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To investigate the significance of serological human T-cell lymphotropic virus type 1 (HLTV-1) Gag inde-
terminate Western blot (WB) patterns in the Caribbean, a 6-year (1993 to 1998) cross-sectional study was
conducted with 37,724 blood donors from Guadeloupe (French West Indies), whose sera were routinely
screened by enzyme immunoassay (EIA) for the presence of HTLV-1 and -2 antibodies. By using stringent WB
criteria, 77 donors (0.20%) were confirmed HTLV-1 seropositive, whereas 150 (0.40%; P < 0.001) were
considered HTLV seroindeterminate. Among them, 41.3% (62) exhibited a typical HTLV-1 Gag indeterminate
profile (HGIP). Furthermore 76 (50.7%) out of the 150 HTLV-seroindeterminate subjects were sequentially
retested, with a mean duration of follow-up of 18.3 months (range, 1 to 70 months). Of these, 55 (72.4%) were
still EIA positive and maintained the same WB profile whereas the others became EIA negative. This follow-up
survey included 33 persons with an HGIP. Twenty-three of them (69.7%) had profiles that did not evolve over
time. Moreover, no case of HTLV-1 seroconversion could be documented over time by studying such sequential
samples. HTLV-1 seroprevalence was characterized by an age-dependent curve, a uniform excess in females, a
significant relation with hepatitis B core (HBc) antibodies, and a microcluster distribution along the Atlantic
coast of Guadeloupe. In contrast, the persons with an HGIP were significantly younger, had a 1:1 sex ratio, did
not present any association with HBc antibodies, and were not clustered along the Atlantic façade. These
divergent epidemiological features, together with discordant serological screening test results for subjects with
HGIP and with the lack of HTLV-1 proviral sequences detected by PCR in their peripheral blood mononuclear
cell DNA, strongly suggest that an HGIP does not reflect true HTLV-1 infection. In regard to these data,
healthy blood donors with HGIP should be reassured that they are unlikely to be infected with HTLV-1 or
HTLV-2.

Human T-cell lymphotropic virus type 1 (HTLV-1) (27, 33)
has been etiologically associated with both adult T-cell leuke-
mia (43) and tropical spastic paraparesis/HTLV-1-associated
myelopathy (TSP/HAM) (14). This retrovirus has a worldwide
distribution (27) with foci of endemicity in the Caribbean (6,
12, 29, 30, 35, 36, 46), southeastern Japan (48), sub-Saharan
Africa (11, 13, 26, 28), and areas of South America (37, 38) and
the Middle East. HTLV-1 is transmitted between sexual part-
ners and also from mother to child (mainly through prolonged
breast feeding) and via blood (transfusion or needle sharing)
(27, 48). Posttransfusional TSP/HAM cases seem to be more
severe and to evolve faster than nonposttransfusional ones (27,
41, 48). Therefore, public health authorities of many countries
have implemented routine screening for antibodies to HTLV-1
and -2 in blood banks (4, 5, 6, 8, 9, 10, 18, 22, 29, 32, 35, 36, 37,
38, 46, 48; S. L. Stramer, J. P. Brodsky, J. Trenbeath, L. Taylor,

B. Peoples, and R. Y. Dodd, Abstr. 52nd Annu. Meet. Am.
Assoc. Blood Banks, abstr. S483, 1999). This is the case in the
French overseas territories including the West Indian island of
Guadeloupe (an area where HTLV-1 is endemic [35, 36]),
where blood bank screening for HTLV-1 and -2 became man-
datory in January 1989 (8).

