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1. Introduction 

a) Overview

Hepatitis C Virus (HCV) has infected approximately 170 million people worldwide,

including an estimated 210,000 to 275,000 people in Canada – 0.8% of the Canadian

population1,2. HCV continues to infect 5,000 Canadians annually3-5. 

The most significant risk factors for HCV infection have been the receipt of blood

products and injection drug use (IDU). The former has been all but resolved with

universal blood screening methods introduced in 1990, but the latter is an ongoing

problem. HCV is endemic among injection drug users, with over 80% infected in many

IDU populations worldwide2. HCV can also be transmitted sexually6-8, during

pregnancy and childbirth9,10, through other percutaneous exposures including

occupational needle stick injuries6,7, acupuncture, electrolysis, tattooing and body

piercing11,12 and by sharing contaminated personal hygiene items such as toothbrushes

and razors1,12. Overall, these modes of transmission are thought to represent less than
40% of HCV cases1,6,13,14, whereas IDU accounts for 50% to 70% of current cases1,2,15,16. 

In an effort to interrupt the transmission of HCV – as well as other blood-borne

pathogens such as the Human Immunodeficiency Virus (HIV) and hepatitis B virus

(HBV) – harm reduction programs in Canada and worldwide have encouraged people

who use injection drugs to use bleach to clean needles and syringes, if new needles are

not available. However, there is little direct evidence demonstrating the effectiveness of 

bleach in preventing HCV transmission among these people. 

This paper provides background on HCV infection and summarizes the literature

regarding the use of bleach as a disinfectant for needles and syringes. It also looks at the 

comparative effectiveness of bleach as a disinfectant to prevent the transmission of HBV 

and HIV. Lastly, it draws some important prevention messages from harm reduction

programs such as needle exchanges and makes recommendations regarding bleach

promotion and general HCV prevention programs. 
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b) Methodology

This paper summarizes literature identified through Medline literature searches using

the MeSH terms hypochlorite, hepatitis, bleach, prevention, substance, abuse, viruses

and transmission. Further searches were done on Medline and other information

sources for these topics as well as HIV, AIDS, IDU and all related topics. Other

sources of information included non-peer reviewed information resources by

government agencies, community groups and information displayed on the Internet. 

2. Hepatitis C 

a) Hepatitis C Virus 

HCV is an infectious blood-borne virus first identified in 1989. According to the US

Centres for Disease Control and Prevention (CDC), it is the most common chronic

bloodborne infection in the United States17. While 15% to 25% of persons with HCV

resolve their infection, the remaining 75% to 85% of cases go onto chronic infection1,4.

Most newly infected persons (60% to 70%) have no symptoms and are unaware of their

infection, but are infectious and may spread the virus through high-risk behaviours4. 

Long term consequences of HCV infection include cirrhosis, hepatocellular carcinoma

and other extra-hepatic manifestations4,5,18,19. HCV is responsible for 40% of chronic

liver disease, and HCV-associated end-stage liver disease is the most frequent

indication for liver transplantation among adults6,20. HCV-related chronic liver disease

causes 8,000 to 10,000 deaths each year in the United States6,21 and 800 to 1,000 deaths

per year in Canada19. 

While the estimated population prevalence rates are low – approximately 0.8% in

Canada1,3,22 and 1.8% in the United States6,21 – they increase dramatically among

high-risk groups such injection drug users23,24, incarcerated populations25,26 and street

youth1,27. 

In some cases, HCV can be effectively treated. However, current treatments are only

indicated for 20% to 30% of the infected population20,28. Treatment is effective in 40% to 

80% of these cases29, with success dependent on genotype, type of treatment, length of

treatment and stage of disease30,31. There is no vaccine for HCV, and re-infection is

possible4. This means that prevention relies primarily on the successful interruption of

viral transmission and on modification of high-risk behaviours. 
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b) Modes of Transmission 

As many people have multiple risk factors, establishing the exact mode of transmission

is often difficult. In the absence of clear risk factors such as IDU, determining which

factors – many of which will be forgotten or denied – resulted in transmission is

extremely challenging. 

Injection Drug Use 

In IDU populations, the high HCV prevalence, the high rate of chronic infection, the

steady influx of new, susceptible injecting users and the high transmissibility of the

virus all contribute to its endemicity12,15. 

There are an estimated 125,000 people who use injection drugs in Canada32 and

approximately 1.5 million in the United States33. The estimated average HCV

prevalence in these populations is 80%15, reaching a high of 90% or more in several

communities, including in Vancouver, British Columbia12,23,24. Worldwide, estimates of

HCV prevalence in IDU populations range from 50% to 100%4,23,24. IDU accounts for

at least 60% of all annual HCV infections in the United States and Canada2,6,15,16. 

