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Background. Human herpesvirus-8 (HHV-8) is associated with some human diseases including Kaposi’s sarcoma and also some
B-cell lymphoproliferative disorders. Few studies have highlighted the potential role of HHV-8 in the development of multiple
myeloma (MM) which is known as a malignant proliferation of plasma cells derived from a single clone. Aims. The aim of this
study was to find a relationship between HHV-8 and MM using polymerase chain reaction (PCR) method. Materials and Methods.
This study was conducted on 30 formalin-fixed, paraffin-embedded (FFPE) bone marrow biopsies of multiple myeloma and 30
normal FFPE bone marrow biopsies. After the sample preparation, Deoxyribonucleic acid (DNA) was extracted by nonheating
procedure. PCR for HHV-8 virus was carried out with commercial kit and the PCR products were visualized by gel electrophoresis.
Finally, the statistical analysis was performed. Results. HHV-8 virus was not detected by PCR from FFPE blocks of multiple myeloma
samples, while only one of the controls showed DNA band of the corrected molecular weights. Fisher’s exact test showed that no
statistical differences were found between the two groups (𝑃 = 0.999). Conclusion. Our report adds to the body of evidence that
there is no association between HHV- 8 and MM against a major role of HHV-8 infection in the pathogenesis of clonal plasma cell
proliferation.

1. Introduction
Human herpesvirus-8 (HHV-8), also called Kaposi’s sarcoma-associated herpesvirus (KSHV), is a member of the
gamma herpesvirus family [1]. This virus was first identified
in Kaposi’s sarcoma tissues obtained from patients with
acquired immunodeficiency syndrome (AIDS) by Chang
et al. in 1994 [2]. It has been implicated that HHV-8
may be associated with some human diseases including
primary effusion lymphoma, a rare subtype of B-cell nonHodgkin’s lymphoma (NHL) [3], multicentric Castleman disease [4], angiosarcoma [5], angiolymphoid hyperplasia with

eosinophilia [6], sarcoidosis [7], squamous cell carcinoma
[8], pityriasis rosea [9], and multiple myeloma (MM) [10].
Multiple myeloma or plasma cell myeloma is a hematologic malignancy caused by neoplastic plasma cells which
synthesize abnormal amounts of monoclonal immunoglobulins or immunoglobulin fragments [11]. This is primarily a
disease of the middle-aged and the elderly with a median age
at diagnosis of about 62 years [12] that affects slightly more
men than women [13]. Plasma cell myeloma is the second
most common blood malignancy in USA after NHL, causing
about 1% of human malignancies and 13% of hematological
neoplasms [12]. It is found that about 86, 000 incident cases
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occur each year [14]. The incidence of MM in the Europeans
and Americans is about 4–6 persons-illness for each 100000
populations [15]. MM is rare among some Asian descents
such as the Japanese [11]. According to Mozaheb et al., the
frequency of plasma cell neoplasm is 10.9% of lymphoid
malignancies in Mashhad, Iran [16].
The etiology of MM is usually unknown. Some studies
have suggested a pivotal role of viruses in the development
of MM. Yee et al. [17] and Elira Dokekias et al. [18] found a
possible correlation between human immunodeficiency virus
and MM. Another study by Franceschi showed that chronic
hepatitis B virus infection may increase the risk of MM in
healthy European candidates [19]. There are some data that
show a possible relevance between HHV-8 and MM [10, 20,
21]. This virus contains genes that encode human cytokines
homologues; one of them is viral interleukin-6 (vIL-6) that
is a biologically active homologue of human IL-6. IL-6 is
a survival factor of plasma cells and a significant growth
factor for myeloma cells [22, 23]. However, some other studies
have not found any connection between HHV-8 and multiple
myeloma [24–26]. These conflicting results emphasize the
necessity for more research on this issue. Thus, in order to
clarify the conflicting results between different studies we
investigated samples from MM cases with a different ethnic
origin. The aim of this study was to find the feasible relation
between HHV-8 and MM using polymerase chain reaction
(PCR) method.