There are several diagnostic methods for the detection of
HTLV-1 and -2 antibodies, including enzyme immunoassays
(EIAs), the particle agglutination assay (PAA), immunofluo-
rescence assays, Western blotting (WB), and the radioimmu-
noprecipitation assay (3, 4, 7, 10, 21, 24, 37, 45; Stramer et al.,
Abstr. 52nd Annu. Meet. Am. Assoc. Blood Banks). Repeat-
edly reactive samples are further tested by WB. Stringent
HTLV WB criteria require that an HTLV-1-infected individ-
ual have an antibody response to the complete range of the
core bands (p19, p24, and pr53), in addition to the respective
recombinant glycoprotein (gd21) and to type-specific synthetic
peptide MTA-1 (HTLV-1). However, especially in tropical
areas, indeterminate HTLV serologic test results (i.e., WB
patterns reactive to only part of the viral proteins) appear
commonly, leading to difficulties in interpretation and coun-
seling (2, 6, 11, 12, 13, 15, 16, 18, 19, 20, 23, 26, 28, 31, 37, 38,
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44). Previous epidemiological studies, particularly in Cam-
eroon (central Africa), have reported that indeterminate WB
patterns (notably those exhibiting p19, p26, p28, p32, p36, and
pr53, which have been termed the HTLV-1 Gag indeterminate
profile [HGIP]) were not associated with true HTLV-1 infec-
tion (26, 28).

The main purposes of the present cross-sectional study, con-
ducted among healthy blood donors from Guadeloupe, a trop-
ical area of endemicity for HTLV-1, were (i) to assess the
overall HTLV-indeterminate WB (and more specifically HGIP)
seroprevalence and its temporal trend during a 6-year survey,
(ii) to compare the main epidemiological determinants of
HTLV-1-infected subjects (age, relationship of sex to positivity
for hepatitis B core (HBc) antibodies, geographical origin)
with those of the individuals exhibiting an HTLV-1-indetermi-
nate WB, and (iii) to search for the presence of HTLV-1 in the
peripheral blood mononuclear cell (PBMC) DNA of blood
donors with an HGIP by WB by using PCR.

MATERIALS AND METHODS

Area. Guadeloupe, an overseas French department of 1,705 km2, is located in
the middle of the Lesser Antilles in the West Indies. The total population
consists of 420,000 inhabitants, a large proportion (about 80%) being “black
Creoles” with an African ancestry and a smaller proportion (about 15%) being
“Indians” of Asian descent (Hindus).

Population studied. From January 1993 to December 1998, 37,724 donors
(48.1% male and 51.9% female) were recruited. All fulfilled the French criteria
for blood donation: full consent, free donation (i.e., no financial incentives), and
age 18 to 65 years. Seventy percent of the donors were between 18 and 39 years
old. The total number of subjects was 34,525 when Guadeloupean blood donors
who did not reside in Guadeloupe at the time of donation were not included.

HTLV serological assays and WB classification criteria. All serum samples
were screened for HTLV-1 and -2 using HTLV-1 whole-virus enzyme-linked
immunosorbent assays (HTLV-1 1.0 and 2.0 EIA; Abbott, North Chicago, Ill.)
according to the manufacturer’s instructions. Samples were considered reactive
if the optical density ratio was equal to or greater than 0.8 (grey zone of 20%).
All specimens that were twice repeatedly reactive (RR) in EIA were further
evaluated with confirmatory WB. Two different WB assays were performed
during two studied periods. In the first period (January 1993 to December 1995),
we used HTLV-1 WB version 2.3 (WB2.3; Genelabs Diagnostic Biotechnology,
Singapore, Republic of Singapore). This kit contains viral lysates, recombinant
protein r21e, derived from the transmembrane proteins of both HTLV-1 and
HTLV-2 and type-specific synthetic peptides derived from the external glyco-
protein of HTLV-1 (MTA-1 or rgp46-I) and HTLV-2 (K-55 or rgp46-II). How-
ever, as previously reported, this WB gives some false-positive results. A retro-
spective investigation was hence performed by retesting each frozen serum
stored at 280°C and exhibiting an indeterminate WB2.3 profile with the WB2.4
(Genelabs Diagnostic Biotechnology). In the second period (January 1996 to
December 1998), we used WB2.4 as the confirmatory test. Finally, when suffi-
cient RR frozen sera were available, additional retrospective screening testing
was performed with two assays: a new-generation EIA that uses recombinant
proteins and selected peptides as HTLV antigens (EIA HTLV-1/II; Genelabs
Diagnostic Biotechnology) and a viral-lysate-coated PAA (Serodia HTLV-1;
Fujirebio, Tokyo, Japan).

