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Human Herpesvirus 8 among Lymphoma Patients
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Department of Biology, College of Science, University of Babylon, Hillah, Iraq

Abstract

Background: Human herpesvirus 8 (HHV-8) stimulates lymphoproliferation, by activating the signaling pathway of the interleukin-6 
receptor, along with several other regulatory mechanisms. The presence of specific genetic variations governing immune responses 
can impact the promotion or suppression of malignant lymphoma. Polymorphisms in the gene cluster of interleukin-1 (IL-1) have 
been identified as significant contributors to the regulation of inflammation. Objective: This study aimed to determine the percentage 
HHV-8 and whether polymorphisms at IL-1 receptor antagonist (IL-1ra) locus modulate the risk of developing malignant lymphoma 
of a group of Iraqi patients in the Mid-Euphrates Sector, Iraq. Materials and Methods: A case-control study was conducted on 200 
specimens obtained from patients with lymphoma and individuals without any apparent health conditions who served as the control 
group (considered normal individuals). The specimens were collected from various general hospitals and private clinics located in 
the Middle Euphrates region of Iraq. The study population included individuals aged between 17 and 75 years. Specimen collection 
took place between October 2022 and February 2023. Conventional polymerase chain reaction (PCR) was chosen for the detection 
of HHV-8 as well as IL-1ra gene polymorphism by sequencing. Results: According to PCR detection, 31 out of 64 (48.4%) of the 
specimens revealed PCR detection positivity for HHV-8, whereas 33 out of 64 (51.6%) specimens showed negative detection for HHV-
8. The lymphoma which were most HHV-8-infected are related to the age stratum (56–75 years), accounted for 48%, whereas the age 
strata 15–35 years, and 36–55 years, each accounted for 23% and 29%, respectively. Conclusion: In view of the relatively small numbers 
included in our study, the present results indicate the possibility that HHV-8 and IL-1ra polymorphism may play a role in the tumor 
biology of lymphocyte and may contribute to their development.
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Introduction
Human herpesvirus 8 (HHV-8) infection is frequently 
found in cancerous lymphoid cells. The majority of 
primary effusion lymphoma (PEL) cases occur in 
individuals with weakened immune systems, particularly 
those infected with HIV, and often involve simultaneous 
infection with Epstein-Barr virus. The neoplastic tumor 
cells display various cytological features, ranging from 
immunoblastic to anaplastic morphology.[1]

Despite sharing cytomorphological similarities with PEL, 
HHV-8-negative effusion-based lymphoma represents 
a rare and underrecognized subset of non-Hodgkin’s 
lymphoma. It possesses several unique clinicopathological 
features due to its predominant occurrence in older 
individuals and generally favorable prognosis. Unlike 

PEL, the neoplastic cells in HHV-8-negative effusion-
based lymphoma demonstrate the expression of pan-B-
cell markers.[2]

In later investigations, researchers discovered initially 
included as a negative control, a lymphoma sample obtained 
from an AIDS patient contained HHV-8 sequences.[3] 
Following this, a total of 193 lymphoma samples were 
subjected to screening from AIDS patients revealed eight 
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cases where HHV-8 DNA was present. These lymphomas 
initially known as body cavity-based lymphoma were 
subsequently renamed PEL. This particular type of 
lymphoma is exceptionally rare and primarily affects 
individuals infected with HIV-1. The primary location 
where it primarily develops is characterized by the presence 
of sizable serous cavities.[4] Additionally, this herpesvirus 
has been discovered to be linked to the plasmablastic form 
of multicentric Castleman’s disease (MCD), characterized 
by the presence of hyperplastic lymph nodes. In addition, 
two types of excessive cell growth conditions were found 
in individuals diagnosed with MCD: MCD characterized 
by the presence of plasmablastic clusters, and diffuse large 
B-cell lymphoma not otherwise specified (DLBCL NOS) 
with HHV-8 infection.[5]

