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Human immunodeficiency virus (HIV) transmission 
remains significant in Europe. Rates of acquired immu-
nodeficiency syndrome (AIDS) have declined, but not 
in all countries. New HIV diagnoses have increased 
among native and foreign-born men who have sex 
with men. Median CD4+ T-cell count at diagnosis has 
increased, but not in all groups, and late diagnosis 
remains common. HIV infection and AIDS can be elimi-
nated in Europe with resolute prevention measures, 
early diagnosis and access to effective treatment. 

Global goals to end acquired immunodeficiency syn-
drome (AIDS) by 2030 have been set by the Joint 
United Nations Programme on HIV/AIDS (UNAIDS) [1]. 
Despite growing evidence of effective measures to pre-
vent human immunodeficiency virus (HIV) infections 
and eliminate AIDS, such as early treatment and new 
prevention interventions, HIV transmission continues 
at considerable levels in Europe [2-5]. To better under-
stand transmission patterns and identify key popula-
tions where prevention efforts need strengthening, we 
analysed HIV and AIDS surveillance data for the years 
2005 to 2014 [6]*. These data are reported annually by 
the 31 countries of the European Union and European 
Economic Area (EU/EEA) to a joint database for HIV/
AIDS coordinated by the European Centre for Disease 
Prevention and Control (ECDC) and the World Health 
Organization (WHO) Regional Office for Europe. 

HIV and AIDS diagnoses in the EU/EEA in 
2014
In 2014, 29,992 people were newly diagnosed with 
HIV in the EU/EEA, a rate of 5.9 diagnoses per 100,000 
population. The majority of cases (76.8%) were men 
(9.2 per 100,000 population vs 2.6 in women). This 
was largely driven by HIV transmission attributed to 
sex between men, which accounted for 12,677 (42%) 
of all HIV diagnoses. A total of 9,833 cases (33%) were 

attributed to heterosexual contact, 1,244 (4%) to inject-
ing drug use, and for 5,908 (20%) of new diagnoses, 
the transmission mode was not reported or unknown.
Migrant status was defined as native (born in the 
reporting country) or foreign-born (born outside the 
reporting country). We adjusted for reporting delay, 
defined as the time between HIV diagnosis and the 
report of this event, using reverse Cox proportional 
hazards models. Linear regression models were used 
to test for trends, whereby the significance level was 
set at 0.05. Analysis of migrant status showed that 
more than one third (37%) of cases were foreign-born. 
The transmission patterns and migrant status of cases 
varied considerably between EU/EEA countries (Figure 
1).

In 2014, 4,020 persons in 30 EU/EEA countries were 
diagnosed with AIDS, resulting in a rate of 0.8 per 
100,000 population. AIDS rates varied markedly from 
0.1 in Slovakia to 8.5 in Latvia. The most common route 
of HIV acquisition among persons diagnosed with AIDS 
was heterosexual contact (1,771 cases, 44%), while 
1,130 cases (28.1%) were in men who have sex with 
men (MSM) and 588 (14.6%) in people who inject drugs 
(PWID). Just over one quarter (27.8%) of those diag-
nosed with AIDS in 2014 were foreign-born.

Trends in new HIV and AIDS diagnoses
Among the 27 countries reporting on new HIV diag-
noses and transmission consistently between 2005 
and 2014, the number and proportion of cases with 
known information on transmission and migrant status 
that were attributed to MSM increased significantly in 
native men from 5,319 (20% of cases) to 6,265 (29%) 
and in foreign-born men from 1,438 (6%) to 2,783 
(10%) (p value for trend < 0.001 and 0.005, respectively) 
(Figure 2).
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Accurate case-based surveillance data remain the key 
data source for estimating HIV burden and monitoring 
prevention efforts in Europe. We carried out a literature 
review and exploratory analysis of surveillance data 
regarding two crucial issues affecting European 
surveillance for HIV: missing data and reporting delay. 
Initial screening showed substantial variability of 
these data issues, both in time and across countries. In 
terms of missing data, the CD4+ cell count is the most 
problematic variable because of the high proportion of 
missing values. In 20 of 31 countries of the European 
Union/European Economic Area (EU/EEA), CD4+ counts 
are systematically missing for all or some years. One 
of the key challenges related to reporting delays is 
that countries undertake specific one-off actions 
in effort to capture previously unreported cases, 
and that these cases are subsequently reported 
with excessive delays. Slightly different underlying 
assumptions and effectively different models may be 
required for individual countries to adjust for missing 
data and reporting delays. However, using a similar 
methodology is recommended to foster harmonisation 
and to improve the accuracy and usability of HIV 
surveillance data at national and EU/EEA levels.

