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Review Article
A review on human herpesvirus type 8 infection
8
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Human herpesvirus type eight (HHV-8), also known as Kaposi's sarcoma-associated herpesvirus
(KSHV) is the most recently identified human herpesvirus. Over the last decade, many studies have
focused on the epidemiology and disease association of this novel virus. It is aetiologically associated
with Kaposi's sarcoma and some rare malignancies that are mainly found in AIDS patients. A link
between HHV-8 and several diseases such as basal cell carcinoma, multiple myeloma and pemphigus
has been suspected. However, convincing evidence is still lacking. In contrast to all previous known
human herpesviruses, the prevalence of HHV-8 varies substantially with geographical location.
Current data suggest that the principal route of transmission is also different between populations.
While Kaposi's sarcoma is rare in Hong Kong, the limited available data provide some hints that this
infection might be more prevalent in this locality than one would have expected.
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Introduction
The family Herpesviridae comprises about a
hundred viruses, of which eight members are
known to infect humans. Human herpesviruses
are grouped into subfamilies according to
their genomic organisation and biological
characteristics. The alphaherpesviruses (herpes
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simplex virus types 1 and 2, and varicella zoster
virus) cause vesicular skin eruptions. The
betaherpesviruses (human cytomegalovirus,
human herpesvirus types 6 and 7) establish
latency in peripheral blood mononuclear cells,
whereas the gammaherpesvirus (Epstein-Barr
virus) is well known for its association with
malignancy. Human herpesvirus type 8 (HHV8), the most recently identified human
herpesvirus belonging to the subfamily
Gammaherpesviridae, is the focus of this review.

Biology
HHV-8 is also known as Kaposi's sarcomaassociated herpesvirus (KSHV) because it was first
detected by Chang et al in Kaposi's sarcoma (KS)
tissues from a patient with AIDS.1 HHV-8 exhibits
typical herpesvirus morphology with the complex
core of double stranded DNA enclosed by an
icosahedral capsid, which is in turn covered by a
lipid envelope giving rise to a whole viral particle
of 120-150 nm in diameter. Based on phylogenetic analysis, HHV-8 is classified in the genus
Rhadinovirus and is the only example of this genus
known to infect humans.2 HHV-8 is closely related
to other rhadinoviruses, e.g. herpesvirus saimiri
found in squirrel monkey, herpesvirus ateles found
in spider monkeys. Recent studies also found
related rhadinoviruses in other species of
monkeys, chimpanzees and gorillas. 3,4 As for
human herpesviruses, the closest relative of HHV-8
is Epstein-Barr virus.
Based on the genomic sequence variability of
open reading frame (ORF)-K1 and ORF-15, HHV8 variants can be divided into five groups.
Different geno-groups seem to have a different
geographic predilection. For instance, group B is
predominant in Africa; groups D and E are
confined to the Pacific region, whereas groups A
and C are mainly found in Europe and North
America.5 This lineage-related distribution is likely
to be a result of its co-evolution with the host. The
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biological and pathological implications of this
geno-grouping system have yet to be elucidated.
The extent of tissue tropism and the possible sites
of latency for HHV-8 are still an enigma. When a
sensitive method such as PCR is being used, HHV8 sequences can be detected from many types of
disease tissues, including all forms of KS, primary
effusion lymphoma (a distinct subset of AIDSrelated lymphoma), and multicentric Castleman's
disease.6-9 HHV-8 sequences can also be found
in a number of normal tissues, including lymph
nodes, spleen, peripheral blood mononuclear
cells, cervical secretion and seminal fluid. 10,11
Isolation of HHV-8 in vitro is difficult. At present,
no cell line is readily permissive for HHV-8
infection. This property makes the diagnosis of
HHV-8 infection difficult.

Epidemiology
As a general rule for herpesviruses, HHV-8
infection persists for the life of the host following
primary infection. The most distinct epidemiological
characteristic of HHV-8 is being non-ubiquitous.
The prevalence of HHV-8 infection in the general
population varies substantially by geographical
location. In Europe and North America, the
prevalence is relatively low, ranging from 0% to
15%.12-14 In areas with higher incidence of KS such
as Mediterranean and Eastern European
countries, the prevalence of HHV-8 ranges from
4% to 24%.15-17 In contrast, the prevalence is as
high as 60% in certain African regions where KS
is endemic.18
Another interesting epidemiological feature of
HHV-8 is its mode of transmission. While HHV-8
can be transmitted by a few different routes, it
seems that the principal route of transmission is
different in different parts of the world. In North
America and Europe, most studies indicate that
sexual contact, in particular among men who
have sex with men, is the primary route of
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transmission.19,20 These findings are in line with
the well-established observation that the incidence
of KS among AIDS patients is higher among men
who have sex with men. In these geographical
regions, HHV-8 is rare or non-exist in children
indicating the absence of non-sexual horizontal
transmission. However, in Brazil, Central Africa
and Egypt, a prevalence of 40% to 50% has been
reported among prepubescent children.18 These
data imply a non-sexual horizontal route of transmission occurs commonly in these regions. This
horizontal route is likely to be saliva exchange as
HHV-8 can be found in high titre from saliva.21-23
In this regard, HHV-8 is similar to other herpesviruses such as herpes simplex virus type 1,
Epstein-Barr virus, cytomegalovirus, human
herpes virus types 6 and 7, for which saliva
exchange is the major route of transmission and
making them a common childhood infection.
There are also biological and epidemiological
data to support that HHV-8 can be transmitted by
the heterosexual route, blood transfusion, needle
sharing, and vertically from mother to child.24-26
However, the efficiency and overall importance
of these routes in disseminating HHV-8 infection
is not yet certain.

