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Background: Human T-cell lymphoma/leukemia virus (HTLV)-1 is a retrovirus transmitted
vertically from mother to child parenterally and sexually by infected lymphocytes.
Objective: The objective of this study was to determine the seroprevalence of HTLV-1 antibodies
and associated risk factors for HTLV-1 infection among pregnant women in University of Nigeria
Teaching Hospital, Enugu, southeast Nigeria.

Materials and methods: A cross-sectional study was carried out from July to October
2010. Two hundred pregnant women were recruited consecutively from the antenatal clinic.
Five milliliters of blood was collected from each of the participants into a plain sterile bottle
and allowed to clot. The serum obtained was stored at —20°C until required for analysis. The
serum samples were then analyzed for antibodies to HTLV-1 using a one-step incubation
double-antigen sandwich enzyme-linked immunosorbent assay kit. Participants’ demographic
characteristics and degree of exposure to the risk factors associated with HTLV-1 infection
were captured using a questionnaire. Statistical analysis of results was done using SPSS
version 17.

Results: The average age of the pregnant women was 28.94 years (standard deviation
4.17). The age-group with the highest representation was those between the ages of 26 and
30 years. Thirty-six percent of the population was above 30 years old. The result of the tests
showed that only one respondent, a 31-year-old pregnant woman tested positive for HTLV-1
antibodies. Therefore, the seroprevalence of HTLV-1 antibodies among pregnant women
attending the antenatal clinic at University of Nigeria Teaching Hospital was 0.5%, with a
95% confidence interval of 0%—2.8%. Some of the sociodemographic risk factors of HTLV-1
infection found to be applicable to the 31-year-old woman who tested positive included
positive history of previous sexually transmitted diseases, high parity, low socioeconomic
status, female sex, and age above 30 years. The pregnant women that participated in this
study were exposed to risk factors and behaviors associated with HTLV-1 infection. Some
of the pregnant women (17.5%) had contracted sexually transmitted diseases, and 80.5%
did not use condoms during coitus.

Conclusion: The seroprevalence obtained in this study was low, though it is 100% for anyone
infected. More prospective and multicenter studies are required to determine the infectivity of
HTLV-1 among pregnant women in Nigeria.
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Introduction

Human T-cell lymphoma/leukemia virus (HTLV)-1 was
identified in 1980 as the causative agent for adult T-cell
leukemia.'* It was the first human retrovirus to be identified
and is a member of the deltaretroviruses.' Other deltaretro-
viruses include HTLV-2, simian T-cell leukemia virus, and
bovine leukemia virus.!

HTLV-1 can infect T lymphocytes, B lymphocytes,
monocytes, and fibroblasts.!? However, the provirus is mainly
detected in CD4-positive lymphocytes, with about 10%
detected in CD8-positive T lymphocytes.'* The major clini-
cal effect of this viral infection is neoplasia. It has now been
proven to be the etiological agent for adult T-cell leukemia/
lymphoma (ATL), because virtually all cases of ATL are sero-
positive for HTLV-1 and the HTLV-1 provirus is also present
in leukemic cells but not in other cells in these patients.>¢
It also causes HTLV-1 associated myelopathies, infective
dermatitis, uveitis, arthropathy, interstitial pneumonitis,
immune deficiency with opportunistic infection, cutaneous
lymphomas such as mycosis fungoides, Sézary’s syndrome,
Sjogren’s syndrome, renal failure, B-cell leukemia, and
small-cell lung cancer.

