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Increasing prevalence of HIV infection among first
time clients in Italian drug treatment services – is
it sexual transmission?
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Abstract

Background: Over the last two decades, the proportion of people who inject drugs among newly reported HIV
cases in Italy has been continuously declining. This trend is reflected in the prevalence of HIV infection among
problem drug users followed in drug treatment services. We report nationwide trends in the prevalence of HIV and
HCV among tested clients in charge to drug addiction services from 2005 to 2011.

Methods: Data on the prevalence of HIV and HCV among drug users from public drug treatment services across
Italy were collected and analyzed for the period from 2005 to 2011. Prevalence of HIV and HCV were compared
between clients returning to treatment and those entering treatment for the first time, and by gender. Due to the
high percentage of missing data, the “inverse probability weight” method was used. Trends in testing uptake were
also analysed.

Results: A significant decrease of HIV and HCV prevalence is observed among all PDUs entering treatment (from
14.7% to 11.1% and from 61.6% to 50%, respectively, in 2005–2011). By contrast, among those entering the services
for the first time, after an initial decline the prevalence of HIV infection steadily increased in both sexes, from 2.2%
in 2009 to 5.3% in 2011. Self-reported injecting rates in this group decreased over time, and in 2011 the proportion
reporting drug injecting was lower among new clients than in people returning to services (14.5 vs. 34.4%). We also
observed a progressive and significant reduction in HIV and HCV testing in drug treatment services.

Conclusions: Changes in injection practice and type of drugs used, coupled with a concurrent reduction in HCV
prevalence, do not support drug injection as the main explanation for an increased HIV transmission in people
entering drug treatment services for the first time. While reductions in testing rates raise concerns over data quality,
the possibility of increased sexual transmission needs to be considered.
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Background
In some European countries, particularly in East Europe,
HIV infection in people who inject drugs (PWID) is re-
emerging as a serious public health problem. Since 2001
and through 2011, data on newly diagnosed HIV infec-
tions and HIV prevalence suggested falling infection
rates in PWID in the European Union [1-3]. Also in Italy
the proportion of PWID among those newly diagnosed
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with AIDS has been continuously decreasing, from
62.4% before 2001 to 17.6% in 2011/12 [4]. This may, at
least partly, follow from the increased availability of pre-
vention, treatment and harm-reduction measures, in-
cluding opiate substitution treatment and needle and
syringe programmes [3,5]. Other factors, such as the
decline in injecting drug use that has been reported in
some countries (e.g., United Kingdom, Norway), may
also have played an important role [6,7]. Recent data,
however, suggest that there is a continuing potential for
outbreaks of HIV infection among PWID in some
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European countries, such as Greece and Romania
[3,8-12].
Drug injecting has been associated with HIV transmis-

sion since the beginning of the epidemic in the early 80’
[13]; however the role of non-injection drug use in the
spread of HIV is still unclear [14-16]. Drug use by any
route (not just injection) can be associated with unsafe
sexual practices, potentially putting people at risk for ac-
quiring or transmitting HIV and other sexually transmit-
ted infections. In particular, stimulants, such as cocaine,
crack cocaine and methamphetamine, have been linked
to high-risk sexual behaviour [17-19]. Importantly, indi-
viduals who engage in high-risk sexual practices (e.g. sex
workers, men who have sex with men) may have a higher
prevalence of drug use than the general population so that
drug use may be associated with high HIV prevalence
even without being causally linked to high-risk sexual
behaviour [19-21].
In Italy, as in many other countries, HIV prevention

programmes for problem drug users (PDUs) have mainly
focused on HIV transmission through unsafe injecting
practices with less attention to sexual risk behaviours. It
has been noted that in many countries, including Italy,
Netherlands and USA, the prevalence of HIV infection
among non-injecting PDUs has increased (with a simul-
taneous decrease among PWID) and this increase has
been correlated with sexual transmission [22-25].
We analyze data obtained from the national network

of drug treatment centres in Italy to investigate the po-
tential role of HIV transmission through sexual contact
among non-injecting drug users and to identify HIV
trends in specific drug-using subgroups. Where available,
results of the HIV, HBV and HCV screening tests were
also analyzed.

