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Abstract: 

Objectives: We assessed differences in antiretroviral treatment (ART) coverage and virological 

suppression across three HIV key populations, as defined by self-reported HIV transmission 

category: sex between men, injection drug use [IDU] and heterosexual transmission.  

Design: Multinational cohort study 

Methods: Within the EuroSIDA study, we assessed region-specific percentages of ART-coverage 

among those in care and virological suppression (<500 copies/mL) among those on ART, , and 

analyzed differences between transmission categories using logistic regression.  

Results: Among 12,872 participants followed 01/07/2014 – 30/06/2016, the percentages of ART-

coverage and virological suppression varied between transmission categories, depending on 

geographical region (global p for interaction: p=0.0148 for ART-coverage, p=0.0006 for virological 

suppression). In Western (adjusted odds ratio [aOR] 1.41 [95% confidence interval 1.14-1.75]) and 

Northern Europe (aOR 1.68 [1.25-2.26]) heterosexuals were more likely to receive ART than men 

who have sex with men (MSM), while in Eastern Europe there was some evidence that infection 

through IDU (aOR 0.60 [0.31-1.14]) or heterosexual contact (aOR 0.58 [0.30-1.10]) was associated 

with lower odds of receiving ART. In terms of virological suppression, people infected through 

IDU or heterosexual contact in East Central and Eastern Europe were around half as likely as MSM 

to have a suppressed viral load on ART, while we observed no differences in virological 

suppression across transmission categories in Western and Northern Europe. 

Conclusions: In our cohort, patterns of ART-coverage and virological suppression among key 

populations varied by geographical region, emphasizing the importance of tailoring HIV 

programmes to the local epidemic.  
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Introduction: 

While globally, there is promising progress towards the UNAIDS 90-90-90 goals, the WHO 

European and Central Asian region has not seen the same trends [1,2]. The goals launched by the 

Joint United Nations Programme on HIV/AIDS (UNAIDS) state that elimination of AIDS by 2030 

will be possible if 90% of all people living with HIV are diagnosed, 90% of those diagnosed with 

HIV receive antiretroviral therapy (ART), and 90% of those on ART achieve virological 

suppression by 2020 [3]. However, ART-coverage and virological suppression among people on 

ART remain lower in Europe and Central Asia compared to the rest of the world, largely driven by  

low levels in Eastern Europe and Central Asia, where, simultaneously, the numbers of new HIV 

infections and AIDS-related deaths are still rising [1,2,4]. 

Curbing the HIV epidemic will not be possible without reaching key populations such as men who 

have sex with men (MSM), people who inject drugs, sex workers and other vulnerable populations, 

who carry the double burden of a higher risk of HIV infection and poorer access to HIV prevention 

and care [1,2,5,6].  

 

However, a scarcity of data disaggregated by key population deprives programme implementers the 

possibility to target interventions that ensure the timely diagnosis, treatment and care needed to 

maximize individual health benefits and reduce the risk of onward transmission [7–11]. Previous 

EuroSIDA work showed country-level and regional variation in ART-coverage and virological 

suppression among people on ART [4]. We hypothesized that these estimates may mask differences 

between key populations, and aimed to assess regional variation in levels of ART-coverage and 

virological suppression among three key populations, as categorized by HIV transmission category: 

people infected through sex between men, heterosexual contact, or injecting drug use (IDU).  
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Methods: 

Patients: 

People were included from the EuroSIDA cohort study which holds data from >23,000 people 

living with HIV followed at 100 collaborating clinics in 35 countries across Europe, Israel and 

Argentina. Further details are available at: https://www.chip.dk/Studies/EuroSIDA. Participants are 

consecutively enrolled into the study if they have a scheduled visit at any of the collaborating 

clinics. At enrolment into EuroSIDA, basic demographic characteristics are collected, including 

self-reported HIV transmission category (sex between men, IDU, heterosexual contact or 

other/unknown). People were characterized as MSM if they reported both sex between men and 

IDU as mode of transmission. Annual data collection includes clinic visit dates, data on ART 

(including start- and stop-dates) and all CD4 and HIV-RNA measurements since last follow-up. A 

range of other laboratory values, information about clinical AIDS- and non-AIDS-defining events, 

and causes of death, are also collected. Ethical approval is obtained by the principal investigator at 

each site, according to local and national regulations, and informed consent is obtained from all 

participants, as required. The EuroSIDA coordinating centre keeps a copy of the relevant approvals 

and documents. 

