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Abstract

The adoption of a single common algorithm for the detection and confirmation of
HTLV-l and HTLV-Il infections by participants in a European concerted action and
the generalised use of improved screening and confirmatory assays has resulted in
seroprevalence data in Europe which are comparable across time and space. HTLV-I
remains present among blood donors at a low but uniform rate (2-12/100,000);
seroconversions among existing blood donors are rare and screening all current
donors and new donors once seems an appropriate use of resources. HTLV-l and -lI
infections are 10-100 times more common among pregnant women than among
blood donors. Although perinatal transmission is preventable, no studies of
transmission rates in Europe have yet been conducted. The highest rates of HTLV-II
infection appear to be among IDU in Eire and Norway but rates are increasing in
Spain, particularly among prisoners. There is a paucity of data on HTLV-I/Il infection
in patients attending sexual health clinics. The majority of cases of ATLL and
HAM/TSP have been reported in France and the UK but rare cases have been
reported in most other EU member states. The lifetime risk of HAM/TSP among
carriers in the UK is high compared with Japan but consistent with Caribbean data.
Life expectancy for acute ATLL in Europe is five months despite therapy.
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deed case reports of HTLV-I infection in European
Caucasians are noted because they are rare”8.

However, during the last fifty years there has
been extensive immigration to Europe from Africa
and the Caribbean, particularly between countries
with strong historical links; thus in 1991 484,000
persons of Afro-Caribbean and 289,000 of Black
African origin were resident in the UK®. During the
same period, HTLV-Il has spread among injecting
drug users (IDU) and appears to have preceded
HIV to Europe'®. The two main HTLV-II subtypes (A
and B) are estimated to have entered the networks
of IDU circa 1955 and 1975 respectively''. Trans-
mission of HTLV-I and -Il is from mother-to-child'?
and between adults through sexual intercourse'. In
modern times HTLV-I and -1l have been transmitted
through blood-to-blood contact, either iatrogenical-
ly, especially through whole blood transfusion™, or
through needle sharing'®.

Both HTLV-I and HTLV-II cause lifelong infection.
HTLV-I was first isolated from a patient with a cuta-
neous T-cell lymphoma'® and the association with
adult T-cell leukaemia/lymphoma (ATLL) was rapid-
ly established. Two - four percent of HTLV-I carriers
develop ATLL' and, whilst incidence rates seem
similar around the globe, the mean age at onset is
older in Japan than in South America. A high sero-
prevalence of anti-HTLV-I antibodies was observed
in patients with Tropical Spastic Paraparesis (TSP)
in Martinique in 19858, where this condition occurs
frequently in carriers'. A similar neurological asso-
ciation, HTLV-l-associated myelopathy (HAM), was
described in Japan in 1986% and the condition is
now known as HAM/TSP. However, the lifetime risk
of HAM/TSP in Japanese carriers is only 0.25%.
Other conditions characterised by lymphocytic infil-
tration have been reported in patients with HTLV-I:
uveitis???, polymyositis?®, alveolitis?*, arthritis?® and
infective dermatitis®. Evidence that HTLV-II is also
associated with a chronic myelopathy is now accu-
mulating®?’. Studies of the disease associations of
HTLV-Il have been difficult, particularly in industri-
alised countries, because of frequent co-infections
with hepatitis B, hepatitis C and HIV-1, but in the lat-
er patients predominantly sensory peripheral neu-
ropathy is more common?®. In a prospective study
HTLV-II infected blood donors in_North America
were more likely to develop respiratory and urinary
tract infections than matched controls®.
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the prevalence of HTLV-I/Il infection and the ab-
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screening of blood donors, surveys were few, of
small sample size and, particularly for the earliest
studies, hampered by the poor sensitivity and
specificity of the available assays®. In this paper
we review new data from a workshop in October
1997 which further clarify the sero-epidemiology of
HTLV-I and -1l in 12 European Countries (the partic-
ipants are listed in the Appendix). As all the sam-
ples have been tested according to a common al-
gorithm, the data are directly comparable and al-
low, for the first time, an assessment of trends in the
epidemiology of HTLV-I and -Il in Europe. Secondly,
the incidence of HTLV-I/Il associated diseases in
Europe is reviewed and new data from the HERN
ATLL Register are presented.
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Fig. 1. 1997 HERN algorithm for the diagnosis of HTLV-/
and HTLV-II infections in seroprevalence studies.
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Table 1. 1994-1997 seroprevalence data by country and risk group for HTLV-I and HTLV-II infections showing number of positive tests per number of subjects tested, seroprevalence rates per 100,000 blood donors,
10,000 pregnant women and 100 IDU. 95% confidence intervals calculated from Poisson distribution tables.