Interleukin-1 (IL-1) family includes IL-1α, IL-1β, and IL-1 
receptor antagonists. The IL-1 gene cluster situated on 
chromosome 2q14 8 encodes proinflammatory cytokines 
that play a crucial role in inflammation and the immune 
response.[6] Multiple studies have suggested that IL-1 plays 
a significant role in cancer development, progression, 
angiogenesis, and metastasis.[7] IL1RN, a member of 
the IL-1 superfamily, acts as a competitive antagonist to 
the cell surface IL-1 receptor, controlling a multitude of 
immune and inflammatory reactions.[8] IL1RN is generated 
by various cellular entities, comprising immune cells, 
epithelial cells, and adipocytes.[9] The second intron of the 
IL1RN gene contains a variable number of tandem repeats 
polymorphism spanning 86 base pairs. Prior investigations 
have identified links between this polymorphism and 
specific types of cancer, although the findings have been 
inconclusive.[10-13] The objective of this study is to examine 
whether there exists a correlation between the IL1RN 
polymorphism and the likelihood of developing lymphoma 
in a subset of the Iranian population.

Materials and Methods
This study is designed as case-control study.

Study groups
A case-control study was conducted on 200 specimens 
obtained from patients with lymphoma and individuals 
without any apparent health conditions who served 
as the control group (considered normal individuals). 
Whole blood as well as gel tube blood specimens for viral 
genome extraction and total DNA extraction and serum, 
respectively:

1.	 Group of blood samples from patients with NHL.
2.	 Blood of apparently healthy persons as control group.

Sample collection
Blood samples will be gathered from individuals diagnosed 
with NHL as well as from apparently healthy individuals 
serving as the control group. The samples will be collected 

from both general hospitals and various private clinics 
located in Middle Euphrates, Iraq.

Sequencing of PCR products
The term DNA sequencing encompasses techniques used 
to determine the sequence of nucleotide bases (adenine, 
guanine, cytosine, and thymine) in a DNA molecule.[14] 
Initially, academic researchers obtained the first DNA 
sequences in the early 1970s using laboratory methods 
involving 2-dimensional chromatography. However, 
with the advancement of dye-based sequencing methods 
coupled with automated analysis, DNA sequencing has 
become more efficient and rapid. Understanding the 
DNA sequences of genes and other genomic regions has 
become crucial for fundamental research on biological 
processes and finds applications in various domains such 
as diagnostics and forensic investigations.

Total DNA extraction
DNA extraction kits were used to extract total genomic 
DNA from the blood samples of both the patients and the 
control groups.

Viral DNA extraction
Viral genomic DNA from blood patients and control 
groups was extracted by using a viral DNA extraction kit.

Measurement of concentration and purity of extracting DNA
By (Nano drop) at the absorbance at 260 nm and 280 nm 
respectively.

Can determine the DNA quantity and purity.

Statistical analysis
To detect the significance between the studied variables 
in this study, Chi-square test was applied, where all these 
statistical analyses were done by using the SPSS program, 
Version 24 (IBM, Armonk, New York, USA) where the 
P < 0.05 value was considered as significant one.

Ethical approval
The study was conducted in accordance with the ethical 
principles that have their origin in the Declaration of 
Helsinki. It was carried out with patients verbal and analytical 
approval before the sample was taken. The study protocol 
and the subject information and consent form were reviewed 
and approved by a local ethics committee according to the 
document number 7/17/1336 (including the number M220904 
and the date in September 28, 2022) to get this approval.

Results

Age distribution of study groups
The studied blood specimens were related to patients with 
lymphoma whom their age ranged from 17 to 75  years 
(mean  =  49.92 + 11.5  years), whereas their control 
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counterparts have a mean of 33.5 ± 13.4 years. However, 
on comparing the age of these two groups, no significant 
variations were detected (P > 0.05) [Table 1].

