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INTRODUCTION

ABSTRACT

Background: Many studies have tried to be establish a pathogenic role for human
herpesvirus-6 and -8 (HHV-6, HHV-8) in malignant diseases, but whether these viruses
plays a role in these pathologies remains unclear. HHV-6 and HHV-8 seropositivity
were shown in a healthy population. There is no published data in Turkey about
seroprevalence of these viruses. We aimed to determine the seroprevalence of HHV-6
and HHV-8 in pediatric cancer patients and to compare with healthy Turkish children’s
viral seroprevalence. Patients and Methods: Ninety-three pediatric cancer patients and
43 age-matched healthy children were included in the study. All sera were screened
for antibodies to HHV-6 and HHV-8 by ELISA. Results: HHV-8 immunoglobulin G (IgG)
was positive in 3.3% of lymphoma patients, in 4.8% of acute lymphoblastic leukemia
(ALL) patients, in 4.8% of retinoblastoma patients and in 7% of healthy children. There
was no significant difference in HHV-8 seroprevelance between these groups. HHV-6
seroprevalence was 81% in ALL patients, 70% in lymphoma group, 81% in retinoblastoma
patients and 69.8% in healthy children. Although there was no significant difference
in HHV-6 prevalence between healthy children and pediatric cancer patients, HHV-6
seropositivity tended to be higher in retinoblastoma patients under age of 4 years (odds
ratio: 2.925). Conclusion: HHV-6 seroprevalence was higher than HHV-8 seropositivity in
our study. Viral studies related HHV-6 seroprevelance in retinoblastoma patients would be
useful to clarify if there is any etiological association between HHV-6 and retinoblastoma.
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Human herpesvirus-8 is unique among herpesviruses
because its prevalence in the general population is low
and because it possesses the richest weaponry of viral

Human herpesvirus-8 (HHV-8), also defined Kaposi’s
sarcoma (KS)-associated herpes virus, which was
identified by Chang ef a/. in 1994, is a novel human
oncovirus classified as a gamma-herpesvirus.l'! HHV-8 is
the causative agent of KS, but it has also been associated
with different hematologic malignancies, including primary
effusion lymphoma, multicentric Castelman’s disease
(MCD), MCD-related immunoblastic/plasmablastic
lymphoma and various atypical lymphoproliferative
disorders.**!
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oncogenes and tumot-promoting factors ever described.
Positivity in the seroprevalence studies of HHV-8 has
found <4% of children under age 15.1

Human herpesvirus-6 which was first isolated from
immunocompromised patients with lymphoproliferative
disorders!, has been shown to be tropic 2 vitro for cells
of the immune system, namely CD4" T cells, B cells,
natural killer cells and monocytes-macrophages; it is
also infectious, although at a lower level, for glial cells
and megakaryocytes.™'”! Until date, huge numbers of
investigations have examined the roles of HHV-6 in
the development of hematological malignancies as an
oncogenic agent.!'""’!

Human herpesvirus-6 is ubiquitous in the human adult
population throughout the world, with seroconversion
occurring early in life.?*?!
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We aimed to determine the seroprevalence of HHV-8
and HHV-0 in pediatric cancer patients at diagnosis as a
risk factor and to compare with healthy Turkish children’s
HHV-8 and HHV-6 seroprevalence. In addition, as there
is no published data in Turkey about seroprevalence of
these viruses in children, we aimed to have knowledge
about seroprevalence data in Turkey as a Mediterranean
country.

PATIENTS AND METHODS

The study was performed on 93 newly diagnosed pediatric
cancer patients with an age range of 3 months to 18
years. Thirty of patients were lymphoma (non-Hodgkin’s
lymphoma [NHL]: 22, HL: 8), 21 of patients were acute
lymphoblastic leukemia (ALL) and 42 of patients were
retinoblastoma. All patients presented to the Ankara
University Medicine School Department of Pediatric
Oncology, and all of them were diagnosed according to
standard methods for their diseases.

Forty-three age-matched healthy children admitted to
pediatrics, and well-baby clinics were included as a control
group in the study.

All sera were separated from clotted whole blood by
centrifugation and frozen at —20°C until analyzed. Testing
for the HHV-8 and HHV-6 antibodies was performed by
ELISA.