Methods
There are 550 drug treatment services located through-
out Italy, offering free drug treatment, medical care and
psychological assistance on an outpatient basis. Attend-
ance is voluntary and, as defined by law, screening for
HIV, HBV and HCV should be offered to all new clients
entering the drug treatment services and to returning
clients. Data are continuously collected in each service
using standardised data forms, regarding: the number of
new clients and returning clients, gender, substance(s) of
abuse and, where available, results of the HIV, HBV and
HCV screening tests. Data are sent to the Ministry of
Health and to the Antidrug Policy Department in aggre-
gate format on an annual basis.
For the purpose of this study, we used aggregated data

on HIV, HCV and HBV prevalence among people regis-
tered in drug treatment services. Screening for HIV,
HBV and HCV is performed with enzyme-linked im-
munosorbent assays on venous blood specimens. In case
of HIV and/or HCV seropositivity, subjects are referred
to an Infectious diseases or Internal Medicine specialist.
Where available, results of HBV serology are interpreted
in order to detect subjects candidates to vaccination
(anti-HBs and anti-HBc negatives) and those with previ-
ous HBV vaccine or infection. Prevalence of HIV and
HCV were compared between clients returning to treat-
ment and those entering treatment for the first time,
and by gender. Trends in testing uptake were analyzed.
Data were analyzed from 2005 to 2011 using annual re-

ports from the Antidrug Policy Department. Utilization of
data collected in the study for scientific purposes was
approved by the Bioethics Committee of the Department
for antidrug policies.To compare proportions, we used the
chi-2 test for trend with double-side p-values. Due to the
high percentage of missing data on the raw prevalence of
HIV and HCV infection, and in order to reduce the im-
pact of the missing data on the final estimates, the “inverse
probability weight” method was used [26].
Results
From 2005 to 2011 the Italian treatment monitoring sys-
tem documented between 162,005 and 174,156 clients
entering drug treatment services yearly (Table 1). Due to
inconsistencies in reporting serologic markers of HBV,
data on HBV infection are not reported. We observed a
progressive decrease in HIV and HCV screening cover-
age in drug addiction services, and these differences
were statistically significant (p < 0.0001 by χ2 for trend)
(Figure 1). The percentage of clients tested for HIV has
decreased from 40.6% in 2005 to 30.5% in 2011, and that
of clients tested for HCV from 46.5% in 2005 to 40.6%
in 2011 (Table 1, Figure 1). Of note, in 2011 only 21.9%
of female and 21.1% of male new clients were screened
for HIV, with 8.7% (86 women) and 5.5% (340 men) re-
spectively found to be HIV positive.By comparison, in
2005 35.5% of female and 32.4% of male new clients
were screened for HIV, with 3.7% of female and 3.3% of
male found positive. Due to the high percentage of miss-
ing data, the inverse probability weight method was used
to analyze data. Overall, prevalence of HIV infection in
patients registered in drug addiction services decreased
significantly, from 14.7% in 2005 to 11.1% in 2011. How-
ever, among those entering the services for the first time
(new clients), after an initial decline the prevalence of
HIV infection steadily increased in both sexes, from
2.2% in 2009 to 5.3% in 2011 (Table 1, Figure 2).
Data on HCV prevalence are shown in Figure 1 and

Table 1. HCV prevalence in patients attending drug
treatment services is high, but a steady and significant
decline has been observed during the last years both in
the overall population and in new clients. HCV infec-
tions decreased significantly from 61.6% to 50.0% in the



Table 1 Prevalence of HIV and HCV infection among clients registered in Drug addiction services in Italy

2005 2006 2007 2008 2009 2010 2011§

HIV prevalence:

Overall* (tested) 14.7 (65,848) 13.5 (67,300) 13.1 (68,032) 12.9 (64,021) 12.0 (60,057) 13.8 (58,408) 11.1 (45,663)