HTLV-1 infects over 20 million people worldwide.®®
However, the distribution is not uniform, and is characterized
by clusters of high endemicity.” A high seroprevalence rate of
HTLV-1 antibodies of more than 2% in adults has been found
in southwestern Japan, the Caribbean Basin, South America,
parts of the Middle East, Melanesia, the West Indies, Jamaica,
and Central Africa.'!'® The prevalence rate in the African
adult population is approximately 0.5%-33%."° Reported
endemic areas include Gabon, Cameroon, Guinea, the
Democratic Republic of Congo, and Ivory Coast.'*!” Several
European studies have demonstrated that the seroprevalence
of HTLV-1 infection in pregnant women is 50- to 100-fold
higher than that found in blood donors.!°

Some sociodemographic factors associated with high
prevalence of HTLV-1 infection include geographical loca-
tion, lower socioeconomic status, female sex, higher age,
marital status, promiscuity, and recurrent sexually transmit-
ted diseases (STDs).” In endemic areas, the prevalence in
children is very low, but starts to increase during the teenage
years. The age-related increase is more marked in females
than males.” At the age of 40—50 years, women are signifi-
cantly more likely to be infected than men.’

The incubation period of HTLV-1 infection is prolonged
(from 6 months to decades), but the onset of myelopathy
is shorter in patients who acquired the infection through
breastfeeding or by the vertical route.!'!* The time interval

between blood transfusion and development of HTLV-1-
associated myelopathy is also short in immunocompromised
individuals.'"12

The three main modes of transmission of HTLV-1 include
mother-to-child (vertical) transmission, sexual transmission,
and parenteral transmission. Transmission via mother to child
varies from 10% to 20%.*'° It occurs usually after the decline
of protective maternal immunoglobulin (Ig)G antibodies,
mainly via the ingestion of maternal lymphocytes containing
the HTLV-1 provirus during breastfeeding. Transplacental
transmission can occur, but is not as common.'? Several stud-
ies have shown that ATL in adults is very likely to result from
early childhood infections.”'*!> Sexual transmission can be
from male to female in the majority of cases, male to male,
and rarely from female to male."'* In a study conducted in
Japan, the risk of transmission from an infected wife to her
husband was less than 1%.” Transmission from an infected
husband to his wife over a 10-year period was 61%.” In par-
enteral transmission, blood transfusion is most efficient, since
the infecting viral load in the blood is usually high."*!” Over-
all, the transmission of HTLV-1 is similar to that of human
immunodeficiency virus (HIV), although HIV is considerably
more infectious, since cell-free HIV can transmit the viral
infection, whereas cell-free HTLV-1 cannot.!$!°

Pregnant women are sexually active, and are at a high
risk of contracting, spreading, and maintaining HTLV-1 in a
community.® In Ghana, the prevalence of HTLV-1 antibodies
among pregnant women was 2.1%.%° Babies born to these
HTLV-1-infected mothers will constitute part of the adult
blood-donor pool of the future. They can serve as reservoirs
for propagation of the virus infection. Studies in Japan have
shown that more than 90% of HTLV-1-seropositive children
have mothers who are seropositive. Forbi and Odetunde
recorded a high seroprevalence of 16.7% in a study they
conducted in southwestern Nigeria.

Antenatal screening for HTLV-1 and recommendations of
formula feeding have been practiced in Nagasaki, Japan since
1987,%" and are being proposed in Europe?'-*? and Jamaica.?
HTLV-1 is transmitted through body fluids (blood, semen,
vaginal fluid, breast milk) from an infected person, like HIV,
hepatitis B virus, and hepatitis C virus.?* The antibodies or
antigens of the aforementioned viruses are currently routinely
screened for during pregnancy in Nigeria. HTLV-1 infection
has not been given adequate attention, despite the fact that
Nigeria is located in tropical Africa, where HTLV-1 infection
is purportedly endemic.

Pregnant women were chosen as the study group because
they constitute a major source of contracting, spreading,
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and maintenance of HTLV-1 infection in the population, and
prophylactic measures targeted at them will have a strategic
impact on its spread. We therefore wished to determine the
seroprevalence of anti-HTLV-1 antibodies among pregnant
women and to identify the sociodemographic correlates of
HTLV-1 infection, as well as to justify the need for routine
anti-HTLV-1 antibody screening in antenatal care.

