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Article history: Objectives: HIV-2 infection is a neglected disease caused by a human retrovirus that causes AIDS more
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HIY-Z ) Results: A total of 424 individuals with HIV-2 infection were recorded in the Spanish registry. After a peak
Migration in 2009 when 31 cases were reported, new HIV-2 diagnoses steadily decreased. Less than 10 cases/year

Sexual transmission
HIV-1 coinfection
HIV-2 subtypes

have been notified since the COVID-19 pandemic. In 2023, only eight cases were reported.

Mean age at HIV-2 diagnosis was 44 years old, ranging from birth to 83 years. A total of 265 (62.5%)
were male. Migrants predominated, being 322 (76%) Sub-Saharan Africans; however, 60 (14.2%) were na-
tive Spaniards. Heterosexual exposure was the most likely route of infection in at least 287 (67.7%) cases.
A few cases could be traced to transfusions (n = 4), vertical infection (n = 2), or injection drug use
(n = 7). In addition, 15 individuals (3.5%) were men who had sex with men. Coinfection with HIV-1 was
recognized in 39 (9.2%) individuals. Molecular characterization of HIV-2 subtypes was performed in 139
individuals, 121 being infected with subtype A and 18 with subtype B.

Conclusion: The annual incidence of HIV-2 infection in Spain has decreased after peaking 15 years ago,

being the current number of cases below 10 per year. Three-quarters are African migrants, and two-thirds
are male. Circulation of HIV-2 in Spain is limited and steadily decreasing.
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Introduction

HIV-2 was isolated in 1986 in African migrants with AIDS at-
tended in Portugal and France [1,2]. The first cases in Spain were
identified in 1988 among Sub-Saharan Africans recently arrived in
Catalonia [3]. Since then, it has been well established that infec-
tion with HIV-2 is endemic in West Africa [4], being found in Eu-
rope mostly among migrants and/or natives that had traveled to
endemic countries and/or had sex partners from these regions [5].

HIV-2 is less pathogenic than HIV-1 [6,7], causing AIDS only af-
ter an average of 15-20 years [8]. Plasma viremia is lower than
for HIV-1 [9], which correlates with lower HIV-2 transmissibility
either sexual or vertical [4,10]. The susceptibility of HIV-2 to an-
tiretroviral drugs partially differs from HIV-1, being non-nucleoside
reverse transcriptase inhibitors typically non-active [11,12].

Given their close ties with former colonies in West Africa, the
European countries with the largest number of HIV-2-infected per-
sons are France [13] and Portugal [14]. However, HIV-2 cases have
been reported in Belgium, the United Kingdom, and others [15-17].
Herein, we report the main features of the HIV-2 population living
in Spain.

Methods

A nationwide HIV-2 registry was created in Spain in 1989. Main
demographics, clinical symptoms/signs, and laboratory findings are
collected for each new HIV-2-identified individual at baseline and
longitudinally using standardized case report forms. Members of
the Spanish HIV-2 Network belong to more than 40 centers that
cover nationwide most of the lab facilities where this virus can be
diagnosed, including public or private microbiology labs or blood
banks [18]. From the coordination center, all members of the net-
work were invited to participate in the current study.

Notification of HIV-2 positives to the national registry is vol-
untary. However, from the coordination team, clinics are contacted
when new cases are identified in the public National Hospital Dis-
charge database and there is no previous recording at the HIV-2
national registry. Provision of free access to diagnostic tools in-
cluding plasma HIV-2 ribonucleic acid (RNA) load and subtyping,
facilitates and ensures that almost all HIV-2 cases diagnosed in
the country are recorded within the registry within 1-2 years upon
first identification.

However, some HIV-2 cases can go undiagnosed. Some of the
reasons could be because asymptomatic individuals are frequently
not tested, given the lower pathogenicity of HIV-2 compared to
HIV-1. On the other hand, migrants have less access to testing, and
many HIV-2 carriers are West African migrants. Finally, a large pro-
portion of migrants reside temporarily while traveling through the
country to seek asylum in other European countries.