Country Assay Blood Pregnant Special Risk
Donors Women Groups
No. positive Seroprevalence No. positive Seroprevalence No. positive Seroprevalence Patients
/100,000 /10,000 /100
No. tested Rate 95% Cl No. tested Rate 95% ClI No. tested Rate 95% Cl
DENMARK a, f 8/260,000 3 1-6 2/900 0,22 IDU
EIRE a 1/170,000 0,6 0.015-3.2 14/103 13,6 7.6-22.8 IDU
FRANCE Many 75/892,000 7
FINLAND c, e 5/250,000 2 0.26-2.9
GERMANY e 2/30,000 0,7 0/6,000 0 0-0.06 IDU
Bavaria f 4/370,000 1,1 0.3-3.1
Hamburg 1/9,700 10 0.26-57.4
Mintz 1/11,000 9 0.22 - 50.6
Heschia 0/100,000 0 0-87
Frankfurt e 0/100733 0 0-37
GREECE afe 5/60.071 8,3 2.7-195 2/707 0,3 0.03-1.0 IDU
5/357 1,4 0.45-3.3 Thalassemia
1/198 0,5 0.01-2.8 Haemophilia
ITALY a,d, e 36/2015 1,8 IDU
d 0/309 0 non-Hodgkin’s
PORTUGAL abe 12/160,000 7,5 3.9-13 0/2100 0 0-176 0/519 0 0-0.7 IDU
SPAIN 3/5885 5 1-14.9 32/393 8,1 5.6-115 IDU
UK Select 7/1100 640 254 - 1309
ea 5/10135 5 16-115
ea 4/201 2 0.55-5.1 HIV-1
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lated but divergent primate viruses, screening with
a viral lysate-based assay is recommended.

The sensitivity and specificity of the screening
assays used for the diagnosis of HTLV-I and HTLV-
[l infection by the participants in this workshop is
summarised in Table 1. Serological confirmation
was by Western Blot using Genelabs HTLV WB 2.3 /
2.4 or Cambridge Biotech HTLV WB. However, se-
verely immunosuppressed HIV-1 infected patients
co-infected with HTLV-II frequently show lack of re-
activity to viral lysate antigens which gives rise to
‘Indeterminate’ western blot patterns [V. Soriano
personal communication] .

Inter-laboratory variation

Inter-laboratory variation among thirteen partici-
pating centres was determined with a panel col-
lected in Europe. The panel comprised 8 anti-HTLV-
| positive, 6 anti-HTLV-II positive, 2 anti-HTLV-I pos-
itive but no MTA-1 (rgp46-1) band on Genelabs
HTLV 2.3 Western Blot, 1 HTLV-I PCR confirmed
Western Blot indeterminate, 7 PCR negative West-
ern Blot indeterminate samples, 2 series of anti-
HTLV-I positive and 2 series of anti-HTLV-II positive
dilutions and a negative control. Participants
analysed these samples in blinded fashion prior to
the workshop. For HTLV-I positive samples 12/13
(92%) were faultless and one laboratory identified
one serum as HTLV-indeterminate. For HTLV-I| pos-
itive samples 11/13 (85%) gave fully correct an-
swers with one false negative and one laboratory
identifying 5 sera as indeterminate. The anti-HTLV-
I/Il negative sera were correctly identified, but the
false-positive anti-HTLV-I samples caused some
difficulty with only those laboratories which
screened with the Murex HTLV-I/Il EIA (Murex
Biotech Ltd., Dartford, UK) and/or Serodia HTLV
particle agglutination (Fujirebio, Tokyo, Japan) cor-
rectly discerning the results.

Seroepidemiology of HTLV-l and HTLV-II
infection in the EU

Data collected from 1994-1997 are presented by
country and by risk group in Table 2.