Seropositivity was interpreted according to the stringent criteria issued by the
HTLV European Research Network (40). A WB was scored as HTLV-1-positive
only if bands for the gag proteins p19 and p24 and the env proteins gd21 and
MTA-1 were present. It was scored as HTLV-2 positive if p24, gd21, and K-55
bands were identified and was HTLV positive but untypeable if p24, p19, and
gd21 were observed. It was considered indeterminate if any other band patterns
were present. Negative samples were those that did not exhibit any band.

Statistical analysis. For the calculation of specificity, the number of true
negatives was taken as the numerator whereas the total of true negatives plus
false positives was taken as the denominator. True negatives were defined as
samples that were Abbott EIA negative. False positives were defined as samples
that were EIA positive (RR in Abbott EIA) and WB either negative or indeter-
minate. Variables including age, gender, HBc antibodies, and geographical ori-
gin were investigated and compared for HTLV-1-positive, HTLV-1-indetermi-

nate, and HTLV-1-negative donors. Data were compared using x2, trend x2, and
Fisher’s exact tests; P values computed at the 0.05 level were reported as mea-
sures of statistical significance. All statistical analyses were performed using Epi
Info (Centers for Disease Control and Prevention, Atlanta, Ga.), version 6.02b,
software.

HTLV-1 molecular analysis. DNA was extracted from PBMCs using a com-
mercial DNA kit (QIAamp DNA blood minikit; Qiagen GmbH, Hilden, Ger-
many) according to the manufacturer’s instructions. PCR was carried out as
previously described (26). Briefly, each reaction tube contained 1 mg of DNA, 0.2
mM deoxynucleoside triphosphate mixture (Boehringer GmbH, Mannheim,
Germany), 5 ml of 103 reaction buffer (Perkin-Elmer Cetus, Norwalk, Conn.),
0.25 mM (each) oligonucleotide primer (Pharmacia, Piscataway, N.J.), 2.5 mM
MgCl2 (Perkin-Elmer Cetus), and 2.5 U of Taq DNA polymerase (Perkin-Elmer
Cetus) in a total volume of 50 ml. The sequences of HTLV-1- and -2-specific
primers and appropriate probes were as previously described (26). The primers
and probes were as follows: pol region, primers SK110 and SK111 amplifying
both HTLV-1 and HTLV-2 and probes SK112 for HTLV-1 and SK188 for
HTLV-2; gag region, HTLV-1-specific primers GAG1 and GAG2 and probe
GAGS (17); tax region, primers KKPX1 and KKPX2 amplifying both HTLV-1
and HTLV-2 and probes KKPXs (HTLV-1 specific) and SK45 (HTLV-1 and
HTLV-2) (25). Housekeeping gene b-globin was studied to ensure that all ex-
tracted DNAs were amplifiable using primers PCO4 and GH20 (26).

HTLV-1 molecular analysis was performed for 43 subjects: 24 HTLV-1-sero-
positive healthy donors, 1 HTLV-1-seronegative donor, and 18 donors exhibiting
an HTLV-1-indeterminate WB pattern.

RESULTS

HTLV-1 serological results. Out of the 37,724 enrolled
blood donors, 297 (0.79%) were RR in Abbott EIA. Of these,
77 (25.9%) were HTLV-1 seropositive by WB2.4, yielding an
overall 0.20% seroprevalence (95% confidence interval [CI],
0.16 to 0.26%), and 150 (50.5%) had an HTLV-1-seroindeter-
minate WB2.4 pattern. This leads to an overall 0.40% preva-
lence of HTLV-1-seroindeterminate donors (CI, 0.34 to
0.47%), significantly higher than that of HTLV-1-positive do-
nors (P , 0.0001). Finally, 70 samples (23.6%) were WB2.4
seronegative. As shown in Fig. 1, the annual prevalence rates
for HTLV-1-seroindeterminate results, obtained with WB2.4,
were relatively stable during the studied period (except for a
0.62% peak, of unknown origin, in 1994). They were also
steadily and significantly higher than the HTLV-1-positive
rates, especially for 1994, 1996, and 1997 (P 5 0.005, 0.02, and
0.008, respectively).