- new clients* (tested) 3.8 (11,562) 4.4 (11,520) 3.7 (12,165) 2.9 (11,214) 2.2 (9,821) 4.7 (9,860) 5.3 (7,154)

HCV prevalence:

Overall** (tested) 61.6 (75,354) 62.4 (78,212) 61.1 (80,366) 59.7 (74,631) 59.4 (71,777) 61.9 (74,374) 50.0 (56,227)

- new clients** (tested) 31.8 (11,739) 31.3 (11,371) 30.7 (12,475) 26.4 (11,718) 25.3 (10,591) 27.9 (10,190) 21.6 (8,462)

Sample size (No. subjects in drug
treatment services)

162,005 171,353 172,303 167,674 168,364 174,156 172,211

*p < 0.0001 by χ2 for trends, showing a decrease of prevalence of HIV infection in the overall population, and an increase of prevalence of HIV infection among
subjects entering Drug addiction services for the first time.
**p < 0.0001 by χ2 for trends, showing a decrease of prevalence of HCV infection in all categories of subjects.
§For the year 2011 data are incomplete, since some centres provided only anagraphic data; 172,211 clients entered drug treatment in 2011, but data on HIV and
HCV screening test were available from 138,475 subjects only. Due to the high percentage of missing data we used the “inverse probability weight” method.
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overall population tested (p < 0.0001 by χ2 for trends),
and from 31.8% to 21.6% in new clients (p <0.0001).
Among registered clients in 2011, 79.8% reported opi-

oids as the primary drug of abuse, followed by cocaine
in 12.6% and other substances (mostly cannabis) in 7.6%.
A different distribution was identified among new cli-
ents: 38.7% reported opioids as the primary drug, 30.8%
used cocaine, and 25.4% cannabis. Moreover, drug injec-
tion was reported by 14.5% of new clients (42.4% of those
reporting opioids as primary drug, and 3.9% of those
reporting cocaine) compared to 34.4% (58.1% of opioids
users, 7.3% of cocaine users) of overall clients. By com-
parison the 2005 data show a higher proportion of opioids
use (45.7%) and a lower cocaine use (26.5%) in new cli-
ents, and an overall higher proportion of injective use
(22.8% among new clients, and 67.3% among the overall
population).
Figure 1 Temporal trends in HCV and HIV screening in Drug addiction ser
drug addiction services (p < 0.0001 by χ 2 for trends) was observed.
Discussion
We report a marked increase in the prevalence of HIV
coupled with a decrease of HCV prevalence among
people entering drug treatment services for the first time
in Italy.
Changes in injection practice and type of drugs used,

coupled with a concurrent reduction in HCV prevalence,
do not support increases in drug injection risks as an ex-
planation for the increase in HIV transmission in this
group. A slightly higher HIV prevalence was observed
among women compared to men, possibly due to the
low number of women in the sample. However, the pro-
portion of HIV-positive women to HIV-positive men
(1:2.5) is similar to that reported in the surveillance sys-
tem for new HIV diagnoses (1:3) in 2011 [27]. Although
our monitoring system has national coverage and as
such provides key data on infectious diseases in PDU we
vices in Italy. A significant decrease in HIV and HCV testing in clients of



Figure 2 HIV and HCV prevalence among new clients in Drug addiction services in Italy.
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identify important weaknesses that need to be overcome
to improve their relevance for public health.
Among injecting drug users, HIV is transmitted sexu-

ally and parenterally, but HCV is transmitted primarily
parenterally [28]. Recent evidence suggests that HIV
transmission in European countries (Greece, Romania)
reporting new outbreaks of HIV infection among inject-
ing drug users was preceded by increases in the preva-
lence of the HCV [2]. Rising HCV prevalence may act as
an early indicator of increases in injecting risks among
injecting drug user populations, possibly before HIV has
started to spread [28-30]. Given that the increase in HIV
prevalence among the new clients in our data is not as-
sociated with an increase in HCV prevalence, our data
thus seem not to support increases in injection risks as
an explanatory factor for the observed increase in HIV.
Data from the Italian National Institute of Health col-