Clinical manifestations
Primary infection
Reported studies on the clinical manifestations
of primary HHV-8 infection are still limited.
Recently, a study based on immunocompetent
Egyptian children (mean age of 36 months)
showed that primary HHV-8 infection was
associated with prolonged craniocaudal
maculopapular rash for a mean duration of six
days and persistent high fever for a mean
duration of 10 days.27 Isolated case reports on
primary HHV-8 infection in immunosuppressed
individuals have been described. Among these
cases, fever, transient angiolymphoid hyperplasia, arthralgia, cervical lymphadenopathy,
hepatitis, splenomegaly and marrow failure

have been linked to the infection.28,29 It is clear
that more data are required to establish the full
spectrum of clinical manifestations of primary
HHV-8 infection.

Human cancers
It is now widely accepted that HHV-8 is a necessary
cause of Kaposi's sarcoma.30 The epidemiology
of HHV-8 is very similar to that previously
established for KS. HHV-8 DNA is detected in all
clinical forms of KS and is specifically localised to
KS lesions. In KS lesions, HHV-8 exists in a latent
state in most spindle cells where the virus exerts
cellular transformation. Lytic viral replication has
been observed in a small proportion of spindle
cells. Although lytic replication represents a
terminal phase of the viral life cycle, several lytic
viral products are known to carry oncogenic,
angiogenic and antiapoptotic properties.31 For the
development of angioproliferative lesions such as
KS, interactions between cytokines, extracellular
matrix molecules and integrins are required.
Further understanding on the role of HHV-8 in
the oncogenic progression would lead to newer
therapeutic options.
In addition to KS, HHV-8 has also been linked
to the development of other malignant diseases.
Primary effusion lymphoma, a rare disease
previously known as body cavity-based B cell
lymphoma, presents with collections of serous
fluid within the pleural, pericardial or peritoneal
cavities. The fluid contains malignant
B-lymphocytes that are infected with HHV-8 and
often, but not exclusively, co-infected with EpsteinBarr virus.8,32 Another lymphoproliferative disorder
linked to HHV-8 is the Castleman's disease, also
known as multicentricangiofollicular lymphoid
hyperplasia. Most of the patients are HIV-infected.
The presenting syndrome includes fever,
lymphadenopathy and splenomegaly. Affected
tissues show polyclonal lymphoid hyper-proliferation
with vascular hyperplasia.

Other diseases
There is still a growing list of diseases where the
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association with HHV-8 is suspected but has yet
to be proven. These include angiosarcoma, basal
cell carcinoma, Bowen's disease, multiple
myeloma, sarcoidosis, Kikuchi's disease,
pemphigus vulgaris and foliaceus, pneumonitis
in AIDS patients and haemophagocytic syndrome.

Local studies
Little is known about the epidemiology of HHV-8
infection in Hong Kong. From anecdotal
experience, KS is rare in this locality and is
uncommon among local AIDS patients. However,
a few sources of data provide hints that HHV-8
infection in Hong Kong may be more prevalent
than one would have expected.
We have conducted a study to examine the
possible association between HHV-8 infection and
the development of cervical neoplasia. In this study
404 Chinese women were examined for the
presence of HHV-8 DNA in cervical scrape
samples. 33 The results showed that 8.7% were
positive for HHV-8 DNA by PCR. This positive rate
was comparable to that of cytomegalovirus
(9.2%). Although this study was not able to
differentiate between active and latent infections,
the results suggest that HHV-8 infection of the
uterine cervix or its shedding in cervical fluid is
not uncommon in our local population. It would
be interesting to further investigate the role of
sexual and vertical transmission of this virus in
our population.
To assess the neurotropism of novel herpes viruses,
we conducted a survey on normal brain tissues
obtained from individuals who underwent postmortem for clinical reasons.34 Brain tissue samples
were collected from both sides of cerebellum,
frontal, temporal, parietal and occipital lobes of
30 post-mortem cases for HHV-8 DNA detection
by PCR. Overall, 42/300 (14.0%) samples were
positive with similar rates for each position.
Nineteen patients (63.3%) were positive, and
showed a significant increase in positivity with age
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(P=0.007). The results of this study indicate that
HHV-8 has a neuro-invasive and neuropersistent
potential. So far, HHV-8 has not been linked to
neurological diseases. It is worthwhile to further
pursue on this area. In addition, the outcome of
this survey on brain tissues is in keeping with our
study on cervical scrape samples that HHV-8
infection is not uncommon in Hong Kong.
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