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 Background: Human T-lymphotropic virus type-1 (HTLV-1) is an oncogenic retrovirus that 

causes lifelong and asymptomatic infection, with a high incidence globally. Patients undergoing 

hemodialysis are more likely to acquire blood-borne viral infections, including HTLV-1. 

Therefore, they are considered one of the highest-risk groups for the acquisition of this virus. 

Objectives: This study aims to identify the HTLV-1 antigenemia among hemodialysis patients, 

and to investigate the potential risk factors and co-viral infections with Hepatitis B and C 

viruses. 

Subjects and Methods: This cross-sectional study involved 130 hemodialysis patients attending 

the dialysis center at Imamein Kadhimein Medical City in Baghdad, Iraq in the period between 

November 2023 and January 2024. Using enzyme-linked immunosorbent assay was applied for 

the detection of HTLV-1 specific capsid antigen (p24) in the serum of the studied group. The 

data was analyzed using specific statistical methods. 

Results: Out of 130 participants, 60(46.2%) actively contracted HTLV-1 infection, comprising 

37 (28.5%) males and 23 (17.7%) females. The detection of HTLV-1antigen was significantly 

correlated with the patient’s age (0.0037), but not with marital status, frequency of blood 

transfusion, and hemodialysis duration. Moreover, active HTLV-1 infection was related to co-

infections with HCV 18(13.9%) and HBV 5(3.8%) of patients. 

Conclusions: In this study, hemodialysis patients were predominantly affected by HTLV-1 

infection. Therefore, it is of utmost importance to implement screening protocols to curb the 

transmission of this infection within hemodialysis units. Further research involving a significant 

cohort encompassing diverse regions of Iraq is recommended to ascertain the accurate 

prevalence of HTLV-1 infection. 
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Introduction  

Human T-lymphotropic virus type 1 (HTLV-1) is a human 

 retrovirus that primarily infects CD4+ T cells, leading to persistent 

infection of the immune system. It is a member of the genus  

Deltaretrovirus within the subfamily Orthoretrovirinae (1, 2). HTLV-

1 consists of a positive single-stranded RNA  genome that is 

integrated into the host DNA as a provirus upon infection  (3), its 

transmission can occur through intravenous drug use, sexual contact, 

and mother-to-child breastfeeding (4). HTLV-1 is a latent retrovirus 
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that carries an ongoing risk of adult T-cell leukemia (ATL), 

myelopathy/tropical spastic paraparesis (HAM/TSP), and other 

diseases (5, 6). It is estimated that approximately 10 million people 

worldwide are infected with HTLV-1, which is endemic in Latin 

America (7), West and South Africa (8), Japan, Iran, Romania, and 

Australia (9). The frequency of HTLV-1 infections is increasing in 

parts of the world. The prevalence of HTLV varies worldwide by 

region. HTLV-1 infection is increasing outside of endemic areas(10). 

 Hemodialysis(HD) is the most prevalent form of renal replacement 

therapy for individuals with end-stage kidney disease (11)and, like 

any other intervention, has several side effects, including the risk of 

acquiring viral infections such as cytomegalovirus(CMV), Hepatitis 

G virus(HGV), Hepatitis C virus(HCV) and Hepatitis B virus (HBV) 

that are a leading cause of death in HD patients following 

cardiovascular disorders (12-15). HTLV-1 may be a risk factor for 

End Stage Renal Disease (ESRD) due to its urological manifestations, 

such as neurogenic bladder, which can lead to subsequent post-renal 

kidney failure (16). It has been observed that patients with end-stage 

renal disease have a high incidence of HTLV infection (17). 

Furthermore, it has long been suspected that people with HTLV-1 

have an increased risk of chronic kidney diseases (CKD). Several 

cross-sectional studies have reported a high prevalence of HTLV-1 

seropositivity rates (ranging from 14.5% up to 21.2%) among dialysis 

patients(18, 19). This could be due to anemia  (20, 21) and regular 

blood transfusions in HD patients, or it may result from the risk of 

acquiring the virus during the hemodialysis procedure, similar to how 

HBV and HCV infections can occur (22, 23).  

It is imperative to implement preventive strategies to control HTLV-

1 infections since antiretroviral drugs are ineffective in confirmed 

infections, and managing the consequences can be challenging. 

Currently, there is no vaccine available to prevent HTLV infection. It 

is necessary to gather empirical evidence to develop policies for 

preventing HTLV-1 transmission (24). This study was conducted to 

assess the occurrence of HTLV-1 infection and associated risk factors, 

along with the risk of co-infection with other blood-borne viruses, 

taking into account the global spread of HTLV-1. 