Materials and methods

A cross-sectional study was carried out among pregnant
women attending an antenatal clinic at the University of Nige-
ria Teaching Hospital (UNTH), Ituku-Ozalla, Enugu State,
southeast Nigeria. The pregnant women recruited from the
antenatal clinic were at various stages of gestation. Sample
collection was done between July and October 2010, and the
minimum sample size required for this study was obtained
using a sample size-determination formula, which gave a
sample size of 32 using prevalence of HTLV-1 antibodies in
pregnant women of 2.1%.%%% Statistical credence was given
to the study by increasing the sample size to 200 pregnant
women. Informed consent was obtained from the study group,
and the participants were enrolled consecutively. This study
was approved by the joint University of Nigeria, Nsukka/
UNTH Research Ethics Committee. Demographic data
were obtained from each participant using a questionnaire.
Inclusion criteria were giving consent and accessing antenatal
care at the UNTH antenatal clinic, as well as pregnant women
16 years and above.

Exclusion criteria included not giving informed consent
and pregnant women with acute complications of pregnancy.
Five milliliters of blood was collected from the antecubital
fossa of each participant after cleaning with methylated
spirits. The blood was transferred into a sterile plain bottle
and allowed to clot. The serum was separated into another
sterile plain bottle and stored immediately at —20°C till the
required sample size was obtained. The entire collected
specimen was screened for anti-HTLV-1 antibodies using a
commercially available enzyme-linked immunosorbent assay
(ELISA) kit (HTLV 1 + 2 ELISA KIT, lot number 8196-12;
Diagnostic Automation, Calabasas, California) based on one-
step incubation and the double-antigen sandwich principle.
Samples that tested positive for HTLV-1 antibodies were
then subjected to Western blotting (WB) to confirm HTLV-1
infection.

The WB technique is one way of confirming a serum
as positive for HTLV-1 antibodies, as well as separating
HTLV-1 from HTLV-2 infections. This is imperative, because
the ELISA kit used in this study incorporated both HTLV-1

and HTLV-2 antigens on the microwell. WB is able to detect
antibodies against the complex mixture of antigens found in
HTLV infection. It is a highly specific technique. There are
criteria for confirmation of HTLV-1 infection by WB, but
the US Public Health Service Working Group criteria for
confirmation of seropositivity is the most popular. In view
of the difficulty procuring the WB, the test was done in the
UK by Dr Emmanuel Nna of Safety Biomedical, Innovation
Center, Crainfield, University Teaching Park, Bedfordshire.
The kit used for the confirmation of the positive sample in
this study was purchased from Thermo Fisher Scientific, UK.
Electroblotting was done with an Invitrogen-1 blot machine.
Amonoclonal antibody of an IgG, isotype (MAB 811) specific
for HTLV-1 core protein P , was used to confirm that indeed
the reactive sample was as a result of HTLV-1 infection.

Table | Age distribution of participants

International Journal of Women’s Health 2014:6

Variables Frequency Percentage
n=200
Age-group, years
16-20 14 7.0
21-25 29 14.5
26-30 85 42.5
31-35 60 30.0
36-40 12 6.0
4145 0 0
46-50 0 0
51-55 0 0
Ethnic group
Ibo 196 98
Yoruba | 0.5
Hausa | 0.5
Others 2 1.0
Marital status
Married 194 97
Single 3 1.5
Divorced | 0.5
Separated 0 0
Widowed 2 1.0
Educational qualifications
No formal education 3 2.5
Primary 4 2.0
Secondary 57 28.5
Postsecondary 50 25.0
Postgraduate 84 42.0
Accommodation
One room 22 11.0
Two rooms 6l 30.5
Flat 95 47.5
House 22 11.0
Occupation
Student 46 23
Unemployed 38 19
Civil servant 62 31
Trader 31 15.5
Others 23 1.5
submit your manuscript 851
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The data collected were subjected to descriptive analysis.
This involved the generation of frequency-distribution data
for the different variable responses. These generated data
are presented in the tables. Data were analyzed using SPSS
version 17.

Results

A total of 200 blood samples were screened for anti-HTLV-1
antibodies. The pregnant women were mainly within the
age range 21-35 years (174 [97%]), and 72 (36%) were
above 30 years. The mean age of the pregnant women was
28.9144.17 years. Most of the women 196 (98%) were Ibos.
A majority of the pregnant women were married (194 [97%]),
had secondary education or more (191 [95.5%]), lived in flats
or owned their houses (117 [58.5%]), and were gainfully
employed (116 [58%]) (Table 1).