lected in 2005 in a randomly selected sample of 1330 in-
dividuals with problematic drug use (defined according
to EMCDDA [31] as ‘injecting drug use or long-duration/
regular use of opioids, cocaine and/or amphetamines),
attending public drug treatment services, showed that the
prevalence of HIV was 14.4% among drug injectors and
1.6% among non-injectors; HCV prevalence was 83.2%
among injecting drug users and 22.0% among non-
injectors [22]. However, the percentage of individuals
tested for HIV in those centres has also decreased signifi-
cantly, from 40.6% in 2005 to 30.5% in 2011 (p < 0.0001 by
χ 2 for trends).
The progressive reduction of HIV and HCV testing is

also one of our main findings, based on a monitoring
system with nationwide coverage of drug addiction
population in charge to drug addiction services. Results
of a survey conducted in Italy in drug treatment services
underline the importance of facilitating access to testing
and removing obstacles that can lead to the drug user's
refusal to undergo testing [32]. The failure to undergo
testing among injectors was associated with a shorter
history of drug use (<5 years) and with drug centres in
central or southern Italy; these associations were also
found among non-injectors, with the addition of low
level of education. Other reasons for this decline in testing
over time include a progressive reduction of resources for
public drug treatment services, and a decreased proportion
of drug users undergoing pharmacological-psychological
treatment (which involves a more complete monitoring
program) [33]. Moreover, main reasons for not undergoing
HIV testing were an individual’s refusal and lacking of a
blood drawing facility within the service. These results
underline the importance of facilitating access to testing, of
providing the drug dependency centres with the necessary
resources for taking blood samples at the centres them-
selves, of making access to testing uniform throughout the
country, and of removing obstacles that can lead to the
drug user's refusal to undergo testing.
In Italy, the government response to preventing infec-

tions among PDUs is mainly based on opioid substitu-
tion treatment (OST), detoxification and psychosocial
interventions, while needle and syringe programs (NSP)
are mainly implemented through NGOs in the setting of
outreach programmes with the training for PWIDs and
coverage is very low. Opioid agonist treatments are asso-
ciated with reductions in the frequency of opioid use,
fewer injections and injection-related risk behaviours
and lower rates of HIV/HCV prevalence and incidence
[34-36]. On the other hand, progressively less attention
has been given to periodic testing for HIV, HBV and
HCV [37].
The low percentage of PWID tested for HIV observed

in drug treatment services leads to a high proportion of
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subjects with late HIV diagnosis and presentation (late
presenters), correlated with a high probability of trans-
mitting HIV and worse clinical outcome [4,38,39]. In
Italy in 2012, PWID showed the highest proportion
(61.0%) of late presenters for HIV infection as compared
to heterosexuals or men who have sex with men [4].
This finding confirms that HIV testing is not routinely
performed on a year basis among PWID but rather at a
late stage when HIV-indicator diseases are diagnosed,
leading to a higher risk of death among PWID with
AIDS [40].
Likewise, screening for HCV in drug services remains

of utmost importance, since HCV prevalence among
injecting drug users remains high, and the availability of
improved HCV treatment is expected to reduce the dis-
ease burden. HIV/HCV co-infected drug users remain at
increased risk of dying from liver-related death in the
HAART era compared with HCV-mono-infected drug
users [41]. Moreover, recent reports show that among
Italian PWID liver disease is the most frequent non-
AIDS related cause of death [41].
Another point that deserves attention is the changing

epidemiology of problem drug use. In Europe, treatment
demand for stimulants (cocaine and amphetamine-type
stimulants) and cannabis have increased over time, in
parallel with a decline in treatment demands for opiates
[42]. Moreover, it has been suggested that the increasing
use of non-injecting drugs, such as recreational drugs,
may lead to an increased spread of infections through
sexual contact [23,36]. Such developments may partly
explain our findings for Italy.
Important limitations exist regarding the quality and