HIV diagnosis had been made following initial screening using
antigen-antibody tests. All initially seroreactive samples were sub-
sequently tested using an HIV-1/2 differentiation serological assay,
as recommended by the CDC HIV diagnosis algorithm [19]. To dis-
criminate between serological cross-reactivity or dual infection, all
samples with double reactivity were retested after serial serum di-
lution. Truly HIV-1 and HIV-2 dual infections keep antibody reac-
tivity using the confirmatory test, whereas cross-reactivity is rec-
ognized because reactivity is lost for specific HIV-1 or HIV-2 an-
tibodies on serial dilutions, as shown previously [20]. In addition,
all these samples were tested using HIV-1 RNA and HIV-2 RNA-
specific assays, as described below. Given the low viral load values
of HIV-2, even in untreated individuals, when cell DNA was avail-
able, all initially dually reactive samples on serological tests were
tested for specific HIV-1 and HIV-2 proviral gene sequences.

Plasma HIV-1 viremia was examined using the commercial vi-
ral load tests available at each of the participating clinics (COBAS
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5800/6800/8800 System HIV-1 (Roche), Abbott Real Time HIV-1
(Abbott), VERSANT HIV-1 RNA (kinetic polymerase chain reaction)
(Siemens), or Aptima HIV-1 Quant Dx Assay (Hologic). For plasma
HIV-2 RNA measurement we used a non-commercial quantitative
polymerase chain reaction assay, as described elsewhere [21]. The
lower threshold for HIV-2 RNA detection using this assay is 50
copies/mL. Briefly, the region amplified was the Long Terminal Re-
peat with specific primers and probes. Both HIV-2 group A and
B are reliably detected with this assay. For each run, a standard
curve was generated using a stock of HIV-2 strain NIHZ, which was
counted by electron microscopy and was used as the standard (Ad-
vanced Biotechnology Inc, Columbia, Maryland). Before lysis, the
stock solution contained 7.2 x 10 virus particles/mL. The HIV-
2 NIHZ stock solution was diluted to obtain 5,000,000; 500,000;
50,000; 5,000; 500 and 50 copies/mL to generate the standard
curve. The HIV-2 copy number in each clinical sample was esti-
mated by interpolation from the regression curve. The results were
expressed as HIV-2 RNA copies/mL.

HIV-2 subtyping was carried out using pol sequences and phy-
logenetic analyses, as described elsewhere [22]. For the purpose of
this study, data collected included year of diagnosis, gender, coun-
try of origin, risk group, baseline viremia, CD4 counts, HIV subtype,
and antiretroviral therapy.

Statistical analysis

Main variables were recorded as number and percentages,
mean plus standard deviation, or median and interquartile ranges
(IQR) between 25% and 75%. Mann-Whitney U test was performed
for abnormally distributed variables. A Student ¢ test was used for
variables displaying a normal distribution. Bivariate comparisons of
quantitative variables were performed using the chi-square test.

All statistical analyses were performed using the IBM SPSS
package for Windows v25.0 (IBM Corp, Armonk, New York). All
tests were two-tailed and only P-values <0.05 were considered as
significant.

Ethical approval

The study was designed as a multicenter and retrospective
collection of anonymized and consecutive clinical data associated
with serum HIV-2 antibodies. It was approved by the International
University of La Rioja (UNIR) ethics committee (ref. 031/2024) and
ethics committee (CEIm) Hospital Universitario Puerta de Hierro
(ref. PI52-20).

Results

Since the first cases of HIV-2 were identified in 1988 in Spain
and up to December 2023, a total of 424 individuals with HIV-2
had been reported at the Spanish HIV-2 registry. After a peak in
2009 when 31 cases were notified, new yearly diagnoses of HIV-2
have steadily decreased nationwide. Less than 10 cases have been
reported annually since the beginning of the COVID-19 pandemic
(Figure 1). In 2023, only eight cases were notified, all in Africans
but one Spaniard.

