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Western Blot Seroindeterminate Individuals for Human T-lymphotropic Virus 1/2
(HTLV-1/2) in Fortaleza (Brazil): A Serological and Molecular Diagnostic and
Epidemiological Approach
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How to handle Western blot (WB) seroindeterminate individuals for Human T-lymphotropic
Virus 1/2 (HTLV-1/2) constitutes a challenge for blood banks and families. We made a cross-
sectional study of 191 enzyme linked immunoassay (EIA) reactive individuals from the hematological
center (HEMOCE) of Fortaleza (Brazil), examining their serological (WB) and molecular (PCR)
diagnosis, and demographic profiles, as well as a possible association of their condition with other
infectious pathologies and risk factors. Ethical institutional approval and personal consent were
obtained. Out of 191 EIA reactive individuals, 118 were WB seroindeterminate and 73 were
seropositive for HTLV-1/2. In the PCR analysis of 41 WB seroindeterminate individuals, 9 (22%)
were positive and 32 (78%) were negative for HTLV-1/2. The demographic analysis indicated a
trend towards a predominance of males among the seroindeterminate individuals and females in the
seropositive ones. The seroindeterminate individuals were younger than the seropositive ones. We
did not find any association of these conditions with syphilis, Chagas disease or HIV or hepatitis, and
with risk factors such as breast-feeding, blood transfusion, STD (syphilis) and IDU.

Key Words: Epidemiology, PCR, HTLV-1/2, seroindeterminate individuals, hepatitis, syphilis,
blood transfusion.

The human T-lymphotropic virus (HTLV) belongs divided into the 1a (cosmopolitan), 1b (Central Africa),
to the family Retroviridae artide subfamily Oncovirinae. 1c (Melanesia), 1d, 1e and 1f (Central Africa) subtypes,
Itis divided into types 1 and 2, sharing around 60%and HTLV-2 into the 2a, 2b and 2d subtypes. HTLV-1/
similarity. Based on molecular epidemiology HTLV-1is 2 is variably endemic in Central and West Africa, the
: : Caribbean, South America, Japan and Melanesia. In
Received on 09uly 2002; revised 30 September 2002. Brazil, its prevalence is 0.46% [1]. This retrovirus is
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particle agglutination), confirmatory (Western blot, IFA, specific bands for HTLV that did not fulfill the criteria
RIPA, and more recently INNO-LIA) and molecular of positivity for HTLV-1 and 2 were present. Those
(PCR, NASBA and bDNA) tests. Serological teststhat did not exhibit bands specific for HTLV were
for HTLV infection have been mandatory in someconsidered negative.

countries since 1986, and in Brazil since 1993. For HTLV-1/2 molecular analysis, 41 out of the
Screening and confirmatory results from blood bank418 samples from WB seroindeterminate individuals
are varied, with negative, positive and indeterminatevere tested with PCR at the Rega Institute for Medical
profiles apparent. Research and University Hospitals of the Katholieke

Blood banks worldwide are thus faced with bloodUniversiteit Leuven (Belgium).
donor candidates exhibiting a seroindeterminate Western For provirus detection in patient samples? 10
blot (WB) profile. This is mainly reported in tropical and peripheral blood mononuclear cells were pelleted and
in some temperate regions endemic for HTLV-1/2ysed in PCR buffer (10 mM Tris-HCI, pH 8.3, 50
infection, and less frequently in northern countries, whermM KCI Perkin-Elmer), containing 2 mM Mggl
prevalence of HTLV-1/2 is very low [4,5]. 0.5% Tween-20, 0.5% NP40, and 10@/ml

Individuals seroindeterminate for HTLV-1/2 proteinase K (Boehringer Mannheim, stabilized
represent a challenge for blood banks, as well as proteinase K solution), for 1 hr at 56°C. The DNA
familial contexts, due to the risk they represent inwas extracted using phenol/chloroform (Life
spreading infections through blood donation and sexudlechnologies), precipitated with ethanol, and dissolved
contact, if truly infected, and because of then Milli-Q water (Millipore system). The Qiagen blood
psychological burden it presents for the person witlkit was used (Westburg) for extracting the DNA of the
this undefined condition. control cell lines.