Subjects and Methods  

Study design and Sample size: This is a cross-sectional study of 

130 hemodialysis patients randomly selected according to inclusion 

and exclusion criteria (77 males and 53 females) who were admitted 

to the dialysis center at Imamein Kadhimein Medical City between 

November 2023 and January 2024. The patients ranged in age from 

18 to 83 years. Patients who underwent dialysis for less than 6 months, 

those who were taking anti-retroviral drugs, and those who refused to 

participate in the study were excluded as per the criteria.  

This research has received approval from the Ethics Committee of the 

Department of Microbiology College of Medicine, University of 

Baghdad (Institutional Review Board-Reference Number: 0230A1-

11-2023). All patients participating in the study submitted a consent 

form and agreed to participate before collecting their blood samples. 

Baseline data including duration and frequency of dialysis, as well as 

other sociodemographic information, were gathered for each patient.  

Blood samples of 5-10 ml were collected from all patients using 

accepted medical techniques. Each blood sample was then collected 

in a gel separation tube, and centrifuged at 3000 rpm for 20 minutes. 

The resulting serum was stored at -20°C until the examination. An 

Enzyme-linked immunosorbent assay two kits from (Cat.No: 

MBS9309936 MyBioSource, USA) was used to qualitatively 

determine Human T-Lymphotropic Virus Type-I capsid antigen (p24) 

in serum samples. The manufacturer's instructions were fully 

followed throughout the testing process. Fifty microliters of Positive, 

Negative Control and 10µl of each testing sample were pipetted to the 

corresponding wells. 100 µl of HRP-conjugated Human T-

Lymphotropic Virus Type I antibody was added at the same time to 

bind the analyte, followed by incubation (for 60 minutes at 37°C) and 

washing procedures to remove the unbound substance. Finally, 50µl 

of HRP substrates were added, and incubated for 15 minutes till 

detection, and a blue color was developed. Adding a 50µl of stop 

solution terminated the enzyme-substrate reaction and the color 

turned from blue to yellow. The optical density (O.D) of each well 

was measured within 15 minutes using a microtiter plate reader set at 

450 nm. The diagnosis of HBV and HCV was done as part of routine 

screening tests by the detection of HBsAg and anti-HBc for HBV 

infection, anti-HCV IgG confirmed by reverse transcriptase-

polymerase chain reaction for HCV infection.      

Data analysis was conducted using the Statistical Package for the 

Social Sciences software, version 21 (SPSS, IBM). The Pearson chi-

square (χ2-test) was employed to compare the percentage of data for 

two groups, while the t-test was used to compare data from more than 

two variables. All tests were considered significant when the p-values 

were ≤0.05. 

 

Results   

The study included 130 patients, of which 77 (59.2%) were males 

and 53 (40.8%) were females. The ratio of male-to-female was 1.4:1. 

The age group ranged from 18 to 83 years, with a mean age of 51.8 ± 

13.7 years. Sixty patients (46.2%) tested positive for HTLV-1 p24 

antigen. Males had a higher infection rate than females, with 37 

(28.5%) males and 23 (17.7%) females testing positive for HTLV-1 

antigen. The age groups between 50-59 and ≥60 years had higher rates 

of HTLV-1 infection, with 17(13.1%) and 19(14.6%) respectively(p-

value=0.0037) . The HTLV-1 antigen seropositive status among 

hemodialysis patients was statistically not correlated with other 

sociodemographic characteristics except for age group. The risk 

factors for HTLV-1 transmission are categorized into three categories: 

history of blood transfusion, duration of hemodialysis, and history of 

tattooing. Among the patients who underwent more than two blood 

transfusions, 33 (25.4%) tested positive for HTLV-1 p24. The 

majority of active infections were observed in patients who underwent 

hemodialysis for a duration between 1 to 5 years, with no significant 

positive correlation observed, as illustrated in Table 1. 
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Table 1: HTLV-1 p24 results in relation to sociodemographic characteristics and associated risk factors of the study group 

Variables HTLV-1p24 

No. (%) 

OR Correlation 

Coefficients 

 

 

P-value 

Positive Negative 

 

Age(years) 

 

 

<20 
2 (1.5) 1 (0.8) 

1.2 R=0.9022 

 

0.0037 

20-29 
5 (3.8) 2 (1.53) 

30-39 
4 (3.1) 8 (6.2) 

40-49 
13 (10.0) 16 (12.3) 

50-59 
17 (13.1) 13 (10.0) 

≥60 19 (14.6) 30 (23.1) 

Sex Male 37 (28.5) 40 (30.8) 1.2 N/A *0.6 

Female 23 (17.7) 30 (23.1) 

