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STARHS (Serological Testing Algorithms for Recent HIV Seroconversion) - progress towards estimating new HIV infections in Europe

Today Eurosurveillance is publishing a special issue dedicated to the widespread advances made in Europe in estimating the real number of newly acquired HIV infections based on an innovative approach called STARHS

Eurosurveillance publishes a special issue on hepatitis B and C

To tie in with World Hepatitis Day on 19 May, the scientific journal Eurosurveillance is today publishing a special issue on viral hepatitis, highlighting issues and challenges related to hepatitis B and C.
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Immunisation Week

On 17 April 2008, Eurosurveillance is publishing a special issue with articles on the measles situation in Europe. The publication is linked to European Immunisation Week which runs from 21-27 April.

Eurosurveillance publishes special issue on tuberculosis

World Tuberculosis Day on 24 March commemorates the date in 1882 when Robert Koch presented his findings of the causing agent of tuberculosis (TB) – Mycobacterium tuberculosis. In the run up of this day Eurosurveillance publishes a special issue on the 

situation of TB in Europe.

Special issue on meningococcal disease

Today (6 March, 2008), Eurosurveillance, the European peer-reviewed journal of infectious diseases, publishes a special issue on meningococcal disease. It includes two in-depth articles and an editorial by the European Centre for Disease Prevention and 

Control (ECDC).
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Four years of surveillance of recent HIV infections at country level, France, mid 2003 – 2006: Experience and perspectives
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New systems of surveillance to better monitor the dynamics of HIV are needed. A national surveillance of new HIV diagnoses which included the collection of dried serum spots (DSS) to identify recent 
infections (<6 months) using an EIA-RI assay was implemented in 2003 in France. The collection of DSS is based on the voluntary participation by both patients and microbiologists. Multivariate 
analysis was used to identify factors associated with recent infection (RI). Between July 2003 and December 2006, 14,155 cases newly diagnosed for HIV were reported.  A minority of patients refused 
the collection of DSS (3.3%) and the rate of participation of laboratories was 80%. The test was performed for 10,855 newly diagnosed HIV cases, the overall proportion of RI was 23.1% (95% CI, 22.3%-
23.9%). The proportion of RI was higher among men who have sex with men (MSM) (42.8%) than among heterosexuals (16.3%). Among heterosexuals, it varied by current nationality: 27% among French 
versus 8.4% among Africans. The risk of RI was greater for MSM (aOR=1.8), those of French nationality (aOR=3.9), those with high-economic status (aOR=1.2), those tested after a risk exposure 
(aOR=1.4), those tested for HIV three or more times during their lifetime (aOR=2.5). The risk of RI decreased with age.  A nation-wide implementation of RI monitoring is feasible. The information on RI is 
very useful for renewing prevention messages, particularly among population in which HIV transmission is on going, such as MSM.

Background

In most industrialized countries, HIV/AIDS routine surveillance is based on case reporting to monitor new diagnoses. Having the characteristics and trends of newly diagnosed HIV or AIDS cases is essential but not 
sufficient to monitor the dynamic of HIV transmission. Therefore, several countries implemented the surveillance of recent HIV infections at either regional or national level for a given period (e.g. Australia, Austria) or 
have started this monitoring recently (USA, Germany) [1,2]. To our knowledge, France is the only country where recent infection (i.e. infection acquired in the last six months) has been routinely monitored at the 
national level since 2003 among patients newly diagnosed with HIV [3]. 

This monitoring, defined as “virological surveillance” (VS), uses dried serum spots (DSS) taken at the same time as HIV diagnosis and notification. Here, we report the results of the first four years of this virological 
surveillance from July 2003 to December 2006. We also discuss the challenges in implementing such surveillance, the possibilities to introduce it in other countries, and the ways to use its results for public health 
action. 

Methods

Case reporting of HIV  
Mandatory anonymous HIV case reporting was implemented in France in 2003, and the procedures have been described previously [4]. The following patient characteristics are collected and entered into the national 
database: sex, age, country of birth, current nationality, region of residency, mode of transmission, socio-professional category, clinical stage at the time of HIV diagnosis (primary infection, asymptomatic stage, 
symptomatic not AIDS stage, AIDS stage), number of previous HIV tests and reasons for HIV screening. In this article, we analyze new HIV diagnoses dated from 1 July 2003 to 31 December 2006 which were 
reported to the Institut de Veille Sanitaire (InVS), the French Institute for Public Health Surveillance, up to March 2007.

The estimated proportion of under-reporting of new HIV diagnoses in France varies from 34 to 40%, depending on the year of diagnosis (40%, 37%, 34%, 36% in 2003, 2004, 2005, 2006 respectively). Every year, the 
estimated proportion of under-reporting and the reporting delay are based on the comparison between the number of HIV notifications and the number of positive serology results reported by all laboratories in France 
[5]. The case definition of new HIV diagnosis used in both systems is similar. 

