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Abstract: The prevalence, risk factors, and prevention opportunities of hepatitis A, B, C and HIV infection was studied in 
injecting drug users (IDUs) in comparison with non-injecting drug users (n-IDUs) in Uppsala County, Sweden. 

The seroprevalence among IDUs were 0.7% for HIV, 19% for HAV, 26% for HBV and 63% for HCV. For hepatitis C, 
the seroprevalence was directly related to the number of years of injections. No cases of HIV were found among the n-
IDUs and the seroprevalence rate was significantly lower for HBV and HCV, 6 and 2%, respectively. In contrast, the anti-
HAV antibody seroprevalence was not significantly different between n-IDUs and IDUs (27% vs 19%, p<ns). There was 
no difference in vaccination uptake among IDUs compared with n-IDUs. 

Hepatitis A and B vaccination should be considered as one component of a comprehensive programme including counsel-
ling, support and education of blood-borne infections associated with drug use. 

INTRODUCTION 

 Blood-borne viruses, such as hepatitis A, B and C (HAV, 
HBV, HCV) and the human immunodeficiency virus (HIV) 
are common among illicit drug users and their sexual part-
ners mainly because of sharing of injection equipment, hav-
ing unprotected sexual behaviour with persons belonging to 
high-risk groups and living in unsanitary living conditions 
[1-3]. In non-endemic countries (e.g., Sweden) both large 
and small outbreaks of hepatitis A and B infection among 
injecting drug users (IDUs) and their sexual partners have 
occurred [4, 5]. In fact, sero-epidemiological studies suggest 
that in comparison with the general population, there is a 
high prevalence of chronic HCV infection among IDUs [6, 
7]. The prevention of hepatitis B and C virus infections is 
also of major public health concern because infected indi-
viduals carry a substantial risk of chronic liver disease of 2 
to 5% for HBV and of 75 to 85% for HCV [8, 9]. Further-
more, individuals infected with HBV, and to a lesser degree 
those with HCV infection, may transmit the virus to their 
sexual partners and in the case of females to their offspring 
[10, 11]. 

 It has been suggested that HAV and HBV vaccination 
programmes and syringe/needle exchange programmes 
(NEP), especially in high-risk groups, could limit the spread 
of both infections and curtail the spread of HIV. Legal ac-
cess to needles and NEP as part of a strategy to prevent the 
transmission of HIV has been heavily debated. Advocates 
claim that these programmes create venues for contact be-
tween the IDUs and the health care system, where harm-  
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reducing measures such as HIV and hepatitis counselling and 
vaccination can be implemented. Prison, remand centres, 
homeless shelters and street outreach are also recognised as 
being possible venues for contact between drug users and the 
health care system, where effective harm-reduction strategies 
aimed in preventing the spread of blood-borne viruses could 
benefit this high-risk population [6, 12, 13]. 

 The objective of this study was to analyse, in the absence 
of a legal NEP, the feasibility of a voluntary preventive pro-
gramme comprising HIV as well as hepatitis counselling and 
testing in association with a vaccination programme against 
hepatitis A and B among injecting and non-injecting drug 
users (n-IDUs) in Uppsala County, Sweden. 

MATERIALS AND METHODOLOGY 

 In Sweden, the County medical Officer (CMO) is obliged 
by the Swedish communicable diseases Act to implement 
preventive measures to reduce the spread of communicable 
diseases among those groups of individuals that are at par-
ticularly high risk for infection. One such group is illicit drug 
users. Written informed consent of the study population was 
not necessary because this study did not modify the existing 
diagnosis or the therapeutic strategy. Between April 2003 
and December 2006 all drug users older than 15 years were 
offered to participate and voluntarily recruited from five 
recruitment settings. The participants received no monetary 
incentive but were offered vaccination against hepatitis A 
and B free of charge. The response rate among eligible cli-
ents of recruitment sites during the study period was 30% at 
the Remand prison and 25% at the correctional facility. 155 
participants were recruited from detained individuals at the 
Remand Prison in Uppsala, 67 were recruited among inmates 
at the local correctional facility in Åby, Uppsala County, 34 
were recruited among patients with drug use that were re-
ferred for medical evaluation to the Department of Infectious 
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Diseases at the Uppsala University Hospital, Uppsala, 26 
were recruited at the medical centres for homeless people in 
the two cities Uppsala and Enköping, and 11 individuals 
were recruited at the Uppsala social services administration 
office. 51 participants denied using drugs or had incomplete 
information and were therefore excluded from the final 
analysis. Thus, the final sample consisted of 243 participants 
(217 males, 26 females). 