Introduction

HIV remains one of the most important public health 
concerns in the European Union and European 
Economic Area (EU/EEA). Accurate data are therefore 
crucial to appropriately direct and evaluate public 
health response.

The European Centre for Disease Prevention and 
Control (ECDC) and the World Health Organization 
Regional Office for Europe (WHO/Europe) have jointly 

coordinated enhanced HIV/AIDS surveillance in the 
European Region since 2008. The general objectives 
of the surveillance system in EU/EEA countries include 
monitoring of trends over time and across countries. 
Specific HIV-related objectives include the monitoring 
of testing patterns, late HIV diagnoses, defined by low 
CD4+  counts (<350 cells/mm3), and mortality, as well 
estimating HIV incidence and prevalence stratified 
by key populations, e.g. transmission category and 
migrant status [1].

To meet these objectives, the long-term strategy 
states that improving the quality of surveillance 
data is needed [2]. Achieving this in practice poses 
challenges, especially given the heterogeneous 
national surveillance systems in the EU/EEA and 
that the routinely collected data are known to suffer 
from important quality limitations. The limitations 
originating from national data collection systems 
may include under-reporting or duplication of cases, 
delays in reporting, incompleteness of data and 
misclassification. Accounting for some of these 
limitations (e.g. assessment of under-reporting) 
requires additional data such as cohort studies or 
registries, while other issues, such as incompleteness 
and reporting delay, may be addressed directly within 
the surveillance datasets.

Missing data are a well-recognised problem within sur-
veillance systems. When values for some variables are 
missing and cases with missing values are excluded 
from analysis, it may lead to biased and potentially 
less precise estimates [3,4]. In principle, whenever 
there are missing data or reporting delays, the accuracy 
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It is well-documented that early HIV diagnosis and 
linkage to care reduces morbidity and mortality as well 
as HIV transmission. We estimated the median time 
from HIV infection to diagnosis in the European Union/
European Economic Area (EU/EEA) at 2.9 years in 2016, 
with regional variation. Despite evidence of a decline 
in the number of people living with undiagnosed HIV 
in the EU/EEA, many remain undiagnosed, including 
33% with more advanced HIV infection (CD4 < 350 cells/
mm3).

HIV remains an important public health issue affecting 
the 31 countries of the European Union and European 
Economic Area (EU/EEA) [1]. In 2015, it was estimated 
that ca 120,000 people (15% of those living with HIV 
in the EU/EEA) were living with undiagnosed HIV infec-
tion [2]. In order to understand regional variations in 
(i) HIV incidence, (ii) time to HIV diagnosis, and (iii) 
the number of people living with undiagnosed HIV, we 
analysed HIV and AIDS surveillance data from 2003 
through 2016.

Calculation of 2016 estimates

Annually, HIV surveillance data are reported by EU/EEA 
countries to a database for HIV/AIDS that is coordinated 
jointly by the European Centre for Disease Prevention 
and Control (ECDC) and the World Health Organization 
(WHO) Regional Office for Europe within the European 
Surveillance System (TESSy) [1].