In this article the proportion of under-reporting and the reporting delay are taken into account when presenting the absolute numbers of recent infections in the results part. These absolute numbers were calculated 
separately for each year in order to take into account the different proportions of under-reporting which varied each year.

Virological surveillance 
DSS was used to determine for each new HIV diagnosis whether or not the HIV infection was recent, i.e. occurred less than six months before diagnosis. For each case, the laboratory that made the original diagnosis 
was asked to take DSS from the stored serum sample and send it under the patient’s anonymous code to the National Reference Center (NRC) by postal mail. Results from the NRC were then sent to InVS and linked 
to the epidemiological data in the HIV national database using the patient’s anonymous code. Although HIV notification is mandatory, VS is based on the voluntary participation by both microbiologists and patients. The 
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patient’s consent for VS is obtained by the reporting clinician through the HIV notification form. 

Immunoassay to identify recent infections (EIA-RI)
The characteristics and properties of this assay have been described previously, and are also discussed in the article from J Parry et al. in this special issue of Eurosurveilllance [6]. Based on early evaluation of EIA-RI 
we estimated that this assay using DSS would be able to identify recent infections (RI) among all infected patients with HIV-1 (without AIDS) with a sensitivity of 87% and a specificity of 98%. The EIA-RI may 
misclassify patients at the AIDS stage as recently infected, and therefore patients known to have AIDS (information collected from the HIV reporting form) were classified as established infection whatever the result of 
the EIA-RI. 

Statistical analysis
The chi test for trend was used to analyze the trend overtime of the proportion of recent infections among newly diagnosed HIV cases. The proportions were compared using standard chi-square tests. Variables that 
were significantly associated with recent infection status in the univariate analysis were entered in a multiple logistic regression model to identify factors independently associated to recent infections (using a global 
test). The goodness of fit was assessed by the Hosmer-Lemeshow test. All analyses were conducted with SAS® software version 08, and statistical significance was considered for p values < 0.05.

Results

Description of new HIV-1 diagnoses
Between July 2003 and December 2006, 14,155 newly diagnosed HIV cases were reported to the InVS. Males accounted for 61% of cases. More than half (53%) of the newly diagnosed HIV infections were attributed 
to heterosexual contact, whereas men who have sex with men (MSM) accounted for 25% of the cases (Table 1). Those infected through drug use constituted a low percentage of all cases (2%, n=306). Concerning the 
nationality of cases, one third (31%, n=4,383) came from sub-Saharan countries, and were mainly infected by heterosexual contact. The reasons for screening and the clinical stage at the time of HIV diagnoses varied 
by transmission categories. The proportion of cases that have undergone voluntary screening after an exposure is greater among MSM than among heterosexuals (33% vs 19%), and it is higher among French 
heterosexuals than African heterosexuals (22% vs 18%). The proportion of cases newly diagnosed at the time of primary infection (‘primary infection’ as filled in by clinicians whatever the results of the test of recent 
infection) was greater among MSM than among heterosexuals (19 vs 5%).  

Table 1. Newly diagnosed HIV cases by sex and transmission category, France, July 2003 - December 2006 (n=14,155)

Recent infections among new HIV-1 diagnoses
From July 2003 to December 2006, the test for RI was performed for 10,855 new HIV diagnoses. Results were not obtained for 3,300 patients either because the laboratory did not submit DSS to the NRC (2,834 
cases representing 20% of all new HIV diagnoses) or the patient did not consent to participation (466 cases, 3.3%). These cases were excluded from further analysis. Among the excluded cases, the proportion of 
MSM and of French nationals was lower than among the cases included in the investigation (19% vs 27% and 39% vs 46%, respectively), whereas the proportion of cases with unknown mode of transmission and 
unknown nationality was higher than among the included cases (24% vs 18% and 16% vs 13%, respectively).
The proportions of patients who refused to participate and of laboratories that did not send DSS for analysis were stable over time.

Among the newly diagnosed HIV-1 cases that were included in the analysis, 2,511 were identified as recent with the EIA-RI test (23.1%, 95% CI= 22.3 – 23.9). After adjustment for under-reporting and reporting delays, 
the number of recent infections that occurred from mid 2003 to 2006 was estimated at around 4,000. Half of these cases (estimated at 2,010) were among men who have sex with men (MSM): representing 550 to 600 
MSM per year. The number of drug users recently infected was very low (52 cases over the whole period). From 2003 to 2006, the adjusted number of cases newly diagnosed and identified as recent was greater 
among French heterosexually infected persons (805) than among sub-Saharan Africans living in France (454 cases).