Table 2 shows the history of blood donation and
transfusion. A majority of the participants 186 (93%) had not
donated blood in the past, and 192 (96%) had not received
blood transfusion. About 87.5% of the participants had not
injected themselves or shared instruments, and 80.5% did
not use condoms (Table 3).

A majority of the women (162 [81%]) had not been
diagnosed or treated for STDs. Ninety-six percent of the
pregnant women had one sex partner. The other sex-related
risk behaviors associated with transmission of HTLV-1 are
represented in Table 4. The only person that tested positive
for HTLV-1 infection was a 31-year-old married pregnant
housewife with secondary education, a history of two previ-
ous STDs, and who lived in a two-room apartment with three
children and her husband. This resulted in a seroprevalence

Table 3 History of intravenous drug use and use of condoms

Variables Frequency Percentage
n=200
Injected drugs or shared instruments
Yes 25 12.5
No 175 875
Use condoms when having sex
Yes 37 18.5
No 161 80.5
No response 2 1.0
Discussion

Pregnant women are sources of dissemination of HTLV-1
infection. A pregnant woman can transmit the virus vertically
to her child or sexually to her husband. Preventive measures
targeted at them, especially in countries with high prevalence,
will have a significant impact on the reduction of the spread
of this deadly blood-borne virus.

The medical consequences of HTLV-1 infection are grave.
It has been implicated as a causative agent of some hemato-
logical malignancies like ATL, neurological diseases like toxic
shock syndrome or HTLV-1 associated myelopathy, and some
chronic inflammatory conditions (uveitis, arthropathies, and
myositis).!! The chronicity of HTLV-1 infection, difficulty
encountered in its diagnosis, and lack of definitive treatment
options have made preventive interventions like screening stud-
ies imperative. Knowledge of a person’s anti-HTLV-1 antibody
status will help prevent the spread of the infection, since infected
mothers will be advised not to breastfeed their infants.

Table 4 History of sexual practices and sexually transmitted
diseases

of 0.5%, with a 95% confidence interval of 0%—2.8%. Variables Frequency Percentage
n=200
Diagnosed with STD before
Table 2 Frequency of blood donation and transfusion — history Yes 35 17.5
Characteristics Frequency Percentage No 162 8l
=200 No response 3 1.5
Had unprotected sex with
Donated blood in the past someone at risk of STD
Yes 14 7.0 Yes 46 23
No 186 %3 No 144 7
Number of times No response 10 5
0 186 93 If yes, was it partner who
I-5 14 7.0 abused hard drugs?
6-10 0 0 Yes | 05
H-15 0 0 No 189 94
16-20 0 0 No response 10 5
21-25 0 0 Partner diagnosed/treated for STD
Received blood in the past Yes 29 14.5
Yes 8 4.0 No 161 80.5
No 192 96.0 No response 10 5.0
No response 0 0 Abbreviation: STD, sexually transmitted disease.
852 submit your manuscript International Journal of Women’s Health 2014:6
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In Nigeria, little or no attention has been paid to this viral
infection, and studies on HTLV-1 infection and its seropreva-
lence are few. Available studies were done in Ibadan, Zaria,
and Calabar more than about half a decade ago.>¢ This study
appears to be the first of its kind in southeastern Nigeria. The
seroprevalence of HTLV-1 infection among pregnant women
that participated in this study was 0.5%. This value is lower
than previous Nigerian reports.?