Countries were grouped into four geographical regions 
(East, South, West, North) (Figure 1) based on a United 
Nations definition [3]. For those countries lacking data 

on CD4 count at diagnosis, the distribution of CD4 
count in the region they belonged to was assumed to 
be representative. When grouping countries, the epi-
demic characteristics across countries were pooled and 
a similar probability of diagnosis by CD4 cell count cat-
egory for all countries within that region was assumed.
 
Annual data on HIV diagnoses reported to TESSy for 
2003–2016 were adjusted for reporting delay and 
under-reporting. Data were adjusted for non-national 
coverage of some countries’ reporting systems (2003–
2011 for Italy and 2003–2012 for Spain) and cases (3%) 
that had been previously reported as diagnosed were 
excluded. Data were then stratified by the presence 
of a concurrent AIDS diagnosis and, for people with-
out concurrent AIDS, by CD4 cell count levels at the 
time of diagnosis i.e. ≥ 500, 350–499, 200–349, < 200 
cells/mm3  [4]. The ‘incidence method’ in the European 
Centre for Disease Prevention and Control (ECDC) HIV 
Modelling Tool version 1.3.0 was used for each region in 
2016 to estimate the (i) HIV incidence, (ii) median time 
from infection to diagnosis, and (iii) number of people 
living with HIV who were not yet diagnosed [5,6].

HIV incidence in 2016 

In 2016, 29,444 cases of HIV were diagnosed and 
reported in the EU/EEA, resulting in a notification rate 
of 5.9 per 100,000 population when adjusted for report-
ing delay [1]. Rates in 2010–2015 had ranged from 6.5 
to 6.7 and in 2016, for the first time in a decade, there 
was a clear decline in the rate of new HIV diagnoses at 
EU/EEA level although rates in 11 of 31 EU/EEA coun-
tries have continued to increase.
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Since 2011, human immunodeficiency virus (HIV) inci-
dence appears unchanged in the European Union/
European Economic Area with between 29,000 and 
33,000 new cases reported annually up to 2015. 
Despite evidence that HIV diagnosis is occurring earlier 
post-infection, the estimated number of people living 
with HIV (PLHIV) who were unaware of being infected 
in 2015 was 122,000, or 15% of all PLHIV (n=810,000). 
This is concerning as such individuals cannot benefit 
from highly effective treatment and may unknowingly 
sustain transmission.

Although preventable through effective public health 
measures, human immunodeficiency virus (HIV) per-
sists in the 31 countries of the European Union and 
European Economic Area (EU/EEA) [1]. In this report an 
analysis of EU/EEA HIV and acquired immunodeficiency 
syndrome (AIDS) surveillance data from 2015 as well 
as from prior years is presented. We estimate that, in 
2015, 15% (122,000/810,000) of people living with HIV 
(PLHIV) in the EU/EEA were unaware of their infection.

Analysis of annual surveillance data
HIV and AIDS surveillance data are reported annually 
by EU/EEA countries to a joint database for HIV/AIDS 
within the European Surveillance System (TESSy) coor-
dinated by the European Centre for Disease Prevention 
and Control (ECDC) and the World Health Organization 
(WHO) Regional Office for Europe [1]. 

Annual data on HIV diagnoses from 2003 to 2015 were 
stratified by the presence of a concurrent AIDS diagno-
sis, i.e. an AIDS-defining event within 3 months of HIV 
diagnosis, and, for individuals without AIDS, by CD4 
cell count (≥ 500, 350–499, 200–349, < 200 cells/mm3) 
at the time of diagnosis [2]. 

The ECDC HIV Modelling Tool version 1.2.2 was used to 
derive both the estimates of annual HIV incidences, as 
well as those of the average times from infection to HIV 
diagnosis each year [3]. These two types of estimates 
are only presented for the period from 2011 to 2015 due 
to greater uncertainty of data from the previous years 
of the study. 

The number of PLHIV in 2015 who were not yet diag-
nosed was obtained by fitting to data on HIV diagnoses 
from 2003 to 2011, adjusted for reporting delay, using 
the ‘Incidence Method’, a CD4 cell count-based back-
calculation method [4]. 