completeness of our data. First, the progressive reduc-
tion in HIV and HCV testing in drug treatment services
is of concern, as it can result in unpredictable biased
prevalence rates for viral infections, making prevalence
trends more difficult to interpret. Second, until present
only aggregate data on HIV prevalence are available,
which provide summary information but do not allow
more detailed epidemiological analysis, such as stratifying
seroprevalence rates by type of client, type of substance
used, or by route of drug administration.
Conclusions
Changes in injection practice and type of drugs used,
coupled with a concurrent reduction in HCV prevalence,
do not support drug injection as the main explanation
for an increased HIV transmission in people entering
drug treatment services for the first time. While reduc-
tions in testing rates raise concerns over data quality,
the possibility of increased sexual transmission needs to
be considered. Evaluation of this hypothesis and planning
of possible effective interventions for reducing HIV
transmission via sexual behaviours among PDUs (irre-
spective of injective or non-injective use) is required.

Abbreviations
PWID: People who inject drugs; PDUs: Problem drug users; HIV: Human
Immunodeficiency Virus; HCV: Hepatitis C Virus; HBV: Hepatitis B Virus;
EMCCDA: European Monitoring Centre for Drugs and Drug Addiction.

Competing interests
Authors declare that there are not any financial competing interests in
relation to this manuscript.

Authors’ contributions
MC, LW, BS contributed to interpretation of data and drafted the submitted
article. GS, BG, AA, CI contributed to design, acquisition and analysis of data;
MZ contributed to data analysis and changes in the revised manuscript. All
the Authors provided final approval of the version of the submitted article.

Acknowledgments
The study was supported in part by a grant from the Italian Antidrug Policy
Department.

Author details
1Center of Community Medicine and HIV Outpatient Clinic, Via Germania, 20,
Verona, Italy. 2European Monitoring Centre for Drugs and Drug Addiction
(EMCCDA), Cais do Sodré, 1249-289 Lisboa, Portugal. 3Dipartimento Politiche
Antidroga, Presidenza del Consiglio dei Ministri, Via dei Laterani, 34, 00184
Roma, Italy. 4Istituto Superiore di Sanità (ISS), Viale Regina Elena, 299, 00161
Roma, Italy.

Received: 9 June 2014 Accepted: 23 April 2015

References
1. Likatavicius G, van de Laar MJ. HIV infection and AIDS in the European

Union and European Economic Area, 2010. Euro Surveill. 2011;16(48).
2. Wiessing L, Likatavicius G, Hedrich D, Guarita B, van de Laar MJ, Vicente J.

Trends in HIV and hepatitis C virus infections among injecting drug users in
Europe, 2005 to 2010. Euro Surveill. 2011;16(48).

3. European Centre for Disease Prevention and Control (ECDC)/World Health
Organization (WHO) Regional Office for Europe. HIV/AIDS Surveillance in
Europe 2010. Stockholm: ECDC; 2011. Available from: http://ecdc.europa.eu/
en/publications/Publications/111129_SUR_Annual_HIVReport.pdf. Last visited
30/8/2013

4. Istituto Superiore di Sanità. Aggiornamento delle nuove diagnosi di
infezione da HIV e dei casi di AIDS in Italia al 31 DICEMBRE 2012. Notiziario
ISS. 2013;26(n.9 suppl 1). (available at http://www.iss.it/binary/ccoa/cont/
Dicembre_2013.pdf last visited 30/12/2013).

5. MacArthur GJ, Minozzi S, Martin N, Vickerman P, Deren S, Bruneau J, et al.
Opiate substitution treatment and HIV transmission in people who inject
drugs: systematic review and meta-analysis. BMJ. 2012;345:e5945.

6. European Monitoring Centre for Drugs and Drug Addiction (EMCDDA).
Trends in injecting drug use in Europe. Selected issue 2011. Available from:
http://www.emcdda.europa.eu/publications/selected-issues/injecting.