As shown in Table 1 and Fig. 2, careful examination of the
150 HTLV-indeterminate WB2.4 profiles allowed the identifi-
cation of several different profile categories. The HGIP, exhib-
iting reactivities to p19, p26, p28, p32, p36, and pr53, but
lacking both p24 and Env bands, was the most frequent (62 of
150 or 41.3%). Other indeterminate WB2.4 profiles were iden-
tified, including those with isolated bands such as p24 (n 5 40),
p19 (n 5 12), or gd21 (n 5 10). Furthermore, 20 specimens
displayed reactivity to only one gag protein (p19 or p24) plus
one env-encoded glycoprotein (i.e., gd21), either associated or
not with MTA-1. Among these 20 specimens, the most com-
mon WB profile (n 5 14) exhibited reactivities to gd21 and p19
associated with faint p26, p28, p32, p36, pr53 bands but lacking
both p24 and MTA-1 reactivities. This WB profile was closely
related to HGIP, except for the presence of the gd21 reactivity.

Among the 150 HTLV-indeterminate WB sera, 129 could be
retested by complementary tests and the majority were scored
negative when screened by PAA or recombinant EIA, leading
an enhanced overall specificity of 90.7 or 85.3%, respectively
(Table 1).

Considering the first 3-year screening period (1993 to 1995),
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the use of WB2.3 and WB2.4 gave similar percentages of in-
determinate results, 0.47% (93 of 19,797) for WB2.3 and
0.43% (86 of 19,797; P 5 0.60) for WB2.4, with strictly iden-
tical values for overall specificity (99.4%). HGIP again was the
most-often-encountered pattern (39 of 93 or 41.9% with
WB2.3) (data not shown).

Among the 150 HTLV-seroindeterminate subjects, 76
(50.7%) were sequentially retested, for a mean duration of
follow-up of 18.3 months (range, 1 to 70 months). Of these, 55
(72.4%) maintained the same WB profile whereas the others
became EIA negative. This follow-up survey included 33 HGIP
persons, of whom 23 (69.7%) had a profile that did not evolve
during time. Moreover, no case of HTLV-1 seroconversion
over time could be documented with such sequential samples.

Comparative epidemiological features of HTLV-1-seroposi-
tive, HGIP, and HTLV-1-seronegative donors. HGIP was cho-
sen because it represented the most common and homogenous
indeterminate WB profile. According to the epidemiological
determinants, striking differences between HTLV-1-positive
persons and those having an HGIP were detected. HTLV-1-
positive blood donors showed increasing seropositivity rates
with age (trend P , 0.0001) and were significantly older ($40
years) than HGIP donors (P 5 0.03) (Fig. 3A). Moreover,
HTLV-1 seroprevalence was overrepresented among females
(0.29% versus 0.12% for males; P , 0.001), significantly dif-
fering in this respect from HGIP seroprevalence (P 5 0.003)
(Fig. 3B). Indeed, HGIP subjects were equally balanced be-
tween males (0.18%) and females (0.15%), similar to HTLV-

FIG. 1. Temporal trends of HTLV-1-positive, -indeterminate, and -negative results obtained from WB2.4 among Guadeloupean blood donors
from 1993 to 1998.

TABLE 1. Indeterminate HTLV-1 WB2.4 profiles in samples from Guadeloupean blood donors from 1993 to 1998

WB pattern n Frequency (%)

Results of supplementary serologic tests
(no. positive/no. tested [%])

PAA Recombinant EIA

p19 1 p26 1 p28 1 p32 1 p36 1 pr53 (HGIP) 62 41.3 5/55 (9.1) 6/55 (10.9)
p24 alone 40 26.7 0/36 (0) 4/36 (11.1)
gd21 1 p19a 14 9.3 4/10 (40.0) 2/10 (20.0)
p19 alone 12 8.0 2/10 (20.0) 1/10 (10.0)
gd21 alone 10 6.7 0/8 (0.0) 2/8 (25.0)
gd21 1 p24 3 2.0 0/3 (0.0) 1/3 (33.3)
gd21 1 p19 1 MTA-1 3 2.0 1/1 (100.0) 1/1 (100.0)
p24 1 p28 2 1.3 0/2 (0.0) 1/2 (50.0)
Othersb 4 2.7 0/4 (0.0) 1/4 (25.0)
Total 150 12/129 (9.3) 19/129 (14.7)