 

Marital status 

Married 50 (38.5) 57 (43.8) 1.5 N/A *0.89 

Single 6 (4.6) 10 (7.7) 

Divorced 4 (3.1) 3 (2.3) 

Frequency of 

blood transfusion 

 

Nil 17 (13.1) 18 (13.8) 0.8  

 

R=0.6483 

 

 

0.404 
Once 10 (7.7) 13 (10.0) 

More than 

two 

33 (25.4) 39 (30.0) 

History of tattoo Got a tattoo 9 (6.9) 5 (3.9) 2.29 N/A  

*0.2 
Without 

tattoo 

51 (39.2) 65 (50.0) 

 

Duration of 

dialysis 

6month -1 

year 

7 (5.4) 3 (2.3) 0.3  

 

R=0.015 

 

0.92 

 < 1-5years 37 (28.5) 40 (30.7) 

>5 years 16 (12.3) 27 (20.8) 

OR=Odd Ratio, R= Correlation Coefficients, N/A=not applicable, * p-value of chi-square test. 

 

       

Table 2: Co-infection of HCV and HBV with HTLV-1 results 

HTLV-1 
p24 

HCV infection 
NO. (%) 

HBV infection         NO. 
(%) 

Positive Negative Positive Negative 

Positive 18 (13.9) 42 (32.3) 5 (3.8) 55 (42.3) 

Negative 23 (17.7) 47 (36.2) 5 (3.8) 65 (50) 

Total 

No. 

41(31.6) 89(68.5) 10(7.6) 120(92.3) 

P-value 0.72 0.79 

 

 

Table 2 indicates that other viral infections, such as hepatitis C (HCV) 

and hepatitis B (HBV) viruses, are associated with HTLV-1 p24-

positive patients. Out of the patients, 18 (13.9%) were found to be 

infected with HCV, and 5 (3.8%) with HBV. There was only one case 

of combined HCV and HBV infection, and the patient had positive 

HTLV p24 antigen.  

 

Discussion 

As a latent oncovirus, HTLV-1 infection has become a public 

health concern. The potential risk of HTLV infection is higher among 

hemodialysis patients, who are more likely to be infected with blood-

borne viruses due to impaired immunity, prolonged hospitalizations, 

recurrent surgical interventions, multiple blood transfusions, or the 

use of vascular access for dialysis (25). 

Although the asymptomatic state of this virus, it can lead to life-

threatening neurological and lymphoproliferative diseases like ATL. 

Insufficient data regarding HTLV-1 prevalence and its associated 

disease in Iraq, to the best of our knowledge, no previous study about 

HTLV-1 detection among Iraqi HD patients has been reported to date. 

However, in 2017, HTLV infection was detected in patients with 

lymphoma and leukemia with a prevalence rate of 1.2% (26)  and 

among Iraqi blood donors, high prevalence was reported in Baghdad 

24(61.5%), Karbala 5(12.8%), Al-Qadisiyyah 4(10.2%), both Al-

Najaf and Al-Muthanna had 2(5.1%), and only one positive case of 

(2.5%) in both Basrah and Wasit province (27).  

Screening tests are commonly utilized for the detection of antibodies 

against HTLV-1/2 in plasma or serum. Subsequently, these tests must 

be supplemented with confirmatory procedures such as line 
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immunoassay or molecular methods. Notably, the identification of 

antigens is a preliminary method used for HTLV diagnosis, as 

opposed to the identification of antibodies, due to the heightened risk 

of obtaining false negative results in the detection of HTLV 

antibodies. This phenomenon is attributed to the prolonged 

immunological window period following infection. Research 

conducted with individuals who were infected through blood 

transfusion revealed a median seroconversion period of 

approximately fifty-one days, with a range of 36 to 72 days (28). In 

the present study, HTLV-1 p24 specific capsid antigen was 

detected among Iraqi hemodialysis patients at a rate of (46.2%), 

our findings are inconsistent with several studies that observed higher 

HTLV-1 seropositivity rates among hemodialysis cases (18, 19, 29-

31). The data obtained from this study showed that higher HTLV-1 

infections were observed in older (50-59) and ≥ 60 age groups, male 

than female with a mean age of 52 years which coincides with the 

study found a gradual increase in seropositive rates with age reaching 

48.5% in men aged 50 to 64 years (32), male is associated with a 

higher susceptibility to viral infections related to hormonal as well as 

sex chromosomal differences as causes for this(33, 34), the reason 

why HTLV-1 infection is predominantly male in this study can be 

explained by the high number of hemodialysis participants in this 

study who were males. Furthermore, our findings show that most of 

the HTLV-1 infected patients (38.5%) were married dissimilar to the 

previous studies conducted in Brazil and Japan documented that 

HTLV-1 detection was higher in females than males(35, 36) and 

single individuals (35). Explaining the sexual route of transmission 

may play an important role in our studied patients. 

