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Abstract 
Human T-Cell Lymphotropic Virus Type I (HTLV-1) is a global health concern, infecting an estimated 
10 to 20 million people worldwide. It is endemic in regions such as southern Japan, West and Central 
Africa (including Nigeria), the Caribbean, the Middle East, and Melanesia. The virus is primarily 
transmitted through unprotected sex, mother-to-child transmission (especially via breastfeeding), and 
exposure to infected blood or tissues. Identifying infected mothers before delivery is vital to prevent 
vertical transmission. HTLV-1 is considered the most oncogenic human virus, linked to serious diseases 
like Adult T-cell Leukemia/Lymphoma (ATL) and HTLV-1-Associated Myelopathy (HAM). Despite 
its impact, no data exists on HTLV-1 prevalence among pregnant women in Jigawa State, Nigeria. To 
fill this gap, a hospital-based study was conducted from March 2023 to January 2024 in three General 
Hospitals located in Dutse, Ringim, and Hadeji, involving 91 pregnant women. Blood samples were 
screened using ELISA, with four borderline cases further confirmed positive by RT-PCR, targeting the 
HBZ gene with Ct values ≤29, indicating strong positivity. The seroprevalence of HTLV-1 was 4.4%. 
While no significant association was found with most of the socio-demographic factors considered, a 
history of sexually transmitted diseases (STDs) showed a statistically significant correlation (p = 
0.017). These findings underscore the need for targeted public health education and awareness 
campaigns, especially in antenatal clinics, to curb transmission and mitigate future risks. Children 
born to HTLV-1-positive mothers are potential future blood donors and mothers, reinforcing the 
importance of early detection and preventive strategies. 
 
Keywords: Human T-lymphotropic virus 1 (HTLV-1), HTLV-I-Associated Myelopathy 
(HAM). Adult T-cell Leukemia/Lymphoma (ATL), Real Time Polymerase Chain Reaction RT-
PCR, Enzyme Linked Immunosorbent Assay (ELISA). 
                  
 
INTRODUCTION 
Human T-cell Lymphotropic Virus Type-1 (HTLV-1) is a highly carcinogenic human delta 
retrovirus that leads to the development of aggressive Adult T-cell Leukemia/Lymphoma 
(ATL) in about 2.5–5% of those infected (Ahmadi Ghezeldasht et al., 2023). There is a high 
correlation between ATL later in life and transmission during infancy, primarily through 
nursing (Ahmadi Ghezeldasht et al., 2023). This explains why the 20% of infections that are 
contracted through mother-to-child transmission account for the majority of the 4–6% lifetime 
risk of ATL. Because each infant infected in this manner has a roughly 25% lifetime risk of 
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acquiring ATL, preventative efforts must focus on this transmission pathway. Despite this, 
HTLV-1 screening during pregnancy is currently only done in French Guiana and Japan 
(Itabashi et al., 2023). Additionally, since HTLV-1 and ATL often occur within families, there 
is both urgency and justification for working toward eliminating transmission within affected 
households (Rosadas et al., 2020). 
 
HTLV-1 is a retrovirus that belongs to the Deltaretrovirus genus and Retroviridae family 
which has a genome of positive-sense RNA that is incorporated into the host's genome after 
being reverse transcribed into DNA (Branda et al., 2025). Instead of generating free-floating 
virions, HTLV-1 remains a provirus after integration and travels directly between cells 
through a viral synapse. Consequently, the virus can be detected in vaginal secretions but is 
usually not detectable in blood plasma. HTLV-1 mainly targets CD4+ T cells, just like HIV 
(Branda et al., 2025). An icosahedral capsid encloses the viral RNA, which is then encased in a 
protein envelope and wrapped in a lipid membrane produced from the host that exhibits viral 
surface and transmembrane proteins. The virus is round, with a diameter of around 100 
nanometers (ICTV, 2020; Barski et al., 2020). HTLV-1 through HTLV-4 are the four identified 
HTLV types. Of them, HTLV-1 poses the greatest threat to humans, while HTLV-2 is linked 
to less severe neurological disorders. Both can be found all over the world. Non-human 
primates are the primary host of HTLV-3 and HTLV-4, which have only been discovered in 
Central Africa (Hoshino, 2012). 
 