When injecting drugs, individuals use – and often share – many different pieces of

equipment, including needlesa, cookers, swabs, cotton/filters, tourniquets and water.

Sharing any of this equipment is a major risk factor for infection2,34. Thorpe et al.

reported that sharing cookers is the most significant predictor of HCV infection after

controlling for needle sharing, with an adjusted relative hazardb (RH) of 4.07. Sharing

cotton filters and/or rinse water were also significant predictors of infection in some

situations (RH=2.4 & 2.7, respectively)34. 

Health Canada’s Enhanced Surveillance System for HBV and HCV revealed that, in

the period 1998-1999, 78% of injection drug users interviewed reported having shared

needles in the six months before diagnosis1,15. The Vancouver Injecting Drug Use

Study (VIDUS) found that of participating individuals who had injected drugs in the

six months prior to questionnaire completion, 28% reported sharing needles in that

time35. Likewise, a 1995-1997 New Mexico study found that 90% of participating

injection drug users reported sharing injection equipment, primarily with friends (52%) 

or with their main sex partner (31%). Of those who reported sharing equipment, 85%

were anti-HCV positive36. Many of these people are unaware of their HCV infection

and engage in more at-risk behaviours than those who are aware of their positive

status37. 

3

a In North America, injection drug users most commonly use syringes with non-removable needles,
intended for a single use only. This report, therefore, uses the terms “syringe” and “needle”
interchangeably. 

b ‘Relative Hazard’ (RH) is the risk of an event, e.g., infection, happening (1.0 is the benchmark or
average). In this case, a relative hazard of 4.07 represents a four-fold increase in risk of infection.



Equipment sharing is of particular concern among young adults who are newly

indoctrinated into the drug culture. A Chicago study found that almost three quarters

(74%) of young adult injection drug users – half of whom had just started injecting

during the two years prior to enrolment in the study – had shared injection equipment

within the previous six months34. 

Specific drugs increase the risk of HCV infection. Cocaine use, which often involves up 

to 20 injections per day, increases the likelihood that drug equipment will be shared4.
Cocaine is also often inhaled and causes nasal erosions and ulcers, creating the

potential for HCV to be transmitted through the sharing of cocaine straws4,6. Dry and

cracked lips, a common side effect of injection drug use, make pipe sharing a potential

risk4,6. Certain injection practices also increase risk. For example, ‘front loading’ or

‘back loading’ where drugs are mixed in one syringe and distributed to other syringes,

passes potentially infected materials to several people at one time4. 

Injection drug use and equipment sharing has also made HCV a significant problem in

incarcerated populations. Anti-HCV positive rates among inmates in Canada range

from 28% to 40%25,26. While many infections occur outside of prison, transmission has

also been documented while in custody, with infection likely a result of IDU38. 

Other Modes of Transmission 

In the past, a significant number of HCV infections were due to infected blood

products2,13, although in the last decade universal blood donor screening has reduced

this risk to approximately 1 in 500,000 donations39.  

HCV can also be transmitted during pregnancy and childbirth9,10 and through

needle-stick injury6,7, sexual contact6-8, tattooing, body piercing, electrolysis11,12 and
sharing of personal hygiene items such as toothbrushes and razors that may be

contaminated with blood1,12. These modes of transmission, however, account for a very

small number of acute HCV infections compared with IDU1,6,13,14. 

3. Summary of the Data on the Use of 
Bleach as a Disinfectant                 

In an effort to slow transmission of bloodborne pathogens among people who use

injection drugs, harm reduction programs have tried to educate injection drug users

about the dangers of sharing needles and other injecting equipment. These programs

encourage the use of new needles for every injection or, when new equipment is not

available, to use bleach to clean needles before each use. However, the effectiveness of
bleach disinfection has not been adequately examined. 
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Liquid bleach is sodium hypochlorite (NaOCl) in a water-based solution. Most

household bleach contains 5.25% NaOCl (range 3% to 6%)40, with available chlorine of

approximately 50,000 parts per million (ppm)18. 

