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ABSTRACT 

Human T-cell Leukemia Virus Type 1 (HTLV-1) is a retrovirus associated with serious hematological and neurological 

disorders. Understanding its epidemiological distribution is essential for effective prevention and control strategies. 

Human samples from Leukemia patients were collected from November 16, 2024, to January 1, 2025. The age range 

of the patients was 18 years to 80 years.  The RT-qPCR method was used to detect Human T-cell Leukemia Virus Type 

1  in all samples; the results showed Twenty-five positive cases for Human T-cell Leukemia Virus Type 1 . The population 

groups studied were divided into five age groups: 18-27, 28-37, 38-47, 48-57, and 58-67 years. The first group (18-27) 

had the highest number of infected cases at 56%, compared to the age group (28-37 at 12%, 38-47 at 8%, 48-57 at 

14%, and the age group 58-67 at 8%).  The samples were collected from Hospital, Middle Euphrates Cancer Center in 

Najaf province. The findings revealed that individuals aged 18 to 27 years had the highest infection rate with Human 

T-cell Leukemia Virus Type 1 (HTLV-1). Additionally, the infection was more prevalent among males compared to 

females. 

KEYWORDS 

Leukemia, Human T-cell Leukemia Virus Type 1, RT-qPCR 

 

Introduction 

Human T-Leukemia Virus Type 1 (HTLV-1), A member of 

the Retrovirus Family, is linked to a 57% rise in overall 

mortality. the prevalence of HTLV-1 and HTLV-2 

infections varies, with HTLV-1 being particularly 

associated with this significant increase in death rates 

(Marinho et al .,2024). 

 The First Retrovirus identified to be associated with 

human cancer, discovered by gallo and colleagues, 

affects approximately ten million people worldwide. this 

enveloped virus has a virion diameter of 80–100 nm and 

contains two single-stranded rna strands, each about 9 

kb in length, within its nucleocapsid core. the virus 

employs sophisticated molecular mechanisms to evade 

immune detection and remains latent in infected 

individuals for extended periods (Jetly  et al.,2024).     

 The Seroprevalence of Human T-Cell Leukemia Virus in 

adults varies widely, ranging from 0.1% to as high as 40%, 

with rates increasing with age and being more common 
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in individuals assigned female at birth. HTLV-1 primarily 

targets and infects CD4+ T Cells, often maintaining a 

state of low transcriptional activity during the early 

stages of infection, which typically remains 

asymptomatic. however, symptoms may emerge later in 

life (Wang et al.,2024). 

Human T-Cell Leukemia Virus Type 1 (HTLV-1) is a 

Retrovirus that mainly targets and infects CD4+ T Cells, 

leading to a persistent, lifelong infection. globally, an 

estimated 10–20 million people are infected with HTLV-

1, with higher prevalence rates observed in endemic 

regions like Japan. although the majority of those 

infected do not show symptoms, about 5% develop to all 

due to associated immunosuppression. even 

asymptomatic HTLV-1 carriers exhibit immune system 

abnormalities, increasing their susceptibility to 

opportunistic infections (Nozuma et al., 2025) .  

The Human T-Cell Leukemia Virus is primarily 

transmitted through breastfeeding and, less commonly, 

through sexual contact. the lifetime risk of HTLV-1 

carriers developing Adult T-Cell Leukemia/Lymphoma 

(ATLL) is estimated to be 6–7% for males and 2–3% for 

females. htlv-1-encoded proteins like tax and hbz, play 

crucial roles in the process of cancer development. these 

somatic changes drive the clonal expansion of HTLV-1-

infected cells, resulting in distinct genomic and 

transcriptomic patterns and alterations in the cellular 

microenvironment (Kogure &Kataoka, 2025) .  

The Adult T-Cell Leukemia (ATLL) highly aggressive 

disease resulting from the dysfunction of CD4+ T 

lymphocytes, which are essential for the host's adaptive 

immune response. HTLV-1 infection disrupts the 

function and differentiation of T cells, enabling them to 

evade immune detection. this immune imbalance in atll 

is further exacerbated by the accumulation of genetic 

and epigenetic alterations in key genes related to host 

immunity. additionally, angiogenesis, the process of 

forming new blood vessels, plays a critical role in the 

development and progression of cancer (Lubov et al 

.,2024).       

The Adult T-Cell Leukemia (ATLL) remains a significant 

cause of mortality worldwide, driven by the emergence 

of transformed cells with an exceptional ability to 

proliferate rapidly. this process is marked by sustained 

dysregulation in protein synthesis, which disrupts the 

translational control of growth-promoting transcripts. 

among the various types of cancer, ATLL stands out as a 

highly aggressive and dangerous form of lymphoma. the 

primary cause of ATLL is infection with HTLV-1, with the 

acute subtype being the most common. unfortunately, 

the prognosis for patients with acute ATLL is poor, often 

with survival limited to only a few months (Pourrezaei, 

2025). 

The Wide range of clinical manifestations and varying 

prognoses in patients with ATLL have resulted in its 

classification into four subtypes: acute, lymphoma, 

chronic, and smoldering. for patients with acute and 

lymphoma types (aggressive ATLL), intensive 

chemotherapy is typically advised. however, those with 

aggressive ATLL often face a very poor prognosis due to 

inherent resistance to chemotherapy and frequent 

infectious complications caused by immunodeficiency. in 

contrast, patients with chronic and smoldering types 

(Indolent ATLL) generally have a more favorable 

prognosis, and a strategy of watchful waiting until 

disease progression is usually recommended (Sato, 

2025). 

Materials and methods  

A Case-Cross study was designed on 100 total blood, 

including 47 females and 53 males, obtained from 

patients with leukemia. twenty of them developed 

Human T- cell Leukemia Virus Type 1 (HTLV-1). These 

were compared with 75 samples from negative infection 

HTLV-1. The ages ranged from 8 month to 80 years 

during the interval from December 2024 Until January 

2025. verbal consent was obtained from all participants 

before sample collection. 

Real-time qPCR technique  

This method was used to diagnose Human T- Leukemia 

virus type 1 (HTLV-1). The primers were designed based 

on the NCBI sequences of Human T Leukemia virus type 

1 (HTLV-1) as shown in table (1). SolisGreen qPCR Mix 

(Solis BioDyne , Teaduspargi 9, 50411 (EU)) and Viral RNA 

were extracted using the viral RNA Extraction Kit (Magzol 

Reagent RNA Extraction Kit) (Magen, Lot No. R480101-

MFG, Chin). This technique was performed at Faculty of 

Veterinary Medicine, at University of Kufa by using an 

Agilent Technologies Stratagene Mx3005p (Iraqi 

Biotechnology Company).  
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Table 1. Primers for Human T-Leukemia virus type 1 used, design based on NCBI 

Primer Sequence      product size 

HumanT-cell 

Leukemia 

virus Type-1 

pol gene 

Forward  AACCCACAACATCAGATGCC 20 bp 

Reverse AATGGCCTGAAGCAAAGAGG 20 bp 

Results and Discussion 
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Conclusion 

The findings revealed that individuals aged 18 to 27 years 

had the highest infection rate with Human T-cell 

Leukemia Virus Type 1 (HTLV-1). Additionally, the 

infection was more prevalent among males compared to 

females. 
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