More than 20 million people worldwide are infected with HTLV, and even with 
advancements in treatment, people with severe types of ATL usually have terrible prognoses 
(El Haj et al., 2020).  Japan, Melanesia, Central Australia, Sub-Saharan Africa, portions of South 
America (particularly Brazil), the Caribbean, and the Middle East are among the places where 
HTLV-1 is endemic (Gessain & Cassar, 2012).  According to Rosas et al. (2021), a sizable 
fraction of the HTLV-1-infected population (PHTLV) is from socially and ethnically 
marginalized groups or lives in low-resource situations. 
 
Since routine screening is not practiced in all endemic countries, a significant obstacle to 
HTLV-1 management is that many infected individuals (PHTLV) are not aware of their status 
(Martin et al., 2018). Therefore, through mother-to-child transmission (MTCT), sexual contact, 
and blood transfusions, they might unintentionally spread the virus to others, especially 
susceptible groups (Rosadas et al., 2020). After infection, the virus integrates into the host's 
genome, causing infection that lasts a lifetime and increasing awareness of its detrimental 
effects on quality of life (Rosadas et al., 2020). 
 
Serious diseases are more likely to strike infected people, particularly if the infection happens 
during infancy or when co-infections are present, which is typical in this population (Rosadas 
et al., 2021).  Approximately 10% of carriers develop incurable diseases, such as HTLV-1-
associated inflammatory disorders like HTLV-1-Associated Myelopathy/Tropical Spastic 
Paraparesis (HAM/TSP) or the deadly cancer Adult T-cell Leukemia/Lymphoma (ATLL), 
despite the fact that HTLV-1 does not seem to influence pregnancy outcomes or cause 
congenital abnormalities.  Notably, children with MTCT are at an increased risk of developing 
ATLL in the future (Hleihel et al., 2023). 
 
This research aimed is to Seroprevalence and Molecular Detection of Human T-Cell 
Lymphotropic Virus Type -1 among Pregnant Women attending Antenatal Care in some 
Hospitals in Jigawa. 
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MATERIALS AND METHODS 
 
Study Area 
Three general hospitals in Jigawa state were chosen as representative hospitals for this study, 
one from each of the three senatorial districts.  Among the hospitals are Hadejia General 
Hospital, which represents Jigawa East Zone; Ringim General Hospital, which represents 
Jigawa West Zone; and Dutse General Hospital, which represents Jigawa Central. 

 
Sample Collection and Preservation 
Trained medical personnel took five milliliters (5ml) of blood from each participant, including 
each woman.  On the day of collection, the blood sample was placed in a clean, dry, plain vial, 
centrifuged for 10 minutes at 699 x g, properly labeled, and kept at -20°C until the desired 
sample was produced.  Real Time Polymerase Chain Reaction (RT-PCR) for molecular 
analysis and a commercially available ELISA kit (MELSIN Medical Co., Limited) were used 
to screen the full collection of sera for HTLV-1 IgG antibodies (Ducasa et al., 2024). 
 
Data Collection and Analysis  
Participants who gave their consent were asked to complete a questionnaire that asked about 
their age, marital status, ethnicity, risk factors, and other details.  The Statistical Package for 
Social Sciences (SPSS) version 26 (California Inc., USA) was used to examine the illnesses' 
method of acquisition.  Statistical significance was defined as a 95% confidence interval with 
P values less than or equal to 0.05. 

 
Ethical Consideration 
Ethical approval with reference number (MOH/SEC/1. S/708/V1/3) for this study was 
obtained from Jigawa State Ministry of Health Management Board, Jigawa State. 
 
Study Population 
This research work was focused on pregnant women attending antenatal clinic at their 
different gestation periods. 
 
Inclusion and Exclusion Criteria 

• All pregnant mothers without any pregnancy complications on antenatal visits who 
gave informed consent were included in this study. 

• All pregnant women with acute complications of pregnancy were excluded in this 
study. 

Sample Size Determination 
This study used a total of ninety-one (91) pregnant women of different gestational periods 
who attended prenatal clinics in the three (3) hospitals located in the three (3) Senatorial Zones 
of Jigawa.  General Hospital Hadejia, General Hospital Ringim, and General Hospital Dutse 
are among the hospitals that were chosen. 
 