A total of 265 (62.5%) out of 424 HIV-2 cases were male. HIV-
1 and HIV-2 coinfections were included in these figures. Migrants
predominated, being 322 (76%) Sub-Saharan Africans; however, 60
(14.2%) were native Spaniards. Mean age at HIV-2 diagnosis was
442 years old, ranging from birth to 83 years. Table 1 summarizes
the main features of the study population, comparing Sub-Saharan
Africans with Spaniards. At HIV-2 diagnosis, Africans were signif-
icantly younger than native Spaniards (42.5 vs 51.8 years old, re-
spectively). There were no significant changes in mean age at HIV-
2 diagnosis over time.
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Figure 1. Annual reporting of HIV-2 cases in Spain from 1989 to 2023. Data reported over 34 years can be divided into three periods. Before 2006, the average incidence
was 11 cases per year. Between 2007 and 2019 it rose to an average of 20 cases annually. The migrant crisis of Africans that arrived in the Canary Islands in small boats
during that period largely accounted for such an HIV-2 increase. Since the beginning of the COVID-19 pandemic in 2020, a mean of only nine cases of HIV-2 per year have
been reported in Spain. Dotted lines represent the mean number of HIV-2 cases for each period.

Table 1
Main features of the HIV-2 study population.

Total® African migrants  Native Spaniards P
Number 322 (76%) 60 (14%) 0.012
Mean age at diagnosis (years old; standard deviation)  44.2 (12.4) 42.5(11.3) 51.8 (15.5) <0.001
Male sex 216 (66.8%) 33 (55%) 0.07
Heterosexual contagion 235 (72%) 39 (65%) 0.2
HIV-1 coinfection 32 (9.9%) 6 (10%) 0.99
HIV-2 subtype A? 88/100 (88%) 23/29 (79.3%) 0.23
AIDS at diagnosis 44 (13.7%) 22 (36.7%) <0.001
Detectable plasma HIV-2 RNA at diagnosis” 47/86 (54.6%) 2/11 (18%) 0.023

2 HIV-2 subtype was available for 139 patients.

b HIV-2 RNA was measured at the time of diagnosis and before introducing antiretroviral therapy for 108 patients. Lower

limit of detection: 50 copies/mL.

¢ In addition to Africans (n = 322) and native Spaniards (n = 60), another 42 cases of HIV-2 in the Spanish registry are from

other regions (other European countries, Brazil, etc.).

Heterosexual exposure was the most likely route of infection
for at least 287 (67.7%) cases of HIV-2 infection, with no signifi-
cant differences comparing Africans and Spaniards. In addition, a
few could be traced to transfusions (n = 4), vertical transmission
(n = 2), or injection drug use (n = 7). Furthermore, 15 individuals
(3.5%) were men who had sex with men, eight of them belonging
to a cluster of native older men who had sex with men, all infected
in the Basque region of northern Spain [22]. HIV-1 coinfection with
HIV-2 was recognized in 39 (9.2%) patients.

The proportion of individuals presenting with advanced HIV in-
fection was significantly greater among natives than among African
migrants, along with an older age of the former (52 vs 42 years
old; P <0.001).

Molecular characterization of HIV-2 subtypes could be per-
formed in 139 individuals. Up to 121 carried subtype A whereas 18
had subtype B. There were no significant differences when com-
paring Africans and Spaniards.

The country of origin of Africans is depicted in Figure 2. Up to
three-quarters came from only five countries: Guinea-Bissau, Sene-
gal, Gambia, Ivory Coast, and Equatorial Guinea, the latter a former
Spanish colony.

Most diagnoses of HIV-2 were made in Spanish regions with
the largest African migrant flow, including Catalonia (n = 127),
Madrid (n = 78), and Almeria (n = 49), as shown in Figure 3. The
first cases reported in Almeria date back to 2008. Since then, a sig-
nificant number of newly diagnosed HIV-2 cases has been made in

Almeria, where a large group of recently arrived Sub-Saharan mi-
grants moved to work at greenhouse facilities.