The gender of the studied patients with Lymphoma
The lymphoma male gender among our samples was 
constituting 36% whereas their female counterpart was 
64%. The male-to-female ratio was 1.75:1, whereas, in 
the control group, male gender constituted 65% and the 
females 35%. The lymphoma patient and control group 
showed a non-significant difference (more than P 0.05) in 
statistical analysis [Table 2].

Distribution of the studied patients according to their 
age strata and gender
Regarding the age of lymphoma cases, 24/100 (24%) of 
them were between the age of 15–35 years (12 men and 12 
women), 29/100 (29%) were between the age of 36–55 years 
(12 men and 17 women), and 47/100 (47%) were between the 
ages of 56–75 years (12 men and 35 women). The highest 
male and female frequencies (12 and 35, respectively) were 
found in the age group of those 56–75-years [Table 3].

Detection rates of HHV-8 by using PCR technique
Extraction of viral genome
Regarding the detection of viral DNA/RNA extraction 
kit to extract nucleic acid, it is found that 31 out of 64 

(48.4%) of the specimens were containing the viral genome 
[Figure 1]. In contrast to the control group, five out of 
the (5%) postmortem specimens were having viral nucleic 
acid [Table 4]. The difference between the results of these 
two groups revealed a statistically significant difference 
(P = 0.02).

HHV-8 genome detection using conventional PCR
According to polymerase chain reaction (PCR) detection 
results, 48.4% (31 out of 64) of the specimens have HHV-8 
genome, whereas 51.6 (33 out of 64)  specimens showed 
negative results for HHV-8 genome detection, and as 
indicated in Table 5 and Figure 2. The statistical analysis 
of the differences between these two groups was significant 
(P = 0.03).

The HHV-8 results in blood specimens according to the 
age groups
The age strata (15–35  years), (36–55  years), and (56–
75  years) each accounted for 23%; 29%; and 48%, 
respectively significant differences (P < 0.05) were found 

Table 1: The age of patients with Lymphoma

Studying groups N Mean age SD SE Min Max 
Lymphoma 100 49.92 11.5 2.2 17 75

Control 100 33.5 13.4 2.7 20 68

Statistical Analysis Non-significant (P > 0.05) = 0.09

Table  2: Distribution of study groups according to their 
gender

Gender Lymphoma Control P-value 

No. % No. % 
Male 36 36 35 35 0.4
Female 64 64 65 65

Total 100 100 100 100

Table  3: The categorization of individuals diagnosed  
with Lymphoma based on their age groups and gender

Age stratum of 
lymphoma patients 

Gender Total 

Male Female 

No. No. No. % 
15–35 12 12 24 24

36–55 12 17 29 29

56–75 12 35 47 47

Total 36 64 100 100

Figure  1: Extraction of HHV-8 genome from blood specimens, 1.5% 
agarose gel electrophoresis, TBE 1×, at 85 V for 60 min

Table 4: Viral genome detection in blood specimens

Viral genome Lymphoma AHC group† 
Positive N 31 5

% 48.4% 5%

Negative N 33 95

% 51.6% 95%

Total N 64 100

% 100% 100%
†AHC means apparently health control

Table 5: The PCR results of HHV-8 DNA in Blood specimens 
of study groups

 Lymphoma N/% AHC* N/% 
Positive 31 (48.4%) 5 (5%)

Negative 33 (51.6%) 95 (95%)

Total 64 (100%) 100 (100%)
AHC* means apparently health control
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when these age groups were compared statistically 
[Table 6].

Genotyping of IL-1R gene polymorphisms
The target sequences of the studied groups, amplified 
by sequencing technique, are summarized in Table 7 and 
represented in Figure 3.