 

As in other EuroSIDA studies, people were grouped into the following regions, based on country of 

residence: Western Europe: Austria, Belgium, France, Germany, Luxembourg, Switzerland. 

Southern Europe: Argentina, Greece, Israel, Italy, Portugal, Spain. Northern Europe: Denmark, 

Finland, Iceland, Ireland, Netherlands, Norway, Sweden, United Kingdom. East Central Europe: 

Bosnia-Herzegovina, Croatia, Czech Republic, Hungary, Poland, Romania, Serbia, Slovenia. 

Eastern Europe: Belarus, Estonia, Georgia, Latvia, Lithuania, Russia, Ukraine [4,12].  

 

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



Statistics: 

In the period 01/07/2014 – 30/06/2016 EuroSIDA participants were considered “in care” if their 

first EuroSIDA visit occurred before the end of the period and their latest recorded visit or CD4 cell 

count or HIV-RNA measurement occurred after the start of the period. Participants were assessed 

for being "in care", "on ART" or "virologically suppressed" at the latest of a clinic visit, CD4 cell 

count or HIV-RNA-measurement, or at the midpoint of the period if all these dates were 

unavailable.In a cross-sectional analysis, we assessed the percentage receiving ART among those in 

care, and the percentage virologically suppressed among those on ART, stratified by HIV 

transmission category. ART was defined as receiving ≥3 antiretrovirals from any class, and 

virological suppression was defined as  HIV-RNA below 500copies/mL at the most recent 

measurement within 12 months prior to assessment [4]. If participants in care had no available HIV-

RNA-measurement in the period, they were considered unsuppressed (missing = failure). 

 

Logistic regression modelled the odds ratio (OR) of receiving ART among those in care, and of 

being virologically suppressed among those on ART. We adjusted for factors hypothesized to vary 

across regions and transmission categories: current age, sex, CD4 at entry into EuroSIDA, and 

current hepatitis B (HBV) and hepatitis C (HCV) status. Formal tests for interaction were used to 

assess regional differences in the odds of receiving ART and being virologically suppressed by HIV 

transmission category.  

 

Results: 

We included a total 12,872 EuroSIDA participants in care between 01/07/2014 and 30/06/2016  

(table 1). The predominant mode of HIV transmission was sex between men (37.3%), followed by 

heterosexual transmission (30.2%) and IDU (25.4%). Data from 924 (7.9%) people with 
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other/unknown mode of HIV-transmission are included in overall estimates, but not shown 

separately because stratification yielded small numbers. The distribution of transmission categories 

differed by region: e.g. 55.9% of people included from Northern Europe were MSM, while half 

(49.0%) of those included in Eastern Europe were infected through  IDU. Of the 3,507 females 

included, around two-thirds indicated heterosexual contact, and around one-third indicated IDU as 

the mode of transmission. The majority of people (86.4%) infected through IDU were co-infected 

with HCV, compared to 15.8% MSM and 21.1% in the heterosexual transmission category.  

 

Regional variation among transmission categories 

Overall estimates of ART-coverage and virological suppression by transmission category are 

presented in figure 1 in a cascade-like plot, using the same denominator (people in care) across both 

steps. In EuroSIDA as a whole, MSM had the highest levels of ART-coverage (crude estimate 

80.8% [95% confidence interval (CI) 79.7-81.9%]) and virological suppression (93.3% [92.4-

94.0]), while people infected through IDU had the lowest (74.5% [73.0-76.0] receiving ART, 81.3% 

[79.7-82.8] virologically suppressed on ART) (figure 1). However, these crude estimates varied by 

region (figure 2).  

 

Figure 2 shows the percentage receiving ART among those in care and the percentage virologically 

suppressed among those on ART. This means that each step uses the previous step as denominator. 

As shown in figure 2a, estimates of ART-coverage among MSM varied across regions, while for 

virological suppression among those on ART, levels were generally high, and differences between 

regions smaller. The highest ART-coverage among MSM was observed in East Central Europe, 

where 87.2% (n=641) of those in care received ART, and of those, 91.6% (n=587) had a suppressed 

viral load. Among MSM, the lowest ART-coverage (73.6%), but the highest levels of virological 
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suppression on ART (95.9%) were found in Western Europe, while the lowest level of virological 

suppression among MSM was observed in Eastern Europe (87.3%).   

