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Abstract

Introduction: Human immunodeficiency virus (HIV) and human T cell leukemia/lymphoma virus type 1 
(HTLV-1) share similar routes of  transmission and both target T cells. HTLV-1 may negatively affect 
the course of disease in people living with HIV, but previous evidence is conflicting. Therefore, we aimed 
to investigate the prevalence of HIV/HTLV-1 co-infection, routes of transmission, and patients’ CD4+ 
counts. 
Material and methods: 184 HIV-positive individuals were recruited for this cross-sectional study from 
the Counseling Center for Behavioral Diseases of Imam Khomeini Hospital in Tehran. Serum samples 
were analyzed using enzyme-linked immunosorbent assay (ELISA) for anti-HTLV-1. 
Results: The mean age of participants was 40.12 ± 11.6 years, and all cases were negative for HTLV-1 
infection. Participants were diagnosed on average about 78 months (6 years) ago, and the mean CD4+ 
count of the participants was 669.22 cells/µl (SD = 284.2). Using ELISA screening, none of the partici-
pants from Tehran in various age groups showed concurrent HTLV-1 infection (0 percent). 
Conclusions: Co-infection with HTLV-1 is negligible in HIV-infected patients in Tehran, Iran. Our data 
also showed that the most common route of HIV transmission among our study subjects was hetero-
sexual contact (56.4%). 
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identification codes. Data were gathered using a  standard 
researcher-made questionnaire consisting of  demographic 
status and history of any current illness and medication. 

Measures and instruments 

Samples were collected in vacuum tubes and analyzed 
for HTLV-1 virus with ELISA according to instructions 
provided by the kit’s manufacturer (DiaPro®, Milan, Italy).  
Suspicious samples were tested with real-time PCR. Addi-
tionally, CD4+ count was determined through flow cytome-
try using a standard protocol and defined as cells/mm3. 

Statistical analysis 

The investigated variables included age, gender, trans-
mission modes, duration of diagnosis, antiviral medication, 
CD4+ count, and viral load. Data analysis was performed 
using SPSS version 26 presented as mean ± SD or, if indicat-
ed, as an absolute number and percentage. 

Results 
The study included 113 males and 71 females (61.4% and 

38.6%, respectively), with the mean age of 40.12 years. The par-
ticipants were diagnosed on average about 78 months (6 years) 
ago. Time elapsed since date of diagnosis of the participants 
in months is shown in the histogram chart in Figure 1. 

The findings of this study showed that 104 (56.5%) par-
ticipants became infected through sex with the opposite sex, 
and 41 (22.3%) through injecting drug use. The  method 
of infection transmission was reported in 17 participants as 
unknown (Figure 2). 

Furthermore, 177 participants reported using antiviral 
therapies to combat their illness (Table 1). The types of anti-
viral treatment are shown in Table 2. 

The results of this study showed that the lowest CD4+ level 
among the participants was 131 cells/µl, and the mean CD4+ 
count of  the  individuals was 669.22 cells/µl (SD = 284.2). 
In addition, the  lowest viral load was 42 copies/ml, and 

Introduction 
Human immunodeficiency virus (HIV) belongs to the 

family of  retroviruses and has two important sub-types, 
i.e., HIV-1 and HIV-2 [1]. HIV-1 is more common world-
wide, and demonstrates higher pathogenicity compared 
with HIV-2  [1-3]. Although HIV incidence and mortality 
are decreasing, they still impose a great burden worldwide. 
The  latest global burden of disease (GBD) study estimated  
2 million new HIV cases and 0.86 million deaths world-
wide in 2019, with 36.8 million people living with HIV 
(PLWH)  [4]. Similar to HIV, human T cell leukemia/ 
lymphoma virus (HTLV) also comprises two main sub-types, 
HTLV-1 and HTLV-2 [3], both showing T cell proliferation 
properties. Moreover, HTLV-1 infection may precipitate adult 
T cell leukemia/lymphoma (ATLL) and HTLV-1-associated 
mye lopathy/tropical spastic paraparesis (HAM/TSP) [2, 3]. 

