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Abstract 

Background: Human herpesvirus 8 (HHV-8) has been linked to the pathogenicity of  Kaposi’s sarcoma (KS) and a number of 
other hematologic malignancies. However, it is still unknown what part HHV-8 plays in acute leukemia patients. Objectives: The 
objective of  this study is to examine the occurrence of  HHV-8 and the variation in tumor necrosis factor (TNF)-α-857C/T in 
patients with acute myeloid leukemia (AML) from a specific subset of  the Iraqi population. Materials and Methods: Seventy-
five whole blood samples were obtained from patients with AML enrolled in this study. Polymerase chain reaction (PCR) was 
used to identify HHV-8, whereas the sequencing method was applied to analyze the TNF-α-857C/T gene polymorphism. Viral 
and total DNA genomic extraction procedures were conducted as part of  these analyses. Results: The positive rate of  viral 
genome extraction was found 41.3% (31 out of  75 specimens with viral genome), while 59.7% (44/75) specimens did not contain 
viral genome. The PCR results showed that in the AML patient group, the rate of  human herpesvirus-8 infection was 35.4% 
(11 out of  31 cases). The results showed that DNA polymorphism distribution was according to CT, CC, and TT genotypes of 
TNF-α-857C/T polymorphism: 50%, 33.3%, and 16.7% in the AML patient group, respectively, and 20%, 65%, and 15% in the 
control group, respectively. Conclusion: Considering the limited sample size of  our investigation, the current findings suggest that 
HHV-8 and TNF-α-857C/T may have a function in the tumor biology of  the specific subset of  AML that was studied, perhaps 
contributing to their development. 
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Introduction
Acute myeloid leukemia (AML) is distinguished by an 
impaired ability to produce normal hematopoiesis and 
an abnormal development of  clonal neoplastic myeloid 
hematopoietic progenitor cells. According to reports, 
AML patients have immune system impairment, and the 
most crucial component of  the immune system, T cells, 
is shown to be numerically and functionally deficient. 
The impact of  these abnormalities on the regulatory 
T cells (Tregs), which are responsible for inhibiting the 
proliferation and activity of  T helper (Th) cells, has 
been documented.[1] Patients with AML demonstrate 
significantly elevated levels of  Tregs in both their 
peripheral blood and bone marrow in comparison with 
healthy donors.[2] Kaposi’s sarcoma-associated herpesvirus 

(KSHV), often referred to as HHV-8, is recognized as 
the causative agent responsible for the development of 
KS.[3] HHV-8 has been implicated in several malignant 
conditions, such as multicentric Castleman’s disease, 
pleural effusion lymphoma, and lymphoproliferative 
diseases.[4] In contrast to other human herpesviruses, 
HHV-8 exhibits a limited distribution within the human 
population; the seroprevalence of  HHV-8 exhibits 
geographical and sub-population variations.[5]

Access this article online

Quick Response Code:
Website: 
https://journals.lww.com/mjby

DOI: 
10.4103/mjbl.mjbl_994_24

Submission: 24-Oct-2024   Accepted: 09-Jun-2025  Published: 23-Jul-2025

This is an open access journal, and articles are distributed under the terms of the 
Creative Commons Attribution-NonCommercial-ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non-commercially, as long as 
appropriate credit is given and the new creations are licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

How to cite this article: Yasir LA, Merza ZH, Ewadh RMJ, Al-Alwany 
SHM, Abdullah ZA. Polymorphism detection of TNF-α-857C/T 
and HHV-8 in patients with acute myeloid leukemia. Med J Babylon 
2025;22:S102-8.

A Selection of three Int Conferences on Med Sci held in Iraq (2023-2024): 
Misan Univ, Cihan Univ, and Babylon Univ./Hammurabi Coll. of Medicine



Yasir, et al.: Polymorphism detection of TNF-α-857C/T and HHV-8

         Medical Journal of Babylon  ¦ Volume 22 ¦ Supplement 1 ¦ June 2025� S103  

HHV-8 latency is enabled through its complex immune 
system manipulation. The incidence of HHV-8 infection 
and subsequent occurrence of KS varies between 0.6% 
and 5.3%. The clinical manifestations of KS encompass 
both mucocutaneous and visceral symptoms. The 
occurrence of disseminated disease accompanied by 
visceral involvement is considered atypical and linked to 
an adverse outcome.[6]