 

Differences across regions were more pronounced for people infected through IDU or heterosexual 

contact, and variation in the percentages reaching virological suppression was particularly large 

(figures 2b and 2c). Crude estimates of ART-coverage among IDU were at a lowest 67.0% in 

Western Europe ranging to a highest 85.7% in Northern Europe. Furthermore, in Eastern Europe, 

only 67.4% IDU receiving ART had a suppressed viral load, while as many as 96.4% of IDU living 

in Northern Europe reached virological suppression on ART. Heterosexuals in Northern Europe 

was the only category across all regions where more than 90% in care received ART (90.5%). By 

comparison, only 74.7% of the heterosexual transmission category in Eastern Europe received 

ART, while virological suppression in this group varied by region from 76.6% to 96.2%.  

 

Within-region variation between transmission categories: 

Our results showed that overall ART-coverage and virological suppression varied at the regional 

level. However, we also found regional differences across transmission categories, and formal tests 

for interaction between transmission category and region indicated that the size of these differences 

varied significantly by region (global p for interaction p=0.0148 for ART-coverage, p=0.0006 for 

virological suppression). Within-regional variation in the odds of receiving versus not receiving 

ART and in the odds of being virologically suppressed versus unsuppressed on ART are shown in 

figures 3 and 4, respectively. 

 

For example, in Western Europe the adjusted odds of receiving ART were similar for a person 

infected through IDU and through sex between men (adjusted OR (aOR) 0.97 [95%CI 0.77-1.23]. 
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Conversely, a person infected through heterosexual contact in Western Europe had 41% higher odds 

of receiving ART compared to MSM (aOR 1.41 [1.14-1.75]) (figure 3a). We found no evidence of 

differences across transmission categories in Western Europe in the odds of being virologically 

suppressed (figure 4a). In Northern Europe, where ART-coverage was higher, people infected 

through heterosexual contact were also more likely to receive ART compared to MSM (aOR 1.68 

[1.25-2.26]) (figure 3c). After adjustment, there was some evidence to suggest that people in this 

region infected through IDU were more likely than MSM to receive ART (aOR 1.40 [0.99-1.96]), 

whereas the odds of having a suppressed viral load on ART were similar across transmission 

categories in Northern Europe (figure 4c).  

 

In Southern and East Central Europe, adjusted estimates showed no evidence of differences in 

ART-coverage across transmission categories (figures 3b and 3d). By contrast, after adjustment, 

there was evidence to suggest that those infected through heterosexual contact were significantly 

less likely to achieve virological suppression in both Southern and East Central Europe (figures 4b 

and 4d). In addition, IDU in East Central Europe were around half as likely as MSM to be 

virologically suppressed on ART (aOR 0.55 [0.37-0.80]) 

 

Eastern Europe exhibited the lowest overall levels of treatment coverage and virological 

suppression, and also had the largest heterogeneity across transmission categories. Thus, after 

adjustment, there was some indication that the odds of receiving ART were approximately 40% 

lower than that of MSM for IDU (aOR 0.60 [0.31-1.14]) and for heterosexuals (aOR 0.58 [0.30-

1.10]) although this was not statistically significant (figure 3e). Furthermore, among those receiving 

ART in Eastern Europe, IDU and heterosexuals seemed to be around half as likely as MSM to be 

virologically suppressed (aOR 0.52 [0.25-1.06], aOR 0.57 [0.28-1.18] for IDU and heterosexuals, 
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respectively) (figure 4e). Again, confidence intervals for these results were wide, which may  partly 

be due to low numbers in this region. 

 

Sensitivity analyses: 

We assessed the effect of categorizing missing HIV-RNA as unsuppressed, and found that estimates 

did not change much when limiting analyses to those with available HIV-RNA measurements in the 

study period (figures 4a-4e). Thus, differences in the availability of HIV-RNA measurements did 

not account for the observed differences between transmission groups.  

