SATTA R.,
CERIMELE D., FAGGIONI A., COTTONI F. (2001). Direct
correlation between human herpesvirus-8 sero-
prevalence and classic Kaposi’s sarcoma incidence
in Northern Sardinia. J Mel Virol. 65, 368-372.

STRATIGOS J.D., POTOURIDOU I., KATOULIS A.C., HATZIOLOU

E., CHRISTOFIDOU E., STRATIGOS A., HATZAKIS A.,

STAVRIANEAS N.G. (1997). Classic Kaposi’s sarcoma
in Greece: A clinico-epidemiological profile. Int J
Dermatol. 36, 735-740.

SCHINAIA N., KODRA Y., SARMATI L., ANDRONI M., BINO

S., QYRA S., REZZA G. (2004). Prevalence of HHV-8
infection in Albanian adults and association with
HBV and HCV. Eur J Epidemiol. 19, 467-469.

Simpson G.R., Schultz T.F., Whitby D., Cook P.M.,
Boshoff C., Rainbow L., Howard M.R., Gao S.J.,
Bohenzky R.A., Simmonds P., Lee C., de Ruiter A.,
Hatzakis A., Tedder R.S., Weller I.V., Weiss R.A.,
Moore PS. (1996). Prevalence of Kaposi’s sarcoma-
associated herpesvirus infection measured by anti-
bodies to recombinant capsid protein and latant
immunofluorescence antigen. Lancet. 348, 1133-
1138.

VIEIRA J., HUANG M.L., KOELLE D.M., COREY L. (1997).
Transmissible Kaposi’s sarcoma-associated her-
pesvirus (human herpesvirus 8) in saliva of men
with a history of Kaposi’s sarcoma. J Virol. 71, 7083-
7087.

VITALE F., VIVIANO E., PERNA A.M., BONURA F., MAZZOLA

G., AJELLO F., ROMANO N. (2000). Serological and
virological evidence of non-sexual transmission of
human herpesvirus type 8 (HHV8). Epidemiol
Infect. 125, 671-675.

VIVIANO E., CATALDO F., ACCOMANDO S., FIRENZE A.,
VALENTI R.M., ROMANO N. (2006). Immunization
status of internationally adopted children in Italy.
Vaccine. 24, 4138-4143.

Human herpesvirus-8 in Eastern Europe children 15