In patients with NHL and AHC groups, the occurrence 
rate of GG and AG genotypes is being examined, reaching 
30.7%, 20%, 24%, and 8%, respectively. This frequency 
was significantly higher in patients compared to the 
control group. Specifically, the GG genotype had a 2.489 
times higher rate (OR  =  2.489), In contrast to the GA 
and AA genotypes observed in the analyzed groups, the 
frequency of the AA genotype in patients with NHL and 
AHC groups was found to be 45.3% and 72% respectively. 
These results indicate a decrease in the occurrence of 
this genotype among patients when compared to the 
control group.

The statical analysis presented in Table 7 revealed a strong 
correlation between the IL-1R gene polymorphism and 
Iraqi patients, indicating high significance.

Discussion

PEL predominantly impacts individuals who have a 
significantly compromised immune system, particularly 

individuals living with HIV. There have been a few 
instances where PEL has been observed in individuals 
with conditions such as malignancy, cirrhosis, or those 
who have undergone organ transplantation.[15,16] The 
uncontrolled growth of cells infected with HHV-8 is 
associated with the onset of the disease.[17]

HHV-8, a gamma herpesvirus, exhibits varying prevalence 
depending on geographic regions and specific exposures. 
It is frequently found in equatorial areas, such as Africa 
and South America, where more than 50% of the 
population has been exposed to the virus. The occurrence 
of the condition in the Mediterranean area, Middle 
East, and the Caribbean is moderate, with rates ranging 
from 5% to 20%. However, in North America, Northern 
Europe, and Asia, the virus has a low prevalence, affecting 
less than 5% of the population.[15] In the same regions, 
men exhibit a notably higher seroprevalence compared 
to women. The main mode of transmission for HHV-8 
is saliva, but it can also be transmitted to a lesser extent 
through injection drug use, blood transfusions, and organ 
transplantation. Among various population groups in the 
United States, HIV-positive men who have sex with men 
face the highest risk, with seroprevalence rates reaching 
as high as 30%. additionally, transplant patients have an 
estimated seroprevalence of 15%.[15] Available evidence 
supports the observation that the transmission of HHV-8 
through a solid organ transplant is substantiated.[16,18]Our 
patient did not possess any identified risk factors for 
HHV-8. Among the limited number of cases reported 
in transplant recipients, most have been observed in 
regions where HHV-8 is more prevalent compared to the 
United States. Given the information provided, there is a 
reasonable possibility that the HHV-8 in this particular 
situation might have originated from the donor and been 
transmitted through the transplanted organ. However, it 
was not feasible to obtain conclusive verification.

In our recent study, we took the initiative to examine the 
connection between the IL1R polymorphism and the 
likelihood of developing lymphoma within an Iranian 
community. Our findings demonstrated a noteworthy 
correlation between the IL1R polymorphism and a 
reduced risk of lymphoma among the individuals we 

Table 6: Frequency of HHV-8 PCR results among patients with lymphoma according to their age strata

Age stratum Years HHV-8 P value 

No. Positive Negative 
 15–35 15 6 9 ANOVA test  

P = 0.04 S.  
(P < 0.05)

 23% 40% 60%

36–55 18 8 10

 29% 44.44% 55.56%

56–75 31 17 14

 48% 54.84% 45.16%

Total 64 31 33  

%100 48.44% 51.56%

Figure 2: The PCR patterns detection of HHV-DNA (592 bp) in patients 
with lymphoma: the lanes from 1 to the 9 refers to HHV-8 DNA samples; 
The electrophoresis conditions: agarose of 1.5, 85 V, 20 m Amp for 1 h 
(5 µL in each well), and later on the stained with a red safe solution
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studied. Specifically, the IL1RN 1/2 genotype exhibited a 
decreased risk for both NHL and HL. These outcomes 
align with previous research suggesting that the IL-1RN 
*2 genotype may be linked to a lower prevalence of breast 
cancer, and the IL1RN 2 allele was observed to marginally 
decrease the risk of breast cancer.[19]

Similarly, In the Hu study, it was observed that the IL-1RN 
2 allele’s presence was linked to a notable reduction in the 
likelihood of developing lung cancer. This finding implies 
that the allele may offer a protective effect against the 
disease.[20]