Studies investigating the use of disinfectants for cleaning needles and syringes used by

people who inject drugs have focused primarily on the ability of disinfectants and

viricides to inactivate HIV. The goal was to find a method of disinfection that was

effective, convenient and inexpensive. Bleach was deemed the best agent, as it met five

important criteria: it is relatively non-toxic when injected in small quantities; it is a

commonly used disinfectant for environmental surfaces; the disinfectant effect is quick;

it is easily available; and it is inexpensive and convenient41,42. Bleach is distributed by

needle/syringe exchange programs, often in conjunction with sterile needles and

condoms43. 

a) HCV Disinfection with Bleach 

In vitro studies have shown that bleach is effective for inactivating many pathogens,

including HIV and hepatitis B44-46. However, relatively little is known about the

inactivation of HCV by chemical germicides18. The lack of an in-vitro cultivation system 

for HCV limits the ability to investigate the efficacy of disinfection. Published

information comes mainly from experiments in which the integrity of viral particles,

antigens, nucleic acid and/or enzymes is used as a measure of the presence or absence
of infectious virus. Such tests may show viral presence, but do not necessarily answer

questions of infectivity18. Even polymerase chain reaction (PCR) detection methods

cannot distinguish between infectious and inactivated virus47. 

To address this challenge, some researchers have turned to animal models.

Unfortunately, the only truly appropriate animal model is the chimpanzee. Given their

endangered status chimpanzee studies are both ethically difficult and very expensive18.

More recently, other viruses including the bovine diarrhea virus (BVDV) have been
used as surrogates for HCV18,48. 

The current challenge of determining true infectivity limits our ability to evaluate

appropriate dilution and exposure times. A 1:10 dilution of domestic bleach is

commonly recommended for clean up of blood spills, and this concentration should be

adequate to deal with HCV (and HBV) in blood18, although supportive evidence is

lacking. However, blood remaining in a syringe poses different challenges than surface
blood spills. The risks of transmission from an improperly cleaned and disinfected

syringe are much higher than from traces of blood left on an outside surface. Studies

have shown that undiluted bleach requires shorter exposure times than diluted bleach

to be effective against HIV-1. It may also be more effective in the presence of residual

blood in the syringe49. Presumably, the same would be true against HCV. 
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b) Factors Affecting HCV Inactivation 

As with any disinfectant, there are factors that reduce bleach’s effectiveness against

HCV. These include the amount of organic material, e.g., fresh, dried or clotted blood,

left in or on the equipment (‘soil load’), how long the blood has been sitting in the

syringe, the length of time bleach is in contact with the equipment, the “freshness” of

the bleach and whether or not the bleach is used properly42,50. 

Studies have shown that contact time and soil load are the two most significant of these. 

Disinfection with an effective compound for an inadequate time may not succeed in

inactivating sufficient amounts of the pathogen to render it non-infective. Likewise,

residual organic compounds, such as blood or infected tissue, can significantly impair

any disinfectant’s ability to inactivate HCV, HBV, HIV or other pathogens. Therefore,

even highly effective chemicals can fail to properly inactivate HCV in the absence of

proper cleaning (removal of residual blood) of the devices that are being disinfected18. 

The stability of bleach also affects its effectiveness as a disinfectant for injection drug

users. For example, dilution and storage in direct sunlight are known to reduce bleach

stability and available free chlorine for disinfection44,51. 

Current laboratory methods limit our ability to determine the effectiveness of bleach for 

inactivating HCV. In the absence of a simple in vitro cultivation system it is difficult for 

researchers to determine if changes in viruses’ physical appearance, reduction of viral
load and/or viral inhibition of host cell binding represent loss of infectivity. As well,

laboratory test conditions often bear little resemblance to field use. Contact times

between the virus and the test product are often too long to be realistic for field use.

And the ‘soil load’ in test virus suspension may not be reflective of difficult-to-deal-with 

body fluids, such as blood18. 

c) Studies on the Efficacy of Bleach for Disinfecting 
Injecting Equipment 

There have been a limited number of studies that attempted to demonstrate the

effectiveness of bleach or related germicides against HCV. Kapadia et al. examined

associations between bleach use and HCV seroconversion using a nested case-controlc

design. Compared to participants reporting no bleach use, they found that those who

reported using bleach all the time had an odds ratiod for HCV seroconversion of 0.35

and those reporting bleach use less than all the time had an odds ratio of 0.7652.

However, this study did not have sufficient power to determine if these results were

statistically significant. 

6

c Kapadia et al. matched 78 cases (IDU HCV seroconverters) with 390 persistently HCV
seronegative injection drug users, all between 18 and 30 years of age. Up to five controls were
matched to each case on gender, race/ethnicity, recent (within last six months) injection, date of
study entry and length of follow-up.

d ‘Odds Ratio’ (OR) is the chance that an event will happen (e.g., infection/ seroconversion)
compared to the chance that it will not happen (e.g., an odds ratio for group A vs. group B. of 4.0
means group A has 400% (four times) the chance of the event happening). 