 Participants completed an interviewer-administrated 
questionnaire that assessed the type, frequency and duration 
of their drug use and sharing of drug equipment. In addition, 
the participants were asked about their sexual behaviour, 
condom use and whether the partner was a drug user and had 
a blood-borne virus infection. The questionnaire was admin-
istered by a specially trained nurse who also performed the 
venipuncture. After completion of the interview, participants 
received information leaflets, underwent counselling for 
hepatitis A, B, C, and HIV infection and had a blood speci-
men drawn for serological testing. Blood was drawn for 
testing from 145 IDUs and 98 who denied personal IV drug 
use and by whom 3 were sexual partners of drug injectors. 
All of the participants denied homosexual contacts. 

 The serum samples were tested for antibodies to HAV 
(anti-HAV Total, Vitros, Ortho-Clinical Diagnostics, Rari-
tan, NJ), hepatitis B surface antigen (HBsAg, Vitros, Ortho-
Clinical Diagnostics, Raritan, NJ), for antibodies to the hepa-
titis B core antigen (anti-HBc, Vitros, Ortho-Clinical Diag-
nostics, Raritan, NJ), hepatitis C (anti-HCV, Vitros, Ortho-
Clinical Diagnostics, Raritan, NJ) and HIV (anti-HIV, Vi-
tros, Ortho-Clinical Diagnostics, Raritan, NJ or Axsym HIV 
Ag/Ab Combo, Abbott diagnostics, Abbott Park, IL). Strip 
immunoblot assays (SIA) was used as confirmatory tests for 
anti-HCV (RIBA HCV 3.0 SIA, Chiron Corporation, 
Emeriville, CA) and anti-HIV (RIBA HIV-1/HIV-2 SIA, 
Chiron Corporation, Emeriville, CA). 

 All participants were offered vaccination against hepatitis 
A and B free. We used the super-accelerated programme 
with injections at 0, 7, and 21 days; a booster was adminis-
tered at the 12-month stage. A person who stays in detention 
or incarcerated in prison for less than the time it takes to 
administer three doses will not complete the vaccination 
programme. Ensuring that these drug users complete the full 
course of injections is an ongoing problem. 

STATISTICAL METHODS 

 We used Pearson’s chi-square test and Fischer ’s exact 
test to compare proportions in independent groups of cate-
gorical data. The chi-square test for trend was performed to 
identify linear trends. 

RESULTS 

 Of the 243 participants, 145 (60%) reported previous or 
ongoing injection use. The sample was heterogeneous re-
garding ethnicity. Never injectors were more likely than 
injectors to be born outside Sweden. Table 1 shows the basic 
sociodemographic and behavioural characteristics. The me-
dian age was 33.4 years (range 16-58 years) for injectors and 
30.8 years (range 15-63 years) for non-injectors respectively. 
Of the injectors, 72% had injected with syringes already used 
by another person (“syringe sharing”): 35 (24%) of the  
 

participants used heroin and 74% amphetamine. Cannabis 
was the most common drug used among non-injectors, being 
reported by 58 individuals (59%). 