 This study revealed that patients who underwent more than two blood 

transfusions experienced the highest frequency of infections. 

Numerous studies have elucidated that the transfusion of infected 

cellular blood serves as an efficient mode of HTLV-1 transmission 

(37, 38). Furthermore, The implementation of systematic screening of 

blood, organs, and blood components, along with the adoption of 

leukoreduction practices, has significantly mitigated the risk 

associated with the transfusion of blood and its derivatives (39). 

 This study revealed coinfection rates of 13.9% of HCV-HTLV-1 and 

3.8% of HBV-HTLV-1. In contrast, prior research identified HBV 

with HCV as the most prevalent blood-borne viral coinfection at 

2.35%, with a coinfection rate of 1.17% for both HBV and HTLV-

1(40). Indicating a notable percentage of co-infection involving 

viruses transmitted through similar routes, suggesting the need for 

interventions to address this issue. Another study showed a 

coinfection rate of 0.5% for HBV/HCV and a rate of 1.1% for 

HBV/HTLV-1 coinfection, which is lower than what we found (41). 

Moreover, a survey conducted in Australia in 2017 unveiled a 14.4% 

seroprevalence of HTLV-1 among HBV-infected patients, a figure 

nearly higher than our study’s results (42). In the context of HCV-

HTLV coinfection, available data present conflicting results. The 

observed variations underscore the impact of studying diverse patient 

populations across different regions. Several studies indicate that 

environmental changes, as well as physiological, iatrogenic, and 

acquired immunocompromise, are the main factors contributing to the 

emergence and re-emergence of microbial co-infections (43). 

However, the occurrence and transmission of viral coinfections are 

significantly influenced by host ecology and interactions between 

different viruses (44). Some studies indicate an increase in HCV 

viremia and a reduced likelihood of spontaneous clearance of the 

infection. Conversely, other studies propose a heightened probability 

of HCV elimination in individuals coinfected with HIV-1 and HTLV. 

This propensity is attributed to the immunomodulatory effects of 

HTLV, resulting from the heightened production of proinflammatory 

cytokines in this cohort. Furthermore, compelling research indicates a 

decrease in hepatic damage among individuals who are triple-infected 

with HIV, HTLV, and HCV, as well as an enhanced likelihood of 

spontaneous clearance of HCV (45) 

 

Conclusion  

The detection of active HTLV-1 antigenemia among Iraqi 

hemodialysis patients has exhibited a notably high rate of HTLV-1 

infection. Consequently, screening for HTLV-1 is imperative to 

mitigate its transmission within hemodialysis units. This study 

represents the inaugural investigation in Iraq pertaining to HTLV-1 

among hemodialysis patients. Nonetheless, further comprehensive 

studies encompassing a larger patient cohort across diverse regions of 

Iraq are imperative. 

Limitation Of This Study: Challenges were encountered during the 

process of sample collection and patient follow-up. It would be 

advantageous to encompass all HD centers across Iraq to attain a more 

comprehensive elucidation 

 

Acknowledgments 

The authors extend their sincere appreciation to all HD patients who 

participated in this study, as well as to the laboratory and paramedical 

staff, for their valuable cooperation and support during the research 

 

Funding 

The payment for this article has not been received.  

Conflict of Interest  

 The authors hereby declare the absence of any conflicts of 

interest. 

Data availability  

 Data are available upon reasonable request. 

ORCID 

Zahraa Al-jubour             0009-0001-7558-6507  

Shatha Abdullah              0000-0001-7963-5102  

References 

[1]  Hirons A, Khoury G, Purcell DF. Human T-cell 

lymphotropic virus type-1: a lifelong persistent infection, yet 

never truly silent. The Lancet Infectious Diseases. 2021 Jan 

1;21(1):e2-10.  

https://doi.org/10.1016/s1473-3099(20)30328-5  

[2]  Cook LB, Rowan AG, Melamed A, Taylor GP, Bangham 

CR. HTLV-1–infected T cells contain a single integrated 

provirus in natural infection. Blood, The Journal of the 

https://doi.org/10.47723/vp5phb46
https://orcid.org/0009-0001-7558-6507
https://orcid.org/0000-0001-7963-5102
https://doi.org/10.1016/s1473-3099(20)30328-5


Al-Kindy College Medical Journal 2025:21 (1) 

https://doi.org/10.47723/vp5phb46                                     62                                                                 Al-jubouri, et al.  