 

To account for possible collinearity between HCV-coinfection and the IDU transmission category, 

we also performed a post-hoc sensitivity analysis excluding HCV co-infection from adjusted 

models. When HCV-coinfection was not adjusted for, we no longer saw any differences between 

unadjusted and adjusted estimates among IDU; i.e. most of the difference between unadjusted and 

adjusted estimates was due to the inclusion of the HCV-variable. For MSM and heterosexuals, 

adjusted estimates remained the same as in the primary analysis.  

 

Discussion: 

We assessed variation in ART-coverage and virological suppression across key populations - as 

defined by self-reported HIV transmission categories - in a large, multinational cohort study. We 

found that the percentage receiving ART among those in care, the percentage virologically 

suppressed on ART, and the pattern of differences across transmission categories varied by 

geographical region. Within EuroSIDA as a whole, the highest heterogeneity for any transmission 

category was observed among those infected through IDU, whereas regional variation among MSM 

was less pronounced. However, we also found that members of different key populations may 
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receive different care within the same region. In Western and Northern Europe, people infected 

through heterosexual contact were more likely than other transmission categories to receive ART, 

while MSM had the highest ART-coverage in Eastern Europe. Furthermore,  we found no 

differences in the high levels of virological suppression across transmission categories in Western 

and Northern Europe, whereas the picture was more diverse in other regions.  

Our findings highlight some important points: firstly, our data confirm the heterogeneity of the HIV 

epidemic, and underline the need to target and differentiate health services to fit the local epidemic 

[1,7,13]. Secondly, supporting the findings of others, it is possible to achieve equity in ART-

coverage and virological suppression across transmission categories [14]. Thirdly – and further to 

our previous studies on regional differences [4] - this study shows that ART-coverage and 

virological suppression varied across transmission categories within each region. This indicates that 

variation in the continuum of HIV care may go beyond regional differences in economy and a 

limited supply of ART [15]. Our findings also highlight that some regions must focus on scaling up 

ART-programmes, while others may benefit from a particular focus on adherence counseling and 

support [1].  

 

Achieving high levels of virological suppression among all living with HIV remains crucial; both 

for individual health benefits, and for reducing the risk of onward transmission. Our study illustrates 

that there are still opportunities to improve the virological response to ART. For example, ART-

coverage was high and comparable across all transmission categories in East Central Europe, but 

levels of virological suppression were lower among people in the IDU and heterosexual categories 

than among MSM in this region. A similar pattern was observed among heterosexuals in Southern 

Europe.Importantly, sensitivity analyses showed that neither the observed disparities across 

transmission groups, nor regional differences in levels of virological suppression were explained by 
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differences in the availability of HIV-RNA measurements. Our findings thus highlight the 

importance of increasing focus on differentiated treatment counseling and adherence support, 

targeting those who need it the most.  

 

People infected through IDU were the least likely to receive ART and achieve virological control in 

our study. However, our estimates were higher than in some other studies [6,16,17], and it is 

important to keep in mind that there may be differences in testing and linkage to care across clinics 

and countries in EuroSIDA. A recent study found that IDU tended to be underrepresented in 

European cohorts when compared against a gold standard of ECDC surveillance data [18], and 

several studies have shown that both testing- and linkage rates are particularly low among people 

who inject drugs. Further, people enrolled into EuroSIDA must have had a visit to a collaborating 

clinic and must agree to participate in the cohort. EuroSIDA participants infected through IDU may 

therefore represent a selected population of the whole IDU-population in each country, 

characterized by a higher ability to remain in HIV care, and ultimately by better long-term clinical 

outcomes. Consequently, our data likely overestimate outcomes for people infected through IDU.   

  

Our sensitivity analysis showed that adjusting for HCV-coinfection attenuated differences in ART-

coverage and virological suppression between IDU and MSM. Because international treatment 

guidelines  recommended early ART-initiation for HIV/HCV co-infected individuals throughout the 

study period, we find it unlikely that the lower odds of receiving ART among IDU were based on 

HCV-status [19,20]. Furthermore, a previous EuroSIDA study found no evidence that HCV-

coinfection negatively affects the ability to suppress HIV-RNA [21]. We believe that IDU is more 

likely a shared risk factor for HCV-infection and poorer access to care, yielding poorer outcomes 

for people infected with HIV through IDU. However, due to collinearity of HCV-coinfection and 
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IDU, we are unable to formally determine whether differences between IDU and MSM were driven 

primarily by transmission category or by differences in HCV-infection.   