Table 1. Sample Characteristics and prevalence of HIV, 

HAV, HBC and HCV Infection Among Drug Users 

in Uppsala County, Sweden (n=243) 

 

Injectors Non-Injectors 

N        (%) N           (%)  

145     (60) 98          (40) 

P-Value * 

Age<30  63       (44) 53         (54) ns 

      >30  82       (56) 45         (46) ns 

Ethnicity     

     Swedish born 125     (86) 66         (67) < 0.001 

     Foreign born 20       (14) 32         (33) < 0.001 

Gender     

     female  17       (12) 9            (9) ns 

     male  128     (88) 89          (91) ns 

Injection with  
shared syringes 

    

          

     No  41       (28) 0  

    Yes  104     (72) 0  

HIV infection 1         (0.7) 0          (0)  

HAV infection 28       (19) 26        (27) ns 

HBV infection 38       (26) 6          (6) < 0.001 

HCV infection 91       (63) 2          (2) < 0.001 

DRUGS     

amphetamine 108     (74) 22        (22) < 0.001 

heroin  35       (24) 2          (2) < 0.001 

cocaine  16       (11) 8          (8) ns 

hash/cannabis 45        (31) 58        (59) < 0.001 

Vaccination    

1 injection  119      (82) 80        (81) ns 

2 injection  45        (31) 37        (38) ns 

3 injection  32        (22) 30        (31) ns 

*Chi-squared test. 
ns=not significant. 

 

 The seroprevalence rates among IDUs were 0.7% for 
HIV, 19% for HAV, 26% for HBV, and 63% for HCV. 14 
(10%) IDUs were HBsAg-positive. IDUs who injected am-
phetamine were significantly more likely to be infected with 
HCV and HBV compared with those who injected heroin 
(72% vs 54%, p<0.05 and 32% vs 11%, p<0.01, respectively; 
Table 2). In 30% (44 individuals) of the IDUs none of the 
seromarkers was seen for any of the four viral infections, 
whereas 55% (80) were seropositive for one seromarker, 
24% (35) for two and 8% (12) for three. 
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 None of the injectors had evidence of hepatitis B immu-
nization (anti-HBs alone). 

 For hepatitis C, the seroprevalence was directly related to 
the number of years of injections (Fig. 1). HCV antibody 
prevalence was 38% among participants with less than one 
year of injection, reaching 93% among IDUs who had injected 
for 10 years or more. No cases of HIV were found among the 
non-injectors and the seroprevalence rate was significantly 
lower in non-injectors for HBV and HCV compared with the 
injectors (6 and 2% respectively). In contrast, the anti-HAV 
antibody seroprevalence was not significantly different be-
tween the non-injectors and injectors (27% vs 19%, p<ns). 

 The majority of the IDUs (194 or 80%) reported heterosex-
ual activity in the year prior to committal. 32 of those individu-
als (16%) of those who had heterosexual intercourse reported 
using condoms (always or sometimes), whereas 43 (22%) 
claimed that they never used condoms and 119 (61%) did not 
respond to the question. The mean number of sexual partners 
during the past 12 months reported by heroin injectors users 
was 2.6 and 2.3 for amphetamine injectors. For non-injectors, 
the mean number of sexual partners was 2.4. The number of 
sex partners among those with markers for HBV and HCV was 
1.8 and 1.7, respectively, whereas those without these markers 
had 2.4 sexual partners during the previous year. 

 Of the 243 participants, 62 (26%) completed a three-dose 
course of hepatitis A and B vaccination, 82 (34%) received 
two doses and 199 (82%) received one dose of the bivalent 
vaccine. There was no difference in vaccination uptake among 
IDUs compared with non-IDUs. However, adherence to the 
vaccination schedule was not always maintained. The median 
time between the first and the second injection was 19 days 
(range 6-244 days) instead of the intended 7 days and the 
median time for the third injection was 34 days (range 12-434 

days) instead of 21 days. 

DISCUSSION 

 Our data indicate that in Uppsala, a Swedish city without a 
syringes/needle exchange programme, more than 60% of 
IDUs have serological evidence of hepatitis C, but only 0.7% 
are HIV positive. Low prevalence of HIV and high rates of 
HCV infection among IDUs has been described previously 
from different geographical areas [14-18]. 