Among the 200 pregnant women screened, one of them
tested positive to HTLV-1 infection (seroprevalence of 0.5%).
Though very few studies had been done in Nigeria, Forbi
and Odetunde recorded a high prevalence of 16.7% out of
the 120 pregnant women they studied.® This is at variance
with the 0.5% obtained in this study. This difference could be
because the ELISA they used was less specific than the tech-
nique applied in this study, and they did not separate HTLV-1
from HTLV-2 infection via WB or polymerase chain reaction.
In contrast, Armah et al*® in Ghana reported a prevalence of
2% out of 1,000 pregnant women they studied. In view of the
inconsistent prevalence rates from the few available studies, it
is therefore imperative that comprehensive multicenter stud-
ies should be carried out among pregnant women in Nigeria
to establish the true prevalence of HTLV-1 infection among
this group. Low seroprevalence rates have been recorded in
Europe and America. The 0.5% obtained in this study could
be said to be high, but may not be enough justification for
routine screening of pregnant women for HTLV-1 during
antenatal care, as further studies on the cost implications
will be desired.

Though some studies have shown that HTLV-1 infec-
tion is endemic in Africa,”'® low prevalence rates have been
recorded among the general population in various African
countries. For instance, South Africa has a prevalence
0f 0%,?7* Zimbabwe 0.11%,* Senegal 1.2%,>* Namibia 1%,
Mozambique 0.7%,2°32 and Congo 0.7%.2** In Europe, it
ranges from 0% to 0.02%.”° In addition, genomic sequencing
of HTLV-1 suggests that the virus originated from the Indo-
Malay region and eventually spread to Africa, Japan, and
Europe.>* This may help justify the view that indeed HTLV-1
infection is not endemic in many African countries.

It is also known that high prevalence of HTLV-1 infection
has a direct influence on the incidence of ATL. For instance,
in Japan, with a prevalence of 3%, ATL accounts for 43%
of all cases of non-Hodgkin’s lymphoma.?* On the island of
Kyushu in Japan, the prevalence is 15%, and ATL accounts
for 75% of non-Hodgkin’s lymphoma.** Despite the claim
that HTLV-1 infection is endemic in Africa, there is little
or no evidence to prove an increasing incidence of ATL in

Nigeria. However, one cannot rule out underdiagnosis as a
result of inadequate diagnostic tools and poor awareness.
Previous investigators have found that certain sociode-
mographic factors influence the seroprevalence of HTLV-1
infection. These factors include increasing age, sex, geo-
graphical location, marital status, poor socioeconomic status,
recurrent STDs, and female sex.” However, the low seropreva-
lence rates of 0.5% obtained among pregnant women is not
high enough to justify a statistical correlation between these
risk factors and their effect on HTLV-1 infection. Such a cor-
relation may be possible if the sample size is increased.
Finally, this study recorded a low seroprevalence of
HTLV-1 infection, but multicenter and large prospective
studies are needed to conclusively establish the true sero-
prevalence of HTLV-1 among pregnant women in Nigeria.

Recommendations

From the findings of this study, routine screening of pregnant
women attending an antenatal clinic in UNTH Enugu cannot
be recommended until a cost-effective study of such screen-
ing is carried out.

Prospective and multicenter research on the seropreva-
lence of HTLV-1 infection among pregnant women should
be encouraged to help justify the need for routine antenatal
screening for HTLV-1 infection. A standard and simultaneous
national epidemiological survey should be carried out in all
the geopolitical zones of Nigeria to establish the true sero-
prevalence of HTLV-1 infection and its pattern of distribution.
The reference data obtained should be periodically reviewed
and updated. A national research center should be set up and
adequately funded to coordinate and possibly subsidize the
cost of important capital-intensive researches. It also should
facilitate payments and procurement of materials and kits
required for such research.

Limitations

The ELISA kit for HTLV-1 antibodies screening was not
available in the market. The kit that was readily available
incorporated antigens for both HTLV-1 and -2, such that to
confirm that the positive results were indeed as a result of
HTLV-1 infection and not HTLV-2, we needed a confirmatory
test (WB). The cost and logistics of procuring the Western
blot kit were so enormous that the reactive sample, which
was split into two and four nonreactive samples, were sent
to the UK for WB assay. Lipemic or hemolyzed samples
might have interfered with the results, and hence efforts were
made to eliminate such samples. The very low prevalence of
HTLV-1 infection in the study population makes it difficult to
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statistically analyze its relationship with sociodemographic
characteristics and risky behavior of the participants.
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