Blood donors

Since 1994, no new data were available from
Austria, Belgium, Spain and Sweden. An additional
160,000 blood donors had been screened in Den-
mark with three HTLV infected new donors identi-
fied. The overall seroprevalence in Danish blood
donors is therefore reduced to 3/100,000. Screen-
ing was introduced in Eire in 1996 with one HTLV-I
seropositive donor found among the first 170,000
donors tested, a rate of 0.6/100,000. France has
continued to test all donations. Between the intro-
duction of screening in 1991 and the end of 1997
approximately 17 million donations have been as-
sayed for HTLV-I/Il antibodies in Metropolitan
France, with 303 HTLV-l and seven HTLV-II infec-
tions confirmed. The seropositive rate of 7/100,000
new donors in 1995 and 1996 is unchanged from
earlier years. Six seroconversions have been ob-
served in repeated donors since screening was in-
troduced [Reseau National de Santé Publique]. Fol-
lowing a pilot study in Southern Finland in which
two HTLV-I positives were identified among 25,470
blood donors, screening was introduced nationally
in 1995. By August 1997 five HTLV-l infections
among approximately 250,000 donors (926,147 do-
nations) had been detected. Routine screening of
blood donors has not been introduced in Germany,
but a number of regional studies have been con-
ducted by the transfusion services. Seroprevalence
rates vary between 0/100,000 and 10/100,000. A
study of 60,071 donors in Greece during 1997 iden-
tified four HTLV-I and one HTLV-Il infections, an
overall rate of 8.3/100,000 and routine screening
has commenced. Compulsory blood donor screen-
ing commenced in Portugal in February 1996 and
12 donors of 160,000 tested have been found to be
HTLV-I positive (7.5/100,000). During a campaign to
increase the number of U-negative donors in the
UK donor pool, 1100 donors of Afro-Caribbean ori-
gin were screened resulting in six confirmed HTLV-
| and one confirmed HTLV-Il infections (6.4/1000)
[P. Hewitt Personal Communication].

Pregnant women

In 1994 attention was drawn to the HTLV-I/II sero-
prevalence rates in pregnant women in France and
the UK which were up to 100-fold higher than
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among blood donors. Between 1994 and 1997 new
studies among women attending ante-natal clinics
were conducted in Germany, Portugal, Spain and
the UK. Among 5885 women in Spain, two were in-
fected with HTLV-Il and one with HTLV-I, a sero-
prevalence rate equivalent to 5/10,000. In Germany,
30,000 Guthrie cards from neonates were screened
with two HTLV-I infections identified (7/100,000). A
small study in Portugal did not identify any positive
cases. A pilot study using dried blood spots from
10,135 infants in London detected five HTLV-I in-
fections.

High risk groups

A study of intravenous drug users (IDU) in Eire
found 14/103 (13.6%) to be infected with HTLV-II. In
Copenhagen, 900 IDU were tested for HTLV-I/Il an-
tibodies post mortem, with only 2 HTLV-II infections
identified. No HTLV infections were found among
6000 IDU in Germany or 519 IDU in Portugal. This
contrasts with the experience from Madrid, where in
1995 the seroprevalence of HTLV-Il was 32/393
(8.1%), 5-fold higher than that found seven years
earlier®™. 1.8% of 2015 IDU in Northern ltaly were
HTLV-II, (predominantly Ilb) infected with a higher
rate found in HIV-1 infected (4.5%) than in uninfect-
ed (0.8%) subjects. Among 201 HIV-1 positive pa-
tients routinely screened at a London hospital 2%
were positive - 2 HTLV-I, (Caucasian homosexual
males ) and 2 HTLV-Il (one male and one female
IDU). In Portugal 22 patients are known to be co-in-
fected with HIV-1/2 and HTLV-I/Il. Epidemiological-
ly, the majority are linked to West Africa with 15 HIV-
2/HTLV co-infections, including one subject infect-
ed with HIV-2 and HTLV-II. In Greece 5/357 (1.4%)
of poly-transfused patients and 2/707 (0.3%) IDU
were HTLV-I seropositive.