Agolini et al. showed that another chlorine-based compound, sodium

dichloroisocyanurate (NaDCC), at a dilution resulting in 2500ppm chlorine inhibited

the binding of HCV to host cells, which might imply reduced infectivity. This inhibition 

reached a maximum of just 91.7% after a contact time of 10 minutes53. As this chlorine

compound is less sensitive than sodium hypochlorite (bleach) to inactivation by organic

substances, household bleach might be even less effective. 

In another study, Charrel et al. used molecular tests to evaluate the efficacy of two

disinfectants for inactivating HCV: a 2% glutaraldehyde solution and a sodium

hypochlorite with potassium permanganate and monosodium phosphate solution.

Although the sodium hypochlorite-based disinfectant was able to inactivate

HCV-positive serum, it did so only at concentrations greater than 90% (4500

parts/million active chlorine) after a contact time of 10 minutes54. 

Given its disinfectant properties and its success against other pathogens, including

hepatitis B, bleach may be effective for disinfecting HCV-infected needles and other

IDU equipment. However, the available literature is not conclusive. 

4. Bleach Use Among Injection Drug Users 

Although bleach, if used properly, may be effective for disinfecting IDU equipment, the 

effectiveness is irrelevant if people who use injection drugs do not have access to

bleach, do not use it, and/or use it incorrectly. Jamner et al. reported that although a

majority of injection drug users were aware of the potential benefits of bleaching

needles and intended to use bleach, relatively few of them actually did55. And while

early HIV prevention efforts seemed to show that injection drug users quickly took up

the practice of disinfecting shared needles with bleach56, these encouraging early trends 

were not sustained. 

Today, while most people who use injection drugs may use bleach occasionally or even

most of the time, few use it all the time55 and most do not use it correctly. A 1993 study

assessed whether or not injection drug users were aware of recom- mended bleaching

guidelinese and whether such awareness led to improved bleaching behaviours. They

found that only 35% of interviewed drug users knew both that full-strength bleach

should be used and that the exposure time must be at least 30 seconds. More

importantly, 75% of injection drug users who had shared equipment in the last three to

six months reported either not using bleach or using it inconsistently. Only 7% knew

the guidelines and reported always using full-strength bleach58. Studies have also

7

e In 1993, the Centers for Disease Control (CDC), the National Institute on Drug Abuse (NIDA)
and the Center for Substance Abuse Treatment (CSAT) issued a joint bulletin containing
provisional guidelines on the use of bleach to disinfect hypodermic syringes. These guidelines
recommended that injection drug users who do not stop injecting and sharing injection equipment 
use full-strength household bleach to disinfect equipment and keep the bleach in contact with the
equipment for at least 30 seconds. They also describe the specific procedure that should be
followed for disinfecting syringes57. 



observed that a majority of drug injectors expose their works to bleach for less than the

recommended 30 seconds, compromising the effectiveness of the disinfection46,59. 

It should also be noted that although these guidelines were developed in response to

HIV research, the data were not then nor are they now considered definitive46, and no

follow-up research has been done to determine whether or not compliance with these

guidelines effectively and reliably prevents transmission of HIV, HCV or other

bloodborne pathogens. 

Interventions to teach and encourage the proper use of bleach have been tested but few 

have been effective, either because of the time and complexity required for adequate

disinfection, or because of decreasing compliance over time. Carlson et al. found that

interventions including the provision of the CDC/NIDA/CSAT bleaching guidelines

and one-on-one instruction on the use of these guidelines did improve bleach use.

However, these improvements were slight and were not sustained46. Likewise, McCoy

et al. found that among Miami injection drug users who were taught bleach cleansing

methods, compliance decreased as stricter criteria (e.g., longer times, pre-cleaning,

more rinses, use of water and bleach) were required59. In contrast, some targeted

interventions have been successful in convincing people who use injection drugs to

bleach their injecting equipment. Rietmeijer et al. observed that exposure to their

intervention program (peer and role model counselling regarding bleach use,

distribution of bleach kits and written materials encouraging bleach use) was

significantly associated with an increase in consistent self-reported bleach use (OR 1.8;

95% CI 1.0 – 3.2; p < 0.05)60. And a San Francisco study found that reported use of
bleach to disinfect needles was protective in a multivariate model of anti-HCV61.

However, these reports rely on IDU self-report, and other studies have found that

self-reported bleach use often does not reflect true bleach usage59. 