 

American Society of Hematology. 2012 Oct 

25;120(17):3488-90.  
https://doi.org/10.1182/blood-2012-07-445593  

[3]   Laverdure S, Polakowski N, Hoang K, Lemasson I. 

Permissive sense and antisense transcription from the 5′ and 

3′ long terminal repeats of human T-cell leukemia virus type 

1. Journal of Virology. 2016 Apr 1;90(7):3600-10.  
https://doi.org/10.1128/jvi.02634-15  

[4]   Alvarez C, Gotuzzo E, Vandamme AM, Verdonck K. 

Family aggregation of human T-lymphotropic virus 1-

associated diseases: a systematic review. Frontiers in 

microbiology. 2016 Oct 28;7:1674.  
https://doi.org/10.3389/fmicb.2016.01674  

[5]   Schierhout G, McGregor S, Gessain A, Einsiedel L, 

Martinello M, Kaldor J. Association between HTLV-1 

infection and adverse health outcomes: a systematic review 

and meta-analysis of epidemiological studies. The Lancet 

Infectious Diseases. 2020 Jan 1;20(1):133-43.  
https://doi.org/10.1016/s1473-3099(19)30402-5  

[6]  Bangham CR, Miura M, Kulkarni A, Matsuoka M. 

Regulation of latency in the human T cell leukemia virus, 

HTLV-1. Annual Review of Virology. 2019 Sep 

29;6(1):365-85.  

https://doi.org/10.1146/annurev-virology-092818-015501  

[7]     Legrand N, McGregor S, Bull R, Bajis S, Valencia BM, 

Ronnachit A, Einsiedel L, Gessain A, Kaldor J, Martinello 

M. Clinical and public health implications of human T-

lymphotropic virus type 1 infection. Clinical Microbiology 

Reviews. 2022 Apr 20;35(2):e00078-21.  
https://doi.org/10.1128/cmr.00078-21  

[8]  Gessain A, Ramassamy JL, Afonso PV, Cassar O. 

Geographic distribution, clinical epidemiology and genetic 

diversity of the human oncogenic retrovirus HTLV-1 in 

Africa, the world’s largest endemic area. Frontiers in 

Immunology. 2023 Feb 3;14:1043600.  
https://doi.org/10.3389/fimmu.2023.1043600  

[9]   Einsiedel L, Pham H, Talukder MR, Taylor K, Wilson K, 

Kaldor J, Gessain A, Woodman R. Very high prevalence of 

infection with the human T cell leukaemia virus type 1c in 

remote Australian Aboriginal communities: Results of a 

large cross-sectional community survey. PLoS neglected 

tropical diseases. 2021 Dec 8;15(12):e0009915.  
https://doi.org/10.1371/journal.pntd.0009915  

[10]  Martin F, Tagaya Y, Gallo R. Time to eradicate HTLV-1: 

an open letter to WHO. The Lancet. 2018 May 

12;391(10133):1893-4.  
https://doi.org/10.1016/s0140-6736(18)30974-7  

[11]  Thurlow JS, Joshi M, Yan G, Norris KC, Agodoa LY, Yuan 

CM, Nee R. Global epidemiology of end-stage kidney 

disease and disparities in kidney replacement therapy. 

American journal of nephrology. 2021 Jul 12;52(2):98-107. 
https://doi.org/10.1159/000514550  

[12] Saadoon IH. Frequency of CMV-infection among 

hemodialysis patients in Tikrit City. Iraqi Journal of Science. 

2015;56(3C):2523-8. 

[13]  Al-Karkhy MA, Abdullah SF, Allawi AA. Hepatitis G virus 

infection among Iraqi patients on maintenance hemodialysis. 

Journal of the Faculty of Medicine Baghdad. 2014 Apr 

1;56(1):85-9. 
https://doi.org/10.32007/jfacmedbagdad.561436  

[14]  Al-Assaf AI. Hepatitis C Virus among Iraqi Patients on 

Renal Dialysis, Some Immunological Profiles. Journal of the 

Faculty of Medicine Baghdad. 2012 Oct 1;54(3):243-6. 
https://doi.org/10.32007/jfacmedbagdad.543731  

[15]  Kamal IM, Mahdi BM. Seroprevalence occurrence of viral 

hepatitis and HIV among hemodialysis patients. Annals of 

medicine and surgery. 2018 May 1;29:1-4. 