HIV and HTLV share similar routes of  transmission, 
including parenteral and vertical  [3]. Therefore, their co- 
infection is possible in patients with mutual risk factors [5]. 
Also, both HTLV and HIV target T lymphocytes, and this 
phenomenon increases the  importance of  their co-infec-
tion [6]. Some studies found higher CD4+ counts in PLWH 
co-infected with HTLV-1 rationalized by HTLV-1 T cell pro-
liferative features [7, 8], but others found no significantly dif-
ferent CD4+ counts [9, 10]. Previous studies also produced 
conflicting results regarding the  effects of  HIV/HTLV-1 
co-infection on progression to acquired immunodeficien-
cy syndrome (AIDS) [11]. Various authors suggested faster 
progression to AIDS co-infected individuals, while others 
declared the opposite [6, 12]. Isache et al. [13] found a poor-
er responses to antiretroviral treatments and worse out-
comes in a case report of PLWH co-infected with HTLV-1. 
Therefore, it seems that HTLV-1 might induce important 
adverse outcomes in PLWH, but studies are reporting con-
flicting results [1]. 

All the afore-mentioned features emphasize the impor-
tance of identifying HIV/HTLV-1 co-infection and its effects 
on PLWH. Hence, in the present study, we aimed to investi-
gate the prevalence of this co-infection, routes of transmis-
sion, and patients’ CD4+ counts. 

Material and methods 
For this cross-sectional survey, 184 patients were re-

cruited from the Counseling Center for Behavioral Diseases 
of  Imam Khomeini Hospital in Tehran between January 
and June, 2021. This center has the highest records of HIV- 
positive patients in Iran, and serves as the main referral cen-
ter for these cases. Patients were eligible for the study if they 
were over the age of 18 years and diagnosed with HIV sero- 
positive status. The  study was approved by the  Research 
Ethics Committee of Tehran University of Medical Sciences 
(approval number: IR.TUMS.VCR.REC.1398.845), and all 
included individuals signed written informed consent to 
participate in the study. To ensure participants’ confidenti-
ality, all information were collected and tagged with proper Figure 1. Time elapsed since date of diagnosis in months
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the highest was 1,093,186 copies/ml. Moreover, the average 
number of viruses was 145,456 copies/ml, with a SD of 5,685 
copies/ml. HTLV-1 was measured first by ELISA test in all 
samples and then with PCR test in suspicious cases, which 
was negative for all the participants in the study. 

Discussion 
Given that in HIV-1 patients, the HTLV-1 co-infection 

results in a rapid progression to AIDS and an increased risk 
of adult T cell lymphoma/leukemia, it is necessary to investi-
gate the rate of  this co-infection, especially in endemic re-
gions [3]. The HTLV-1 virus is a member of a retrovirus fam-
ily, which includes HIV, and both share similar transmission 
routes  [3]. Due to comparable epidemiology, co-infection 
of  these two viruses is common [14]. In the present study, 
out of 184 HIV-positive patients from Tehran in various age 
groups, none displayed simultaneous HTLV-1 infection us-
ing ELISA screening (0%). This outcome might stem from 
the fact that HTLV-1 infection is infrequent in the gene ral 
population of  Iran (0.02%)  [15]. In previous studies, the 

prevalence of HTLV-1 infection showed discrepancies, rang-
ing from 0% to 17.2% [14, 16-23]. Based on the present re-
sults and those of previous studies, HTLV-1 infection is rare 
in HIV-infected patients in Tehran, Iran. 

