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abstract

The human T-cell lymphotropic virus types 1 and 2 (HTLV 1/2) are well known causes of adult T cell leukemia 
lymphoma. Both viruses were established to be transmitted through various mode including sexual contact 
and blood transfusion. This study was aimed to determine the seroprevalence of HTLV-1/2 antibodies among 
blood donors in Public Health Laboratory. During the period of August 2019 to October 2019 a total of 394 
blood samples were obtained from blood donors visiting the Blood bank of National Public Health Laboratory, 
both males and females were included. The blood samples were analyzed for the presence of anti - HTLV-1,2 by 
a commercially available enzyme-linked immune-sorbent assay following the instructions of the manufacturer. 
The study participants were included 361 (91.6%) males and 33 (8.4%) females. The result show that of the 
394 blood donors, four (4) were found to be seropositive for HTLV-1 antibodies giving a prevalence of 1.02%. 
While all samples were negative for the HTLV-2 antibodies. Among HTLV-1 positive cases 3 were male (75%) 
while only one female (25%) was found to be seropositive for HTLV-1 antibodies. None of the married donors 
was found to be seropositive for HTLV-1. We conclude that the seroprevalence of HTLV 1/2 were matched to 
the internationally estimated prevalence among blood donors at Blood Bank of national health laboratory and 
the majority of the cases were male under 40 years old. Further studies should be done with inclusion of more 
samples and using more sensitive technique like Western blot or PCR.
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introduction
The human T-lymphotropic viruses also known 
as human T-cell leukemia-lymphoma viruses 
(HTLV) are RNA group of viruses those belong to 
retroviruses family. To date, four types of HTLVs 
(HTLV-1, HTLV-2, HTLV-3, and HTLV-4) identified 
to cause human disease [1]. HTLV-1, which has six 
subtypes (A-F) has been implicated in several kinds 
of diseases, including tropical spastic paraparesis, 
and as a virus cancer link for leukemia (Adult T cell 
leukemia lymphoma) [2]. While HTLV-2, which has 
four subtypes may be linked to cutaneous T-cell 
lymphoma [3]. Both viruses are transmitted through 
blood contact (blood transfusion, injected drug 
abuse) in addition they can also transmitted through 
sexual contact with infected person or through 
breast feeding [4, 5].

Both HTLV-1 and HTLV-2 are involved in actively 
spreading epidemics, affecting 15-20 million 
people worldwide [6]. With HTLV-1 being the most 
clinically significant of the two: at least 500,000 of 
the individuals infected with HTLV-1 eventually 
develop an often rapidly fatal leukemia, while others 
will develop a debilitative myelopathy, and yet 
others will experience uveitis, infectious dermatitis, 
or another inflammatory disorder. However, HTLV-2 
is associated with milder neurologic disorders and 
chronic pulmonary infections. Moreover, there were 
no specific illnesses have yet been associated with 
HTLV-3 and HTLV-4 [6].

Up to 2014 the estimated adult seroprevalence 
of the HTLV-1 was at least 1–2% but it can also 
reach 20–40% among people aged over 50 years in 
specific clusters. The main highly endemic areas are 
the south-western part of Japan, some parts of the 
Caribbean and its surroundings regions. There are 
foci in South America, especially in parts of Colombia 
and French Guyana, some areas of intertropical 
Africa (such as south Gabon) and in the Middle 
East (such as the Mashhad region in Iran) and rare 
isolated clusters in Australia and Melanesia. In 
Europe, the only country with an endemic HTLV-1 
region is Romania. Interestingly and despite 
different socio-economic and cultural environments, 
HTLV-1 seroprevalence increases gradually with 
age, especially in women, in all the endemic areas. 
The general increase with age may be related to a 
cohort effect, as is well demonstrated in Japan, while 

the increase seen in older women might also be due 
to an accumulation of sexual exposures with age 
[7-12]. While HTLV-2 subtypes are related to highly 
specific subpopulations and behaviour like injection 
drug use [13].

It has been well established that blood transfusion 
and tissue transplantation may harbors risk for 
transmission of both HTLV-1,2. This risk may 
influenced by either the prevalence of the HTLV-
1,2 infection in the general and donor population 
or the type of substances of human origin (SoHO) 
that may contain various numbers of lymphocytes 
[14]. According to EU Directive, persons with HTLV-
1,2 infection should be permanently deferred from 
donation of blood and blood components [14].

In Sudan there was no data about the seroprevalence 
of the HTLV-1,2 among all populations including 
blood donors. In addition, the Sudanese blood banks 
were screened only the presence of HBV, HCV and 
HIV. Therefore this study was the first of its type in 
our country that seeking to identify the prevalence 
of the HTLV-1,2 among blood donors.

Materials and methods
This study was cross-sectional and it was conducted 
in the blood bank of the National Public Health 
Laboratory in Khartoum State. During the period of 
August to October 2019 a total of 394 blood samples 
were obtained from blood donors visiting the Blood 
bank of National Public Health Labortory, both males 
and females were included.

specimen's collection and processing
A volume of 5 ml blood was collected from each 
patient through venepuncture technique then 
displaced into a plain container. Each blood sample 
was centrifuged at 3000 g for 5 min, and then serum 
was gently collected into Eppendorf tube and stored 
at –20°C until the serological analysis.

specimens analysis
The samples were analyzed for the presence of anti 
- HTLV-1 and HLA-2 by a commercially available 
enzyme-linked immune-sorbent assay [Name 
Human T-cell lymphotropic Virus antibody, HTLV 1 
and 2 (each kit specific for one species) Ab ELISA 
Kit Cat.No: DEIA079 - Creative Diagnostics, Shirley, 
NY, US]. The assay was performed following the 
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instructions of the manufacturer. Positive and 
negative controls were included in each assay. 
According to the information included in the kit’s 
insert, the immunoassay used has a sensitivity and 
specificity of 100% and 99.95% respectively. Each 
serum samples was examined two time one by HTV-1 
specific kit and another time by HTLV-2 specific kit.

