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a b s t r a c t 

Objectives: HIV-2 infection is a neglected disease caused by a human retrovirus that causes AIDS more 

slowly than HIV-1. Infection with HIV-2 is endemic in West Africa. Given its differential features, guide- 

lines recommend ruling out HIV-2 infection in all newly diagnosed HIV-seropositive individuals. 

Methods: A national registry of HIV-2 cases was created in Spain in 1989, following the first report of 

three HIV-2 + individuals in Barcelona. The main demographics, clinical, and virological data are reported 

up to December 2023. 

Results: A total of 424 individuals with HIV-2 infection were recorded in the Spanish registry. After a peak 

in 2009 when 31 cases were reported, new HIV-2 diagnoses steadily decreased. Less than 10 cases/year 

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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ntroduction 

HIV-2 was isolated in 1986 in African migrants with AIDS at- 

ended in Portugal and France [ 1 , 2 ]. The first cases in Spain were

dentified in 1988 among Sub-Saharan Africans recently arrived in 

atalonia [ 3 ]. Since then, it has been well established that infec- 

ion with HIV-2 is endemic in West Africa [ 4 ], being found in Eu-

ope mostly among migrants and/or natives that had traveled to 

ndemic countries and/or had sex partners from these regions [ 5 ]. 

HIV-2 is less pathogenic than HIV-1 [ 6 , 7 ], causing AIDS only af-

er an average of 15-20 years [ 8 ]. Plasma viremia is lower than

or HIV-1 [ 9 ], which correlates with lower HIV-2 transmissibility 

ither sexual or vertical [ 4 , 10 ]. The susceptibility of HIV-2 to an-

iretroviral drugs partially differs from HIV-1, being non-nucleoside 

everse transcriptase inhibitors typically non-active [ 11 , 12 ]. 

Given their close ties with former colonies in West Africa, the 

uropean countries with the largest number of HIV-2-infected per- 

ons are France [ 13 ] and Portugal [ 14 ]. However, HIV-2 cases have

een reported in Belgium, the United Kingdom, and others [ 15–17 ]. 

erein, we report the main features of the HIV-2 population living 

n Spain. 

ethods 

A nationwide HIV-2 registry was created in Spain in 1989. Main 

emographics, clinical symptoms/signs, and laboratory findings are 

ollected for each new HIV-2-identified individual at baseline and 

ongitudinally using standardized case report forms. Members of 

he Spanish HIV-2 Network belong to more than 40 centers that 

over nationwide most of the lab facilities where this virus can be 

iagnosed, including public or private microbiology labs or blood 

anks [ 18 ]. From the coordination center, all members of the net- 

ork were invited to participate in the current study. 

Notification of HIV-2 positives to the national registry is vol- 

ntary. However, from the coordination team, clinics are contacted 

hen new cases are identified in the public National Hospital Dis- 

harge database and there is no previous recording at the HIV-2 

ational registry. Provision of free access to diagnostic tools in- 

luding plasma HIV-2 ribonucleic acid (RNA) load and subtyping, 

acilitates and ensures that almost all HIV-2 cases diagnosed in 

he country are recorded within the registry within 1-2 years upon 

rst identification. 

However, some HIV-2 cases can go undiagnosed. Some of the 

easons could be because asymptomatic individuals are frequently 

ot tested, given the lower pathogenicity of HIV-2 compared to 

IV-1. On the other hand, migrants have less access to testing, and 

any HIV-2 carriers are West African migrants. Finally, a large pro- 

ortion of migrants reside temporarily while traveling through the 

ountry to seek asylum in other European countries. 

HIV diagnosis had been made following initial screening using 

ntigen-antibody tests. All initially seroreactive samples were sub- 

equently tested using an HIV-1/2 differentiation serological assay, 

s recommended by the CDC HIV diagnosis algorithm [ 19 ]. To dis- 

riminate between serological cross-reactivity or dual infection, all 

amples with double reactivity were retested after serial serum di- 

ution. Truly HIV-1 and HIV-2 dual infections keep antibody reac- 

ivity using the confirmatory test, whereas cross-reactivity is rec- 

gnized because reactivity is lost for specific HIV-1 or HIV-2 an- 

ibodies on serial dilutions, as shown previously [ 20 ]. In addition, 

ll these samples were tested using HIV-1 RNA and HIV-2 RNA- 

pecific assays, as described below. Given the low viral load values 

f HIV-2, even in untreated individuals, when cell DNA was avail- 

ble, all initially dually reactive samples on serological tests were 

ested for specific HIV-1 and HIV-2 proviral gene sequences. 