It is extremely difficult to influence behaviour in a population where individuals are

making decisions while high on drugs, have very low self-esteem and little sense of, or

desire for, self-care. Even among injection drug users who are positively predisposed to 

using new needles and/or bleaching used ones, “when forced to choose between
postponing drug use and an unsafe injection, the discomfort of withdrawal and the

attraction of the drug effect will typically result in injecting55.” It is unlikely, therefore,

that any bleach-based intervention program will achieve good compliance, and will

therefore not be able to change behaviour significantly enough to interrupt disease

transmission. 
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5. Comparison of the Efficacy of Bleach in Preventing
Hepatitis B and HIV Transmission                          

a) Hepatitis B 

Like HCV, infection with hepatitis B virus (HBV) can become a chronic illness which

affects overall health and can cause cirrhosis and carcinoma62. Unlike HCV, HBV is

vaccine-preventable. Thirty-four percent of HBV infections in Canada are attributable

to injection drug use63. 

As with HCV, relatively little is known about the inactivation of HBV by chemical

germicides18. It does appear that HBV can be inactivated by household bleach22,64,65.

Sehulster et al. reported that concentrations of 5600ppm or more of available chlorine

(approximately 1:9 dilution of household bleach) were able to reduce hepatitis B surface 

antigen reactivity in plasma after an exposure time of one minute or more45. Using a

chimpanzee model, Bond et al. found that exposure to bleach for 10 minutes at 20° C

resulted in complete HBV inactivation65. Payan et al. reported that sodium hypochlorite 

at 4700ppm free chlorine (approximately 1:11 dilution bleach) reduced viral titres 1000

to 10,000-fold, although more diluted concentrations were not effective, resulting in

less than 10-fold viral reduction66. And Thraenhart et al. reported that a 1% sodium

hypochlorite solution (approx. 1:5 dilution of household bleach) caused Dane particle

(the complete, infectious HBV virion) alteration in 60% and disintegration in 50% after

an exposure time of five minutes. Disintegration increased to 90% when a 2% solution
was used67. 

Caution is still needed in interpreting the results of HBV disinfection studies; as with

HCV studies, most of these studies use proxies for infectivity and therefore may not

represent true viral inactivation. They also used exposure times that may not be realistic 

in IDU settings. 

Research into the effectiveness of using bleach to eliminate hepatitis B transmission has 

implications for hepatitis C as HCV is probably at least as easy to inactivate as HBV18. 

b) HIV 

HIV infection typically results in immunosuppression, leaving infected individuals

vulnerable to opportunistic infections and cancers. As with hepatitis, IDU is an

important mode of transmission for HIV. More than one third (35%) of all AIDS cases

reported in the United States in 1995 and 30% of annual positive HIV tests in Canada

are associated with IDU68,69. 

The CDC, NIDA and CSAT advocate the use of bleach for disinfecting drug injection

equipment. In a joint bulletin released in 1993, these organizations stated that, “bleach

disinfection of needles and syringes continues to have an important role in reducing the 
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risk for HIV transmission for injecting-drug users who reuse or share a needle or

syringe57.” 

Some studies have shown that bleach can inactivate cell-associated HIV in syringes

within just 10 seconds of exposure. However, this contact time is insufficient when the

contaminated syringes are left standing for three hours at room temperature. Syringe

disinfection, then, is dependent on the extent of cleaning in relation to organic

contamination42. 

Current data suggest that a minimum bleach exposure time of 30 seconds is required to

consistently inactivate HIV, even with full strength bleach46,49. This contact time is

often not achieved by injection drug users. A 1991 Baltimore study illustrated that

bleach use does not eliminate HIV risk among drug users, even among those who report 

using it all the time59. 

Abdala et al. attempted to replicate a real-world injection drug use situation. They used

syringes containing 2µl, 20µl and 40µl of HIV-1 infected blood, rinsed them quickly

(taking only the time to draw in and immediately expel rinse liquid) with water, diluted

bleach (1:10) and/or undiluted bleach and then tested them for viable HIV-1. More

rinses and greater bleach concentrations showed the best results: less than 1% of

syringes rinsed three times with water or once with undiluted bleach contained viable

HIV-1. Diluted bleach was no better than water after one rinse, and only marginally

better after two or three rinses70.  Importantly, although even undiluted bleach did not

inactivate 100% of HIV-1 in 100% of the syringes, it did reduce the viral load

significantly. Such a decrease could decrease the risk of HIV transmission among

people who use injection drugs70. 