 The low prevalence of HIV as compared with HCV among 
IDUs in the Uppsala area (5/100.000 inhabitants vs 455/100.000 
inhabitants) may be a plausible explanation for this difference. 
Moreover, IDUs in Sweden are encouraged to participate in 
HIV counselling and voluntary testing for HIV. The IDUs who 
know that they are HIV seropositive are much less likely to pass 
on used needles and syringes compared with IDUs who know 
that they are seronegative, which could reduce the risk of further 
transmission of the virus [19, 20]. We have previously shown 
that HIV seropositive individuals with the intellectual and psy-
chiatric capacity to comprehend the serious nature of HIV infec-
tion and its modes of transmission can successfully modify risk 
behaviour after being diagnosed with HIV [21]. Recently a 
comparison of HIV prevention strategies in Scandinavia sug-
gested that a high level of HIV counselling and testing can be 
more effective in confining HIV at a low level than legal access 
to needles and syringes/NEPs [22]. 

 The overall seroprevalence for HCV among injectors was 
greater than that for HBV. A higher prevalence of HCV infec-
tion is consistent with observations from almost all populations 
of IDUs [6, 14, 15, 17, 18]. It has been shown that the number 
of infectious carriers in the drug-using community is different 
for each infection at a given time point, which influences the 
transmissibility of the virus infection [23]. In this study, HCV 
and HBV infections were significantly associated with am-

Table 2. Prevalence of HCV and HBV infections in Relation to Drug Use and Needle Sharing 

 

 N  HCV +  HBV +  Shared Syringes  Shared Syringes HCV + HBV +  Years of Injection  

Amphetamine  108  78 72%  34 32%  77 71%  55 71% 22 29%  15.2  

Heroin  35  19 54%  4 11%  24 69%  12 50% 4 17%  7.7  

  p*<0.05  p<0.01  p= ns  p<0.05 p= ns   

* Chi-squared test. 
ns = not significant. 

 

Fig. (1). Proportion of injecting drug users infected with hepatitis C virus (HCV) and hepatitis B virus (HBV) as a function of number of years of 
injecting. 
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phetamine injection. This finding could be explained by the fact 
that the amphetamine injectors had been injectors for a longer 
period of time compared with the heroin injectors and thus had 
more time to be exposed for the infection. Moreover, he am-
phetamine injectors with hepatitis C also admitted to more 
frequent needle sharing practices compared to the HCV infected 
heroin injectors. 

 Although studies of exposed healthcare workers have shown 
that the transmissibility of HCV is substantially lower than that 
for HBV [24]. The higher levels of chronic carriage among 
IDUs with HCV (63% in our study) leads to more effective 
spread of the virus among IDUs compared with HBV, (10% 
carriers) and have contributed to this finding. 

 We found that duration of injecting is highly associated with 
HCV seroprevalence. It has been estimated that the weighted-
average time to seroconversion after beginning to inject was 
estimated to be 3.4 years [25]. Therefore, it seems reasonable to 
assume that among IDUs, sufficient time exists between initia-
tion of injection drug use and subsequent HCV infection to 
target them for prevention. Despite its high prevalence among 
IDUs, many individuals who inject drugs do not know their 
HCV serostatus [26] or, if they have been informed of having a 
nonA-, nonB- related liver disease diagnosed before 1992, do 
not appreciate the seriousness of their infection. Many IDUs 
displayed confusion about transmission risks for hepatitis C and 
what a positive HCV diagnosis meant for their own health and 
their ability to infect others [27] Thus, they will not seek medi-
cal care until their health is significantly compromised. Moreo-
ver, treatment options will be severely restricted and they may 
have unknowingly transmitted the virus to others by direct 
sharing of needles and syringes or indirect by other injection 
paraphernalia [28]. Therefore, it is of importance that drug 
treatment programs fill this HCV education service gap among 
drug users by providing HCV education to their patients. 

 Hepatitis B vaccination has been recommended for IDUs in 
Sweden since 1991 (ref SOSFS 1991:2), but coverage remains 
low and hepatitis B outbreaks among IDUs and their sexual part-
ners continue to occur [4]. This observation is in accordance with 
the absence of HBV-vaccinated IDUs of our study population. 