Plasma HIV-1 viremia was examined using the commercial vi- 

al load tests available at each of the participating clinics (COBAS 
2

80 0/680 0/880 0 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 

IV-2 RNA measurement we used a non-commercial quantitative 

olymerase chain reaction assay, as described elsewhere [ 21 ]. The 

ower threshold for HIV-2 RNA detection using this assay is 50 

opies/mL. Briefly, the region amplified was the Long Terminal Re- 

eat with specific primers and probes. Both HIV-2 group A and 

 are reliably detected with this assay. For each run, a standard 

urve was generated using a stock of HIV-2 strain NIHZ, which was 

ounted by electron microscopy and was used as the standard (Ad- 

anced Biotechnology Inc, Columbia, Maryland). Before lysis, the 

tock solution contained 7.2 × 1010 virus particles/mL. The HIV- 

 NIHZ stock solution was diluted to obtain 5,0 0 0,0 0 0; 50 0,0 0 0;

0,0 0 0; 5,0 0 0; 50 0 and 50 copies/mL to generate the standard

urve. The HIV-2 copy number in each clinical sample was esti- 

ated by interpolation from the regression curve. The results were 

xpressed as HIV-2 RNA copies/mL. 

HIV-2 subtyping was carried out using pol sequences and phy- 

ogenetic analyses, as described elsewhere [ 22 ]. For the purpose of 

his study, data collected included year of diagnosis, gender, coun- 

ry of origin, risk group, baseline viremia, CD4 counts, HIV subtype, 

nd antiretroviral therapy. 

tatistical analysis 

Main variables were recorded as number and percentages, 

ean plus standard deviation, or median and interquartile ranges 

IQR) between 25% and 75%. Mann-Whitney U test was performed 

or abnormally distributed variables. A Student t test was used for 

ariables displaying a normal distribution. Bivariate comparisons of 

uantitative variables were performed using the chi-square test. 

All statistical analyses were performed using the IBM SPSS 

ackage for Windows v25.0 (IBM Corp, Armonk, New York). All 

ests were two-tailed and only P -values < 0.05 were considered as 

ignificant. 

thical approval 

The study was designed as a multicenter and retrospective 

ollection of anonymized and consecutive clinical data associated 

ith serum HIV-2 antibodies. It was approved by the International 

niversity of La Rioja (UNIR) ethics committee (ref. 031/2024) and 

thics committee (CEIm) Hospital Universitario Puerta de Hierro 

ref. PI52-20). 

esults 

Since the first cases of HIV-2 were identified in 1988 in Spain 

nd up to December 2023, a total of 424 individuals with HIV-2 

ad been reported at the Spanish HIV-2 registry. After a peak in 

009 when 31 cases were notified, new yearly diagnoses of HIV-2 

ave steadily decreased nationwide. Less than 10 cases have been 

eported annually since the beginning of the COVID-19 pandemic 

 Figure 1 ). In 2023, only eight cases were notified, all in Africans 

ut one Spaniard. 

A total of 265 (62.5%) out of 424 HIV-2 cases were male. HIV- 

 and HIV-2 coinfections were included in these figures. Migrants 

redominated, being 322 (76%) Sub-Saharan Africans; however, 60 

14.2%) were native Spaniards. Mean age at HIV-2 diagnosis was 

4.2 years old, ranging from birth to 83 years. Table 1 summarizes 

he main features of the study population, comparing Sub-Saharan 

fricans with Spaniards. At HIV-2 diagnosis, Africans were signif- 

cantly younger than native Spaniards (42.5 vs 51.8 years old, re- 

pectively). There were no significant changes in mean age at HIV- 

 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 c African migrants Native Spaniards P 

Number 424 322 (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 265 216 (66.8%) 33 (55%) 0.07 