With the aim of delineating a profile of Western Blot  DNA from 1 cells was used for amplification in
(WB) seroindeterminate individuals for HTLV-1/2 from a 50ul reaction volume containing 10 mM Tris-HClI,
the hematological center (HEMOCE) of FortalezapH 8.3, 50 mM KCI, 200uM nucleotide
(Brazil), we carried out a cross-sectional study, takindgriphosphates, 042M outer or 0.5uM inner primers
into consideration their serological and molecularand 00.25 Uil AmpliTaq (Perkin-Elmer), with 1.5
diagnosis, and demographic characteristics, as well asM MgClI, for the generic primers and 2 mM for the
the possible association of this condition with othediscriminatory inner primers (Table 1). Cycling

infectious pathologies and risk factors. conditions on a GeneAmp PCR System 9600 (Perkin-
Elmer) were 30 sec 94°C, 15 sec 50°C, 45 sec 72°C
Materials and Methods for the outer generic PCR; on a Triothermobloc

(Biometra) they were 30 sec 95°C, 15 sec 52°C, 1
One hundred and ninety one EIA reactive candidatasin 72°C for the inner generic PCR; and 30 sec 95°C,
among blood donors at the HEMOCE were tested5 sec 50°C, 1 min 72°C for the inner discriminatory
with confirmatory HTLV WB version 2.4 (WB2.4) PCR. The outer fragment was amplified for 45 cycles;
from Genelabs Diagnostic. Seropositivity was2 ul was transferred to the inner PCR, and amplified
interpreted according to the stringent criteria indicatedor 25 cycles. A globin PCR was performed using
by Genelabs Diagnostics. A WB test was scored gsrimer pair PC03/KM38 to assure the quality of the
HTLV-1 positive only if bands for the gag proteins (p19DNA [6]. Amplification products were separated on
with or without p24) and two env proteins (GD21 anda 6% polyacrylamide gel and visualized by ethidium
rgp46-1) were present. It was scored as HTLV-Zromide staining. The images were processed on a
positive if bands for the gag proteins (p24 with or withouvvideo imager (ImageMaster VDS, Pharmacia
p19) and two env proteins (GD21 and rgp46-2) wer@&iotech, Roosendaal, The Netherlands). Positive
found. The test was considered as indeterminate dontrols for the PCR were MT-2 cells harboring
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HTLV-1 MT2 (kindly provided by Luc Montaigner, This research project was approved by the
Institut Pasteur, Paris, France), SI-5 cells harborin@ommittee for Ethics in Research of the Faculty of
HTLV-1 Mel5 (kindly provided by Richard Medicine of the Federal University of Ceara (Brazil),
Yanagihara, NIH, Bethesda, MD), 729 cells harboringwith the participating individuals each signing a consent
HTLV-2 Mo (kindly provided by Helen Lee, Abbott document.
Laboratories, North Chicago, IL) clone 19 cells Descriptive statistics and association tests for
harboring HTLV-2 (kindly provided by Dana Gallo, contingency tables (Fischer’s exact test) were used in
Viral and Rickettsial Disease Laboratory, Berkeleythe analysis. Levene’s and Student’s t-tests were used
CA), Cu cells harboring HTLV-2, Gu, PH969 cells for analysis of variance and to determine if the means
harboring STLV-PH969, and PP1664 cells harboringliffered [7]. A level of significance ofg.05 was
STLV-PP1664. Negative controls for the PCR wereconsidered.
Hut-78 cells (kindly provided by Institut Pasteur,
Brussels, Belgium) and ACH-2 cells (kindly provided Results
through the AIDS reagent project of the Medical
Research Council, UK). The WB confirmatory test of our sample of 191
The PCR primers were designed using the tax gertelA reactive individuals showed that 73 were
alignment of all available HTLV and STLV strains. seropositive and 118 were seroindeterminate for
The primer sequences for the generic nested PCRTLV-1/2.
and the four discriminatory inner PCRs are givenin  The PCR analysis of the 41 WB seroindeterminate
Table 1. Primers were developed and analyzed usingdividuals revealed that 32 (78%) were negative and 9
the Oligo software (Medprobe, Oslo, Norway). (22%) were positive (7 for HTLV-1 and 2 for HTLV-2).
Synthesis was carried out by Pharmacia Biotech and The demographic analysis of the 118 WB
Perkin-Elmer/Applied Biosystems. seroindeterminate and 73 seropositive individuals
For the demographic study, age and gender weighowed that there was a significant (p=0.0420)
considered. Thus, 118 seroindeterminate and 7&ssociation between sex and WB results, from which
seropositive individuals previously diagnosed by WBone could depict a trend for female predominance in
and 41 out of 118 WB seroindeterminate individualghe group of individuals seropositive for HTLV-1/2,
diagnosed by PCR, were included. and for male predominance in the group of
The analysis of co-infection and risk factors wasseroindeterminate individuals (Table 2). The mean age
based on previous information obtained from some obf HTLV-1/2 seroindeterminate and seropositive
the individuals of our series. This explains the differenindividuals was 34.5 years (SD=9.6; Median=32) and
numbers shown below. 40.4 years (SD = 14.7; Median = 41.5), respectively.
The analysis of co-infection included laboratorial The mean age of seroindeterminate individuals was
evidence for infections such as syphilis, Chagas diseasggnificantly lower (p=0.0029) than that of HTLV-1/2
HIV, and hepatitis. Thus, 83 WB seroindeterminateseropositive individuals .
and 27 seropositive individuals for HTLV-1/2, aswell  When we examined associated diseases, there was
as 31 WB seroindeterminate individuals, diagnosed bgo significant correlation between the results of WB
PCR, were studied. and PCR tests and co-infections (syphilis, Chagas
The risk factors, breast-feeding, blood transfusiondisease, HIV, and hepatitis) (Tables 3 and 4).
sexually transmitted diseases (STD) (syphilis) and There was also no significant association of WB
intravenous drug use (IDU) were analyzed in 95HTLV-1/2 seroindeterminate and seropositive individuals
seroindeterminate and 65 seropositive individualsvith risk factors such as breast-feeding, blood
diagnosed by WB, and in 36 seroindeterminate ongsansfusion, STD (syphilis) and IDU, based on the WB
diagnosed by PCR. and PCR/WB results (Table 5).
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Table 1 Primers in the tax/rex gene used for the generic and discriminatory HTLV PCRs