Even if our results cover large between-country and within-country differences, our regional 

estimates are helpful to highlight gaps in the quality of HIV care [1,4,22]. In this context, the 

climbing HIV epidemic in Eastern Europe should be mentioned. In line with our findings, 

surveillance data documented a substantial treatment gap in Eastern Europe [1,2], and levels of 

virological suppression that are comparable to our previous findings [4]. However, our study shows 

that a population average may mask substantial variation across key populations. People infected 

through IDU and heterosexual contact accounted for comparatively higher proportions of 

participants in Eastern Europe, at the same time that these people had the lowest levels of ART-

coverage and virological suppression. Understanding how this incongruence may fuel the epidemic 

will be important. It is well-known that people with an active ilicit drug use have particularly poor 

access to integrated care and harm reduction services in some countries in Eastern Europe [23,24], 

which may contribute to the lower treatment- and suppression rates in this group. As for the 

heterosexual transmission category, people in some countries are predominantly migrants infected 

in high-endemic countries [25], while this group may include sex partners to people with IDU in 

other countries. Such regional diversity of the heterosexual category may partly explain why levels 

of ART-coverage and virological suppression for heterosexuals in Eastern Europe differed from 

other regions. Finally, we noticed that remarkably few MSM were included in Eastern Europe, 

which may be a reflection of the current epidemic in the region, but could also reflect 

misclassification due to fear of stigmatization or criminalization [17,26]. While the risk of such 

misclassification is inherent to self-reported data, we are not aware of other ways to collect 

information on transmission category. 
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Some strengths of our study should be mentioned. While other studies have explored barriers to 

care for single key populations, this is one of few studies comparing differences between 

transmission categories in core HIV care parameters [6,7,11,27,28]. Furthermore, our study is 

among few European studies that hold some data on key populations, and is among the first to 

compare across regions of Europe [11,29–32]. Thirdly, our standardized data collection overcomes 

many of the problems, such as a lack of common definitions, often faced when trying to compare 

quality of care across countries [11,33]. EuroSIDA data is collected in a standardized manner at the 

individual level. This is in contrast to many existing studies (including surveillance data) that are 

the result of cross-sectional surveys often filled in by public health experts, or where data is merged 

from different data sources [2,11].   

 

However, our study also has some limitations. Our cohort represents those diagnosed and linked to 

care, and it will be important to estimate the size of each key population, in addition to obtaining 

data on populations such as sex workers, prisoners, transgender people, and migrants, in order to 

tailor testing- and treatment strategies. These data are not routinely collected in EuroSIDA. 

Secondly, people’s behaviours are fluid and the HIV-transmission category does not necessarily 

reflect current behavior. For example, we were not able to separate people who ever injected drugs 

from people with an ongoing use; people who may have very different lifestyles, and consequently 

very different needs. Thirdly, we did not adjust for differences in the type of ART-regimen, which 

may also affect the odds of having a suppressed viral load, e.g. due to well-known interactions 

between some ilicit drugs and antiretrovirals [20,34].  

 

In our study we did not take varying local treatment threshold guidelines into account. While our 

data are new, progress is fast, and ART-coverage may have increased since our estimates, as 

Copyright © 2018 Wolters Kluwer Health, Inc. Unauthorized reproduction of this article is prohibited.



countries increasingly adopt and implement new treatment strategies [1,35]. On the other hand, 

while differences in guidelines are likely reflected in our study, they are unlikely to explain the 

variation we saw between transmission groups. These differences may be explained by factors such 

as laws and policies criminalizing same-sex behavior or ongoing substance abuse, deferral of ART 

due to concerns about non-adherence, and various other structural and patient-related factors that 

we were not able to account for [7,16,24,36–38].  

 

From previous studies we know that clustering of countries into regions may cover potentially large 

differences between countries in ART-coverage and virological suppression [4]. However, even in a 

cohort as large as EuroSIDA, it was not possible to present country-level data disaggregated by 

transmission category, which emphasizes the urgent need to increase the availability of data on key 

populations. It may be debated whether the grouping into five regions used in EuroSIDA is the most 

appropriate. On the other hand, similarities in both the epidemic, outcomes and health systems 

structure within regions account for the clustering [39,40,12]. Due to an extensive data quality 

assurance programme, data quality in EuroSIDA is high. Nonetheless, missing data, under-reporting 

or reporting delays may affect the data quality in any cohort, and could also affect our results. 