HHV-8 mostly spreads through the exchange of  saliva 
between individuals. However, transmission can also 
occur through blood transfusion, organ transplantation, 
and sexual contact. In immunocompetent individuals, 
HHV-8 infections typically manifest as asymptomatic. 
HHV-8 has the potential to undergo reactivation, 
leading to the development of  symptomatic infections. 
In particular, individuals with compromised immune 
systems, such as those with immunodeficiency or 
immunosuppression, are at a higher risk of  experiencing 
severe and potentially life-threatening complications 
due to HHV-8 reactivation. Several studies have 
documented a higher prevalence of  HHV-8 infection, 
particularly among organ transplant recipients. 
However, HHV-8 infection is infrequently observed in 
individuals who have undergone allo-hematopoietic 
stem cell transplantation. Additionally, there is a paucity 
of  information about HHV-8 infection in patients 
receiving treatment for acute leukemia (AL) who are 
not transplanted.[7-9] Tumor necrosis factor (TNF)-α 
is a multifunctional cytokine that has a significant 
impact on the growth and advancement of  cancerous 
diseases. It actively contributes to multiple stages of 
leukemogenesis, such as cell growth, transformation, 
blood vessel formation, inflammation, and infiltration 
outside the bone marrow. TNF-α is essential for the 
formation of  a tumor microenvironment and aids 
in the ability of  malignant cells to evade the immune 
system, survive, and resist therapy.[10,11] A diverse range 
of  cell types expresses TNF-R-1, whereas TNF-R-2 is 
exclusively expressed by immunological and endothelial 
cells.[12,13] TNF-α is released by activated macrophages 
and immune cells, such as T lymphocytes, natural killer 
cells, and neutrophils. It has been observed that immune 
cells and malignant/leukemic cells produce TNF-α 
inside the tumor microenvironment, which fosters the 
growth of  tumors and plays a major role in the onset 
and progression of  malignant disease.[9] TNF-α plays 
a significant part in the pathophysiology of  leukemia, 
including many processes such as cellular transformation, 
angiogenesis, proliferation, and extra-medullary 
infiltration. This phenomenon greatly influences the 
tumor microenvironment, facilitating immune evasion, 
survival, and resistance to chemotherapy in malignant 
cells.[14] The association between TNF-α polymorphisms 
and the severity of  various B-cell lymphoproliferative 
disorders has been established. An unfavorable prognosis 
in non-Hodgkin lymphoma, chronic lymphocytic 

leukemia, and AML has been linked to an imbalanced 
production of  interleukin-10 (IL-10) and TNF-α.[15-17]

Materials and Methods
This study is designed as case–control study. The studied 
blood of AML obtained from patients was related to those 
aged 2 years to 78 years, while the collected blood from 
the fresh blood of apparently healthy persons as a control 
group was aged 12 years to 70 years.

Viral DNA extraction
Viral genomic DNA was extracted from the blood samples 
of both patients and control groups using a commercially 
available kit specifically designed for viral DNA extraction 
(Pathogene-Intron/Korea). Subsequently, the detection 
of HHV-8 was accomplished using the polymerase chain 
reaction (PCR) technique.

The PCR analysis for HHV-8
PCR was performed using 500 ng of DNA extracted 
from fresh frozen tumors to amplify the DNA sequence 
encoding the KI region. Rigorous precautions were made 
to prevent any form of contamination during the PCR 
procedures for HHV-8. PCR reactions included negative 
controls. Primer sets were used in this study to detect 
the HHV-8 (IF) CAGTCTGGCGGTTTGCTTTC; (IR) 
GTAGGTGCGGTTGCAAATGT.

Total DNA extraction
Genomic DNA was isolated from the blood samples of 
both patients and control groups using a DNA extraction 
kit (G-SPIN-INTRON/vKOREA). After that, the 
detection of the TNF-α-857C/T SNP was performed by 
sequencing.

Sequencing of PCR products
The concept of DNA sequencing pertains to techniques 
utilized for ascertaining the precise arrangement of 
nucleotide bases, namely adenine, guanine, cytosine, and 
thymine, within a DNA molecule. Academic researchers 
accomplished the initial acquisition of DNA sequences 
in the early 1970s, employing laboratory techniques 
grounded in two-dimensional chromatography. The advent 
of dye-based sequencing methodology coupled with 
automated analysis has facilitated the process of DNA 
sequencing, rendering it more efficient and expeditious. 
Understanding DNA sequences of genes and other 
components of an organism’s genome has become essential 
in both fundamental scientific investigations of biological 
processes and practical domains such as diagnostic and 
forensic research.