These laboratory-based studies address only the ability of bleach to eliminate HIV in

syringes. Epidemiologic studies in real world settings have found that self-reported use

of bleach has not been associated with a reduction in HIV prevalence71. Titus et al.

reported that among a sample of New York injection drug users, increasing levels of

bleach use were not consistently associated with decreasing odds ratios for HIV

seroconversion72. And a prospective study by Vlahov and colleagues (1991) reported no

significant difference in seroconversion rates among injection drug users reporting the

use of disinfectants all of the time, some of the time, or never46. These results suggest

that the effectiveness of bleach observed in laboratory studies is not achieved in

real-life situations. 
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6. Harm Reduction Programs 

Harm reduction programs for people who inject drugs include strategies to prevent

initiation of injection drug use, strategies to enhance safe injection among those who

are injecting and may emphasize detoxification and rehabilitation services. Although

abstinence can be one goal of harm reduction strategies, it should never be a condition

of access to services2,73. 

Needle Exchange Programs 

Needle exchange programs (NEP) are probably the most common harm reduction

initiative. NEPs provide sterile needles to people who use injection drugs and collect

used needles for disposal. In theory, if bleach disinfection works, then a cleaned needle 

is as good as a new needle. We can, therefore, look at the effectiveness of NEPs to
evaluate the potential effectiveness of bleach education and distribution programs for

injection drug users. 

Needle exchange programs were first established in the 1980s as an effort to slow the

spread of HIV. Evaluations of these programs and associated research reported that

syringe exchanges reduce HIV risk behaviours, slow the spread of HIV infection

among people who use injection drugs and do not produce increases in the injection of

illicit drugs74,75. Studies have shown a decrease in HIV seroprevalence in cities with

syringe exchanges compared to those without76,77. They have also reported an increased 

risk of infection among injection drug users who do not use syringe exchanges

compared to those who do78. 

Other studies, however, have found that NEPs are not sufficient to stop HIV

transmission. An Amsterdam cohort study found no association between HIV

seroconversion and NEP use between 1986 and 199179. In Vancouver, British

Columbia, an HIV outbreak continued despite a large-scale, established and well-used
NEP which was the main source of syringes even for those who seroconverted during

this outbreak23. And a 1997 Montreal study found that the risk of HIV infection was

significantly higher – 2 to 10 times greater – among injection drug users who reported

recent NEP use compared to those who did not80. 

For HCV, there is some research that demonstrates a decreased risk of transmission

through the use of NEPs. A series of cross-sectional surveys in Glasgow provided

evidence that the prevalence of HCV among people who inject drugs had decreased

since the establishment of needle/syringe exchanges in that city81. An evaluation of the

Tacoma syringe exchange reported strongly significant associations between non-use of 

the syringe exchange and HBV and HCV infection75. The authors estimated that use of

NEP would have resulted in a 61% reduction in HBV cases and a 65% reduction in

HCV cases75. And an ecological review of 190 studies from 101 cities worldwide

undertaken by the Australian Commonwealth Department of Health and Ageing found
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that HCV prevalence was lower in cities with NEP compared to cities without NEP.

Among new injectors (injecting for three years or less), this review found an average

HCV prevalence of 25% in cities with NEP compared to 66% in those without77. 

However, these limited studies are the only ones that report such success. Many

studies report very high HCV prevalence rates in IDU populations (75% to 95%),

despite harm reduction interventions74. Even with these initiatives, the majority of

injection drug users still become infected12. For example, in Seattle, a cohort study
showed no apparent protective effect of NEP use against HBV or HCV infection, and,

in fact, injection drug users who had never used the syringe exchange had a lower

incidence of HCV than those who did use the exchange79. Similarly, in Sweden, a

prospective cohort study followed injection drug users who used a local syringe/needle

exchange for between six months and two years. None of those drug users who were

HIV-negative at the start of the study seroconverted to HIV positive, but 25% of

originally HBV-negative injection drug users seroconverted to HBV positive, and 56%

of originally HCV-negative injection drug users seroconverted to HCV positive82.  This

suggests the very high transmissibility of HCV despite NEPs. Likewise, the Australian

ecological review, while observing reduced prevalence and incidence rates in cities

with NEP, found that these cities still had a median HCV prevalence of 60% and

averaged incidence rates of over 18 per 100 person years77. In Scotland, studies

through the 1990s showed that while there was a decrease in HCV prevalence between 

1990 and 1997, the trend did not continue past 1997. Implemented harm reduction

measures may have helped to reduce the spread of HCV, but were, “not sufficient to

bring this epidemic under control and reduce transmission to sporadic levels83.” 