Heterosexual contagion 288 235 (72%) 39 (65%) 0.2 

HIV-1 coinfection 39 32 (9.9%) 6 (10%) 0.99 

HIV-2 subtype A a 121 88/100 (88%) 23/29 (79.3%) 0.23 

AIDS at diagnosis 69 44 (13.7%) 22 (36.7%) < 0.001 

Detectable plasma HIV-2 RNA at diagnosis b 50 47/86 (54.6%) 2/11 (18%) 0.023 

a 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. 
c 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.). 

f

c

f

(

(

t  

i

H

f

m

o

f

h

p

 

t

g

S

t

M  

fi

n

A

g

D

s  

A

f

m

n

p

l

o

e

i

A

t

b

p

t

u

H

i

c

Heterosexual exposure was the most likely route of infection 

or at least 287 (67.7%) cases of HIV-2 infection, with no signifi- 

ant differences comparing Africans and Spaniards. In addition, a 

ew 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 

o a cluster of native older men who had sex with men, all infected

n the Basque region of northern Spain [ 22 ]. HIV-1 coinfection with 

IV-2 was recognized in 39 (9.2%) patients. 

The proportion of individuals presenting with advanced HIV in- 

ection was significantly greater among natives than among African 

igrants, along with an older age of the former (52 vs 42 years 

ld; P < 0.001). 

Molecular characterization of HIV-2 subtypes could be per- 

ormed in 139 individuals. Up to 121 carried subtype A whereas 18 

ad subtype B. There were no significant differences when com- 

aring Africans and Spaniards. 

The country of origin of Africans is depicted in Figure 2 . Up to

hree-quarters came from only five countries: Guinea-Bissau, Sene- 

al, Gambia, Ivory Coast, and Equatorial Guinea, the latter a former 

panish colony. 

Most diagnoses of HIV-2 were made in Spanish regions with 

he largest African migrant flow, including Catalonia (n = 127), 

adrid (n = 78), and Almería (n = 49), as shown in Figure 3 . The

rst cases reported in Almería date back to 2008. Since then, a sig- 

ificant number of newly diagnosed HIV-2 cases has been made in 
3

lmería, where a large group of recently arrived Sub-Saharan mi- 

rants moved to work at greenhouse facilities. 

iscussion 

HIV-2 is a human retrovirus that may cause AIDS but more 

lowly than HIV-1 [ 6 , 7 ]. Infection with HIV-2 is endemic in West

frica [ 4 ]. Given its differential features with respect to HIV-1 in- 

ection in terms of diagnosis, prognosis, monitoring, and treat- 

ent, guidelines recommend excluding HIV-2 in all newly diag- 

osed HIV-seropositive individuals [ 23 ]. 

The annual incidence of HIV-2 in Spain has decreased after a 

eak 15 years ago, being the current number of incident cases be- 

ow 10 per year. We can recognize three periods in the reporting 

f HIV-2 in Spain during the last 35 years. Before 2006, the av- 

rage incidence was 11 cases per year. Between 2007 and 2019 

t rose to an average of 20 cases annually. The migrant crisis of 

fricans that arrived in the Canary Islands in small boats during 

hat period largely accounted for such an HIV-2 increase. Since the 

eginning of the COVID-19 pandemic, a mean of only nine cases 

er year have been reported in Spain, with no new rebound since 

hen. We postulate that both the early identification of HIV-2 cases 

pon arrival to Spain coupled with the lower transmissibility of 

IV-2 compared to HIV-1 largely accounts for the current declin- 

ng incidence of HIV-2 in Spain. Other contributors to this decrease 

ould 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.) 

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. 

4
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ower viremia and lower transmissibility and increased access to 

IV testing perhaps only compromised during the COVID-19 pan- 

emic [ 24 ]. However, no rebound in HIV-2 reports has been no- 

iced since then. 