a gd21 and p19 are associated with faint p26, p28, p32, p36, and pr53 bands.
b One each for K-55 alone, p24 plus pr53, p28 plus pr53, and p24 plus p28 plus pr53.
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seronegative donors (P 5 0.58) (Fig. 3B). Furthermore,
HTLV-1-seropositive donors were significantly more likely to
be positive (0.57%) than negative (0.16%) (P , 0.001) for HBc
antibodies. This significantly differentiated them from HGIP
donors (P 5 0.03) (Fig. 3C). By contrast, the percentages of
HGIP persons positive (0.22%) and negative (0.16%) for HBc
antibodies were similar to those for HTLV-seronegative do-
nors (P 5 0.33) (Fig. 3C). Finally, the HTLV-1 seroprevalence
was clearly greater along the Atlantic façade of Guadeloupe
(0.40%), an area of microendemicity, than in other areas
(0.20%) (P 5 0.016), which was not the case for HGIP persons
(P 5 0.01) (Fig. 3D). By contrast, no significant difference in
this geographic determinant between HGIP and HTLV-1-se-
ronegative donors (0.08% for Atlantic façade versus 0.19% for
other areas; P 5 0.13) could be detected.

Detection of HTLV-1 DNA sequences in the PBMCs by PCR.
All the 43 studied DNA samples gave a positive result with
primers that amplify the b-globin gene. A positive PCR signal
was clearly detected in the PBMC DNA of 22 out of 24 HTLV-
1-seropositive specimens with all the primer pairs, as well as in
the HTLV-1- and HTLV-2-positive control DNAs. However,
for two HTLV-1-seropositive specimens having an optical den-
sity ratio by EIA of .15 and exhibiting a peculiar WB profile
with strong env protein (gd21 and MTA-1) but very weak gag
protein (p19 and p24) antibody reactivities, PCR results were
negative. Furthermore, new PBMC DNAs were extracted for

these two persons and retested by PCR for HTLV-1, but the
results remained negative. No signal could be detected in the
PBMC DNAs of 17 HTLV-1-seroindeterminate subjects, in-
cluding 13 persons with an HGIP, 3 subjects with a gd21-plus-
p19 pattern, and 1 person with an isolated p24 band. No signal
was also obtained from the DNA of the HTLV-1- and -2-
seronegative specimen as well as for the control DNA-free
tube. A sample (6802) exhibiting a faint gd21- and p19-positive
MTA-1 pattern but lacking p24 gave positive PCR results only
with primer pairs amplifying the gag and tax genes. To avoid a
possible lack of PCR sensitivity, we performed a nested PCR
(one for the tax gene and the other for the long terminal repeat
region) as previously described (26) for the few samples with
discordant results. Only the three HTLV-1-positive controls
and sample 6802 gave HTLV-1-positive results.

DISCUSSION

HTLV-1- and -2-seroindeterminate WB patterns are preva-
lent worldwide, with rates fluctuating considerably according
to countries. The present 0.4% seroindeterminate rate found
in Guadeloupe (French West Indies) appeared comparable to
those previously documented for blood donors in other West
Indian or South American countries, such as Martinique
(0.50%) (6) and Brazil (0.63%) (38). This rate also appeared
clearly higher than those found among donors from areas