2. Materials and Methods
This case-control study was conducted on 30 formalin-fixed,
paraffin-embedded (FFPE) bone marrow biopsies of multiple
myeloma and 30 normal FFPE bone marrow biopsies that
had been archived in the Pathology Department of Ghaem
Hospital of Mashhad University, Iran, since October 2004 to
October 2010. Medical history and laboratory reports of the
two groups were perused and two pathologists investigated
archived slides. In case group, the patients had more than 30%
plasma cells in bone marrow; all of them were in symptomatic
phase of multiple myeloma and they did not have any positive
test results for HIV or HCV. Control group was comprised
of lymphoma patients with normal bone marrow biopsy.
The myeloma (or case) and normal (or control) groups were
equally matched in proportion to gender and age.
2.1. DNA Extraction. Each paraffin block was cut at 10 𝜇m
and ten to fifteen sections of each were carefully collected
in a sterile microtube. Non-heating DNA extraction protocol
was used for DNA extraction [27]. The amount of DNA was
defined by using the Thermo Scientific NanoDrop 2000 Spectrophotometer and inadequate specimens were excluded. All
steps were done under sterile status.
2.2. PCR Amplification. We used the PCR Kit (DNA Technology JSC, PCR Kit, Moscow, Russia) for DNA amplification.
PCR procedures were done following the instruction of the
kit: 10 𝜇L of Taq-polymerase solution were added into each
tube with paraffin-sealed amplification mixture and then 5 𝜇L
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Table 1: The laboratory results of multiple myeloma patients in our
study.

Hemoglobin
RBC
WBC
PLT
ESR
Calcium
Creatinine
LDH

Minimum
6.3
2.0
0.5
5.8
30
8.1
0.6
240

Maximum
15.5
3.4
17.3
534
132
11.9
9.1
2012

Mean
10.2
5.1
6.5
234.5
75.6
9.4
2.2
604.9

SD
2.6
0.8
3.7
109
34.2
0.8
2.0
76.1

Red blood cell, white blood cell, platelet, erythrocyte sedimentation rate, and
lactate dehydrogenase.

of DNA sample were added and were spun at 1000 rpm for 3–
5 seconds. For positive control, we used the positive control
sample of the kit and for negative control, 5 𝜇L of processed
negative control sample of the kit were added. Ultimately,
we placed the tubes into PCR Cycler (Applied Biosystems
Veriti Thermal Cycler) and run the program: 180 seconds
at 94∘ C for the first step and then 50 seconds at 94∘ C, 50
seconds at 64∘ C, and 50 seconds at 72∘ C for 45 cycles. After
amplification, 5 𝜇L of each sample was run on a 2% agarose
gel, stained with ethidium bromide, and then photographed.
The expected size of the PCR product for HHV8 genome was
293 bp. Beta-globin gene with 560 bp lengths was used as an
internal control.
2.3. Statistical Analysis. Data management and analysis was
performed using SPSS V.11 (statistical software for social
analysis-version 18). We compared case and control groups
with t-test, Pearson chi-square test, and Fischer’s exact test
for age, sex, and PCR results, respectively. Differences were
statistically significant at 𝑃 < 0.05.

3. Results
A total of 60 bone marrow biopsies were included comprising
30 myeloma patients and the same number of normal
(control) bone marrow tissues. For each set, the age range was
40–80 years; the mean ± standard deviation (SD) of age in
the case and control group was 63.6 ± 9.6 and 63.4 ± 10.7,
respectively. There were no significant differences between
the two groups, analysed by independent t-test (𝑃 = 0.95).
In case group, 14 males (46.7%) and 16 females (53.3%)
participated and in control group 16 patients (53.3%) and
14 patients (46.7%) were males and females, respectively.
Pearson chi-square test showed no significant differences
between case and control groups (𝑃 = 0.61). Our patients’
laboratory results are shown in Table 1.
The minimum, maximum, and mean ± SD of bone marrow plasma cells were 35, 90, and 60.36 ± 14.42, respectively.
No HHV-8 virus DNA band was detected in MM samples,
while one of the control cases showed DNA band of the
corrected molecular weights (Figure 1). By using Fisher’s
exact test, no statistical differences were found between the
two groups (𝑃 = 0.999). The concentration of DNA was
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Figure 1: Electrophoresis of amplified PCR products for HHV8 DNA. Line 1: internal control, Line 7: positive control, Line 10:
negative control, Line 3: size marker, Lines 1, 4, 5, 6, 8, and 9: negative
results, and Line 2: positive sample.

checked again by NanoDrop to rule out of false negative
results. The HHV-8 positive case was a 67-year-old male with
history of large cell lymphoma.