 https://doi.org/10.1016/j.amsu.2018.03.018  

[16]  Araujo AQ. Update on neurological manifestations of 

HTLV-1 infection. Current Infectious Disease Reports. 2015 

Feb;17:1-7.  
https://doi.org/10.1007/s11908-014-0459-0  

[17] Talukder MR, Walley R, Pham H, Schinke S, Woodman R, 

Wilson K, Sajiv C, Einsiedel L. Higher human T‐cell 

leukaemia virus type 1 (HTLV‐1) proviral load is associated 

with end‐stage kidney disease in Indigenous Australians: 

Results of a case‐control study in central Australia. Journal 

of medical virology. 2019 Oct;91(10):1866-72.  

https://doi.org/10.1002/jmv.25532  

[18]  Hedayati-Moghaddam MR, Fathimoghadam F, Soghandi L, 

Darrudi A. High prevalence of HTLV-1 infection among 

hemodialysis patients in Neyshabur, northeast of Iran. 

International Journal of Infection. 2019 Jan 31;6(1).  
http://dx.doi.org/10.5812/iji.85164  

[19]  Morikawa K, Kuroda M, Tofuku Y, Uehara H, Akizawa T, 

Kitaoka T, Koshikawa S, Sugimoto H, Hashimoto K. 

Prevalence of HTLV-1 antibodies in hemodialysis patients 

in Japan. American Journal of Kidney Diseases. 1988 Sep 

1;12(3):185-93.  
https://doi.org/10.1016/s0272-6386(88)80120-3  

[20]  Al-Rubaie HA, Hasan DD. Assessment of hematological 

and biochemical parameters in hemodialysis patients and the 

impact of hemodialysis duration on hepcidin, ferritin and 

CRP. Iraqi Journal of Hematology. 2014 Jul 1;3(2):85-97. 
http://dx.doi.org/10.4103/2072-8069.194411  

[21]  Al-Rubaie HA, Hasan DD, Al-Rubaye RA. Classification of 

anemia in hemodialysis patients in relation to vascular access 

and its correlation with hepcidin and ferritin. Journal of the 

faculty of medicine Baghdad. 2016 Jul 3;58(2):159-64.  
https://doi.org/10.32007/jfacmedbagdad.582232  

[22]  Fabrizi F, Messa P. Transmission of hepatitis C virus in 

dialysis units: a systematic review of reports on outbreaks. 

The International journal of artificial organs. 2015 

Sep;38(9):471-80.  

https://doi.org/10.5301/ijao.5000437  

[23]  Sowole L, Labbett W, Patel M, O’Riordan A, Cross J, 

Davenport A, Haque T. The prevalence of occult hepatitis B 

virus (HBV) infection in a large multi-ethnic haemodialysis 

cohort. BMC nephrology. 2015 Dec;16:1-6. 

https://doi.org/10.1186/s12882-015-0010-z  

https://doi.org/10.47723/vp5phb46
https://doi.org/10.1182/blood-2012-07-445593
https://doi.org/10.1128/jvi.02634-15
https://doi.org/10.3389/fmicb.2016.01674
https://doi.org/10.1016/s1473-3099(19)30402-5
https://doi.org/10.1146/annurev-virology-092818-015501
https://doi.org/10.1128/cmr.00078-21
https://doi.org/10.3389/fimmu.2023.1043600
https://doi.org/10.1371/journal.pntd.0009915
https://doi.org/10.1016/s0140-6736(18)30974-7
https://doi.org/10.1159/000514550
https://doi.org/10.32007/jfacmedbagdad.561436
https://doi.org/10.32007/jfacmedbagdad.543731
https://doi.org/10.1016/j.amsu.2018.03.018
https://doi.org/10.1007/s11908-014-0459-0
https://doi.org/10.1002/jmv.25532
http://dx.doi.org/10.5812/iji.85164
https://doi.org/10.1016/s0272-6386(88)80120-3
http://dx.doi.org/10.4103/2072-8069.194411
https://doi.org/10.32007/jfacmedbagdad.582232
https://doi.org/10.5301/ijao.5000437
https://doi.org/10.1186/s12882-015-0010-z


Al-Kindy College Medical Journal 2025:21 (1) 

https://doi.org/10.47723/vp5phb46                                     63                                                                 Al-jubouri, et al.  

 

[24]  Rosadas C, Assone T, Sereno L, Miranda AE, Mayorga-

Sagastume R, Freitas MA, Taylor GP, Ishak R. “We need to 

translate research into meaningful HTLV health policies and 

programs”: webinar HTLV World Day 2021. Frontiers in 

Public Health. 2022 May 10;10:883080.  

https://doi.org/10.3389/fpubh.2022.883080  

[25]  Joda RS, Ibrahim BM, Al-Khafagi AF. Role of Programmed 

Cell Death-1 and Programmed Cell Death Ligand-1 immune 

checkpoint biomarkers among chronic Hepatitis C virus 

patients under Hemodialysis s patients under Hemodialysis. 