7. Wiessing L, Klempová D, Hedrich D, Montanari L, Gyarmathy VA. Injecting
drug use in Europe: stable or declining. Euro Surveill. 2010;15(26).

8. European Centre for Disease Prevention and Control (ECDC), European
Monitoring Centre for Drugs and Drug Addiction (EMCDDA). Prevention
and control of infectious diseases among people who inject drugs.
Stockholm: ECDC/EMCDDA; Oct 2011. Available from: http://www.ecdc.
europa.eu/en/publications/Publications/111012_Guidance_ECDC-EMCDDA.pdf.
Last visited 30/8/2013.

9. Wiessing L, van de Laar MJ, Donoghoe MC, Guarita B, Klempová D, Griffiths
P. HIV among injecting drug users in Europe: increasing trends in the East.
Euro Surveill. 2008;13(50).

10. Pharris A, Wiessing L, Sfetcu O, Hedrich D, Botescu A, Fotiou A, et al. Human
immunodeficiency virus in injecting drug users in Europe following a
reported increase of cases in Greece and Romania, 2011. Euro Surveill.
2011;16(48).

11. Hedrich D, Kalamara E, Sfetcu O, Pharris A, Noor A, Wiessing L, et al. Human
immunodeficiency virus among people who inject drugs: Is risk increasing

http://ecdc.europa.eu/en/publications/Publications/111129_SUR_Annual_HIVReport.pdf
http://ecdc.europa.eu/en/publications/Publications/111129_SUR_Annual_HIVReport.pdf
http://www.iss.it/binary/ccoa/cont/Dicembre_2013.pdf
http://www.iss.it/binary/ccoa/cont/Dicembre_2013.pdf
http://www.emcdda.europa.eu/publications/selected-issues/injecting
http://www.ecdc.europa.eu/en/publications/Publications/111012_Guidance_ECDC-EMCDDA.pdf
http://www.ecdc.europa.eu/en/publications/Publications/111012_Guidance_ECDC-EMCDDA.pdf


Cruciani et al. BMC Infectious Diseases  (2015) 15:201 Page 6 of 6
in Europe? Euro Surveill. 2013;18(48). Available online: http://www.
eurosurveillance.org/ViewArticle.aspx?ArticleId=20648.

12. European Monitoring Centre for Drugs and Drug Addiction. European Drug
Report. Trends and development 2013. Available at: http://www.emcdda.
europa.eu/attachements.cfm/att_213154_EN_TDAT13001ENN1.pdf.

13. Des Jarlais DC, Friedman SR. HIV infection among intravenous drug users:
epidemiology and risk reduction. AIDS. 1987;1:67–76.

14. Nicolosi A, Leite ML, Musicco M, Molinari S, Lazzarin A. Parenteral and sexual
transmission of human immunodeficiency virus in intravenous drug users: a
study of seroconversion. The Northern Italian Seronegative Drug Addicts
(NISDA) Study. Am J Epidemiol. 1992;135:225–33.

15. Kral AH, Bluthenthal RN, Lorvick J, Gee L, Bacchetti P, Edlin BR. Sexual
transmission of HIV-1 among injection drug users in San Francisco, USA:
risk-factor analysis. Lancet. 2001;357(9266):1397–401.

16. Strathdee SA, Galai N, Safaiean M, Celentano DD, Vlahov D, Johnson L, et al.
Sex differences in risk factors for hiv seroconversion among injection drug
users: a 10-year perspective. Arch Intern Med. 2001;161:1281–8.

17. Des Jarlais C, Semaan S. HIV and other sexually transmitted infections in
injection drug users and crack cocaine smokers. In: Holmes K, Sparling P,
Stamm W, et al., editors. Sexually transmitted diseases. 4th ed. New York:
McGraw Hill; 2008. p. 237–55.

18. Urbina A, Jones K. Crystal methamphetamine, its analogues, and HIV
infection: medical and psychiatric aspects of a new epidemic. Clin Infect Dis.
2004;38:890–4.