FIG. 2. WB analysis using WB2.4 from Genelabs Diagnostic Biotechnology. Lane 1, HTLV-1-positive control; lane 2, HTLV-2-positive control;
lane 3, serum from one Guadeloupean blood donor with an isolated p24 band; lanes 4 and 5, sera from two Guadeloupean blood donors with an
HGIP; lane 6, serum from one Guadeloupean blood donor exhibiting gd21 (weak), p19, p26, p28, p32, p36, and pr53 bands but without reactivities
to both p24 and env-encoded glycoprotein MTA-1; lanes 7 and 8, sera from three Guadeloupean blood donors exhibiting gd21, p19, p26, p28, p32,
p36, and pr53 bands but without reactivities to both p24 and MTA-1; lane 9, serum from one Guadeloupean blood donor exhibiting reactivities
to gd21, p24, and p28, but without reactivities to both p19 and MTA-1; lane 10, serum from one Guadeloupean blood donor with a nearly complete
WB profile but lacking p24 reactivity. This subject was positive in PCR.
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where infection is not endemic, such as metropolitan France
(0.0033 per thousand) (8) and the United States (0.035%) (22,
24, 32), but much lower than the rates reached in Cameroon
(11% among a rural population) (28) and in Congo (3%
among pregnant women) (42). This high frequency of indeter-
minate results clearly emphasizes the difficulty in assessing the
real HTLV-1 seroprevalence, especially in tropical areas where
indeterminate WB patterns peak and lead to misclassification.
As a consequence, many earlier studies, particularly those per-
formed in Africa but also in the Caribbean, have probably
overestimated the HTLV-1 seroprevalences (2, 4, 6, 11, 12, 13,
15, 19, 20, 31).

In our study, the seroindeterminate rates obtained with

WB2.3 and WB2.4 did not significantly differ and thereby did
not change the overall specificity for serologic confirmation of
HTLV-1 infection. Indeed, even if the highly sensitive and
specific gd21-based WB2.4 assay eliminated the majority of
false-positive transmembrane protein-related results, a signif-
icant number of specimens still reacted to gag proteins and
were always categorized, by use of WB2.4, as HTLV indeter-
minate. Finally, indeterminate results due to reactivity to
bands other than gd21 are still observed, so that an appropriate
confirmatory test remains of major concern (32; Stramer et al.,
Abstr. 52nd Annu. Meet. Am. Assoc. Blood Banks). By con-
trast, our survey showed that, when these indeterminate sam-
ples were tested by additional recombinant EIA and by PAA,
most of them were found HTLV negative. Similar data have
been recently described in the United States, where a signifi-
cant proportion of false-positive HTLV-1 and -2 results are
obtained among blood donors, reflecting a weak specificity of
the HTLV-1 and -2 screening. The use of a dual EIA algorithm
for HTLV-1 and -2 among blood donors is now required in the
United States in an attempt to reduce the number of expansive
and nonconclusive WB tests. This algorithm process has been
evaluated on a large scale and approved by the Food and Drug
Administration (Stramer et al., Abstr. 52nd Annu. Meet. Am.
Assoc. Blood Banks).

Although our survey disclosed several different indetermi-
nate WB patterns, the leading one among local blood donors
was the HGIP, previously described in Cameroon (26, 28),
other African countries (11, 42, 44), and Melanesia (20, 31).
Among all the HTLV-indeterminate patterns, the frequency of
HGIP in Guadeloupe was particularly high regardless of the
WB version used (more than 40% for both WB2.3 and WB2.4).
The reason for and significance of this peculiar blot pattern
prevalence remain unclear. Several hypotheses have been put
forward. One is the possibility of cross-reactivity to epitopes
present on bacteria or parasites (notably Plasmodium falcipa-
rum) (15, 26, 34). However, Guadeloupe has no specific bac-
terial environment and malaria was eradicated about 50 years
ago. Further, none of our 62 blood donors with an HGIP had
traveled in areas where malaria is endemic. Another hypoth-
esis may link the indeterminate reactivity to an immune re-
sponse to closely related endogenous retroviruses (1) or to
exogenous simian T-lymphotropic viruses (44), the latter being
unlikely in our series, as recently described for the United
States by Busch et al. (5).