 The seroprevalence rates for blood-borne viral infections in 
our population of IDUs are lower compared with IDUs attend-
ing general practitioners in Belgian [16], prisoners in a median 
security prison in Denmark [29], prisoners in the Republic of 
Ireland [17], and Germany [30], participants recruited by multi-
site sampling at different agencies for IDU in Georgia [18] or 
clients attending methadone treatment clinics in New Zealand 
[31] and Switzerland [32], but slightly higher compared with 
new drug injectors in New York [33], suggesting that our ven-
ues of contact reach IDUs at a relatively earlier stage of their 
drug-using career. The data underline the feasibility of our ef-
forts to find ways of early interventions among new IDUs that 
combine mass screening for infection with blood-borne patho-
gens, information campaigns and HAV and HBV vaccination 
programmes, along with interventions targeted at high-risk 
subpopulations of new IDUs to prevent HAV, HBV and HCV 
epidemics as well as potential HIV epidemics. 

 The HCV seroprevalence among individuals who use drugs 
but do not inject was considerably lower than that among IDUs. 
In this study the seroprevalence of HCV in non-injectors was 
2%, which is higher than the 0.37% observed in a middle-aged 
Swedish general urban population [34]. Compared with sero-

prevalence data obtained from n-IDUs in other studies, the 
prevalence of HCV infection in our group of non-injectors in 
Uppsala County is much lower [35]. One explanation for our 
finding is that the majority of our sample included users of 
drugs (e.g., smoking cannabis and marijuana) or oral admini-
stration of drugs (e.g., amphetamine and club drugs such as 
ecstasy), which should not lead to blood-to-blood contact and 
subsequent HCV transmission [35]. Our finding could also be 
attributed to the fact that non-injectors in this study tended to be 
younger than n-IDUs in prior studies. Evidence of the link be-
tween younger age and HCV prevalence among n-IDUs has 
been compiled in several studies [36, 37]. The high acceptance 
rate to commence vaccination against hepatitis A and B in this 
cohort of drug users is similar to other hepatitis vaccination 
studies in Europe [38]. However, vaccine coverage with three 
injections tended to be low. Even if the vaccination programme 
was incompletely implemented it could nevertheless have an 
impact on the extent and case-fatality rate of an acute hepatitis 
A or B outbreak in which transmission is limited to this high-
risk group that often is co-infected with chronic hepatitis C. 

 In interpreting the results of this study several limitations 
should be considered. First, this study population does not 
represent all IDUs and n-IDUs in Uppsala County. It repre-
sents only those who were approached at the contact sites and 
who were willing to participate. We can not exclude the possi-
bility that we recruited biased samples of IDUs and n-IDUs; 
however, we attempted to minimise this possibility by recruit-
ing from various sites within the community. Still, our sample 
was not randomly selected and findings may not be general-
ised to the larger drug user community. A second limitation is 
that the seroprevalence estimate may be inaccurately reported. 
Those who are infected and know that they are infected may 
have been less likely to agree to be tested which could result in 
an underestimate of the true prevalence rate. 

CONCLUSION 

 Because injection drug use seems to be a highly efficient 
mode of transmitting blood-borne infections, particular efforts 
should be directed to toward helping young IDUs to stop in-
jecting drugs. Hepatitis A and B vaccination should be consid-
ered as one component of a comprehensive programme in-
cluding counselling, support and education of blood-borne 
infections associated with drug use. 

ACKNOWLEDGEMENTS 

 We would like to thank the participants of the Uppsala 
County Council Working group against drug dependency 
(Sylvia Augustini, Margaretha Lhådö and Knut Bodin at Upp-
sala County Council, Kenneth Olsson and Henrik Thelander at 
Uppsala Police Authority, Åsa Carlsson at Uppsala Social 
Services Administration and Birgitta Nytell at Uppsala Prison 
and Probation administration). 

 This study was partly financed by The Swedish Institute of 
Public Health and The National Board of Health and Welfare, 
Stockholm, Sweden. 

REFERENCES 

[1] Lappalainen, M.; Chen, R.W.; Manulla, L.; von Bonsdorff, C-H.; 
Plyusnin, A.; Vaheri, A. Molecular epidemiology of viral pathogens 
and tracing of transmission routes: hepatitis-, calici- and hantaviruses. J. 
Clin. Virol., 2001, 21, 177. 