Finally, clinic characteristics and the number of people included in EuroSIDA vary by country, and 

EuroSIDA data may not be representative of HIV care within the individual countries. Work is 

ongoing to understand the representativeness of EuroSIDA data, and to explore how cohort data 

may supplement other data sources to facilitate longitudinal monitoring of HIV-programmes.  
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Conclusions: 

We found that levels of ART-coverage and virological suppression varied depending on HIV 

transmission category, both across and within regions. Overall, people infected through IDU were 

the least likely to receive ART and to achieve virological suppression on ART, but the pattern 

varied significantly by region of residence. Our results demonstrate that national estimates of ART-

coverage and virological suppression may represent an average that covers large differences across 

key populations, highlight that a differentiated HIV-response remains crucial to reaching control of 

the HIV epidemic, and underline that high quality disaggregated data is needed to inform and 

strengthen interventions. 
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             Transmission category 

 

 Overall† MSM IDU Heterosexual 

Total number of people 

included, n (% of overall) 

 

 

12,872 (100) 

 

4,796 (37.3) 

 

3,265 (25.4) 

 

3,887 (30.2) 

Number of people by 

region of residence, n (% 

of total in region) 

West 

South 

North 

East Central 

East 

 

 

 

 

2,975 (100) 

3,354 (100) 

2,862 (100) 

1,913 (100) 

1,768 (100) 

 

 

 

1,270 (42.7) 

1,109 (33.1) 

1,599 (55.9) 

735 (38.4) 

83 (4.7) 

 

 

 

537 (18.1) 

948 (28.3) 

363 (12.7) 

551 (28.8) 

866 (49.0) 

 

 

 

850 (28.6) 

1,064 (31.7) 

727 (25.4) 

472 (24.7) 

774 (43.8) 

Current age in years,     
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median (IQR) 

 

48.8 (40.7, 55.1) 50.7 (43.8, 58.1) 46.5 (38.4, 52.1) 47.6 (39.7, 54.8) 

Median date of starting 

first ART, median  (IQR) 

 

 

06/2003 (03/1998-

12/2008) 

 

08/2001 (07/1997-

05/2008) 

 

09/2005 (02/1999-

04/2010) 

 

03/2004 (02/1998-

03/2008) 

Male, n (% of males) 

Female, n (% of females) 

9,365 (100) 

3,507 (100) 

4,774 (51.0) 

- 

2,294 (24.5) 

971 (27.7) 

1,632 (17.4) 

2,255 (64.3) 

 

CD4 at entry into 

EuroSIDA, median (IQR) 

 

 

400 (250, 590) 

 

 

408 (255, 592) 

 

 

409 (254, 619) 

 

 

390 (244, 563) 

 

People on ART with no 

available HIV-RNA, by 

region of residence, n (% 

of transmission category 

on ART) 

 

 

 

 

 

51 (2) 

 

 

 

 

 

25 (3) 

 

 

 

 

 

5 (1) 

 

 

 

 

 

14 (2) 
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West 

South 

North 

East Central 

East 

 

301 (12) 

97 (4) 

157 (9) 

137 (10) 

70 (8) 

54 (4) 

35 (5) 

3 (4) 

96 (15) 

11 (4) 

79 (17) 

90 (14) 

118 (14) 

24 (4) 

30 (7) 

41 (7) 

Known HBV positive, n 

(%) 

606 (4.7) 258 (5.4) 158 (4.8) 145 (3.7) 

Known HBV negative, n 

(%) 

11,124 (86.4) 4,156 (86.7) 2,675 (81.9) 3,493 (89.9) 

Known HCV positive, n 

(%) 

4,737 (36.8) 758 (15.8) 2,821 (86.4) 820 (21.1) 

Known HCV negative, n 

(%) 

7,072 (54.9) 3,668 (76.5) 112 (3.4) 2,796 (71.9) 

Table 1: Characteristics of people included by transmission category. MSM = men who have sex with men. IDU = injecting drug 

use. Heterosexual = heterosexual contact. †Data for 924 people with other/unknown transmission category are included in overall 

numbers, but are not shown separately due to small numbers. 
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