Statistical analysis was done using the Chi-square test
for comparing independent qualitative data and logistic
regression test to compare the patient’s groups and the
control group by “SPSS 11.5 for Windows” (Chicago inc.
Licence code: 30001359390) statistical programme.

RESULTS

Human herpesvirus-8 immunoglobulin G (IgG) was
positive in 3.3% of lymphoma patients (12.5% in HL, all of
the NHL patients were negative), in 4.8% of ALL patients
and in 4.8% of retinoblastoma patients. The prevalence of
antibodies against to HHV-8 in healthy Turkish children
was 7%. There was no significant difference in HHV-8
antibody prevalence between healthy children and pediatric
cancer patients [Table 1].

Human herpesvirus-6 seroprevalence was 81% in ALL
patients, 70% in lymphoma group (75% in HL, 40% in
NHL patients) and 81% in retinoblastoma patients. In
the healthy Turkish children group, rate of seropositivity
to HHV-6 was 69.8%. Although HHV-6 seroprevelance
was higher in ALL and retinoblastoma patients than the

control group, there was no significant difference in HHV-6
antibody prevalence between healthy children and pediatric
cancer patients [Table 2].

Although there was no significance difference between
patients and control groups for HHV-6 and HHV-8
seropositivities, healthy children and patients who under
age of 4 years were compared in term of HHV-6 and HHV-
8 seropositivities, since most retinoblastoma patients were
under age of 4 years [Tables 3 and 4].

DISCUSSION

The past two decades have seen significant advances
describing the molecular pathways involved in HHV-8-
induced malignancies. There appears to be an intricate
interplay between the host immune system and the virus,

Table 1: The prevelance of antibodies against
to HHV-8

Diagnosis n  Percentage OR Cl95% P
of positivity
ALL 21 4.8 1.220  0.048-5.767  1.000
Lymphoma 30 3.3 1.221  0.028-3.310 0.639
HL 8 12.5
NHL 22 o
Retinoblastoma 42 4.8 1.008  0.124-6.438  1.008
Healthy control 43 7

ALL —Acute lymphoblastic leukemia; HL — Hodgkin lymphoma; NHL — Non-Hodgkin
lymphoma; OR — Odds ratio; Cl — Confidence interval; HHV-8 — Human herpesvirus-8

Table 2: The prevelance of antibodies against
to HHV-6

Diagnosis n  Percentage OR Clg5% P
of positivity
ALL 21 81 0.675 0.390-5.487 0.341
Lymphoma 30 70 0.554  0.346-3.033 0.983
HL 8 75
NHL 22 68.1
Retinoblastoma 42 81 0.516  0.681-5.142 0.232
Healthy control 43 69.8

ALL - Acute lymphoblastic leukemia; HL — Hodgkin lymphoma; NHL — Non-Hodgkin
lymphoma; OR — Odds ratio; Cl — Confidence interval; HHV-6 — Human herpesvirus-6

Table 3: The prevelance of antibodies against
to HHV-6 under age of 4 years

Diagnosis n  Percentage OR Cl95% P
of positivity

ALL 8 62.5 0.750 0.146-3.841  0.729

Lymphoma 8 75 1.350 0.227-8.031 0.741

Retinoblastoma 30 86.7 2.925 0.786-10.886  0.101

Healthy control 29 69

ALL —Acute lymphoblastic leukemia; OR — Odds ratio; Cl - Confidence interval;
HHV-6 — Human herpesvirus-6
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Table 4: The prevelance of antibodies against
to HHV-8 under age of 4 years

Diagnosis n Percentage OR Clg5% P
of positivity

ALL 8 12.5 1.143 0.880-1.485 0.216

Lymphoma 8 o

Retinoblastoma 30 3.3 1.034 0.968-1.106 1

Healthy control 29 o

ALL - Acute lymphoblastic leukemia; OR — Odds ratio; Cl — Confidence interval;
HHV-8 — Human herpesvirus-8

which results in tumorigenesis with evasion of immune
surveillance.?*?"

In our study, HHV-8 IgG was positive in 3.3% of
lymphoma patients (12.5% in HL, all of the NHL patients
were negative), in 4.8% of ALL patients and 4.8% of
retinoblastoma patients.