Sample Collection and Preservation   
Five milliliters of blood were to be aseptically drawn from each participant by trained medical 
personnel.  After being collected, the blood samples were placed in a clean, dry, simple vial 
and centrifuged for ten minutes at 699 × g.  After being extracted, the sera were put into sterile, 
simple bottles and properly labeled.  On the same day of collection, the collected sera were 
kept at -20°C until the necessary sample size was reached.  Real Time Polymerase Chain 
Reaction (RT-PCR) and a commercially available ELISA kit (MELSIN Medical Co., Limited) 
were used to screen the full collection of sera for HTLV-1 antibodies (Ducasa et al., 2024). 
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Laboratory Diagnosis Test of HTLV-1 
Antibody screening procedure using ELISA 
In this study, the presence or absence of HTLV-1 IgG-Ab in the sera was determined using the 
indirect competitive enzyme-linked immunosorbent assay (ELISA) kit (MELSIN MEDICAL 
Co., Limited China) in compliance with the manufacturer's instructions. 

 
HTLV-1 Molecular Detection 
Viral RNA Extraction 
The viral RNA was extracted according to the manufactures guide VIUICK Extraction Kits 
(Spin Columns) RR-C-0115. 

 
cDNA synthesis steps 
The Genene RTTM Version Number 1.0-140 kit was used to convert the template RNA into 
cDNA in accordance with the manufacturer's instructions.  After adding ten microliters (10µL) 
of simple mix to a 1.5 ml test tube, two microliters of particular primer (forward and 
backward) were added, and everything was completely mixed by vortexing.  After adding 
eight microliters (8µL) of RNase-free water and gently swirling the combination, the mixture 
was centrifuged to gather the liquid that had been dispersed before being subjected to the 
reaction.  The reverse transcription process was conducted for 20 minutes at 42°C.  The 
mixture was heated to 85°C for five minutes in order to deactivate the reaction.   For 
amplification, the generated cDNA was employed (Saisawang et al., 2023). 

 
PCR preparation 
Following the manufacturer's instructions, PCR was performed using the AccuPower® 
2×GreenStar™ qPCR Master Mix (V5/2018-04-12), which includes all necessary ingredients 
save for the target-specific primer.  Before use, primers and cDNA were given time to thaw.  
After adding 10 microliters (10µ) l of AccuPower® 2×GreenStar™ qPCR Master Mix to a 1.5 
ml test tube, 2 µl of forward and backward HZB primer was added to step 1 above.  
Additionally, 3 µl of cDNA was added to the mixture. Five microliters (5 µl) of distilled water 
were then added, and the tube was sealed with adhesive film and vortexed to mix everything 
well. 
The Primer was design by (Africans Genomic Company), to conserve the region of HBZ of the 
viral protein. 5'-TAAACTTACCTAGACGGCGG-3' (Forward) (HBZ) 5'-
CTGCCGATCACGATGCGTTT-3' (Reverse) (Hleihel et al., 2023).  
 
Real-Time PCR Cycling Conditions  
In order to amplify a particular DNA sequence, a real-time PCR machine, commonly referred 
to as a quantitative PCR (qPCR) machine, cycles through three primary steps repeatedly: 
denaturing, annealing, and extension automatically (Saisawang et al., 2024). 
 
Data Analysis 
The data collected was subjected to analysis using two basic strategies. Descriptive Analysis 
involved the generation of frequency distribution data for different variable responses. These 
generated data were displayed on tables. Inferential Analysis was done using the chi-square 
and T-test with the statistical significance set at P < 0.05. 
 
RESULTS 
The prevalence of HTLV-1 among pregnant is found to be 4.4% (4/91). In Table 1 below, the 
data were based on sociodemographic such as age, ethnicity, marital status and so on, the 
analysis shows that there was no statistically significant association between the 
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sociodemographic variables and HTLV-1 infection among 91 pregnant women tested (P > 
0.05).   
 