4. Discussion
HHV-8 is a lymphotropic virus that has been implicated as
causative agent in some lymphomas such as AIDS-related
body cavity-based lymphoma and plasmablastic lymphoma,
a subgroup of large B-cell lymphoma arising in HHV8-associated multicentric Castleman disease [23, 28, 29].
The etiology of MM is not well understood. Although the
results of our study demonstrated that there is no significant
relationship between MM and HHV-8 infection, some other
studies have considered HHV-8 as a possible etiology of
MM [10, 20, 21]. It has been suggested that HHV-8 encoded
cytokine homologues including vIRF, vIL-8R, and vIL-6 that
may play an important role in the pathogenesis of MM
[30]. Latency-associated nuclear antigen (LANA)-1 of HHV8 causes inhibition of apoptosis and maintenance of latency;
then it has an important role in the pathogenesis of related
malignancies. Some cellular proteins homologues such as
cytokines, chemokines, and cell-cycle regulators are made by
HHV-8; these viral proteins are imitating host protein signals
and preparing microenvironment for tumor growth [31].
The first data about the presence of HHV-8 in bone
marrow dendritic cells of MM patients was reported by
Rettig et al. in 1997 [20]. They demonstrated the evidence
of HHV-8 infection in cultured bone marrow dendritic
stromal cells in all of 15 samples obtained from patients with
MM and in two out of eight samples from patients with
monoclonal gammopathy of indefinite significance (MGUS).
They established that the HHV-8 infection may stimulate
the growth of uninfected plasma cell clones and also may
promote MM transformation to MGUS. In a case-control
study that was done by Raje et al., similar results were
achieved. They found the presence of HHV-8 in 88.8% bone
marrow samples of MM patients, 37.5% normal bone marrow
cells, and 33.3% normal donor peripheral blood cells by
applying nested PCR [32]. In another study, Chauhan et al.

examined the potential of HHV-8 by means of PCR in USA.
HHV-8 genome was identified in bone marrow stromal cells
in 24/26 (92%) patients with MM and 1/4 normal subjects,
but HHV-8 antibodies were not detected in sera obtained
from either MM patients or controls [33]. The rate of HHV-8
positivity in MM patients was also reported as 69.6% by realtime PCR and as 82.6% by nested PCR [34].
Despite these studies, other investigators published conflicting results [22, 35–40]. Olsen et al., in United States,
searched for HHV-8 in MM patients by serology, PCR, and
immunohistochemistry. All of the bone marrow aspirates or
biopsies, peripheral blood mononuclear cells, or dendritic cell
cultures were negative [35]. Cho and Lee performed another
study in Korea and only 1 out of 26 MM patients was positive
for HHV-8 by PCR [36]. Tedeschi et al. evaluated HHV8 seroprevalences among 329 MM patients and 1631 control
subjects. HHV-8 seropositivity was 12% and 15% in cases
and controls, respectively. However, they could not find any
association between MM and HHV-8 seropositivity [37]. In
our study, HHV-8 was not observed in patients with MM
by PCR method in north east Iran. Therefore, our results
did not established any relationship between HHV-8 and
MM. Our paper adds to the body of evidence that HHV8 is not correlated with MM and is against a major role of
HHV-8 infection in the pathogenesis of clonal plasma cell
proliferation.
Then as shown here, there is considerable disagreeability
in the published literature. There are some variations in HHV8 prevalence in different countries; HHV-8 seropositivity in
the general population is low in northern Europe, United
States, and Asia, intermediate in Mediterranean countries,
and high in sub-Saharan Africa [31], but there is no accurate
report of its prevalence in Iran. The geographical and ethnic
origin may be the reason for conflicting reports.
Different methodology may also play a role in this
discrepancy. In our study, PCR is used for detecting HHV8. This method can be implemented in detecting the viral
infection in FFPE tissue biopsies and is particularly useful
for confirming the diagnosis of herpesviruses family. PCR
has raised the sensitivity of viral detection beyond that of
antigen assays or culture. In studies based on PCR analysis,
conflicting results may be due to variations in the methods,
primer sets, and target sequences. For example, the use of
multiple-target HHV-8 sequences increases the ability of
virus detection, but nested PCR method may induce false
positive results [41].
In conclusion, our study did not demonstrate any association between HHV-8 and MM. To confirm our findings,
further studies with larger sample size and different ethnicities may be carried out.

5. Key Messages
HHV-8 is associated with some diseases including Kaposi’s
sarcoma and some B-cell lymphomas. This study investigated
the possible difference in the presence of HHV-8 genome
in bone marrow tissue using the polymerase chain reaction
method in patients with multiple myeloma and in control
group.
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