The proportion of RI was higher in MSM (42.8%) than in heterosexuals (16.3%) (Table 2). Among heterosexuals, it varied by current nationality: 27.0% among French versus 8.4% among Africans (p<0.001). The year 
of diagnosis was not associated with recent infection in the univariate analysis. In the multivariate analysis the risk of recent infection was greater for MSM (aOR=1.8), those of French nationality (aOR=3.9), those of a 
high socio-economic status (aOR=1.2), those tested for HIV after a risk exposure (aOR=1.4) and those who had undergone three or more tests during their lifetime (aOR=2.5) (Table 3). However, the risk of RI 
decreased with age. Although the region of residency was not independently associated with recent infection (p=0.14), this variable was maintained in the model because it improved the goodness of fit (p=0.23).

Table 2. Proportion of recent infections among new HIV-1 diagnoses, France, July 2003 - December 2006 (n=10,855 newly diagnosed HIV-1 cases of whom 2,511 were identified as recent)
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Table 3. Factors independently associated with recent infections among new HIV-1 diagnoses. Results from the multivariate analysis. France, July 2003 - December 2006 (n=10,855 newly diagnosed HIV-1 cases of 
whom 2,511 were identified as recent)

Discussion

We found that a little less than one quarter of the newly diagnosed patients included in the study had been infected with HIV within the last six months. Among the newly diagnosed MSM, half had been infected 
recently This is consistent with results reported in several more restricted studies: the proportion of recent infections among new HIV diagnoses was 27% in Austria in 2002-2003, 26% in Switzerland in 2005-2006, 
20% in ten cities in the United States in 1997-2001, and 45% among MSM in United Kingdom in 2005, and 36% in a study which mainly involved MSM in the Victoria region of Australia in 1999-2000 [1,2,7-9]. 

The proportion of recent infections should be interpreted with some caution because it depends on both testing patterns and HIV incidence. This is consistent with our analysis which found that the number of lifetime 
HIV tests performed is strongly associated with RI, and that the chance of detecting recent infections increased with the number of tests. Similarly, people screened for HIV after a risk-exposure are more likely to be 
diagnosed as a recent infection (aOR=1.4) than those screened for pregnancy.      

Our results indicate that the largest population diagnosed as recently infected in France is the MSM population. This may result from both a relatively high HIV incidence and a more frequent testing among MSM. 
These findings are supported by other sources of epidemiological data which indicate that MSM have been engaging in high-risk sexual behaviors in recent years in France: (i) increase in the proportion of unprotected 
anal intercourse from 19% in 1997 to 33% in 2004 (Enquête Presse Gay 1997 and 2004) (ii) outbreak of syphilis ongoing since 2000, and (iii) emergence of rectal lymphogranuloma venereum in 2004 [10-12]. 
Behavioral surveys have also shown that MSM are more frequently tested for HIV: half of MSM were tested during the last 12 months before the study, whereas in the general population only 11% underwent testing 
during the last year [10,13,14]. However, the multivariate analysis, taking into account the variable “testing frequency” has identified MSMs as the subgroup with the highest risk of being recently infected. 

Current nationality was also found to be strongly associated with RI. Persons of African origin were less likely to be diagnosed as a recent infection than French and other foreign nationalities. This may reflect the fact 
that HIV-positive Africans living in France are mostly immigrants who could have been infected with HIV many years before in their country of origin where HIV prevalence is high, and diagnosed only recently in 
France. A survey conducted in 2005 among the African community living in the Paris area showed that the testing frequency in this group was higher than expected: 65% of African respondents had been screened for 
HIV at least once in their life, compared to 51% in the general population (in 2004) [14,15]. However, the proportion of recent infections among newly diagnosed Africans living in France which we estimated to be 8% 
indicates that HIV transmission also occurred in this community while living in France. 

The proportion of recent infections among drug users was found to be very low, and while surveys have shown that most drug users are aware of their HIV serostatus, these results reflect the positive impact of the 
harm-reduction strategy implemented in France since the beginning of the 1990s [16].

Socio-professional categories associated with high economic status were also independently related to the fact of being diagnosed as recent. This may reflect both a better access to HIV screening and a better 
assessment of the risk of HIV infection in this well-educated population with ongoing risk behaviors.

The proportion of cases with recent infection at the time of HIV diagnosis was also found to be higher among younger age groups, which can be explained by the fact that the probability of having a recent infection at 
the time of diagnosis increases with shorter exposure to the risk. Also, we need to take into account that in France young people are more frequently tested for HIV than older people (17% among 18-24 years old vs 
4% among 45-54 years old) [14].

Our results have shown that the proportion of RI was stable between 2003 and 2006, and in the univariate analysis the year of diagnosis was not associated with the recent infection diagnosis. In parallel, HIV 
screening policies did not change during this period in France, and the rate of HIV screening per 100,000 population did not vary considerably (range from 79 to 81 per 100,000 depending on years) [17]. 