Discussion

HIV-2 is a human retrovirus that may cause AIDS but more
slowly than HIV-1 [6,7]. Infection with HIV-2 is endemic in West
Africa [4]. Given its differential features with respect to HIV-1 in-
fection in terms of diagnosis, prognosis, monitoring, and treat-
ment, guidelines recommend excluding HIV-2 in all newly diag-
nosed HIV-seropositive individuals [23].

The annual incidence of HIV-2 in Spain has decreased after a
peak 15 years ago, being the current number of incident cases be-
low 10 per year. We can recognize three periods in the reporting
of HIV-2 in Spain during the last 35 years. Before 2006, the av-
erage incidence was 11 cases per year. Between 2007 and 2019
it rose to an average of 20 cases annually. The migrant crisis of
Africans that arrived in the Canary Islands in small boats during
that period largely accounted for such an HIV-2 increase. Since the
beginning of the COVID-19 pandemic, a mean of only nine cases
per year have been reported in Spain, with no new rebound since
then. We postulate that both the early identification of HIV-2 cases
upon arrival to Spain coupled with the lower transmissibility of
HIV-2 compared to HIV-1 largely accounts for the current declin-
ing incidence of HIV-2 in Spain. Other contributors to this decrease
could include a much broader use of antiretrovirals coupled with
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Figure 2. African country of origin of HIV-2 infected individuals living in Spain. Of the 424 individuals with HIV-2 recorded in the Spanish registry, 322 (76%) were Africans
and 60 (14.1%) were native Spaniards. The remaining 42 (9.9%) came from other regions (Brazil, Portugal, France, etc.)

agona 6

Catalonia
N

Balear islands 12

4

anw islands P

Figure 3. Geographic distribution of HIV-2 infected persons identified in Spain. Each number corresponds to HIV-2 cases in distinct geographical regions. In circles are
highlighted regions with singular features. Madrid is the largest urban area and capital of Spain, a major focus of concentration for migrants. The four provinces of Catalonia
are a major focus of attraction for migrant workers and people planning to move to other European countries. Finally, the Almeria regions have concentrated since 2007
large groups of recently arrived Sub-Saharan migrants working at greenhouse facilities.
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lower viremia and lower transmissibility and increased access to
HIV testing perhaps only compromised during the COVID-19 pan-
demic [24]. However, no rebound in HIV-2 reports has been no-
ticed since then.

Of all 424 cumulative cases of HIV-2 reported up to December
2023, three-quarters are African migrants. Spain is a country of
48.5 million people nowadays. Foreigners represent 6.5 million
(17%). Roughly 250,000 are Sub-Saharan Africans, being West
Africans the largest group by far. Migrants from this region are
mostly from Senegal (75,000), Nigeria (35,000), Mali (30,000),
Ghana (20,000), and Equatorial Guinea (10,000) [25]; the latter is
a former Spanish colony. Based on these data and our findings,
we have inferred an overall prevalence of HIV-2 of 0.13% among
West Africans living in Spain. This estimate, however, has several
limitations. Firstly, most HIV-2 cases in Spain originated from
Guinea-Bissau, where HIV-2 is more prevalent than in other West
African countries. Second, a subset of migrants living in Spain
with HIV-2 should not have been diagnosed yet, since they remain
asymptomatic and have not been tested before. However, during
the last 2 decades, HIV testing has been performed on all migrants
arriving in Spain, as part of a first health checkout.

In an epidemiological survey conducted until 1995, a total of
56 cases of HIV-2 in Spain were described [26]. Only 12 (21.4%)
were native Spaniards. The first cases of HIV-2 infection in Spanish
natives were reported in Galicia in 1991, in two seamen who had
worked for a long time near the African coasts. In contrast, eight
cases of HIV-2 in natives belonged to a cluster of older men who
had sex with men, all infected in the Basque region of Spain [27].