TNF-α rs361525: TNF-F: 
CTTTCTGAAGCCCCTCCCAG and TNF-R: 
CTGGTCCTCTGCTGTCCTTG.
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Thermal cycle conditions
The reactions were conducted in a Biometra-Germany 
thermal cycler that was preheated to a temperature of 
94°C. The thermal cycler was previously programmed with 
the necessary cycling parameters. The particular primers 
were used to amplify the target regions of HHV-8 and 
TNF-α rs361525 polymorphism, following the conditions 
specified in Table 1.

Statistical analysis
The significance of the variables analyzed in this study was 
evaluated using the chi-square test. The SPSS software, 
version 23 (Armonk, NY, United States), was used for 
all statistical analyses. A statistically significant value is 
defined as P < 0.05.

Ethical approval
The ethical guidelines derived from the Declaration of 
Helsinki were followed when conducting the study. Before 
the sample was taken, the patient’s verbal and analytical 
consent was obtained. On February 15, 2024, a local ethics 
committee evaluated and approved the study protocol, 
subject information, and permission form in accordance 
with document number M420100.

Results

The distribution of patients with AML according to age
Table 2 shows that the mean age of the patients with AML 
(48.5 ± 10.23 years) was more than that of the apparently 
healthy control (46.26 ± 11.21 years). There was a non-
significant statistical difference (P = 0.67) between patients 
with AML and the apparently healthy control groups 
(AHC).

Distribution of pediatric patients with AML according to 
their sex
The male sex in this study constituted 56% (42/75) of the 
patients with AML and AHC, while 44% (33/75) were 
female patients with AML.

Detection rates of HHV-8 by using PCR technique
It was found that 41.3% (31 out of 75) of the AML specimens 
had DNA viral genome. In the control group, three out of 
the 75 (4%) blood specimens had DNA/RNA viral genome 
[Table 3]. There is a statistically significant difference seen 
between the results of the study groups (P = 0.02).

Detection of HHV-8 in samples from patients with AML
The positive result according to amplification detection of 
HHV-8 by PCR technique in samples from patients with 
AML showed 35.4% (11 out of 31 cases) positive results, 
while 64.6% (20 of 31 cases) had negative results, as shown 
in Table 4 and Figure 1.

Distribution of patients with AML according to their age
In the patients with AML group, the most common age 
group infected with HHV-8 was 41–60 years (constituted 
15.6%; five out of 24 patients), while the age groups 2–20 
years, 21–40 years, and 61–78 years constituted 6.2%, 
16.7%, and 11.8%, respectively. Statistically, significant 
differences were revealed (P < 0.05) [Table 5].

PCR results for HHV-8-DNA among patients with AML 
according to their sex
Table 6 illustrates the results of  HHV-8-DNA detection 
in patients with AML according to their sex. Among 

Table 1: Amplification conditions of HHV-8 and (TNF-α rs361525) gene

Gene Initial denaturation Denaturation Annealing Extension Final extension No. of cycles
HHV-8 95C°/5 min 95C°/1 min 53C°/45 s 72C°/1 min 72C°/5 min 40

TNF-α rs361525 95C°/5 min 95C°/1 min 52C°/45 s 72C°/1 min 72C°/5 min 40

Table 2: Distribution of patients with AML and their control according to age

No. Studied group No. Mean of age (years) S.D S.E Range P value

Minimum Maximum
75 Patients with AML 75 48.5 10.23 2.032 2 78 P = 0.67

75 AHP 75 46.26 11.21 2.798 12 70 No sign

150 150 P > 0.05

Table 3: The viral genome in blood specimens within the 
study groups

Viral genome AML group AHC group⁺ Chi-square

N = 75 N = 75 P value

Positive N 31 3 P = 0.02

% 41.30% 4% P > 0.05

Negative N 44 72

% 58.70% 96%

Total N 75 75

% 100% 100%
⁺AHC means apparently healthy control
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the patients with AML, 16.7% (seven out of  42 
patients) were males and 12.2% (four out of  33 patients) 
were females. Statistically significant differences were 

revealed among the sex of  patients with AML-positive 
regarding positive PCR results of  HHV-8-DNA 
detection (P = 0.04).

