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ABSTRACT

Introduction: Human T-lymphotropic virus types 1/2 (HTLV-1/2) are distributed worldwide and are endemic in specific regions.
Methods: Serological evaluation of the HTLV-1/2 prevalence and co-infection rate [human immunodeficiency virus (HIV),
hepatitis B virus (HBV), hepatitis C virus (HCV), Chagas disease, and syphilis)] for 2011-2014 was performed with volunteer
blood donors from the western part of Sdo Paulo State. Results: Serrana and Aragatuba had higher HTLV seroprevalence rates
(0.1%); while Franca, Olimpia, and Bebedouro had lower seroprevalences (0.04%). Co-infection (HBV and syphilis) was present
in 12.3% of HTLV-infected blood donors. Conclusions: Our findings provide data for the prevalence of HTLV in Brazil and
demonstrate the importance of regional and global hemovigilance.
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Human T-cell lymphotropic virus type 1 (HTLV-1) is the
etiological agent of two distinct clinical conditions: adult
T-cell leukemia and HTLV-1-associated myelopathy/tropical
spastic paraparesis, which both can evolve in <5% of infected
individuals. The reason for the development of a clinically
manifested disease in only a small percentage of the infected
patients is currently unknown, and despite the serious effect
of HTLV-1 on compromised individuals, the infection is still
regarded as neglected. In addition, whether the other viral
variant HTLV-2 is involved in any clinical manifestation remains
unknown®.

More than 20 million people globally are estimated to be
infected by HTLV-1. Although HTLV-1 has been restricted to
specific geographic regions such as Central and West Africa,
Central and South America, the Caribbean, and Japan, a growing
number of viral infections has been continuously reported among
blood donors in the USA and Europe®. In Europe (excluding
Romania), HTLV-1 transmission has been commonly restricted
to immigrants from endemic areas, principally the Caribbean
and sub-Saharan Africa. Yet, in many European countries (Italy,
Spain, and Germany), HTLV screening in blood donors is not
performed, and the prevalence of this virus in Europe is far from
being known®. Of the Latin American countries, which are
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endemic for HTLV-1, Brazil has the highest absolute number of
positive individuals. However, due to the extensive geographical
area of the country and its contrasting cultural and demographic
characteristics, the seroprevalence of HTLV-1 in Brazil varies
significantly in the different geographic regions. For example, in
the Northeastern city of Salvador, which has an extensive African
influence, the seroprevalence is 1.35%, while in Florianopolis
(Southern Brazil), it is only 0.08%®. This variation in the HTLV-
1 prevalence in Brazil raises serious questions regarding the
evaluation of the real transfusion-transmission risk of HTLV-1
infection among the distinct populations in the country and its
impact on blood donation. This is particularly important because
people infected with HTLV-1 by blood transfusion are more prone
to clinically manifested conditions®.

The objective of our study was to evaluate the prevalence
of HTLV-1/2 in volunteer blood donors in a non-metropolitan
blood center in the southeast part of Brazil, which encompasses
the blood collection in the whole western part of the State of
Sdo Paulo. These results can contribute to the understanding
of the prevalence of this endemic virus in Brazil and highlight
specific transmission models involving blood transfusion and/
or hemoderivatives.

The Regional Blood Center of Ribeirao Preto is responsible
for the serological screening of blood samples from the whole
western part of the state. In addition to the screened area of
Ribeirdo Preto city, routine screening of blood samples from
the municipalities of Serrana, Batatais, Fernandépolis, Franca,
Presidente Prudente, Aragatuba, Olimpia, and Bebedouro is
performed (Figure 1).
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FIGURE 1 - Map of the State of Sao Paulo, demonstrating its relative geographic position in Brazil and the human T-lymphotropic virus types 1/2
seroprevalence by municipality. HTLV-1/2: human T-lymphotropic virus type 1 and type 2.

From January 2011 to December 2014, all blood samples
were regularly tested for HTLV-1/2 infection. Other mandatory
tests were also performed for the following blood-borne
pathogens: hepatitis B virus (HBV), hepatitis C virus (HCV),
human immunodeficiency virus (HIV), Trypanosoma cruzi
(American trypanosomiasis), and Treponema pallidum
(syphilis).

The inclusion criteria for the blood donors were age of 18-65
years, absence of clinically overt infectious disease, no report of
risky behaviors [e.g., intravenous drug user (IDU)], unsafe sexual
practices), and no history of blood/hemoderivative transfusion in
the previous 10 years. Donors were also classified according to
the number of donations as first-time, lapsed (donated <1 time
per year), or regular (donated >2 times per year).

The initial screening for the presence of HTLV infection
was performed using an enzyme immunoassay (EIA). Anti-
HTLV-1/2 immunoglobulin G (IgG) screening tests were
performed with serum using the EIA (Murex Biotech Ltd,
Dartford, UK), according to the manufacturer’s instructions.
Anti-HTLV IgG-reactive or indeterminate samples (based on
the pre-determined cut-off value) in the primary test underwent
a second EIA .-

The HTLV-1/2 seroprevalence was obtained by dividing
the number of the first-time HTLV-1/2-seropositve donors by
the total number of first-time blood donations collected in each
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year. The first-time blood donors who were positive for anti-
HTLV-1/2 IgG were subsequently evaluated for the presence
of co-infections.