A potential explanation for the limited effectiveness of NEPs in stopping transmission

of HCV infection is that despite access to sterile needles, borrowing and sharing

persists61,81. Hahn et al. reported that despite well established and extensive syringe

exchange programs in San Francisco, one third (32%) of surveyed young injectors

(under age 30) had still injected with a needle used by someone else in the preceding

30 days61. In Glasgow, a 1996 cross-sectional survey showed that 16% of recruited

injectors who use needle/syringe exchanges had injected with a used syringe within the 

preceding month and 33% admitted to passing their used equipment onto others81. And 

only 19% of injection drug users interviewed as part of the Winnipeg Injection Drug

Epidemiology Study reported using a new needle/syringe every time they injected84,

despite the presence and use of NEPs. These studies highlight that NEPs by

themselves do not prevent needle sharing. 

Equally important, most NEPs do not address the issue of shared injection equipment

other than needles/syringes. This paraphernalia includes spoons, filters, cookers, water, 

water bottles and even the drugs themselves if they are prepared communally. Among

Montreal street youth surveyed, 84% reported first injecting with a clean needle, but
only 62% used clean drug preparation equipment85. Non-injection drug use, too, often

involves sharing pipes and/or straws. Shared injecting, snorting and smoking
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equipment has been correlated with HCV transmission, and likely contributes to

NEPs’ lack of success in reducing HCV spread79. 

Research has shown that certain factors can influence the success of NEP in preventing 

HCV infection. For example, Hahn et al. reported that obtaining one’s first needle

from a needle exchange was protective against HCV infection61. Similarly, starting

one’s injecting career after the establishment of needle exchange program in the

community, rather than before, has been shown to be protective against HCV
infection, even after adjusting for length of time injecting drugs81. These factors must

be more closely examined in order to design prevention programs that target high-risk

individuals at the appropriate times in their injecting careers. 

Overall, the data supporting the efficacy of NEPs are limited, especially against HCV.

The reasons for NEP failure are likely diverse and may include difficulty accessing

NEPs, inconsistency of use, transmission by equipment not provided by NEPs (e.g.,

cookers, filters), transmission by non-injection drug use such as snorting cocaine or

smoking crack, and/or other individual risk factors. Given the limited NEP efficacy

data and the more complicated process that bleach-based sterilization requires, it is

unlikely that bleach distribution will be effective in reducing HCV transmission. 

Safe Injection Sites

Several European and Australian cities have developed “tolerance zones”, “injection

rooms”, “health rooms” and/or “contact centres”. These are supervised injection sites

where people who inject drugs can obtain clean injection equipment, condoms, advice

and/or medical attention. They often include space where injection drug users can take 

drugs in a comparatively safe environment, usually under the supervision of medically

trained personnel and with access to a full range of sterile injecting equipment73,86.

These are often called “safe injection sites” although this is a misnomer, as safety
cannot be assured until the quality and quantity of drugs is also supervised. Supervised 

injection sites may have more success than NEPs in reducing the transmission of

bloodborne pathogens. 

The first ‘drug rooms’ were established in Switzerland in the late 1980s. The number

has since grown, and there are now supervised injection sites in Switzerland, Germany, 

the Netherlands, Australia and the United Kingdom73. The Harm Reduction Action

Society has prepared a proposal for a Safe Injection Facility Pilot Project in Vancouver, 

BC87, and the establishment of such a site has been supported in public opinion polls

(71% support) and by the provincial medical health officer88. Elsewhere in Canada, the

HIV/AIDS Legal Network advocates for the establishment of, “safe injection facilities

as part of an overall strategy of more effectively respond to injection drug use and its

harms in Canada89.” 
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Although there have been few evaluation studies on European supervised injecting

centres published in English, available studies provide evidence that such facilities

reduce public nuisance, improve access and uptake of health and other welfare service, 

reduce opioid-related overdose risk and reduce risk of bloodborne virus

transmission73,90,91. Injection drug users view safe injection sites favourably and in cities 

where they are not yet established, most people who use injection drugs self-report

that they would use such sites if they were available86,92. Whether this would truly be

the case is not clear, as other factors may influence use of these sites. However, the

acceptability of such sites are supported by the Australian experience, where within six 
months of opening its doors, the Medically Supervised Injecting Centre (MSIC)

registered over 1500 clients and supervised over 11,000 client visits93. Use of the MSIC 

grew monthly, from 401 visits in May to 2988 in October. As well as supervising

injections, the MSIC provided 610 referrals for drug treatment, medical consultations

and social welfare assistance in this time. MSIC staff also managed 87 drug-overdose

related clinical incidence with no adverse sequelae93. The transmission of bloodborne

pathogens was not assessed. 

While most safe injection sites are inside spaces, some cities and countries have

experimented with outdoor “open tolerance zones.” Here, people who inject drugs may 

congregate and use drugs, but the zones are patrolled by police and may be served by

NEP, methadone units, crisis centres, medical services and/or other services for

injection drug users. The population using these spaces, however, tend to be unstable

and volatile and thus these zones have been short-lived73. 