Data on the estimated number of diagnosed PLHIV were 
reported for 2015 by nominated contact points in EU/
EEA countries to ECDC as part of the Dublin Declaration 
monitoring process in 2016 [5]. In the three countries 
(Iceland, Liechtenstein, and Norway) not reporting 
estimates of diagnosed PLHIV, data on cumulative HIV 
cases reported to TESSy through 2015 minus the num-
ber of persons reported to have died, were used as a 
proxy for diagnosed PLHIV. 

The estimated number of diagnosed PLHIV from the 
Dublin Declaration monitoring reports and the undiag-
nosed PLHIV estimate from the model were summed 
to obtain the total number of PLHIV in the EU/EEA for 
2015. This was used to derive the proportion undiag-
nosed PLHIV in that year. 

Comparable estimates of the number of diagnosed 
PLHIV from the Dublin Declaration monitoring are not 
available for earlier years than 2015, thus the esti-
mates of PLHIV overall and of the proportion of PLHIV 
unaware of their infection could only be calculated for 
2015. 
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Human immunodeficiency virus (HIV) transmission 
among women remains an issue in the WHO European 
Region, with nearly 50,000 women diagnosed in 2018 
and over half (54%) diagnosed late. Although new 
HIV diagnoses declined between 2009 and 2018 in 
the West of the Region, they increased in the Centre 
and East. Understanding the characteristics of women 
diagnosed with HIV can inform gender-sensitive pre-
vention services including pre-exposure prophylaxis 
and early testing and linkage to care.

Globally, more women are living with human immunode-
ficiency virus (HIV) than men [1]. However, in the World 
Health Organization (WHO) European Region, twice as 
many men are newly diagnosed with HIV than women 
each year [2]. Nevertheless, large numbers of HIV 
infections occur in women in Europe annually suggest-
ing that further efforts toward prevention across the 
Region are warranted for countries to achieve Universal 
Health Coverage for all and meet the Sustainable 
Development Goal 3 target of ending AIDS by 2030 [3]. 
Here, we describe demographic and clinical character-
istics and trends among women diagnosed with HIV in 
the WHO European Region and identify risk factors for 
late diagnosis by sub-Region to provide information for 
enhanced targeted prevention and testing.

Data collection and analysis
All HIV diagnoses between 2009 and 2018, reported 
by the 53 countries in the WHO European Region were 
collected from the joint surveillance database of the 
European Centre for Disease Prevention and Control 
(ECDC) and WHO Regional Office for Europe.

Women were categorised as all people newly diag-
nosed with HIV with reported female sex, regardless 
of age. In the majority of European countries, the sex 

category is binary so it is unknown whether trans-
women may be included in reported cases. Countries 
were grouped in three sub-regions based on geo-
graphic and broad epidemiological patterns [2]: (i) 
West (Andorra, Austria, Belgium, Denmark, Finland, 
France, Germany, Greece, Iceland, Ireland, Israel, Italy, 
Luxembourg, Malta, Monaco, Netherlands, Norway, 
Portugal, San Marino, Spain, Sweden, Switzerland, 
United Kingdom) (ii) Centre (Albania, Bosnia and 
Herzegovina, Bulgaria, Croatia, Cyprus, Czech 
Republic, Hungary, Montenegro, North Macedonia, 
Poland, Romania, Serbia, Slovakia, Slovenia, Turkey), 
and (iii) East (Armenia, Azerbaijan, Belarus, Estonia, 
Georgia, Kazakhstan, Kyrgyzstan, Latvia, Lithuania, 
Republic of Moldova, Russian Federation, Tajikistan, 
Turkmenistan, Ukraine, Uzbekistan).

Migrant status was classified based on the reported 
country of birth or region of origin. Late diagnosis 
was defined as having a CD4+ T-cell count ≤ 350 cells/
mm3 at HIV diagnosis.