HTLV-I/Il associated disease in Europe
Malignancy

Prior to the establishing of an ATLL Register in
1996 the clinical impact of HTLV- I/Il in Europe can
only be estimated from published reports. HTLV-I
associated disease. in.Europe was first reported.in
1982 by Catovsky et al whose description of 6 pa-
tients from the United dom W|th AT% cluded
a patient who presente i etlal

ported 17 cases of ATLL in ance between 1986
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serology requests, since the majority of confirmato-
ry requests are handled by two reference laborato-
ries. Between 1986 and 1997 more than 400 HTLV
infections have been diagnosed® %, Of these, the
clinical details were consistent with Adult T-cell
Leukaemia in 91, an average of 8.5 cases per an-
num. Five cases of ATLL have been diagnosed in
Germany, three of the patients originated from Cen-
tral Europe [G. Pauli, personal communication].

To date 66 cases have been reported to the ATLL
register. As expected, the majority of cases have
been reported from France (33%) and the UK
(55%) with four cases from the Netherlands and
solitary cases from each of Sweden, Denmark and
Italy. Whilst most patients were born in the
Caribbean basin, eleven were from Africa, mostly
West Africa and three from the Middle East (Iran,
Irag and Kuwait), a recently recognised HTLV-I en-
demic area. Two further important observations can
be made from the ATLL Register: the age at pre-
sentation (mean 42 years) is much younger than in
Japan (mean 57.5 years)® and life expectancy fol-
lowing diagnosis is short, 5 months, for acute ATLL,
despite access to chemotherapy and antiviral ther-
apy. Prolonged survival (mean 5.9 years) is com-
mon in patients with chronic or smouldering ATLL
with conservative management.

Inflammatory Diseases

Like ATLL, the majority of patients with HAM/TSP
have been seen in France and the UK with single
cases reported in Germany*®, Switzerland*!' Swe-
den, Italy and Portugal [unpublished data]. Gessain
et al reported 21 cases diagnosed in France be-
tween 1986 and 1988%. Through serology re-
quests, 159 cases have been identified in England
and Wales since 19863, During the first seven
years which immediately followed the initial de-
scription of the association of HTLV-I with myelopa-
thy, an average of 14 cases were diagnosed per an-
num. This figure is likely to include many prevalent
cases with onset of symptoms prior to 1985. How-
ever, during the second survey period, 12 new di-
agnoses of HAM/TSP were still being made each
year. Based on an estimated population of 22,000
HTLV-I" carriers, the calculated lifetime risk of
HAM/TSP in carriers in the UK was 3% which,

Other mﬂammatory diseases were uncommon
% and uveitis®®4* cases re-
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ing the last 14 years. However, in Italy mixed motor
and sensory polyneuropathy was found to be more
common in HIV-1 patients co-infected with HTLV-II
than in patients with HIV-1 infection only. Given the
neurotoxicity of a number of the nucleoside ana-
logues currently prescribed long term for HIV-1/2
infection, the screening of HIV-1 patients for HTLV-
[l co-infection may become increasingly important
to appropriately diagnose peripheral neuropathy
and perhaps to consider less neurotoxic com-
pounds for patients co-infected with HTLV-II or
HTLV-I.

Discussion

HTLV-I/ll Infection in IVDU
Seroprevalence per 100

The adoption of a common algorithm, improve-
ment in the sensitivity and specificity of commercial
assays and the almost universal usage of a HTLV
Western Blot with type specific recombinant pep-
tides to confirm HTLV seropositivity ensure that the
data from Europe since 1994 are highly compara-

Fig. 2. HTLV-I seroprevalence rates in Europe indicating
changes since 1994. Data published since the 1994
workshop are included. 1997 figures in bold, 1994 figures
in italics. A) Blood Donors: More than four million blood
donors have been tested since 1991.

French and Dutch blood donor rates refer to new donors
only. Norwegian blood donor data®”.

ble. This was confirmed by the inter-laboratory
quality control studly.