PCR Primers Sequence 5’-3’ Orientation
Generic outer AV45 GGACGCGTT(A/G)TC(A/IG)GCTC Sense
AV46 (GIMGG(A/G)GAIAG(C/MTGGTA(GIT)AGGTA Antisense
Genericinner Av42  CTCCCCTCCTTCCCCAC Sense
AV43 CCA(G/C)(AIG)(GIT)GGTGTAIAIGTTTTGG Atisense
HTLV-1 inner AV49 CCCTCCTTCCTCCAGGCCAT Sense
AV80 GGTCTGGAAAAGACAGGGTTG Antisense
HTLV-2 inner AV50 TCAATCAATGCGAAAGCACACC Sense
AV81 TAGGTATAGGCATACTACGGTT Antisense
STLV-PH969 inner AV51 ACAATTGCCTCGAGCTCACCC Sense
AV82 GAGGCACACGACGGAGCT Atisense
STVL-PP1664 inner  AV52 ACGGGTGCCTATACCCAACTC Sense
AV83 GGTACAAGCAAACTACGGTTC Antisense

Table 2 Distribution of WB seroindeterminate (n = 118) and seropositive (n = 73) individuals by gender

WB Test Sex
Female Male Total
n % n % n %
Seroindeterminate (n = 118) 33 28.0 85 72.0 118 100.0
Seropositive (n =73) 31 425 42 57.5 73 100.0
Fischer’s exact test p =0.0420
Discussion et al. [10] analyzed 553 samples from HIV positive

individuals from Sao Paulo (Brazil), of which 24 (4.3%)

We found that 9 (22%) and 32 (78%) of the 41were seroindeterminate for HTLV-1/2, 25% of them
WB seroindeterminate individuals were positive andeing positive for HTLV-2 by PCR. Delaporte et al.
negative for HTLV-1/2, respectively, as determined by11] carried out two studies in Gabon and found
PCR; consequently, this method could be useful fopositivity by PCR in 16% and 31% of the WB
defining the condition of the WB seroindeterminateseroindeterminate samples. However, Lipka et al. [12]
individuals for HTLV-1/2. analyzed 67 seroindeterminate samples and did not find