19. Colfax GN, Mansergh G, Guzman R, Vittinghoff E, Marks G, Rader M, et al.
Drug use and sexual risk behavior among gay and bisexual men who
attend circuit parties: A venue-based comparison. JAIDS. 2001;28:373–9.

20. Estébanez P, Fitch K, Nájera R. HIV and female sex workers. Bull World
Health Organ. 1993;71:397–412.

21. Daskalopoulou M, Phillips A, Sherr L, Rodger A, Speakman A, Edwards S,
et al. Recreational drug use and high risk sexual behaviour among HIV-
diagnosed men who have sex with men (MSM) in the UK: results from the
Antiretrovirals, Sexual Transmission Risk and Attitudes (ASTRA) study. 14th
EACS, 16-19 October 2013, Brussels Oral abstract PS 11.3.

22. Camoni L, Regine V, Salfa MC, Nicoletti G, Canuzzi P, Magliocchetti N, et al.
Continued high prevalence of HIV, HBV and HCV among injecting and
noninjecting drug users in Italy. Ann Ist Super Sanità. 2010;46:59–65.

23. Neaigus A, Gyarmathy VA, Miller M, Fiedman SR, Des Jarlais DC. Sexual and
other noninjection risks for HBV and HCV seroconversions among non
injecting heroin users. J Infect Dis. 2007;195:1052–61.

24. Des Jarlais DC, Arasteh K, Perlis T, Hagan H, Heckathorn DD, Mcknight C,
et al. The transition from injection to non-injection drug use: long term
outcomes among heroin and cocaine users in New York City. Addiction.
2007;102:778–85.

25. Lindenburg CE, Krol A, Smit C, Buster MC, Coutinho RA, Prins M. Decline in
HIV incidence and injecting, but not in sexual risk behaviour, seen in drug
users in Amsterdam: a 19-year prospective cohort study. AIDS.
2006;20:1771–5.

26. Seaman SR, White IR. Review of inverse probability weighting for dealing
with missing data. Stat Methods Med Res. 2013;22:278–95.

27. Suligoi B, Camoni L, Boros S, Regine V, Pugliese L, Santaquilani M.
Aggiornamento delle nuove diagnosi di infezione da HIV e dei casi di AIDS
in Italia al 31 dicembre 2011. Not Ist Super Sanità. 2012;25(10, Suppl 1):3–47.
http://www.iss.it/binary/ccoa/cont/Dicembre_2012.pdf.

28. Vickerman P, Martin NK, Roy A, Beattie T, EMCDDA Collaborative Group, Jarlais
DD, et al. Is the HCV-HIV co-infection prevalence amongst injecting drug users
a marker for the level of sexual and injection related HIV transmission? Drug
Alcohol Depend. 2013;132:172–81.

29. Vickerman P, Hickman M, May M, Kretzschmar M, Wiessing L. Can hepatitis
C virus prevalence be used as a measure of injection-related human
immunodeficiency virus risk in populations of injecting drug users? An
ecological analysis. Addiction. 2010;105:311–8.

30. de Vos AS, van der Helm JJ, Prins M, Kretzschmar ME. Determinants of
persistent spread of HIV in HCV-infected populations of injecting drug users.
Epidemics. 2012;4:57–67.

31. Kraus L, Augustin R, Frischer M, Kümmler P, Uhl A, Wiessing L. Estimating
prevalence of problem drug use at national level in countries of the
European Union and Norway. Addiction. 2003;98:471–85.

32. Camoni L, Federico B, Capelli G, Salfa MC, Regine V, Nicoletti G, et al.
[Proportion of drug users in treatment who have never undergone
serological testing for HIV, HBV and HCV and correlates of failure to
undergo testing: Italy, 2005-2007]. Ann Ig. 2009;21:315.