Of all 424 cumulative cases of HIV-2 reported up to December 

023, three-quarters are African migrants. Spain is a country of 

8.5 million people nowadays. Foreigners represent 6.5 million 

17%). Roughly 250,0 0 0 are Sub-Saharan Africans, being West 

fricans the largest group by far. Migrants from this region are 

ostly from Senegal (75,0 0 0), Nigeria (35,0 0 0), Mali (30,0 0 0),

hana (20,0 0 0), and Equatorial Guinea (10,0 0 0) [ 25 ]; the latter is

 former Spanish colony. Based on these data and our findings, 

e have inferred an overall prevalence of HIV-2 of 0.13% among 

est Africans living in Spain. This estimate, however, has several 

imitations. Firstly, most HIV-2 cases in Spain originated from 

uinea-Bissau, where HIV-2 is more prevalent than in other West 

frican countries. Second, a subset of migrants living in Spain 

ith HIV-2 should not have been diagnosed yet, since they remain 

symptomatic and have not been tested before. However, during 

he last 2 decades, HIV testing has been performed on all migrants 

rriving in Spain, as part of a first health checkout. 

In an epidemiological survey conducted until 1995, a total of 

6 cases of HIV-2 in Spain were described [ 26 ]. Only 12 (21.4%)

ere native Spaniards. The first cases of HIV-2 infection in Spanish 

atives were reported in Galicia in 1991, in two seamen who had 

orked for a long time near the African coasts. In contrast, eight 

ases of HIV-2 in natives belonged to a cluster of older men who 

ad sex with men, all infected in the Basque region of Spain [ 27 ]. 

HIV-2 comprises eight different groups (A-H). Two major HIV- 

 groups A and B, were generated by two independent transmis- 

ion events involving sooty mangabeys infected with SIVsm 

in the 

aï Forest of Ivory Coast, which appear to be linked with the vast 

ajority of cases identified so far. HIV-2 subtype A has an epicen- 

er in Guinea-Bissau and is by far the predominant worldwide. In 

ontrast, subtype B has an epicenter in the Ivory Coast and mostly 

ffects the neighborhoods of Burkina Faso, Mali, and Ghana [ 28 ]. 

The proportion of individuals presenting with advanced HIV in- 

ection was significantly greater among natives than among African 

igrants, along with an older age of the former. A longer time of 

nfection for HIV-2-positive Spaniards compared to Africans could 

ypothetically be presumed. However, since migrants are regularly 

ested upon arrival and most of them are young, this could affect 

he age at diagnosis. Native Spaniards, especially heterosexuals, are 

enerally not tested if asymptomatic. Of note, HIV-1 coinfection 

as noticed in 10% of each group. 

In the Spanish HIV-2 registry, coinfection with HIV-1 was 

ecognized in 39 (9.2%) individuals. Interestingly, the rate was 

oughly 10% in both Africans and native Spaniards. We already 

howed a case of HIV-1 superinfection in a prostitute with HIV-2 

ot taking antiretrovirals [ 29 ]. In individuals on antiretroviral 

herapy, the medication could act as pre-exposure prophylaxis for 

uperinfection with the other HIV variant. On the other hand, the 

anagement of this population can be challenging, as previously 

ighlighted especially with respect to antiretroviral therapy [ 30 ]. 

A decrease in HIV-2 prevalence has been noticed globally and 

specially in endemic regions [ 31 ]. In Guinea-Bissau, one of the 

picenters of the HIV-2 pandemic, HIV-1 has overtaken HIV-2 

ver time, given its higher transmissibility [ 32 ]. A model has 

redicted a complete extinction of HIV-2 infection in the endemic 

aio region by 2068 [ 33 ]. Most likely, broader access to integrase 

nhibitor-based antiretroviral treatment combinations in African 

ountries has largely contributed to account for the huge decrease 

n new HIV-2 infections. However, to ensure reaching this goal, 

urther efforts must be focused on improving the management 

f HIV-2-infected patients [ 34 ]. In addition, the gap produced by 

isdiagnosis should be addressed properly, as good care can only 
5

enefit those individuals properly identified. HIV-2 infection alone 

r as a coinfection with HIV-1 should be excluded at least once in 

ll HIV-seroreactive individuals [ 35 ]. Ideally at first diagnosis and 

therwise as soon as possible thereafter. With this proactive be- 

avior, HIV-2 misdiagnosis would disappear and wrongly managed 

linical cases would be avoided. 

In summary, the annual incidence of HIV-2 infection in Spain 

s declining after peaking 15 years ago, being the current number 

f cases below 10 per year. Although the circulation of HIV-2 in 

pain is limited and steadily going down, a plateau rather than ex- 

inction would occur unless effort s to increase earlier recognition 

nd avoidance of misdiagnosis are not implemented. 
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