The study revealed elevated levels of IL1RN in the serum 
of patients with lung and colorectal cancer, gynecological 
carcinoma, and HL when compared to the serum of 
control subjects. This suggests that this protein plays a 
crucial role in the initiation and progression of tumor 
growth.[20]

On the contrary, Ibrahimi and colleagues demonstrated 
a correlation between the 1/2 and 2/4 genotypes of 

IL1RN and susceptibility to colorectal cancer (CRC). 
Furthermore, they found that the presence of allele 2 in 
IL-1RN is linked to an increased risk of CRC as indicated 
by the CRC risk.[21]

Furthermore, there were no notable variations observed 
in the IL-1RA gene polymorphism between individuals 
diagnosed with hepatocellular carcinoma and the control 
group.[22]

To the best of our knowledge, there have not been any 
documented findings on the connection between the IL-1R 
polymorphism and lymphoma. Nevertheless, a combined 
examination of three studies revealed a positive correlation 
between IL1RN rs2637988 and a heightened susceptibility 
to NHL.[23] Likely, the heightened susceptibility to shorter 
immune responses may be augmented, leading to an 
increased chance of esophageal cancer in a Northwest 
Han Chinese population. Conversely, a reduced likelihood 
of developing esophageal cancer in the same population 
is associated with various genetic variations in IL-1RN, 
including rs3181052, rs452204, and rs315919.[24] There 

Table 7: Distribution of genotypes and the odds ratio of IL-1R gene polymorphisms were compared between NHL patients and 
individuals with AHC

Genotype IL-1R (rs) Study groups Total P value OR 95% CI for OR

NHL AHC Lower Upper 
AA N 34 18 52 0.02 0.551 0.371 0.812

% 45.3 72 52

GG N 23 5 28 0.03 2.489 1.342 1.630

% 30.7 20 28

AG N 18 2 20 0.02 0.234 0.493 0.459

% 24 8 20

TOTAL N 75 25 100     

% 100 100 100     

Figure 3: Agarose gel electrophoresis of an amplified product patterns of IL-1R1. Electrophoresis conditions, 1.5%  agarose, 85 V, 20 mA for 1 h (5 
µL in each well), stained with red safe solution
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is mounting evidence indicating that long-lasting 
inflammation could potentially increase the likelihood 
of developing different types of cancer. Inflammation 
and immune responses are significantly impacted by 
cytokines, which also have the ability to influence 
cancer vulnerability.[25] Among these cytokines, IL-1 is 
particularly noteworthy as it has been demonstrated to 
promote tumor growth, angiogenesis, invasiveness, and 
metastasis in diverse cancer types.[25] IL-1RN, in contrast, 
has the capacity to modify the levels of IL-1 expression 
and compete for binding sites on IL-1 receptors, thereby 
modulating the effectiveness of IL-1 signaling and 
immune as well as inflammatory responses associated 
with IL-1.[23] In spite of the compelling findings, our 
research is subject to certain constraints. These limitations 
encompass the examination of a relatively modest 
sample size and the consideration of gene-environment 
interactions. Additionally, we acknowledge the absence 
of data regarding the expression levels of IL-1RN in the 
serum of both lymphoma patients and control groups.

Conclusion
The following conclusions are obtained from the 
present study.

Highest age-specific frequency was noticed in patients 
with Hodgkin lymphoma in the age stratum of ≤40 years, 
whereas, in patients with Non-Hodgkin was in age stratum 
of (61–80  years). The ratio of female patients whom 
suffering from Hodgkin and non-Hodgkin lymphoma 
was higher than their male counterparts. The presence 
of HHV-8 in both of HL and NHL groups of blood 
may indicate the importance of such contribution in the 
etiologic development of HL and NHL. Interleukin-1R 
gene polymorphisms did consider a risk for HL and NHL 
Patients.
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