Blood donor gender and age were compared by year using
Chi-square (y?) tests. To investigate the prevalence by age, we
divided the first-time blood donors reactive for HTLV-1/2 into
four age groups: 18-29, 30-39, 40-49, and >50 years. To compare
the HTLV prevalence between the different blood collection
branches in the region, we evaluated the total donations and
first-time donations reactive for HTLV-1/2 during 2011-2014.
GraphPad Prism v.5 software (GraphPad Software Inc.,
San Diego, CA, USA) was used for all analyses, and the level
of significance was set at p < 0.05.

In the Regional Blood Center of Ribeirdo Preto, State of Sdo
Paulo, Brazil in 2011-2014, 377,243 blood donors were tested
for anti-HTLV-1/2 IgG. During the study period, 71 blood donors
(0.02%) reacted positively for anti-HTLV-1/2 IgG, representing
the overall seroprevalence rate. During the same period, of the
88,330 first-time blood donations (23.4% of the total number of
donations), 65 (0.07%) were positive for anti-HTLV-1/2 IgG. The
yearly distribution (2011-2014) of the HTLV-1/2 seroprevalence
among the volunteer first-time blood donors is shown in Table 1.

Table 1 shows the mean age of the 65 first-time blood
donors with HTLV-1/2-reactive samples was 37.6 years (range,
19-63 years), and the majority (25/65, 38%) were young
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5‘ S (18-29 years old). In general, the mean HTLV-1/2 seroprevalence
= Tl v v e ?\,” was generally higher in female first-time donors (55%) than in
FS A E male first-time donors (p < 0.09). However, the HTLV-1/2
£ seroprevalence was higher in female first-time donors in 2011
g N 9 (67%) and 2014 (82%) than in male first-time donors (p = 0.06).
2 | v o — 13 In 2012 and 2013, the HTLV-1/2 seroprevalence was higher in
2 i o male first-time donors (52% and 61%, respectively). The sex
E - distribution and age of the donors were not significantly different
E g o S (results not shown).
[ye} Ve
-;; % 2| T ¥ T F % As shown in Table 2 and Figure 1 a higher seroprevalence
< & — was observed among volunteer blood donors from Serrana
S . (0.11%) and Aragatuba cities (0.10%). However, the higher
2 a = prevalence in Serrana seems to be extrapolated from the
E % hE \:_, lower number of donations (one positive result for the whole
£ « study period). The lowest prevalences were present in Franca,
5 = Olimpia, and Bebedouro municipalities (all, 0.04%).
2 ¢
? § § o n ©~ o |o The evaluation of HTLV co-infection rates in first-time
2 = S I S blood donors resulted in 8 donations that were reactive for
= )
E‘ o & other serological markers such as hepatitis B surface antigen
f 8 (HBsAg), hepatitis B core antibody (anti-HBc), and fluorescent
= c:. o o o o |o treponemal antibody-absorption (FTA-ABS). The overall
EZ LTS 2 2 g e estimated seroprevalence of other blood-borne agents among
= 95 g HTLV-positive blood donors was 12.3%. Of the 8 donors with
§ = & o o © co-infections, 7 were reactive for hepatitis B virus serological
&3S == = T 2. markers (7/8; 87.5%) (Monolisa™ HBsAg ULTRA, Monolisa™
E é (q:,) anti-HBc PLUS Assays, BioRad, Sdo Paulo, Brazil), and one
%5 @ s 2 S 2 22 was reactive for 7. pallidum (1/8; 12.5%). The donor who had
o 5"5_ © R a positive FTA-ABS test was also reactive for the Venereal
? s —g Disease Research Laboratory Test. The co-infection rate was
2 s higher in men (62.5%) than in women (37.5%)
o A =l w =T =2 o« | : 270)-
E g We found a HTLV-1 seroprevalence of 0.04-0.11% in blood
s % - = donors recruited at the Regional Blood Center of Ribeirdo Preto
= E § E and its branches (almost the entire western part of the State
= £|S 5 g f Sdo Paulo), which i istent with i tud
=<€|=5£2| . o - of Sdo Paulo), which is consistent with our previous study
g =3 s % S = § é p performed between 2000 and 2010, Therefore, in this Brazilian
ho E E ‘cd E region, HTLV prevalence is relatively stable. Although the
&9 5 2 overall HTLV prevalences did not differ between the studies,
s § b= 3 there were some differences within the studied municipalities of
s o8 N E the Western part of the state. The Aragatuba and Serrana regions
g E 2T = had prevalences of 0.10% and 0.11% respectively, which were
S S > & K
83 = & higher than those of all of the other districts. A large community
§ & E E I § of Japanese descendants lives in Aragatuba, which could be
% E E gl - 4 - T ¢ = responsible for the slightly higher HTLV prevalence. Similarly,
1 < . .
g% 1z E — a high HTLV-1 prevalence (6.8%) was observed in Japanese
= ; = § 5 descendants from a non-endemic area in Brazil (City of Campo
§ e = E Grande, mid-west Brazil)®. However, we could not confirm
S g = > this because the ethnicity of the HTLV-positive blood donors
S = E<S| © m v ool .. y p
= 8 T2l 5 2 & 29| F from this locality was not collected. The higher prevalence in
s g 2 S T = = = || E . .
= = £ sl & 8 & « |&]:= Serrana could be explained by the smaller sample inferred to
~— o .
;E s = E the HTLV-positive cases.
T E c N e = e |® ‘; The HTLV prevalence varies in different geographic
= é; £ 2 & & = Q g areas, with the highest HTLV-1 prevalences in Japan, Central
- Sl & & 3 |5 = and Western Africa, the Caribbean, and Central and South
= ? = S America”. The prevalence in our region was very similar to that
ﬁ :m: 5l @ o =% E in Central Argentina (0.1%). In general, in Brazil, the HTLV-
o= S8 & &8 8 I&l= 1 seroprevalence varies significantly by state, and the City of
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TABLE 2 - Distribution of blood donors (2011-2014), that were processed at the Regional Blood Center of Ribeirio Preto, State of Sao
Paulo, in the nine cities comprising the Western part of the State of Sdo Paulo, Brazil.