Table 4: The positive results of PCR for HHV-8- infection in patients with AML

Total viral genome No. % P value
Positive 11 35.4% P = 0.03

Sign
P > 0.05

Negative 20 64.6%

Total 31 100%

Figure 1: Detection of HHV-8 gene using PCR showed band (526 bp) molecular size in patients with AML. M: DNA ladder 100–1100 bp. The PCR-
amplified products migrated into 2% agarose, 75 V, 20 mA for 120 min; 15 µL in each well; stained with ethidium bromide

Table 5: HHV-8-DNA PCR results of pediatric patients with AML according to their age

Age stratum Years HHV-8-DNA PCR results P value

No. Positive Negative

2–20 16 1 15 Anova test
P = 0.03

Sign
P < 0.05

21.3% 6.2% 93.8%

21–40 18 3 15

24% 16.7% 83.3%

41–60 24 5 19

32% 15.6% 79.2%

73–120 17 2 15

22.7% 11.8% 88.2%

Total 75 11 64

100% 14.7% 85.3%

Table 6: Percentage of HHV-8 infection in patients with AML according to their sex

Patients with AML No. % HHV-8 infection

+ % ‒ %
Male 42 56% 7 16.70% 35 83.3

Female 33 44% 4 12. 2% 29 87.88

Statistical analysis (P > 0.05) P = 0.04
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Genotyping of TNF-α (TNF-α rs361525) Polymorphism
The results showed that DNA polymorphism distribution 
was as follows: C/T, C/C, and T/T were 46.7%, 36.7%, and 
16.6%, respectively, in patients with AML, and 15%, 65%, 
and 20%, respectively, in AHC group. The difference in 
frequency of genotype distribution of the polymorphism 
between the patients and control groups was statistically 
significant [Table 7].

In this study, a new TNF-α (rs361525) has been recorded 
in GENE BANK and NCBI. LC775561; LC775562; 
LC775563.

Discussion
The global epidemiological data about HHV-8 in 
patients with AL is currently poor. So far, there is a 
lack of  reported studies on the prevalence of  HHV-8 in 
patients.[18]

The rate of seroprevalence of HHV-8 infection among 
healthy blood donors in Tunisia was found to be 
comparatively lower (7.1%) in comparison with previous 
studies. These studies reported a seroprevalence rate of 
13–15% in blood donors,[7-9] 13% in pregnant women,[7] 
and 12% in children.[7] This indicates that Tunisia is within 
the category of regions with intermediate prevalence of 
HHV-8 infection. Nevertheless, it is worth noting that 
there is considerable geographic variance observed across 
the Mediterranean regions.[19] The positive result according 
to amplification detection of HHV-8 by PCR technique in 
samples from patients with AML showed 35.4% (11 out 
of 31 cases) positive results, while 64.6% (20 of 31 cases) 
had negative results.

Soma et al.[20] reported that individuals with the TNF-
α-857 C/T nonC/C genotype, which is associated with 
higher production of TNF-α, have an increased risk of 
AML compared to the control (AML vs. control = 39.6% 
vs. 28.2%, OR = 1.67, 95% CI = 1.01–2.75, P = 0.045). 
Furthermore, it was observed that the prevalence of the 
TNF-α-857 C/T T allele, which is associated with higher 
production of TNF-α, was significantly greater in patients 
diagnosed with AML when compared to the control group 
(AML vs. controls = 24.8% vs. 16.8%, OR = 1.625, 95% 
CI = 1.078–2.451, P = 0.02).

Countries with a moderate to high HHV-8 seroprevalence 
may want to consider screening blood units, especially when 
destined for immunocompromised patients.[7,8] Previous 
investigations have revealed that immunosuppression 
plays a significant role in the pathogenesis of HHV-8 
infection.[21,22]

Handous et al.[17] conducted a study that found that 
patients with AL had a higher occurrence of HHV-8 in 
their blood compared to healthy blood donors (21.4% vs. 
7.1%, P = 0.02). This suggests that individuals with AL 
are more vulnerable to HHV-8 infection compared to 
those with a normal immune system. The seropositivity 
of HHV-8 among African cancer patients did not differ 
significantly from the overall seropositivity reported 
among blood donors, as found in another study.[23] This 
variation may result from a number of variables, such 
as methodological modifications, technique sensitivity, 
geographic location, and subgroups.