[2] Long, J.; Allwright, S.; Barry, J.; Reynolds, S.R.; Thornton, L.; Bradley, 
F.; Parry, J.V. Prevalence of antibodies to hepatitis B, hepatitis C, and 



Blood-Borne Virus Infections in Drug Users The Open Infectious Diseases Journal, 2008, Volume 2    31 

HIV and risk factors in entrants to Irish prisons: a national cross sec-
tional survey. BMJ, 2001, 323, 1209. 

[3] Alvarado-Esquivel, C.; Sablon, E.; Martinez-Garcia, S.; Estrada-
Martinez, S. Hepatitis virus and HIV infections in inmates of a state 
correctional facility in Mexico. Epidemiol. Infect., 2005, 133, 679. 

[4] Christenson, B. Epidemiology of hepatitis B in Sweden. J. Infect., 1987, 
15, 269. 

[5] Eitrem, R.; Norder, H.; Sundqvist, L.; Magnius, L. Results of the 
hepatitis A epidemic in Blekinge. Transmission links surveyed with the 
help of sequence analysis of viral RNA. Lakartidningen, 2002, 38, 3682 
(Article in Swedish). 

[6] Månsson, A.S.; Moestrup, T.; Nordenfeldt, E.; Widell, A. Continued 
transmission of hepatitis B and C viruses, but no transmission of human 
immunodeficiency virus among intravenous drug users participating in 
a syringe/needle exchange program. Scand. J. Infect. Dis., 2000, 32, 
253. 

[7] Struve, J.; Aronsson, B.; Frenning, B.; Forsgren, M.; Weiland, O. 
Prevalence of antibodies against hepatitis C virus infection among 
health care workers in Stockholm. Scand. J. Gastroenterol., 1994, 29, 
360. 

[8] Hoofnagle, J.H.; Doo, E.; Liang T.J.; Fleischer, R.; Lok, A.S. Manage-
ment of hepatitis B: summary of a clinical research workshop. Hepatol-
ogy, 2007, 45, 1056. 

[9] Hoofnagle, J.H. Course and outcome of hepatitis C. Hepatology, 2002, 
36, S21. 

[10] Menendez, C.; Sanchez-Tapias, J.M.; Kahigwa, E.; Mshinda, H.; Costa, 
J.; Vidal, J.; Acosta, C.; Lopez-Labrador, X.; Olmedo, E.; Navia, M.; 
Tanner, M.; Rodes, J.; Alonso, P.L. Prevalence and mother-to-infant 
transmission of hepatitis viruses B, C, and E in Southern Tanzania. J. 
Med. Virol., 1999, 58, 215. 

[11] Dal Molin, G.; Dágaro, P.; Ansaldi, F.; Ciana, G.; Fertz, C.; Alberico, 
S.; Campello, C. Mother-to-infant transmission of hepatitis C virus: rate 
of infection and assessment of viral load and IgM anti-HCV as risk fac-
tors. J. Med. Virol., 2002, 67,137. 

[12] United Nations. Preventing the transmission of HIV among drug 
abusers: a position paper of the United Nations System. Geneva: United 
Nations, 2000. 

[13] World Health Organization. Status paper on prisons, drugs, and harm 
reduction. World Health Organization Europe, May 2005. 

[14] Des Jarlais, D.C.; Diaz, T.; Perlis, T.; Vlahov, D.; Maslow, C.;Latka, 
M.; Rockwell, R.; Edwards, V.; Friedman, S.R.; Monterroso, E.; Wil-
liams, I.; Garfein, R.S. Variability in the incidence of human immu-
nodeficiency virus, hepatitis B virus, and hepatitis C virus infection 
among young injecting drug users in New York City. Am. J. Epide-
miol., 2003, 157, 467. 

[15] Crofts, N.; Hopper, J.L.; Milner, R.; Breschkin, A.M.; Bowden, D.S.; 
Locarnini, S.A. Blood-borne virus infections among Australian inject-
ing drug users: implications for spread of HIV. Eur. J. Epidemiol., 
1994, 10, 687. 