The seroprevalence of HHV-8 has been found to vary
between studies, depending on the type of assay employed
and the countries where the investigations were carried out.
While Lennette e a/. found that <4% of children under age
15 were HHV-8 infected in USAI, Cattani ¢# 2/, showed that
the seroprevalence of HHV-8was 9.7% in children under age
15 in Mediterranean regions by immunofluorescence assay.*
The prevalence of antibodies to HHV-8 in healthy Turkish
children was 7%. There was no significant difference in
HHV-8 antibody prevelance between healthy children
and pediatric cancer patients. Intrestingly, in the malignant
lymphoma group, in terms of HHV-8, all of the HL
patients showed seropositivity, whereas there was no
seropositivity in NHL patients. However, statistical analysis
was not feasible to show the difference between these two
groups probably due to low number of the patients.

Human herpesvirus-6 is a ubiquitous HHV in the
human adult population throughout the world, with
seroconversion occurring eatly in life.”**"! Like all other
HHVs, once acquired, remain latent in the body, principally
T lymphocytes, throughout life and reactivation occurs
particularly in the case of immune suppression.!'"*!

Pathogenetic roles for HHV-6 in lymphoproliferative
diseases have been of continued interest. Many molecular
studies have tried to establish a pathogenic role for HHV-6
in lymphoid malignancies.""”) However, whether HHV-6
plays a role in these pathologies remains unclear, as positive
polymerase chain reaction (PCR) results for HHV-6 in
those studies may reflect latent infection or reactivation
rather than the presence of HHV-6 in neoplastic cells.'*'>17!
A role for HHV-6 infection in hemodialysis (HD) was first
suggested by serological studies showing that anti-HHV-6

antibody titers were higher in HD than in normal blood
donors.l'” Since then, several studies aimed at identifying
the HHV-6 genome in pathologic specimens using PCR
have been reported in HD.'"* ! The HHV-6 genome was
detected in 22.2-62.1% of cases of NHL by PCR.I'"*"*I In
our study, we found that HHV-6 seroprevalence was 70%
in lymphoma group (75% in HL, 68.1% in NHL patients).

The role of HHV-6 in acute leukemia, particulary
childhood ALL, has been a matter of continuous interest,
but remains controversial. Salonen ¢z a/. found high levels
of HHV-6 antibodies in children with ALL compared with
normal subjects."” By contrast, sequential study showed
no significant differences in antibody titers between
50 patients with ALL and 50 sex-age matched blood
donors.P”! HHV-6 sequences were first detected by PCR
and zn sitw hybridization in the bone marrow cells of the
majority of children with T-ALLP", but a subsequent study
showed that the presence of HHV-6 DNA is no more
frequent in patients with ALL than in normal subjects.’?
Seror et al. recently analyzed HHV-6 DNA copy number by
real-time PCR in bone marrow and peripheral blood from
36 children with ALL at diagnosis and during complete
remission. They found lower viral load at diagnosis than in
remission samples.”” In our study, we found that HHV-6
seroprevalence was 81% in ALL patients.

There was no publication in the literature on HHV-6
seropositivity in patients with retinoblastoma, although
HHV-6A-and HHV-6B-induced alterations in E2F1-Rb
interactions, including protein levels, localization,
phosphorylation, and the expression of exemplary target
genes has been described.’ E2F1 and its main repressor,
Rb, serve as major regulators for the transcription of
genes that function in cell cycle progression, viability,
and apoptosis. The studies revealed significant alterations
in the E2F1/Rb pathways at different points of viral
infection. Especially, arrest at the G2 phase of cell cycle
profiles of the virus-infected cells might have resulted
from both p53 and the presence of complexes of E2F1/
Rb early postinfection upon Rb dephosphorylation.
Cell cycle arrest at early points in the infection may be
advantageous for virus replication in dividing lymphocytes
and arresting cell replication might enable the formation
of more efficient viral spread. Eventually, the infection
might lead to apoptosis and/or necrosis. Overall, the data
presented in mentioned study shed new light on HHV-6
interaction with the infected cells, suggesting different
manipulations of key factors relevant to cell proliferation
and death.P We showed that HHV-6 seropositivity was
81% in 42 retinoblastoma patients.

In the healthy Turkish children group, rate of seropositivity
to HHV-6 was 69.8%. Although HHV-6 seroprevelance
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was higher in ALL and retinoblastoma patients than
the control group, there was no significant difference in
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