Table 1: Seroprevalece of HTLV-1 Antibodies in Relation to Socio-demographic (Age 
Group) Variables among Pregnant Women in Jigawa, Nigeria.             
Age Group (Yrs)                   No screened (%)             No positive (%)          P-value 
 
15 – 20                               23(25.3)                         0(0.0)                        0.759 
21 --25                                          21(23.1)                         1(4.8) 
26 – 30                               24(26.4)                         2(8.3) 
31 – 35                               14(15.4)                         1(7.1) 
36 – 40                               6(6.6)                       0(0.0) 
41 – 45                                3(3.3)                              0(0.0) 

 
Table 2: Seroprevalece of HTLV-1 Antibodies in Relation to Socio-demographic (Ethnicity) 
Variables among Pregnant Women in Jigawa, Nigeria. 
Total                                             91(100)                           4(20.2)                   P-value 
 
Ethnicity   
Hausa                             50(54.9)                          2(4.0)                           0.608 
Kanuri                             7 (7.7)                             1(14.2) 
Fulani                             15(16.5)                          1(6.7) 
Yoruba                             2(2.2)                              0(0.0) 
Others                             17(18.6)                           0(0.0 

 
 
Table 3: Seroprevalece of HTLV-1 Antibodies in Relation to Socio-demographic (Marital 
status) Variables among Pregnant Women in Jigawa, Nigeria. 
Total                                           91(100)                          4(25.0)                      P-value 
 
Marital Status 
Married                       83(91.2)                         3(3.6)                          0.242 
Divorced                      8(8.80)                            1(12.5) 
Single                      0(0.0)                              0(0.0)  

 
 
Table 4: Seroprevalece of HTLV-1 Antibodies in Relation to Socio-demographic 
(Educational qualification) Variables among Pregnant Women in Jigawa, Nigeria. 
Total                                            91(100)                          4(16.1) 
 
Table 4: Educational Qualification 
Informal                                     54(59.3)                          2(4.0)                            0.270 
Primary                    17(18.7)                         0(0.0) 
Secondary                     15(16.5                          1(7.0) 
Tertiary                                       5(5.5)                           1(20.0) 

 
Table 5: Seroprevalece of HTLV-1 Antibodies in Relation to Socio-demographic 
(Accomodation type) Variables among Pregnant Women in Jigawa, Nigeria. 
Total                                          91(100)                         4 (31.0) 
 
Accommodation type 
 
Single room                               6(6.6)                             1(16.7)                        0.450 
Two room                                  45(49.5)                           2(4.4) 
Three room                                 32(35.2)                          1(3.1) 
Flat                                             8(8.8)                              0(0.0) 
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Table 6: Seroprevalece of HTLV-1 Antibodies in Relation to Socio-demographic 
(Occupation) Variables among Pregnant Women in Jigawa, Nigeria. 
Total                                          91(100)                           4(24.2) 
 
Occupation 
 
Civil servant                               5(5.5)                              0(0.0)                         0.763 
Business                                     18(19.8)                          1 (5.6) 
House wife                                 58(63.7)                          2 (3.4) 
Others                                        10(10.9)                          1(10.0) 

 
Table 7: Seroprevalece of HTLV-1 Antibodies in Relation to Socio-demographic (No of 
children) Variables among Pregnant Women in Jigawa, Nigeria. 
Total                                          91(100)                           4 (19.0) 
 
No of children 
1 -3                                          34(37.4)                            1(2.9)                         0.565 
4 -6                                          45(49.5)                            2(4.4) 
7 – 9                                         9(9.90)                             1(11.1) 
10 – 12                                    3(3.305)                           0(0.0) 
 
 Total                                       91 (100)                          4 (18.4) 

 
Further analysis of the data based on risk factors were not statistically significant association 
between the virus and history of blood received, blood donated, an history of  abortion (P > 
0.05). This might be due to the small sample size used for this research. However, there was 
strong association between STDs and HTLV-1 infection P-value 0.017 (Table 8). 
 
Table 8: Seroprevalence of HTLV-1 Antibody in Relation to Risk Factors 
 
Risk Factors             No. of Sample Screen (%)    No. of Positive (%)      P – Value 

History of blood Donated 
Yes                                             2 (2.2)                           0 (0.0)                       0.759 

No                                              89 (97.8)                       4 (4.5) 
Total                                           91 (100)                        4 (4.5) 

 
History of blood Received 
Yes                                            18 (19.8)                        2 (11.1)                     0.121         
 No                                             73 (80.2)                        2 (2.7) 
Total                                           91 (100)                        4 (13.8) 

 
History of STD 
Yes                                              11 (12.1)                       2 (18.2)                     0.017 

No                                              80 (87.9)                         2 (2.5) 
Total                                           91 (100)                          4 (20.7)  