Comparable results were observed in a study conducted 
on individuals from Iran who had hematologic 
malignancies (HM). The presence of HHV-8 DNA in the 
blood was detected in four out of 62 patients with HM, 
accounting for a prevalence rate of 6.5%. Among these 
cases, one patient (3.7%) had AML, while three patients 
(13.6%) had chronic myeloid leukemia. No instances of 
HHV-8-DNAemia were identified in patients with acute 
lymphoblastic leukemia (ALL) or lymphoma. On the 
contrary, Hen et al. have documented a comparatively 
elevated occurrence of HHV-8-DNA, namely in 10.29% of 
leukemia patients from Taiwan, as observed in peripheral 
blood mononuclear cells.[24] While there is evidence 
associating HHV-8 with several lymphoproliferative 
illnesses,[4,22] its potential involvement in AL patients has 
not been definitively established. The detection of HHV-8 
DNA could potentially be attributed to the reactivation 
of latent viruses, particularly in individuals with impaired 
immune systems.

The incidence of viral infections has emerged as a 
significant obstacle for individuals undergoing stem cell 
transplantation, leading to a considerable mortality rate. 
Sequential infection of HHV-1/VZV (HHV-4)/CMV (HHV-
3)/EBV (HHV-8)/BKV (HHV-5)/KSHV was observed in 
the patient, which has not been reported previously.[25]

Table 7: Genotyping of TNF-α gene (rs361525) in patients with AML and AHC groups

Zygosity status AML No. (%) Control No. (%) Position in PCR fragment OR (95%) SNP type Sig.
C/T 14 (46.7%) 3 (15%) 349 1.38 (0.55–2.88) Missense variant 0.02

C/C 11 (36.7%) 13 (65%) 349 1.47 (0.42–3.34) 0.02

T/T 5 (16.6%) 4 (20%) 0.56

Totals 30 20

Allele

 � T 56 30 1.78 (0.75–2. 651) 0.032

 � C 44 70



Yasir, et al.: Polymorphism detection of TNF-α-857C/T and HHV-8

         Medical Journal of Babylon  ¦ Volume 22 ¦ Supplement 1 ¦ June 2025� S107  

Numerous clinical observations have indicated a 
favorable correlation between TNF-α expression levels 
and unfavorable clinical characteristics in leukemia. 
Leukocytosis and TNF-α are significantly correlated in 
ALL and AML.[26,27] Patients with AML who had higher 
TNF-α levels experienced more fatigue and a lower quality 
of life.[28]

The results showed that DNA polymorphism distribution 
according to C/T, C/C, and T/T were 46.7%, 36.7%, and 
16.6%, respectively, in patients with AML and 15%, 65%, 
and 20%, respectively, in the AHC group.

A previous study[16] found that elevated levels of TNF-α 
expression exhibited a positive correlation with a greater 
proportion of CD34þ cells in AML and extra-medullary 
infiltration. Additionally, this association was found 
to be indicative of a worse prognosis in the context of 
AL.[16] Patients who have reduced TNF-α expression often 
experience greater rates of complete remission and event-
free survival (EFS). However, it is important to mention 
that when analyzed together with other factors in a 
multivariate analysis, the level of TNF-α expression did not 
independently predict clinical outcomes.[29] Furthermore, 
cells that do not express TNF-α have a greater susceptibility 
to the cytotoxic effects of daunorubicin, doxorubicin, 
cytarabine, or exogenous TNF-α, as indicated by previous 
studies.[26,28] Hence, an elevated level of TNF-α expression is 
commonly linked to adverse clinical features and treatment 
resistance in cases of leukemia.

A pivotal function of TNF-α is to facilitate the advancement 
and emergence of cancerous illnesses. TNF antagonists that 
specifically target TNF-α have shown an objective response 
to certain solid tumors in phase I and II clinical trials. Prior 
research has demonstrated that TNF-α plays a part in both 
the pathophysiology of AML and leukemogenesis, which 
includes angiogenesis, cellular change, and proliferation. 
Prior studies have demonstrated that serum TNF-α levels 
are significantly raised in patients with AML. Moreover, it 
has been noted that a poor prognostic factor for survival 
and EFS is linked to a high serum TNF-α level.[30] While 
a worse prognosis in AML has been linked to elevated 
TNF-α, the study of intracellular TNF-α in AML is not 
yet known. It has long been believed that mononuclear cells 
are the main source of TNF-α.[31-33]
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