The recent isolation of new members of the
HTLV/STLV family among non-human primates*6:47
gives rise to concern that the increased specificity
for HTLV-I and HTLV-II of the assays based on re-
combinant peptides may allow more divergent
viruses to escape detection. With this theoretical
risk in mind, the workshop revised the algorithm for
the diagnosis and confirmation of HTLV infections.
Since these new viruses have been identified by
detection of sero-reactivity in assays based viral
lysates, it is suggested that, where the identification
of all possible members of the HTLV/STLV family is
a concern, the initial screen should be with a lysate
based assay. However, in many other circum-
stances, e.g. screening of blood donors, the in-
creased number of false positives that this would
generate would not be welcome and therefore the
use of assays which reliably detect HTLV-I and
HTLV-II with high specificity is recommended. The
antibody bands required to confirm a HTLV-I or
HTLV-II seropositive status remain unchanged from
the 1994 algorithm. Whilst a number of studies in-
dicate that certain ‘Indeterminate’ Western Blot pat-
terns-are extremely unlikely to represent true infec-
tion*8%0, the further investigation of these subjects
is recommended, by repeat or dij{e@? ii]rolog
testing follow-up sample&) gndt [wh I:‘oSaré)U
available, by PCR using generic and type specific
primers®!,

New and continued scree[r@ng ro(pg(%ggguo@r

confirms the findings of the 1994 workshop (Fig.

2a); the prevalence vé/ﬁ'h‘ﬁ{utﬂ tionramong \/\

blood donors across Europe is low, but uniform,
with no country having a rate much above,1/10,000
donors. Data from France, which has thé/mostex{) L

tensive experience, indicate that seroconversions

among existing,donors are very rare events occur-
ring a a / ta vin-
dicate 0 tiogm:]agg | (rarvi esu
which have elected to screen all exigting and new

donors once. The number of countries now routine-

ly screening blood donors within the EC has steadi-
ly risen to nine. France, Holland and Luxembourg
were the first European countries to introduce uni-
versal blood donor screening. Of the Scandinavian
countries, Denmark, Sweden and Finland have in-
troduced screening and, following a pilot study,
Norway®? is now considering its approach. Screen-
ing has recently been introduced in Eire, Greece
and Portugal. Of those countries, which do not cur-
rently screen donors, Belgium and Germany have
the lowest reported European blood donor sero-
prevalence rates, but Italy and the UK have rates
similar to or higher than in those countries, which
have already elected to screen. Infection among
blood donors is usually with HTLV-I, which sug-
gests that recognition of risk factors for other trans-
fusion transmitted infections exclude HTLV-Il but
not HTLV-I infected subjects from donor panels.
Eight new studies of ante-natal clinic attenders
have been completed since 1994 (Fig. 2b). In Mar-
seille®* (Feb ‘92- Nov '92) 0.32% and in single cen-
tre studies in London 0.2% (1990-1992)%® and 0.4%
(1994)% of pregnant women were infected with
HTLVs usually HTLV-I. Data from these centres sup-
port the 1994 observation that HTLV infection is up
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(Fig. 2B): Pregnant women.




to 100-times more common in the ante-natal popu-
lation than among blood donors. However, such
studies are usually conducted because the centres
serve communities with large ethnic minority popu-
lations. In an ante-natal study designed to reduced
this bias, dried blood spots from 10,135 neonates
from multiple hospitals in Greater London were test-
ed, with 5 HTLV-l infections identified®”. The
5/10,000 seroprevalence rate remains 10-fold high-
er than among local blood donors, but is less than
in the single centre studies. Although HTLV infec-
tion has not been found in the ante-natal popula-
tions of Italy®® and Portugal (Table 2), these were
small studies with broad confidence intervals which
overlap with the higher rates documented else-
where. This is exemplified in Spain, where a rate
similar to that seen in London has been reported in
1997 (Table 2), whereas in much smaller studies re-
ported in 1994 no mothers were been found to be
HTLV positive®. In both Spain and Germany the
ANC rate of infection is 10-fold higher than among
blood donors.

These ante-natal data are important because
pregnant women are more representative of the
general population than blood donors and because
the majority of mother-to-child transmission can be
prevented by avoidance of breast-feeding’®. Al-
though the rate of transmission is generally less for
mother-to-child transmission than for blood transfu-
sion transmitted infection, the rate of acquisition by
infants breast fed longer than 6 months is 20-25%.
Since the life expectancy of a baby born to an
HTLV-infected mother is many decades, whilst ap-
proximately 1/3 of all blood is given to recipients
who die within 24 months, the risk of developing
HTLV-I/II related disease may be higher following
mother-to-child transmission than following transfu-
sion transmitted infection. Whilst HAM/TSP is asso-
ciated, in some cases, with a history of blood trans-
fusion®®, family studies suggest that Adult T-cell
leukaemia/lymphoma develops in adults who ac-
quired HTLV-I infection in early life'” and there are
few reports associating transfusion acquired infec-
tion with subsequent ATLL®?. Confirmation of the
high seroprevalence of HTLV-I/Il infection in this
population would have important implications for
the maternal services. However, the mother-to-child
transmission rate of HTLV-l (or HTLV-Il) has not
been determined in E pe and it has n.sug-
gested from family stud (Dw &ﬁiﬁ@ib %TM)SU

less frequently in Europe than in the Caribbean®’. A
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HTLV-I/ll Infection in Pregnant Women
Seroprevalence per 1,000

(Fig. 2C): Intravenous drug users.