Journal of the Faculty of Medicine Baghdad. 2023 Jul 

1;65(2):98-103. 

https://doi.org/10.32007/jfacmedbagdad.1989  

[26]  Al-Rawi JR, Latief AM, Abdulkareem S. Screening For 

HTLV 1 & 2 Among Iraqi Patients With Lymphoma And 

Leukemia. Iraqi Journal of Community Medicine. 2017 Oct 

1;30(4). 

[27]  Ibrahim AI, Al-Musawi YA, Abdullah AI. Seroprevalence 

of HTLV-type-1 and type-2 among Blood Donors in Some 

Iraqi Provinces. Indian Journal of Forensic Medicine & 

Toxicology. 2020 Oct 29;14(4):2179-84. 

 https://doi.org/10.37506/ijfmt.v14i4.11874   
[28]  Manns A, Wilks RJ, Murphy EL, Haynes G, Figueroa JP, 

Barnett M, Hanchard B, Blattner WA. A prospective study 

of transmission by transfusion of HTLV‐I and risk factors 

associated with seroconversion. International journal of 

cancer. 1992 Jul 30;51(6):886-91.  
https://doi.org/10.1002/ijc.2910510609  

[29]   Ali K, Mohamed Reza N, Reza I. Comparison of human T-

cell leukemia virus type-1 [HTLV-1] seroprevalence in high 

risk patients [thalassemia and hemodialysis] and healthy 

individuals from charmahal-Bakhtiari province, Iran. KMJ-

Kuwait Medical Journal. 2007; 39 (3): 259-261 

[30]   Karimi A, Nafisi M. Seroprevalence of human T-cell 

leukemia virus type-1 (HTLV-1) in high risk patients.  J Res 

Health Sci.2006; 6n( 1):  44-47. 

[31]  . Uematsu T, Hanada S, Saito T, Otsuka M, Komidori K, 

Osaki K, Uemura S, Ueda H, Harada R, Hashimoto S. Adult 

T cell leukemia in hemodialysis patients from the Kagoshima 

district, an area in which human T cell leukemia virus type I 

is highly endemic. Nephron. 1989 Dec 9;51(2):257-60.  
https://doi.org/10.1159/000185295  

[32]  Einsiedel L, Woodman RJ, Flynn M, Wilson K, Cassar O, 

Gessain A. Human T-Lymphotropic Virus type 1 infection 

in an Indigenous Australian population: epidemiological 

insights from a hospital-based cohort study. BMC public 

health. 2016 Dec;16:1-1.  
https://doi.org/10.1186/s12889-016-3366-5  

[33]  Ghosh S, Klein RS. Sex drives dimorphic immune responses 

to viral infections. The journal of immunology. 2017 Mar 

1;198(5):1782-90. 
https://doi.org/10.4049/jimmunol.1601166  

[34]  Ruggieri A, Anticoli S, D’Ambrosio A, Giordani L, Viora 

M. The influence of sex and gender on immunity, infection 

and vaccination. Annali dell'Istituto superiore di sanita. 2016 

Jun 28;52(2):198-204. 

https://doi.org/10.4415/ann_16_02_11  

[35]  de Alcantara Maneschy C, dos Santos Barile KA, de Castro 

JA, Palmeira MK, de Castro RB, de Melo Amaral CE. 

Epidemiological and molecular profile of blood donors 

infected with HTLV-1/2 in the state of Pará, northern Brazil. 

Brazilian Journal of Microbiology. 2021 Dec;52:2001-6.  
https://doi.org/10.1007/s42770-021-00609-w  

[36]  Satake M, Iwanaga M, Sagara Y, Watanabe T, Okuma K, 

Hamaguchi I. Incidence of human T-lymphotropic virus 1 

infection in adolescent and adult blood donors in Japan: a 

nationwide retrospective cohort analysis. The Lancet 

Infectious Diseases. 2016 Nov 1;16(11):1246-54. 

 https://doi.org/10.1016/s1473-3099(16)30252-3  

[37]  Zou S, Stramer SL, Dodd RY. Donor testing and risk: 

current prevalence, incidence, and residual risk of 

transfusion-transmissible agents in US allogeneic donations. 