[16] Denis, B.; Dedobbeleer, M.; Collet, T.; Petit, J.; Jamoulle, M.; Hayani, 
A.; Brenard, R. High prevalence of hepatitis C virus infection in Bel-
gian intravenous drug users and potential role of the "cotton-filter" in 
transmission: the GEMT Study. Acta Gastroenterol. Belg., 2000, 63, 
147. 

[17] Allwright, S.; Bradley, F.; Long, J.; Barry, J.; Thornton, L.; Parry, J.V. 
Prevalence of antibodies to hepatitis B, hepatitis C, and HIV and risk 
factors in Irish prisoners: results of a national cross sectional survey. 
BMJ, 2000, 321, 78. 

[18] Shapatava, E.; Nelson, K.E.; Tsertsvadze, T.; del Rio, C. Risk behaviors 
and HIV, hepatitis B, and hepatitis C seroprevalence among injection 
drug users in Georgia. Drug Alcohol Depend., 2006, 82, S35. 

[19] des Jarlais, D.C.; Friedmann, P.; Hagan, H.; Friedman, S.R. The protec-
tive effect of AIDS-related behavioral change among injection drug us-
ers: a cross-national study. WHO Multi-Centre Study of AIDS and In-
jecting Drug Use. Am. J. Public Health., 1996, 86, 1780. 

[20] Nicolosi, A.; Molinari, S.; Musicco, M.; Saracco, A.; Ziliani, N.; Lazza-
rin, A. Positive modification of injecting behavior among intravenous 

heroin users from Milan and northern Italy 1987-1989. NISDA Study. 
Br. J. Addict., 1991, 86, 91. 

[21] Sylvan, S.; Gustavsson, M.; Christenson, B. Evaluation of the law of 
communicable disease control: compulsory isolation can reduce the 
high-risk behavior of HIV-positive individuals. Lakartidningen, 1999, 
96, 3244. 

[22] Amundsen, E.J.; Eskild, A.; Stigum, H.; Smith, E.; Aalen, O.O. Legal 
access to needles and syringes/needle exchange programmes versus 
HIV counselling and testing to prevent transmission of HIV among in-
travenous drug users: a comparative study of Denmark, Norway and 
Sweden. Eur. J. Public Health, 2003, 13, 252. 

[23] Garfein, R.S.; Vlahov, D.; Galai, N.; Doherty, M.C.; Nelson, K.E. Viral 
infections in short-term injection drug users: the prevalence of the hepa-
titis C, hepatitis B, human immunodeficiency, and human T-
lymphotropic viruses. Am. J. Public Health, 1996, 86, 655. 

[24] Alter, M. The detection, transmission, and outcome of hepatitis C virus 
infection. Infect. Agents Dis., 1993, 2, 155. 

[25] Hagan, H.; Thiede, H.; Des Jarlais, D.C. Hepatitis C virus infection 
among injection drug users: survival analysis of time to seroconversion. 
Epidemiology, 2004, 15, 543. 

[26] Danis, K.; Doherty, L.; McCartney, M.; McCarrol, J.; Kennedy, H. 
Hepatitis and HIV in Northern Ireland prisons: a cross-sectional study. 
Euro Surveill., 2007, 12, 9. 

[27] Strauss, S.M.; Astone-Twerell, J.; Munoz-Plaza, C.; Des Jarlais, D.C.; 
Gwadz, M.; Hagan, H.; Osborne, A.; Rosenblum, A. Drug treatment 
program patients' hepatitis C virus (HCV) education needs and their use 
of available HCV education services. BMC Health Serv. Res., 2007, 7, 
39. 

[28] Rhodes, T.; Davis, M.; Judd, A. Hepatitis C and its risk management 
among drug injectors in London: renewing harm reduction in the con-
text of uncertainty. Addiction, 2004, 99, 621. 

[29] Christensen, P.B.; Krarup, H.B.; Niesters, H.G.; Norder, H.; Georgsen, 
J. Prevalence and incidence of blood borne viral infections among Dan-
ish prisoners. Eur. J. Epidemiol., 2000, 16, 1043. 