These findings are coherent with previouspositivity for HTLV-1/2 by PCR in any of them.
investigations. For example, Medrano et al. [8] studiedNerurkar et al. [13] studied 27 seroindeterminate
16 seroindeterminate individuals, and found HTLV-1/individuals from Papua New Guinea and the Salomon
2 with PCR in 4 (25%). In addition, Garin et al. [9] Islands, and viral sequences of HTLV-1 were not found
studied 67 blood samples of seroindeterminatén any of them. Gessain et al. [14] reported a high
individuals in Zaire, and he found HTLV-1 (with PCR) prevalence of seroindeterminate patterns in the tropics,
in only 10 (15%) of them, whilst none were positivewith PCR negative results. This may mean that there
for HTLV-2. On the other hand, Caterino-de-Araujo are additional etiologies for this condition.
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Table 3 Distribution of WB seroindeterminate (n = 83) and seropositive (n = 27) individuals for HTLV-1/2 as
a function of the Co-Infection test results

WB Test Co-Infection Test Results
Chagas disease Syphilis HV

Negative Positive Negative Positive Negative Positive

n % n % n % n % n % n %
Seroindeterminate 83 76.1 - — 83 755 - - 81 75.0 2 100.0
Seropositive 26 23.9 1 100.0 27 245 - — 27 25.0 - -
Total 109 100.0 1 100.0 110 100.0 - — 108 100.0 2 100.0
WB Test Co-Infection Test Results

Hepatitis B (HBsAQ) Hepatitis B (HBc) Hepatitis C (HCV)

Negative Positive Negative Positive Negative Positive

n % n % n % n % n % n %
Seroindeterminate 78 75.7 5 714 71 78.9 12 57.1 78 T77.2 5 500
Seropositive 25 24.3 2 286 19 211 9 429 23 228 5 500
Total 103 100.0 7 100.0 90 100.0 21 100.0 101 100.0 10 100.0
Fischer’s exact test p = 1.0000 p = 0.05159 p = 0.1183

Table 4. Distribution of PCR negative (n = 25) and PCR/WB positive (n = 33) individuals for HTLV-1/2 as a
function of the Co-Infection test results

PCR/WB Test Co-Infection Test Results
Chagas Disease Syphilis HV

Negative Positive Negative Positive Negative Positive

n % n % n % n % n % n %
Negative (PCR) 25 439 - - 25 431 - - 24 421 1 1000
Positive HTLV-1 19 333 - - 19 328 - - 19 333 - -
(PCR/WB)
Positive HTLV-2 13 228 1 100.0 14 241 - - 14 24.6 - -
(PCR/WB)
Total 57 1000 1 100.0 58 100.0 - - 57 1000 1 1000
PCR/WB Test Co-infection Test Results

Hepatitis B (HBsAQ) Hepatitis B (HBc) Hepatitis C (HCV)

Negative Positive Negative Positive Negative Positive

n % n % n % n % % n %
Negative (PCR) 23 426 2 500 21 477 4 267 2 449 3 300
Positive HTLV-1 18 333 1 250 13 295 6 400 13 265 6 600
(PCR/WB)
Positive HTLV-2 13 241 1 250 10 227 5 333 14 28.6 1 10.0
(PCR/WB)
Total 54 1000 4 100.0 44 100.0 15 1000 49 100.0 10 1000
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According to data (unpublished) from the although consistent with our findings, they found that
hematological center of Fortaleza (HEMOCE-Cearajhe seroindeterminate and seronegative individuals were
from 1997 to 2000, the prevalence of seroindeterminaigounger than the seropositives.
individuals was 0.16% in the general population of blood  Our investigation of HTLV-1/2 seroindeterminate
donors and 21.99% among the population of ElAand seropositive individuals with co-infections revealed
reactive individuals. In another study, also in Cear&eropositive individuals with anti-HBc (hepatitis B) and
(Brazil), De Castro-Costa et al. [15] analyzed 104HCYV (hepatitis C) antibodies, which is also shown in
blood samples of non-neurological patients fromsupported by previous reports from Brazil [20,21] and
Fortaleza (n=593) and Crato (n=449), of which 6from other countries [17,19].