Transfusion medicine reviews. 2012 Apr 1;26(2):119-28. 

https://doi.org/10.1016/j.tmrv.2011.07.007  

[38]  Verdonck K, González E, Van Dooren S, Vandamme AM, 

Vanham G, Gotuzzo E. Human T-lymphotropic virus 1: 

recent knowledge about an ancient infection. The Lancet 

infectious diseases. 2007 Apr 1;7(4):266-81. 

https://doi.org/10.1016/s1473-3099(07)70081-6  

[39]  Turpin J, Yurick D, Khoury G, Pham H, Locarnini S, 

Melamed A, Witkover A, Wilson K, Purcell D, Bangham 

CR, Einsiedel L. Impact of hepatitis B virus coinfection on 

human T-lymphotropic virus type 1 clonality in an 

indigenous population of Central Australia. The Journal of 

infectious diseases. 2019 Jan 29;219(4):562-7. 

https://doi.org/10.1093/infdis/jiy546  

[40]  Yousefi M, Sharifzadeh GR, Ebrahimzadeh A, Azarkar Z, 

Namaei MH, Azarkar G, Ghezeldasht SA, Rezaee R, Zare 

NV, Mosavat A, Ziaee M. Prevalence and associated risk 

factors of htlv-1 and co-infections of blood-borne viruses in 

Birjand, Iran’s eastern border. Archives of Iranian Medicine. 

2020 Oct 1;23(10):672-7. 

https://doi.org/10.34172/aim.2020.85  

[41]  Opaleye OO, Igboama MC, Ojo JA, Odewale G. 

Seroprevalence of HIV, HBV, HCV, and HTLV among 

pregnant women in Southwestern Nigeria. Journal of 

Immunoassay and Immunochemistry. 2016 Jan 2;37(1):29-

42.  
https://doi.org/10.1080/15321819.2015.1040160  

[42]  Marr I, Davies J, Baird RW. Hepatitis B virus and human T-

cell lymphotropic virus type 1 co-infection in the Northern 

Territory, Australia. International Journal of Infectious 

Diseases. 2017 May 1;58:90-5. 

https://doi.org/10.1016/j.ijid.2017.03.010  

[43]  Manhal FS, Mohammed AA, Ali KH. Urinary tract 

infection in hemodialysis patients with renal failure. Journal 

of the Faculty of Medicine Baghdad. 2012 Apr 1;54(1):38-

41.  
https://doi.org/10.32007/jfacmedbagdad.541768  

[44]  Diaz-Munoz SL. Viral coinfection is shaped by host ecology 

and virus–virus interactions across diverse microbial taxa 

and environments. Virus evolution. 2017 Jan;3(1):vex011. 

https://doi.org/10.1093/ve/vex011  

https://doi.org/10.47723/vp5phb46
https://doi.org/10.3389/fpubh.2022.883080
https://doi.org/10.32007/jfacmedbagdad.1989
https://doi.org/10.37506/ijfmt.v14i4.11874
https://doi.org/10.1002/ijc.2910510609
https://doi.org/10.1159/000185295
https://doi.org/10.1186/s12889-016-3366-5
https://doi.org/10.4049/jimmunol.1601166
https://doi.org/10.4415/ann_16_02_11
https://doi.org/10.1007/s42770-021-00609-w
https://doi.org/10.1016/s1473-3099(16)30252-3
https://doi.org/10.1016/j.tmrv.2011.07.007
https://doi.org/10.1016/s1473-3099(07)70081-6
https://doi.org/10.1093/infdis/jiy546
https://doi.org/10.34172/aim.2020.85
https://doi.org/10.1080/15321819.2015.1040160
https://doi.org/10.1016/j.ijid.2017.03.010
https://doi.org/10.32007/jfacmedbagdad.541768
https://doi.org/10.1093/ve/vex011


Al-Kindy College Medical Journal 2025:21 (1) 

https://doi.org/10.47723/vp5phb46                                     64                                                                 Al-jubouri, et al.  

 

[45]  Rosadas C, Brites C, Arakaki-Sanchez D, Casseb J, Ishak R. 

Brazilian protocol for sexually transmitted infections 2020: 

human T-cell lymphotropic virus (HTLV) infection. Revista 

da Sociedade Brasileira de Medicina Tropical. 2021 May 

17;54:e2020605.  
https://doi.org/10.1590/0037-8682-605-2020  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 

 

 

 

 

 

 

  

To cite this article: 

Al-jubouri Z, Abdullah SF. Active Human T- 

lymphotropic Virus Type-1 Antigenemia in a Sample of 

Iraqi Patients on Maintenance Hemodialysis. Al-Kindy 

Col. Med. J. 2025;21(1):58-64 

https://doi.org/10.47723/vp5phb46  

 

 

 

 

 

 

  

https://doi.org/10.47723/vp5phb46
https://doi.org/10.1590/0037-8682-605-2020
https://doi.org/10.47723/vp5phb46