With regard to epidemiology, our subjects exhibiting HGIP
were significantly younger than those confirmed HTLV-1 se-
ropositive. Furthermore, the HGIP prevalence was related nei-
ther to gender nor to HBc antibodies and did not cluster in the
Atlantic façade of Guadeloupe, which is the area of highest
HTLV-1 prevalence. Finally, the epidemiological profile of
individuals with HGIP appeared close to those of HTLV-1-
seronegative individuals and markedly contrasted with those of
HTLV-1-seropositive individuals. Such contrast confirms the
initial data obtained by Mauclère et al. in Cameroon (28) but
extends these findings to the Caribbean area, strongly suggest-
ing that such an indeterminate Gag WB pattern does not
appear to reflect true HTLV-1 infection. This statement was
confirmed by the use of PCR. Indeed, this technique did not
detect HTLV-1 sequences in the PBMC of 13 tested HGIP
persons. It must be pointed out that the majority of previous

FIG. 3. (A) Seroprevalences of HTLV-1 and HGIP according to
age among Guadeloupean blood donors (P 5 0.03 between HTLV-1-
positive and HGIP donors by WB2.4 [1993 to 1998]). (B) Seropreva-
lences of HTLV-1 and HGIP according to gender among Guadelou-
pean blood donors (P 5 0.003 between HTLV-1-positive and HGIP
donors by WB2.4 [1993 to 1998]). (C) Seroprevalences of HTLV-1 and
HGIP according to HBc antibody positivity among Guadeloupean
blood donors (P 5 0.03 between HTLV-1-positive and HGIP donors
by WB2.4 [1993 to 1998]). (D) Seroprevalences of HTLV-1 and HGIP
according to HBc antibody positivity among Guadeloupean blood do-
nors (P 5 0.01 between HTLV-1-positive and HGIP donors by WB2.4
[1993 to 1998]).
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studies, performed in various areas, also failed to detect
HTLV-1 proviral sequences, even by the use of highly con-
served HTLV-1 and HTLV-2 primers on fresh or cultured
PBMCs of those individuals presenting an HTLV indetermi-
nate WB pattern (15, 18, 22, 26, 31, 44). However, a recent
report has described the amplification of an HTLV-1 tax se-
quence from patients with neurological disease exhibiting an
HGIP WB reactivity. This suggests that this seroindeterminate
WB pattern might be associated in some rare cases with de-
fective HTLV-1 strains or with a novel retrovirus having ho-
mology with HTLV-1, or finally with slowly replicating
HTLV-1 (39, 47). In addition, it seems unlikely that the HGIP
may represent a delayed or slow seroconversion, because most
of our followed-up subjects did not show any evolution of their
WB profile over time and because the minority who did be-
came EIA negative. However, we noticed that some of the
latter retained an HGIP, but with a significantly decreased
response to the Gag bands, likely reflecting a lower level of
antigenic stimulation. Finally, in our study, all seroindetermi-
nate patterns do not correspond to an HTLV-1 seroconver-
sion, contrary to a recent study carried out in Martinique,
where 3 of 49 HTLV-seroindeterminate donors were reported
as being HTLV-1 seroconverters (6).

In conclusion, our data confirm that the stringent criteria for
WB positivity proposed by the HTLV European Research
Network (40) must be accurately carried out, especially for
samples originating from tropical areas. These criteria state
that, to be considered HTLV-1 positive, WB-tested sera must
react with at least two native gag proteins, p19 and p24, in
addition to two recombinant env glycoproteins, gd21 and
MTA-1. However, special attention must be paid to low-inten-
sity signals: indeed, two “HTLV-1-seropositive” specimens in
our study exhibiting a peculiar pattern with strong env protein
reactivities but very weak gag protein reactivities were PCR
negative. In such rare cases of faintly positive samples, it seems
necessary to perform PCR in order to distinguish between true
and false HTLV-1 seropositivity. Conversely, one indetermi-
nate sample in our study with the gd211 p191 p242 profile
along with MTA-1 reactivity was PCR positive. Similar results
have been obtained in metropolitan France, where two inde-
terminate samples with the same pattern were also PCR pos-
itive (10). On the basis of these data, and by analogy with
HTLV-2 seropositivity criteria, which required only three
bands (i.e., gd21, p24, and K-55), we propose that HTLV-1
seropositivity should be based on the presence of at least the
three reactivities gd21, p19, and MTA-1, even if p24 is lacking.
By contrast, when both MTA-1 and p24, or the env protein
reactivities (such as HGIP) are lacking, our survey failed to
detect, by PCR, evidence of HTLV-1 provirus in all cases.
Healthy blood donors with such HGIP test results should be
reassured that they are unlikely to be infected with HTLV-1 or
HTLV-2.
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