HIV-2 comprises eight different groups (A-H). Two major HIV-
2 groups A and B, were generated by two independent transmis-
sion events involving sooty mangabeys infected with SIVgy, in the
Tai Forest of Ivory Coast, which appear to be linked with the vast
majority of cases identified so far. HIV-2 subtype A has an epicen-
ter in Guinea-Bissau and is by far the predominant worldwide. In
contrast, subtype B has an epicenter in the Ivory Coast and mostly
affects the neighborhoods of Burkina Faso, Mali, and Ghana [28].

The proportion of individuals presenting with advanced HIV in-
fection was significantly greater among natives than among African
migrants, along with an older age of the former. A longer time of
infection for HIV-2-positive Spaniards compared to Africans could
hypothetically be presumed. However, since migrants are regularly
tested upon arrival and most of them are young, this could affect
the age at diagnosis. Native Spaniards, especially heterosexuals, are
generally not tested if asymptomatic. Of note, HIV-1 coinfection
was noticed in 10% of each group.

In the Spanish HIV-2 registry, coinfection with HIV-1 was
recognized in 39 (9.2%) individuals. Interestingly, the rate was
roughly 10% in both Africans and native Spaniards. We already
showed a case of HIV-1 superinfection in a prostitute with HIV-2
not taking antiretrovirals [29]. In individuals on antiretroviral
therapy, the medication could act as pre-exposure prophylaxis for
superinfection with the other HIV variant. On the other hand, the
management of this population can be challenging, as previously
highlighted especially with respect to antiretroviral therapy [30].

A decrease in HIV-2 prevalence has been noticed globally and
especially in endemic regions [31]. In Guinea-Bissau, one of the
epicenters of the HIV-2 pandemic, HIV-1 has overtaken HIV-2
over time, given its higher transmissibility [32]. A model has
predicted a complete extinction of HIV-2 infection in the endemic
Caio region by 2068 [33]. Most likely, broader access to integrase
inhibitor-based antiretroviral treatment combinations in African
countries has largely contributed to account for the huge decrease
in new HIV-2 infections. However, to ensure reaching this goal,
further efforts must be focused on improving the management
of HIV-2-infected patients [34]. In addition, the gap produced by
misdiagnosis should be addressed properly, as good care can only
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benefit those individuals properly identified. HIV-2 infection alone
or as a coinfection with HIV-1 should be excluded at least once in
all HIV-seroreactive individuals [35]. Ideally at first diagnosis and
otherwise as soon as possible thereafter. With this proactive be-
havior, HIV-2 misdiagnosis would disappear and wrongly managed
clinical cases would be avoided.

In summary, the annual incidence of HIV-2 infection in Spain
is declining after peaking 15 years ago, being the current number
of cases below 10 per year. Although the circulation of HIV-2 in
Spain is limited and steadily going down, a plateau rather than ex-
tinction would occur unless efforts to increase earlier recognition
and avoidance of misdiagnosis are not implemented.
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Appendix
Members of the Spanish HIV-2 Network