Procedure of elisa test
All reagents and specimens were settled to reach 
room temperature. 50 ul of HRP conjugate was added 
to each well except the blank, then 50 µl of a positive 
control; negative control and specimen were added 
to their respective wells. The plate was covered with 
plate cover and incubated for 60 minutes at 37oC. 
By the end of the incubation period, each well was 
washed 5 times with diluted wash buffer. Finally, 50 
µl of chromogen A and chromogen B solutions were 
added to each well including blank, then the plate 
was incubated at 37oC for 15 minutes. At the end 
of the incubation 50 µl of stop solution was added 
to each well and the absorbance was measured at 
450nm.

Quality control and calculation of the 
results
Reagent, standard, and control were checked for 
storage, stability, and preparation before starting 
work. Each micro plate was considered separately 
when the results were calculated and interrelated; 
the results were calculated by relating each specimen 
absorbance (A) to the cut off (CO) of the plate.

CO value for HTV-1 specific kit was calculated through 
the equation of (CO) =NC+0.18 where NC is mean of 
the three negative controls = (0.02+0.031+0.01)/3 
+0.18=0.20.

CO value for HTV-2 specific kit was calculated through 
the equation of (CO) =NC+0.18 where NC is mean of 
the three negative controls = (0.04+0.031+0.01)/3 
+0.18=0.25.

Interpretation of results: Positive more than cut-off 
value. Negative less than cut-off value.

A method used for data collection: Administrated 
questionnaire was used to collect patient’s data 
including the gender and age and marital status.

Data analysis
The data, which were collected from questionnaire 
and laboratory analysis, were analyzed by SPSS 
version 15 computerized programs.

results
A total of three hundred and ninety four (394) 
samples were obtained from blood donors 
participated in this study of which 361 (91.6%) were 
males and 33 (8.4%) were females. The donors ages 
ranged from 18 to 53 years (median 33 and mode 18 
years) and most of them were less than 25 years age. 
The majority of donors were single 84.2% while the 
rest 15.8% were married (Table 1).

Table 1: Demographic and donor baseline characteristics for 
the study participants.

Character Frequency Percentage (%)

Gender

Male 361 91.6

Female 33 8.4

Age

< 25 271 68.7

26-40 68 17.4

> 40 55 13.9

Marital status

Single 332 84.2

Married 62 15.8

Of the 394 blood donors, four were found to 
be seropositive for HTLV-1 antibodies giving a 
prevalence of 1.02% (Figure 1). While all samples 
were negative for the HTLV-2 antibodies (Figure 
2). Among HTLV-1 positive cases three were male 
(75%) while only one female (25%) was found to be 
seropositive for HTLV-1 antibodies (Table 2). None 
of the married donors was found to be seropositive 
for HTLV-1. The distribution of HTLV-1 antibodies 
seroprevalence was found to be equal between the 
group of blood donors who aged < 25 and the group 
of who between 26-40 years. While none of those 
over 40 years have antibody to HTLV-1 (Table 2).
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Figure 1: Result of HTLV - 1 serology test.

Figure 2. Result of HTLV-2 serology test.

Table 2: HTLV-1 seropositivity versus demographic and 
donor baseline characteristics for the study participants.

Character Frequency Percentage (%)

Gender

Male 3/4 75

Female 1/4 25

Age

<25 2/4 50

26-40 2/4 50

>40 0/4 0

Marital status

Single 4/4 100

Married 0/4 0

Discussion
Result obtained by this study shows that the 
seroprevalence of HTLV-1 and HTLV-2 were 1.02% 
and 0% respectively which is similar to that found 
among blood donors presenting to blood banks in 
Mozambique where the seroprevalence of HTLV-1/2 
were found to be 0.9% [15]. However their study was 
differed from our study in that they confirm their 
result by Western blot technique instead we use 
only ELISA technique. The seroprevalence of HTLV-
1/2 in this present study is comparatively matched 

to that estimated internationally in 2014 1-2% [13]. 
However, our result was lower than that obtained 
in Nigeria in 2011 which was 3.6% [16]. And higher 
than that obtained in Uganda which was 0.5% [17].

In this study, 3 out of 4 HTLV-1 seropositive donors 
were males. This is not in conformity with studies 
that have shown prevalence of HTLV-1 and HTLV-2 
to be higher in females as opposed to males, which 
is related to transmission that is more efficient from 
men to women during sexual intercourse [18]. The 
high seroprevalence of HTLV-1 antibodies among 
male's blood donors than female is most likely due 
to the higher proportion of males compared with 
females in this study. Further studies should be done 
to verify this output.

In this study the HTLV-1 seroprevalence was equally 
distributed among donors under 25 years and those 
between 26 to 40 years age. A possible explanation 
could be that these seropositive donors are sexually 
active group and may have had sex with a partner 
that could have been infected with HTLV.

conclusion
We conclude that the seroprevalence of HTLV 1/2 
were matched to the internationally estimated 
prevalence among blood donors at Blood Bank of 
National Health Laboratory and the majority of the 
cases were male under 40-year-old. This study has 
a number of limitations. First, the sample size is 
relatively low and the most participants were male 
population, which give rise to gender bias. Second, 
we use ELISA technique, which was less sensitive 
than molecular technique. Therefore, further studies 
should be done with inclusion of more samples and 
using more sensitive technique like Western blot or 
PCR.
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