How feasible is the implementation of monitoring of recent infections among new diagnoses in other developed countries?
Our report summarizes the results of four years of long-term national monitoring of HIV infection by combining the surveillance of recent HIV infection with HIV case reporting. To our knowledge, France is the first 
country to have implemented such an integrated system at a national level. This was made feasible by using an assay which could be performed on samples collected on filter paper thus making the management and 
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the cost of recent infections monitoring reasonable. The costs were estimated at around three euros per case (including filter paper, a hermetically sealable plastic bag for transportation, reagents, and the time spent 
by a technician to perform the test). This amount did not include the cost of validation and data entry performed at InVS. Furthermore, a DSS can also be used to determine the group, type and subtype of the virus by a 
serotyping method, and to genotype the virus in order to monitor the diversity of circulating viruses more closely [3,18,19]. The EIA-RI assay used in France can also be used in other countries. Although the technique 
is transferable, other assays could also be chosen (see the article of J Parry et al.).

The nation-wide implementation of recent infections monitoring seems feasible in other countries. It has been possible in France with the collaboration of a very high number of laboratories (around 4,300) that perform 
HIV diagnosis and send the DSS to the NRC. However, the project requires a lot of continuous effort to inform and encourage thousands of laboratories to participate and sustain their collaboration overtime. The 
participation of laboratories in the voluntary virological surveillance is good (around 80%) and it is also well accepted by the patients (only 3% do not consent to participate). Knowing that other European countries do 
not have so many laboratories that perform HIV testing (their numbers range from a few dozens to a few hundreds), the implementation of a similar surveillance should, therefore, be more feasible than in France.

When starting the project we also had to resolve the ethical issue of informing or not the patients and their physicians about the patient’s RI status. Considering that: a) the test for RI was designed for public health 
purposes and not for establishing an individual diagnosis as the positive predictive values are not high enough for diagnostic purposes; b) the information flow within the HIV notification channel is anonymous by law 
whereas giving back the results would mean maintaining correspondence between the anonymous code and the name of the patient; c) it is not clear whether the result (recent infection or not) would have an impact 
on the individual health since there is non consensus yet on the long term benefit of HAART during the early months of infection and contact tracing is not done in France; 
it was decided, after a collective discussion with patient associations and clinicians, not to inform either patients or physicians. Although this question was still being discussed at the time of implementation of the 
system, it ceased to be controversial when the first results of virological surveillance were reviewed with clinicians and patient associations and published in December 2003.

What is the impact of these results in terms of public health?
Nearly half of MSM newly diagnosed with HIV (43%) were shown to have been recently infected. Subsequently, these findings were actively communicated to the gay communities in France and had a major impact. 
The feedback of this group to associations for the fight against AIDS is critical. Moreover, the findings were used in several prevention campaigns and prompted the Ministry of Health to renew the prevention 
messages. Nevertheless, the extent of HIV transmission in MSM remains alarming, illustrating the difficulty to target and sustain prevention in this usually well-educated population. However, the high proportion of RI 
also indicates that screening strategies have been effectively adopted by the gay community:  MSM more often than other groups undergo testing for HIV soon after a risk exposure. The data on reasons for screening 
show that the proportion of those who undergo voluntary testing after an exposure is higher among MSM than among heterosexual individuals (33% vs 19%). Therefore, the proportion of RI among MSM could also be 
an indicator for screening patterns among this population that would be interesting to monitor.

Although we showed that the proportion of recent infections among the newly diagnosed HIV cases of African origin is much lower than among the general population, our results indicate that HIV transmission in this 
group also occurs after arrival in France. In addition, we found out that one out of five newly diagnosed HIV cases of African origin were infected by subtype B, although this subtype is not common in Africa (data not 
shown in this article) [3,17]. The combination of these two results (proportions of RI and subtype B) has induced the Ministry of Health to adapt its policy regarding the African community living in France and encourage 
HIV screening and prevention within this population. 
While the incidence of HIV infection has been previously estimated in defined risk groups such as prostitutes, IDUs, MSM attending STI clinics, this has not been done at the country level [9,20,21]. We are currently 
working on assessing the HIV incidence at the country level by combining, through mathematical modeling, the results of the test for recent infection with other factors such as screening patterns (see the article by S 
Le Vu et al. in this special issue of Eurosurveillance).

Conclusion

The information on recent infections is very useful for renewing prevention messages, particularly among populations in which HIV transmission is still ongoing, such as the gay community in France, and for promoting 
HIV testing among populations in which few recent infections have been identified. An overview of new testing strategies is ongoing in France in order to better define the use of the rapid HIV test on whole blood or 
serum samples, notably in a community context. 
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