The prevalence of co-infection differs depending on the 
region and group of individuals. Iran is one of the endemic 
regions of  HTLV-1  [24]. Mashhad, the  capital of  Razavi 
Khorasan Province, with a 3% of prevalence in the general 
population is considered HTLV-1 endemic region  [25]. 
The  main routes of  HIV transmission are unprotected sex 
and mother-to-child  [26]. In addition, the  HTLV-1 virus 
is mostly transmissible by unprotected sexual intercourse 
and breastfeeding [27]. In this study, the rates of mother-to-
child and sexual intercourse transmissions were 4.9% and 
56.5%, respectively. In other words, there was a high prob-
ability of co-infection in less than two-thirds of  the sample 
population. Similar to the findings of  this research, a study 
including 339 female sex workers in Brazil reported HIV and 
HTLV-1 rates of 2.3% and 1.7%, respectively, with no concur-
rent infections reported [28]. Moreover, Ramezani et al. [14] 
studied 180 HIV-positive individuals in Tehran, and found 
that all cases and controls were negative for HTLV-1 infec-
tion. Because HTLV and HIV have similar transmission and 
the  same tropism for T lymphocytes, their co-infection is 
more likely to occur than previously thought. One reason 
for the lack of accurate statistics is that HTLV testing is not 
routinely performed in HIV clinics. 

Evidence showed direct and indirect interactions bet-
ween HIV and HTLV-1. HIV infection upregulates by virions 
and proteins of  HTLV-1 by activating CD4+  [29]. Results 

Table 1. Use of antiviral treatment 

n (%)Antiviral treatment 

177 (96.2) Yes 

7 (3.8) No 

184 (100.0) Total 

Table 2. Types of antiviral treatment (n = 177) 

Type of drug 
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n 1 10 5 14 15 6 2 7 50 40 98 

% 0.5 5.6 2.8 7.9 8.5 3.4 1.1 3.9 28.2 22.6 55.3 

4.9%Mother-to-child transmission

Unknown

Receiving blood and blood product

Injecting drug use

Homosexual

Heterosexual

1.6%

22.3%

5.4%

56.5%

9.23%

Figure 2. Transmission modes
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of  peripheral blood mono-nuclear cell (PBMC) cultures 
demonstrated that HIV and HTLV-1 have potential activa-
tion effects on each other. In case of co-infection with HIV, 
antigen production and concentration of  HTLV-1 mRNA 
increase [30]. In addition, replication of HIV through activa-
tion of HIV LTR stimulates the tax protein of HTLV-1 [31]. 
In PLWH, those with HTLV-1 co-infection tend to be in 
more advanced stages of  the  infection compared with HIV 
patients without co-infection [18]. 

Both HIV and HTLV-1 infections have identical tropism 
for CD4+ T cells. With this in mind, a considerable interac-
tion between them is expected. Studies are contradictory; 
some claim that the  HTLV-1 co-infection worsens the  pro-
gression to AIDS, and some do not [32, 33]. In-vitro studies 
revealed that the HTLV-1 infection can lead HIV to transform 
from M-tropic to T-tropic virus, which is a  representative 
of progressive HIV disease [34]. Other studies reported that 
HLTV-1 causes an increase in HIV viral replication in latent 
reservoirs through vigorous activation of cyto kines [29, 35]. 

The current research has several limitations. In this 
cross-sectional study, the  impact of  HTLV-1 infection on 
HIV and disease progression was not assessed. A  longitu-
dinal study with a  control group might clarify this entity.  
Another drawback of  this study is that we lost a  great po-
pulation because of  a  drop in the  referral number of  pa-
tients due to the concurrency of COVID-19 pandemic. Also, 
HIV patients showed a decreased intention to participate in 
the study due to the pandemic. Moreover, as there are discrep-
ancies in the  prevalence of  HTLV-1, enrolling participants 
from one center only may be another drawback of this study. 

Conclusions 
In the general population of Iran, the HTLV-1 infection 

is insignificant among HIV-positive patients. However, due 
to differences in rates of HTLV-1/HIV co-infection between 
different populations and its importance, future multi-pro-
vincial studies investigating the  prevalence and impact 
of HTLV-1 co-infection on patients with HIV are suggested. 
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