HTLV-II infection in other Scandinavian countries.
No IDU native to Germany has tested positive, al-
though expatriate ex-IDU infected with HTLV-II have
been found among Germany’s blood donors. Simi-
larly, HTLV-II remains relatively rare in France and
Portugal (where it has not yet been detected in na-
tive IDU), yet common in Northern Spain and North-
ern Italy (Fig. 2¢). The importance of local networks
is emphasised by the increasing prevalence of
HTLV-II among the residents of Spanish prisons
(Table 2 )83, Like HTLV-II isolates from Scandinavia®*
and the UK®, the Irish HTLV-II isolates were all sub-
type lla. This supports the concept of at least two
separate introductions of HTLV-II into Europe with
HTLV-Ilb commonly found in the south and HTLV-Ila
almost exclusively in Northern Europe. Although
HTLV-I has rarely been reported among IDU in Eu-
rope, the first HTLV-positive IDU found in Greece
were infected with HTLV-I. Among 2015 ltalian IDU,
the prevalence of HTLV-Il was 1.8%, but 4.5% in
HIV-1 infected IDU, compared with 0.8% among
HIV-1 uninfected IDU. This rate is similar to that
found by Icardi et al, who had examined sera from
more than 10,000 IDU in a multicentre study®®.
Few studies among other high risk groups were
conducted or reported during 1994-7, although the
data from London suggest little change in the
prevalence of HTLV infections amongst HIV infect-
ed subjects since 1984%, HTLV-I was found in Cau-
casian homosexual males and HTLV-II in Caucasian
IDU whereas in Portugal, HTLV/HIV co-infections
a. The evidence of HTLV-I
ts in Greece, the recipi-
usions, confirms the presence
blood donor pool.
eases are most commonly
diagnosed in France and the UK in patients from

6CqY s. Despite the previ-
Wolrt[Tsj[absenp@m%lse reporting, the number

ases of ATLL described in France and the UK is
Uﬁ@%éﬁ; it (vith the estimated number of HTLV-I car-
riers, which suggests good awareness amongst

rg atologrsts and onoologr eurolo-

ents of multiple trans

thre uestrng
. Con-

with HTLV-| are rarely reported which may be due to
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a low prevalence or under diagnosis. Evidence is
increasing that HTLV-Il may be associated with
myelopathy, but as yet few cases have been re-
ported in Europe. This diagnosis may be difficult
because HTLV-II is commonly a co-infection with
HIV-1. However, with combination antiretroviral ther-
apy HIV-1 replication can be suppressed to very
low levels for prolonged periods. Paradoxically, this
could result in an increase in the diagnosis of HTLV-
[l associated disease, although these are still likely
to occur in only a small minority of patients unless
the faster evolution of HTLV-Il in European IDU" re-
sults in a change in the behaviour and pathogenic-
ity of HTLV-II.

Conclusions

Highly specific and sensitive assays used ac-
cording to a common algorithm allow changes in
HTLV-I/Il seroprevalence in Europe to be deter-
mined. The majority of current EU member states
screen blood donors among whom the prevalence
of HTLV-I infection is very low. The higher rates of
HTLV-I/Il infection confirmed among pregnant
women suggest that routine ante-natal screening
should be considered in ‘high risk” areas. HTLV-II is
common among IDU with evidence of increasing
prevalence in Spain. Priority should now be given to
studies to determine the prevalence of HTLV-I/Il in-
fections among sexually active men and (non-preg-
nant) women, to improve the collation of data on the
incidence of HTLV-associated diseases in Europe,
which at present are mainly found in minority
groups, and to improve the treatment of these con-
ditions which, though rare in Europe, cause consid-
erable morbidity and mortality.
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