Number of Donors First-time First-time donors reactive HTLV-1/2
Blood donation branches inhabitants* (n) donors (n) for HTLV-1/2 (n) seroprevalence (%)
Ribeirdo Preto 604,682 128,139 30,833 26 0.08
Franca 318,640 56,811 12,650 5 0.04
Presidente Prudente 207,610 59,257 13,598 11 0.08
Aragatuba 181,579 53,134 13,519 14 0.10
Bebedouro 75,035 12,194 2,381 1 0.04
Fernandopolis 64,696 36,546 10,071 5 0.05
Batatais 56,476 11,128 1,651 1 0.06
Olimpia 50,024 12,592 2,743 1 0.04
Serrana 38,878 7,442 884 1 0.11

HTLV-1/2: human T-lymphotropic virus type 1 and type 2; n: number *Relative population numbers as announced by the Brazilian Institute for Geography and

Statistics [/nstituto Brasileiro de Geografia e Estatistica (IBGE)] for 2014.

Salvador in State of Bahia is estimated to have the highest
urban prevalence in the country (1.35%)®. During the British
colonization of South Africa (17"-18" centuries), many Africans
were captured and transported directly to Salvador. Because of
this, among all of the states in Brazil, Bahia is the state with the
greatest number of African descendants® ).

In the present study, the HTLV-1 prevalence was slightly
higher in women (55%) than in men (45%), which is similar to
previous findings and could be explained by the more efficient
sexual transmission from men to women” 1%, Moreover, the age
of the HTLV-1-infected blood donors varied between 19 and 63
years, and the majority (25/65, 38%) were young (18-29 years
old). These results were not consistent with the observation that
the prevalence can increase with age') because in the present
study, more first-time blood donors in whom HTLV infection
was detected were younger. In fact, the majority of blood donors
in the Regional Blood Center of Ribeirdo Preto is younger
(18-29 years old) which could explain our findings.

Of the HTLV-seropositive blood donors, 12.3% were
serologically responsive to other bloodborne agents: 87.5% to
HBV (HBsAg and anti-HBc IgG) and 12.5% to T pallidum.
A higher rate of combined HTLV-1 and HBV-seroprevalence
(3.2-87.5%) has been reported among high-risk groups such
as injecting drug users (IDUs), men who have sex with men,
patients with sexually transmitted diseases, female sex workers,
and tuberculosis patients'?, because HTLV and HBV have
similar transmission routes (parenteral)!®. In our previous
study®, the prevalence of 7. pallidum in HTLV-infected
patients in our region was 7.7%, which was much higher than
that described by other studies (including the present study)*.

A limitation of this study was the lack of confirmatory tests
to verify co-infections (HBV) in HTLV-infected individuals and
to ascertain the true prevalence of co-infection. This is because,
mandatory confirmatory tests for these two pathogens are
not available in Brazilian blood banks.
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Similar to that in other countries, infections caused by
HTLV-1/2 viruses are neglected in Brazil. Currently, it is not
necessary to notify the Brazilian National Sanitary Agency
of newly diagnosed HTLV cases, because the infection is
not considered a public health problem. Therefore, the real
number of HTLV-infected individuals in Brazil and globally
is widely underestimated because there are few population-
based studies, and the selected populations in which HTLV-1
infection has been detected are overrepresented. In this respect,
our findings provide additional data for the prevalence of HTLV
in Brazil and demonstrate the importance of regional and
global hemovigilance for the infection. However, further large,
multicenter studies with the general population are necessary
to evaluate the real HTLV prevalence in endemic regions of
the world.
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