(1.0%) in Fortaleza and 2 (0.4%) in Crato exhibited a Other presumptive associations of indeterminate
seroindeterminate profile. profiles have been reported witlasmodium

There is however variation of prevalencefalciparum[22-27], varicella zoster virus or herpes
depending on the geographic area and theimplex [28-31], and dengue virus [32]. Moreover,
population studied. While in Europe and USA therecent seroconversion to positivity for HTLV-1/2 [17],
prevalence is low, in tropical areas it reaches higheancomplete reactions to molecularly distinct variants of
values [4,5]. Lal et al. [16] analyzed 267,650HTLV-1/2 or eventually to another exogenous or
samples from blood donors, among which 37%ndogenous retrovirus [30], and transient infection by
(0.14%) were WB seroindeterminate. Césaire etaHHTLV-1 [14], have also been reported. Other
[17] carried out an analysis of 9,759 blood donorgonditions are also supposedly correlated with a
from the West Indies and found 39 (0.4%)seroindeterminate profile. For example, Haynes et al.
seropositive and 49 (0.5%) seroindeterminat¢33] and Palker et al. [34] analyzed the antigenic
individuals for HTLV-1. Mauclére et al. [18] studied relationship between p19 and the thymic epithelium,
3783 individuals from the rural population of possibly linked to immune conditions in HTLV-1
Cameroon and found a prevalence of 1.6%nfected individuals. Seroindeterminate patterns have
seroindeterminates. Garin et al. [9] studied théeen found in Europe and the USA in a series of patients
frequency of positivity for HTLV-1/2 in 98 samples with multiple sclerosis, although at a very low frequency
of blood from individuals from Zaire and found that [35]. A seroindeterminate profile may also be
28 (28.6%) were seropositive, 3 (3.0%) wereassociated with hematological abnormalities compatible
seronegative and 67 (68.4%) werewith viral infection [36] or with a possible, as yet
seroindeterminate. In Brazil, Caterino-de-Araujo etunidentified, genetic or environmental factor [37].
al. [10] investigated HTLV-1/2 infection in 553  These different possibilities offer an exciting path
samples of serum from HIV patients in S&o Pauloof research towards the etiology and significance of
of which 24 (4.3%) had an indeterminate profile. the seroindeterminate profile for HTLV-1/2 infection,

Demographically, young men predominated amongspecially in tropical and in some temperate regions.
the seroindeterminate individuals, while older womeri_ongitudinal follow-up of these seroindeterminate
predominated among the ones seropositive for HTLVindividuals, defined initially as positive or negative by
1/2. The difference in age between seroindeterminateCR, is suggested. This follow-up should include other
and seropositive individuals could be due to tardivesophisticated tests for defining HTLV-1/2 infection,
seroconversion; while the trend of womensuch as for example, INNO-LIA and real time PCR,
predominating among the seropositive individuals coulds well as tests for defining parasitic, bacterial or viral
be due to their greater exposure to infection withnfections, endemic in the related environmental
HTLV-1/2[18,19]. Césaire et al. [17], however, did setting. This may stimulate multicentric studies to define
not find significant gender differences between groupthe real status of WB seroindeterminate individuals in
seroindeterminate and seropositive for HTLV-1/2 these different contexts.
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Table 5. Distribution of WB seroindeterminate (n = 95) and seropositive (n = 69) individuals for HTLV-1/2 as a
function of the Risk Factors

WB Test Risk Factors

Breast-feeding Blood transfusion STD (Syphilis) DU

No Yes No Yes No Yes No Yes

n % n % n % n % n % n % n % n %

Seroindeterminate (n = 95) A29 92 601 8 621 13 464 75 630 20 488 94 599 1 500
Seropositive HTLV-1/2 (n = 65) 4571 61 399 50 379 15 536 4 370 21 512 &4 401 1 500
Total 7 100.0 153 100.0 132 100.0 28 100.0 119 1000 41 100.0 158 1000 2 100.0
Fischer’s exact test p = 0.4433 p = 0.1416 p = 0.1402 p = 1.0000
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