 
History of Abortion 
Yes                                             7 (7.7)                             1 (14.3)                   0.184 

No                                              84 (92.3)                         3 (3.6) 
Total                                          91 (100)                          4 (17.9) 

 
 
Table 9: below shows the analysis of prevalence of HTLV-I antibodies reported among 91 
pregnant women tested based on the hospital selected for this research, 6.25% were from 
Dutse, 3.33% from Hadejia and 3.44% from Ringim. Two positive results recorded were in 
Dutse which is the State capital, and might be due to the influx of different people from 
different parts of the state as students, workers or for business. Socio-demographic factors and 
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other risk factors does not play key role in the spread of the virus. The reason might be due to 
the small sample size used for this research. To consolidate on this finding, another study with 
large sample size is needed. 
 
Table 9: Total Number of Positive Pregnant Women. 
 

Figure 1: Real Time Polymerase Chain Reaction Results (PCR) showing Ct values. 

 

 

Ho  Hospital Dutse (%) Hadejia (%)  Ringim (%) Total (%) 

No. No of Positive 2 (6.25)   1 (3.33)   1 (3..44)  4   (4 4) 

No. No  of Negative 30  (93.8)  29  (96.7)  28 (96.6)  87  (95.6) 

To  Total 32 (100)  30 (100)  29 (100) 91   (100) 
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The intermediate samples were subjected to qualitative real-time polymerase chain reaction 
(PCR), targeting HBZ genes using primers, probes and conditions described by after DNA 
extraction from plasma [3]. And the threshold (Ct) values of HTLV-1 HBZ genes obtained are 
as follows: -23.43, 23.008, 22.72, and 23. 88.  The absence of a Ct value means the target was 
not present in that reaction and the presence of a Ct value means the target was present. 
All the results indicated strong positive reactions as they were below ≤ 29. 
 
DISCUSSION 
The findings from this study indicate a high seroprevalence of HTLV-1 antibodies among 
pregnant women attending antenatal clinics at selected hospitals in Jigawa State, with a 
seroprevalence rate of 4.4%. This relatively high prevalence is not unexpected, given Jigawa’s 
proximity to Kano State, a major commercial hub in northern Nigeria, and the Niger Republic, 
a country known to be HTLV-1 endemic as repoted by Anyanwu et al, (2019). Additionally, 
the region is characterized by intense ethno-cultural and social interactions, particularly 
among young people, which may facilitate viral transmission. These results are consistent 
with the classification of the area as HTLV-1 endemic, since the virus is considered endemic 
in populations where prevalence rates range between 0.5% and 20% (Proietti et al., 2005; Brites 
et al., 2025).  
 
The prevalence observed in this study (4.4%) is notably higher than those reported in similar 
studies conducted in other regions of Nigeria (Anyanwu et al, 2019). For instance, a study in 
Ilorin, North Central Nigeria, recorded a prevalence of 1.1%, while Enugu, in South Eastern 
Nigeria, reported 0.5% among pregnant women (Babakhani et al., 2025). Similarly, research 
carried out in selected hospitals in Jos, Plateau State, found a prevalence of 2.13%, with an 
additional 1.06% classified as intermediate as repoted by Nkup et al., (2022). However, the 
prevalence reported in this study is lower than that observed at Abuja University Teaching 
Hospital (AUTH), where 10.3% (16 out of 156 pregnant women) tested positive. This higher 
rate in Abuja may be attributed to the city’s status as the national capital, which attracts a 
diverse population from across Nigeria and beyond, potentially increasing exposure and 
transmission risks (Nkup et al., 2022). 
 
In Ghana, the prevalence of HTLV-1 antibodies among pregnant women was reported at 2.1%, 
and infants born to HTLV-1-infected mothers are likely to become part of the future adult 
blood donor population (Armah et al., 2006; Nkup et al., 2022). HTLV-1 infection is known to 
be geographically restricted, with Sub-Saharan Africa falling within the HTLV-1 endemic belt, 
characterized by a stable incidence and high prevalence (Babakhani et al., 2025). 
 