All WHO European Region countries and territories 
except Tajikistan, Turkmenistan and Uzbekistan pro-
vided overall HIV rates by sex for the entire period 
2009–2018. For countries and territories reporting 
case-based data for 2018 (all European countries and 
territories except for Russian Federation, Tajikistan, 
Turkmenistan and Uzbekistan), descriptive statistics 
were produced for age, HIV transmission and migrant 
status and compared across sub-regions. Time series 
analysis was performed to assess any statistically 
significant (p < 0.05) difference in trends (2009–
2018) between men and women overall for the WHO 
European Region and at sub-region level. Multivariable 
logistic regression was performed for each sub-region 
separately for cases aged over 14 years to assess the 
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In 2018, 52 of 55 European and Central Asian coun-
tries reported data against the UNAIDS 90–90–90 
targets. Overall, 80% of people living with HIV (PLHIV) 
were diagnosed, of whom 64% received treatment and 
86% treated were virally suppressed. Subregional out-
comes varied: West (87%–91%–93%), Centre (83%–
73%–75%) and East (76%–46%–78%). Overall, 43% of 
all PLHIV were virally suppressed; intensive efforts are 
needed to meet the 2020 target of 73%.

In 2014, the Joint United National Programme on HIV/
AIDS (UNAIDS) established the global 90–90–90 tar-
gets. The aim was for 90% of all people living with 
HIV (PLHIV) to be diagnosed, 90% of those diagnosed 
to receive antiretroviral treatment (ART) and 90% of 
those receiving treatment to achieve viral suppression, 
by 2020 [1]. Here, we describe progress towards the 
UNAIDS 90–90–90 targets across Europe and Central 
Asia and discuss whether current performance is suf-
ficient to eliminate HIV transmission.

The Dublin Declaration on Partnership to 
Fight HIV/AIDS
Between January and March 2018, the European 
Centre for Disease Prevention and Control (ECDC) 
disseminated an online survey to the 55 countries 
of Europe and Central Asia that comprise the World 
Health Organization (WHO) European Region, to moni-
tor the implementation of the Dublin Declaration on 
Partnership to Fight HIV/AIDS [2]. Countries provided 
estimates of the number and proportion of people 
within a defined four-stage continuum of care for the 
most recent year available (Box) [3,4].

 Countries also specified the year to which the esti-
mates related, data sources and collection methods 
and uncertainty bounds for each continuum stage. 

Where necessary, data were supplemented using 
Global AIDS Monitoring (GAM) indicators collected by 
UNAIDS. Data were validated by countries between 
May and November 2018 and updated accordingly.

Definitions and analyses
The global 90–90–90 targets are assessed as per-
centages of each previous stage of the continuum. 
The ‘substantive target’ is defined as the percentage 
of all PLHIV who are virally suppressed, making 73% 
the target (Figure 1). The global targets include coun-
tries reporting at least two consecutive stages but the 
substantive target only includes countries reporting 
all four stages of the continuum. Data were presented 
by WHO European subregion (West, Centre and East) 
which categorises countries in Europe and Central Asia 
in to three geographic areas by HIV epidemic type [5]. 
At the (sub)regional level, analyses were undertaken 
after summing each continuum stage across countries 
[3]. Data were compared with that previously submit-
ted through the Dublin Declaration survey [3,6,7]. 

Key findings
In 2018, 52 of 55 countries completed the survey with 
34 providing data across all four continuum stages 
(compared with 29 in 2016) and 42 providing at least 
two consecutive stages (compared with 41 in 2016). In 
2018, progress towards the global 90–90–90 targets 
in Europe and Central Asia stands at 80%–64%–86%. 
In the West subregion, 87%–91%–93% was achieved 
with equivalent figures at 83%–73%–75% and 76%–
46%–78% in the Centre and East, respectively. In coun-
tries in the European Union/European Economic Area 
(EU/EEA), which includes countries from each of the 
subregions, the progress stands at 86%–91%–92%. 
The number and proportion in each continuum stage 
are presented in the Table.
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