33. Camoni L, Federico B, Capelli G, Regine V, Salfa MC, Nicoletti G, et al. Few
Italian Drug Users Undergo HIV Testing. AIDS Behav. 2011;15:711–7.

34. Gowing L, Farrell MF, Bornemann R, Sullivan LE, Ali R. Oral substitution
treatment of injecting opioid users for prevention of HIV infection.
Cochrane Database Syst Rev. 2011;8:CD004145.

35. Mathers BM, Degenhardt L, Ali H, Wiessing L, Hickman M, Mattick RP, et al.
2009 Reference Group to the UN on HIV and Injecting Drug Use. HIV
prevention, treatment, and care services for people who inject drugs: a
systematic review of global, regional, and national coverage. Lancet.
2010;375(9719):1014–28.

36. Seidenberg A, Rosemann T, Senn O. Patients receiving opioid maintenance
treatment in primary care: successful chronic hepatitis C care in a real world
setting. BMC Infect Dis. 2013;13:9.

37. Dipartimento Politiche Antidroga: Relazione annuale al parlamento.
Relazione 2012-Sintesi. Report NAZIONALE nazionale sull’uso di sostanze
stupefacenti e sullo stato delle tossicodipendenze in Italia (su dati 2011 e
primo semestre 2012). (available at http://www.dronet.org/monografia.
php?monografie=91; last visited 03/10/2013).

38. Marks G, Crepaz N, Janssen RS. Estimating sexual transmission of HIV from
persons aware and unaware that they are infected with the virus in the
USA. AIDS. 2006;20:1447–50.

39. Mocroft A, Lundgren JD, Sabin ML, Monforte AD, Brockmeyer N, Casabona
J, et al. Risk factors and outcomes for late presentation for HIV-positive
persons in Europe: results from the collaboration of observational HIV
epidemiological research europe study (COHERE). PLoS Med.
2013;10(9):e1001510.

40. Smit C, van den Berg C, Geskus R, Berkhout B, Coutinho R, Prins M. Risk of
hepatitis-related mortality increased among hepatitis C virus/HIV-coinfected
drug users compared with drug users infected only with hepatitis C virus: a
20-year prospective study. J Acquir Immune Defic Syndr. 2008;47:221–5.

41. Zucchetto A, Bruzzone S, De Paoli A, Regine V, Pappagallo M, Dal Maso L,
et al. AIDS and injecting drug use: survival determinants in the highly active
antiretroviral therapy era. Epidemiol Prev. 2009;33:184–9.

42. EMCDDA. The state of the drugs problem in the European Union and
Norway. Annual Report 2012. Available at http://www.emcdda.europa.eu/
attachements.cfm/att_190854_EN_TDAC12001ENC_.pdf.
Submit your next manuscript to BioMed Central
and take full advantage of: 

• Convenient online submission

• Thorough peer review

• No space constraints or color figure charges

• Immediate publication on acceptance

• Inclusion in PubMed, CAS, Scopus and Google Scholar

• Research which is freely available for redistribution

Submit your manuscript at 
www.biomedcentral.com/submit

http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20648
http://www.eurosurveillance.org/ViewArticle.aspx?ArticleId=20648
http://www.emcdda.europa.eu/attachements.cfm/att_213154_EN_TDAT13001ENN1.pdf
http://www.emcdda.europa.eu/attachements.cfm/att_213154_EN_TDAT13001ENN1.pdf
http://www.iss.it/binary/ccoa/cont/Dicembre_2012.pdf
http://www.dronet.org/monografia.php?monografie=91
http://www.dronet.org/monografia.php?monografie=91
http://www.emcdda.europa.eu/attachements.cfm/att_190854_EN_TDAC12001ENC_.pdf
http://www.emcdda.europa.eu/attachements.cfm/att_190854_EN_TDAC12001ENC_.pdf

	Abstract
	Background
	Methods
	Results
	Conclusions

	Background
	Methods
	Results
	Discussion
	Conclusions
	Abbreviations
	Competing interests
	Authors’ contributions
	Acknowledgments
	Author details
	References