In the current study, 2 out of 11 participants with a history of sexually transmitted diseases 
(STDs) tested positive for HTLV-1. This finding supports previous studies in Nigeria, which 
have documented a strong association between HTLV-1 infection and STD history (Rosadas 
et al., 2024). The increased prevalence may be attributed to the fact that STDs such as syphilis, 
chancroid, and HSV-2, which cause genital ulcers and mucosal ruptures, can facilitate the 
transmission of HTLV-1. 
 
Pregnant women are sexually active, and are at a high risk of contracting, spreading, and 
maintaining HTLV-1 in a community (Branda et al., 2025). The medical consequences of 
HTLV-1 infection are grave as it has been implicated as a causative agent of some 
hematological malignancies like ATL, neurological diseases like toxic shock syndrome or 
HTLV-1 associated myelopathy (HAM), and some chronic inflammatory conditions (uveitis, 
arthropathies, and myositis). The chronicity of HTLV-1 infection, difficulty encountered in its 
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diagnosis, and lack of definitive treatment options has made preventive interventions like 
screening studies imperative. Knowledge of a person’s anti-HTLV-1 antibody status will help 
prevent the chain of transmission of HTLV- 1 among pregnant    women. The spread of the 
infection can have lowered if infected mothers will be advised not to breastfeed their infants 
(Stigzelius et al., 2025). 
 
Previous studies have shown that certain socio-demographic factors can influence the 
seroprevalence of HTLV-1 infection. These include increasing age, geographic location, 
marital status, low socioeconomic status, housing conditions, history of blood donation or 
transfusion, educational background, and a history of sexually transmitted diseases (STDs). 
However, in this study, the 4.4% prevalence rate observed among pregnant women did not 
demonstrate any statistically significant associations between these risk factors and HTLV-1 
infection. It is possible that such correlations may become apparent with a larger sample size. 
 
When compared to other infections in pregnant women, HTLV-1 shows an intermediate 
prevalence, higher than HIV (1.4%) but lower than hepatitis B virus (9.5%). Despite the 
presence of national surveillance programs for HIV and hepatitis B, there is currently no 
national screening initiative for HTLV-1. The similarities in prevalence across these infections 
may reflect either genuine epidemiological differences or a lack of comprehensive national 
data on HTLV-1 (Stigzelius et al., 2020). 
 
Analysis of the association between educational level and occupation with the seroprevalence 
of HTLV-1 revealed that women with tertiary education had the highest prevalence rate at 
5.5%, while 59.3% of HTLV-1 positive cases were among women with informal education. 
This prevalence is slightly higher than that reported by Adekunle et al. (2015), who found a 
2.7% prevalence among students and 0.0% among civil servants in Osun State, Nigeria. The 
elevated prevalence among women with tertiary education may be linked to increased sexual 
activity during university years, which may later be reflected in the general workforce. 
However, the limited availability of comparative literature in this area underscores the need 
for further research. 
 
Based on these findings, targeting high-risk groups among pregnant women, rather than 
implementing universal screening, may represent a more cost-effective approach to prevent 
vertical transmission of HTLV-1 in Jigawa State and across Nigeria. In this context, pooled 
serum testing from pregnant women across different Senatorial zones may offer a practical 
and efficient strategy for monitoring and intervention (Guiraud et al., 2023). 
 
CONCLUSION AND RECOMMENDATIONS 
Owing to the results obtained during the conduct of this study, it can be concluded that, 
Jigawa State had a significant number of pregnant women with HTLV-1. The study found that 
91 pregnant women with HTLV-I antibodies had a 4.4% prevalence of these antibodies during 
prenatal visits to selected hospitals in three geopolitical zones of Jigawa State. Children born 
to these carrier mothers will be future blood donors and will also pass the virus to their 
offspring as married couples, and children born to these infected mothers are future mothers 
and blood donors. 

 
i. Based on the finding of this study, it is therefore recommended that Jigawa State 
Government is advised to incorporate routine screening for HTLV-1 to all pregnant women 
during their antenatal clinic, as this will go a long way in proper management of HTLV-I 
infections and slow the spread of the viruses. 
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ii. A standard epidemiological survey should be carried out in more hospitals in Jigawa State 
to establish the true seroprevalence of HTLV-1 infection and its pattern of distribution. The 
reference data obtained should be periodically reviewed and updated. 
 
iii. ELISA is not the gold standard for the confirmation of the presence of HTLV, there could 
be false-negative results; as such PCR should be used for confirmation. 
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