[30] Stark, K.; Herrmann, U.; Ehrhardt, S.; Bienzle, U. A syringe exchange 
programme in prison as prevention strategy against HIV infection and 
hepatitis B and C in Berlin, Germany. Epidemiol. Infect., 2006, 134, 
814. 

[31] Chetwynd, J.; Brunton, C.; Blank, M.; Plumridge, E.; Baldwin, D. 
Hepatitis C seroprevalence amongst injecting drug users attending a 
methadone programme. N Z Med J., 1995, 108, 364. 

[32] Broers, B.; Junet, C.; Bourquin, M.; Deglon, J-J. ; Perrin, L.; Hirschel, 
B. Prevalence and incidence rate of HIV, hepatitis B and C among drug 
users on methadone maintenance treatment in Geneva between 1988 
and 1995. AIDS, 1998, 12, 2059. 

[33] Neaigus, A. ; Gyarmathy, V.A. ; Miller, M. ; Frajzyngier, V. ; Zhao, 
M. ; Frieman, S.R. ; Des Jarlais, D.C. Injecting and sexual risk corre-
lates of HBV and HCV seroprevalence among new drug injectors. 
Drug Alcohol Depend., 2007, 89, 234. 

[34] Hoffmann, G.; Berglund, G.; Elmståhl, S.; Eriksson, S.; Verbaan, H.; 
Widell, A.; Lindgren, S. Prevalence and clinical spectrum of chronic vi-
ral hepatitis in a middle-aged Swedish general urban population. Scand. 
J. Gastroenterol., 2000, 35, 861. 

[35] Scheinmann, R.; Hagan, H.; Lelutiu-Weinberger, C.; Stern, R.; Des 
Jarlais, D.C.; Flom, P.L.; Strauss, S. Non-injection drug use and Hepati-
tis C Virus: a systematic review. Drug Alcohol Depend., 2007, 89, 1. 

[36] Tortu, S.; McMahon, J.M.; Pouget, E.R.; Hamid, R. Sharing of nonin-
jection drug-use implements as a risk factor for hepatitis C. Subst. Use 
Misuse, 2004, 39, 211. 

[37] Howe, C.J.; Fuller, C.M.; Ompad, D.C.; Galea, S.; Koblin, B.; Thomas, 
D.; Vlahov, D. Association of sex, hygiene and drug equipment sharing 
with hepatitis C virus infection among non-injecting drug users in New 
York City. Drug Alcohol Depend., 2005, 79, 389. 

[38] Quaglio, G.; Pajusco, B.; Civitelli, P.; Migliozzi, S.; Des Jarlais, D.C.; 
Romanò, L.; Lechi, A.; Mezzelani, P.; Lugoboni, F. Immunogenicity, 
reactogenicity and adherence with hepatitis A vaccination among drug 
users. Drug Alcohol Depend., 2004, 74, 85. 

 
 

Received: August 1, 2008 Revised: August 29, 2008 Accepted: September 2, 2008 

 

© Sylvan et al.; Licensee Bentham Open. 
 

This is an open access article licensed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-
nc/3.0/) which permits unrestricted, non-commercial use, distribution and reproduction in any medium, provided the work is properly cited. 



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /All
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Warning
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile ()
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000500044004600206587686353ef901a8fc7684c976262535370673a548c002000700072006f006f00660065007200208fdb884c9ad88d2891cf62535370300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef653ef5728684c9762537088686a5f548c002000700072006f006f00660065007200204e0a73725f979ad854c18cea7684521753706548679c300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020b370c2a4d06cd0d10020d504b9b0d1300020bc0f0020ad50c815ae30c5d0c11c0020ace0d488c9c8b85c0020c778c1c4d560002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken voor kwaliteitsafdrukken op desktopprinters en proofers. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Use these settings to create Adobe PDF documents for quality printing on desktop printers and proofers.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /NoConversion
      /DestinationProfileName ()
      /DestinationProfileSelector /NA
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure true
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /NA
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