E. Calderén (Hospital Virgen del Rocio & CIBERESP, Sevilla);
M. Rodriguez-Iglesias, N. Montiel & T. Trujillo (Hospital Univer-
sitario Puerta del Mar, Cadiz); 1. Viciana (Hospital Virgen de la
Victoria, Malaga); T. Cabezas (Hospital Universitario Torrecarde-
nas, Almeria); A. Lozano, E. Fernandez-Fuertes & J.M. Fernandez
(Hospital Universitario Poniente, El Ejido-Almeria); F. Garcia &
M. Alvarez (Hospital Universitario Clinico San Cecilio, Granada);
R. Benito, S. Algarate & ]. Bueno (Hospital Clinico Universitario
Lozano Blesa, Zaragoza); D. Ortega (Hospital Universitario Miguel
Servet, Zaragoza); C. Cifuentes & V. Fernandez-Baca (Hospital Son
Llatzer, Mallorca); M.D. Macid (Hospital Son Espases, Mallorca);
A. Hernandez-Betancor & A.M. Martin (Hospital Insular Hospital
Universitario, Las Palmas de Gran Canaria); M.J. Pena (Hospital
Universitario de Gran Canaria Dr. Negrin, Las Palmas de Gran
Canaria); M. Hernandez, A.M. Lépez-Lirola & J.L. Gémez-Sirvent
(Hospital Universitario La Laguna, Tenerife); R. Copado (Hospital
Dr. José Molina Orosa, Lanzarote); M.E. Cano (Hospital Universitario
Marqués de Valdecilla, Santander); S. Rojo (Hospital Clinico Uni-
versitario, Valladolid); J.M. Eir6s (Hospital Rio Hortega, Valladolid);
L. Gongalves (Hospital del Bierzo, Ponferrada); C. Gémez-Hernando
(Complejo Hospitalario Virgen de la Salud, Toledo); A. Gonzalez-
Praetorius (Hospital Universitario, Guadalajara); A. Rando (Hospital
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Vall d’'Hebrén, Barcelona); L. Force (Hospital General, Matard);
E. Mir6 (Hospital Santa Creu i Sant Pau, Barcelona); A. Cebollero
(Clilab Diagnostics, Barcelona); J.F. Delgado (Hospital Universitario
Parc Tauli, Sabadell); G. Rodriguez & L. Fernandez-Pereira (Hospi-
tal San Pedro de Alcantara, Caceres); A. Aguilera, S. Pereira & J.V.
Fernandez-Montero (Hospital Conxo-CHUS, Santiago); J. Garcia & R.
Arcay (Complexo Hospitalario de Ourense, Orense); M. Trigo, ]. Diz
& M. Garcia-Campello (Complejo Hospitalario, Pontevedra); S. Cor-
tizo, S. Pérez & L. Morano (Complejo Hospitalario Universitario de
Vigo, Vigo); G. Reina (Clinica Universidad de Navarra, Pamplona);
M. Arazamendi & Y. Salicio (Hospital Universitario Donostia, San
Sebastian); E. Ugalde, M.C. Nieto & P. Liendo (Hospital Universi-
tario de Basurto); A.J. Goikoetxea (Hospital Universitario de Cruces,
Baracaldo); M.D. Ocete (Hospital General Universitario, Valencia);
J.M. Ramos & I. Escribano (Hospital Universitario, Alicante); S.
Sauleda & M. Pir6n (Banco de Sangre & Tejidos, Barcelona); R.
Gonzalez, A. Richart & L. Barea (Centro de Transfusiones, Madrid);
L. Blanco (Centro de Hemoterapia y Hemodonacién de Castilla y
Le6n, Valladolid); L. Navarro (Centro de Transfusiones de la Comu-
nidad Valenciana, Valencia); B. Baza, C. Rodriguez & J. del Romero
(Centro Sanitario Sandoval, IdISSC, Madrid); A. Galar, T. Aldamiz,
M. Valeiro & L. Pérez (Hospital Gregorio Marafién, Madrid); I
Rodriguez-Avial (Hospital Clinico San Carlos, Madrid); L. Martin-
Carbonero & Pablo Barreiro (Hospital Universitario La Paz, Madrid);
M. Fernandez-Ruiz, P. Parra, N. Redondo & T. Ruiz-Merlo (Hospital
Universitario 12 de Octubre & CIBERINFEC, Madrid); A. Somodev-
illa, L. Basalobre (UR Salud-Hospital Universitario Infanta Sofia, San
Sebastian de los Reyes, Madrid); M.J. Pozuelo (Universidad CEU-
San Pablo, Madrid); A. Trevifio, F. de Jests, O. Corral & V. Soriano
(UNIR Health Sciences School, Madrid); 1. Pintos, V. Moreno-Torres,
A. Muiloz, M. Blanco, A. Huertas, J.A. Vargas-Nifiez & C. de Men-
doza (IIS Hospital Universitario Puerta de Hierro-Segovia de Arana,
Majadahonda).
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