Syringe Vending Machines 

Another harm reduction measure that has been tested in various sites is syringe

vending machines. These are similar to coin-operated soda machines that accept

contaminated syringes and mechanically provide sterile syringes in exchange94.

Advantages of such vending machines include their 24-hour availability and their
provision of anonymous, no-cost needles/syringes94,95. 

In Marseilles, France, a survey conducted after an experimental one-year period with

these machines found that they were used regularly and attracted younger injection

drug users who were less likely to have had contact with the health care system

through participation in drug maintenance treatment programs94. 
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7. Summary 

While studies on the effectiveness of bleach in inactivating HCV are limited, laboratory

studies do demonstrate that bleach can reduce viral titres sufficiently to reduce viral

infectivity. However, there are no clear parameters that guarantee viral inactivation.

HCV is highly infective; as little as 104 copies/mL of the virus has been shown to cause

HCV infection and cause chronic disease96. Most chronically infected people harbour at 

least 100 to 1000 times more virus per mL than that, making viral inactivation difficult. 

Moreover, although bleach distribution programs are widespread, people who use

injection drugs report using bleach inconsistently55. As a result, these programs are

unlikely to appreciably reduce the risk of HCV transmission. 

If used properly, sterile needles obtained through NEPs may reduce the risk of HCV

transmission. However, NEPs – like bleach – do not prevent equipment sharing.

Evidence suggests that injection drug users continue to share injection equipment,
even if sterile equipment is available. Furthermore, neither bleach nor NEPs address

other contaminated equipmentf, non-injection drug use or the injecting procedures

used while high or desperate for a fix. Therefore, although NEPs could reduce the risk

of HCV transmission, they are unlikely to be sufficient for preventing it61, 81. 

HCV is endemic in IDU populations worldwide. This endemicity, coupled with HCV’s

high infectivity, results in prevalence rates estimated at more than 80%4,23,24. Targeting
new injection drug users is the best chance for prevention programs to interrupt viral

transmission. 
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8. Recommendations 

“For both hepatitis B and C, preventing the initiation of drug injection and

establishing harm reduction practices among injection drug users hold the key

to effective control of transmission1.” 

u Bleach disinfection should not be recommended outside the context of a

broad-based harm reduction strategy. Although partial effectiveness cannot be

excluded, the published data clearly indicate that bleach disinfection has limited

benefit in preventing HCV transmission among injection drug users. More research

is needed into the ability of bleach to disinfect needles and equipment, into proper

bleaching procedures and into IDU behaviour. Bleach distribution and education

programs for people who use injection drugs must be careful not to impart a false

sense of security regarding bleach’s protective efficacy. 

u Support the establishment of safe injection sites as part of a comprehensive harm

reduction strategy. The published data show that neither bleach disinfection nor

needle exchange programs are sufficient to stop transmission of HCV and other

bloodborne pathogens. European experience suggests that safe injection sites may

have greater success. Such sites not only reduce the harm associated with IDU, they
also provide access to comprehensive support programs. 

u Support IDU education programs. Injection drug users must be educated about the 

risks of their drug use, including the possibility of infection with HIV, HCV or other

bloodborne pathogens. Safe injection techniques – using sterile technique and

equipment (needles, syringes, cookers, filters, etc.) for every injection – are key. This 

education should be part of a comprehensive self-care harm reduction framework

adapted for ethnicity, educational level and IDU culture. 

u Target high-risk groups. Persons at high risk of experimenting with or initiating

injection drug use should be specifically targeted to prevent IDU-associated

infections. Research should investigate the factors that cause people to start injecting 

drugs, to enable the development and evaluation of prevention programs. 

There are many unanswered questions about the best way to prevent transmission of

bloodborne pathogens among people who use injection drugs, and no easy answers.

What is clear is that a comprehensive approach is essential, and that there is no silver
bullet. An expert panel should now be convened in Canada to discuss the issues raised

in this report, to develop appropriate policy and to determine next steps, including

identifying the necessary components of a comprehensive, integrated approach to

effective hepatitis C prevention. 

16



References 

1. Zou, S., Vardy, L. and Giulivi, A. Pre ven tion and Con trol of Vi ral Hep a ti tis and Emerg ing

Bloodborne Patho gens in Can ada. Can Commun Dis Rep, 2001. 27 Suppl 3: p. 13-15. 

2. Hep a ti tis C—pre ven tion and con trol: a pub lic health con sen sus. Ot tawa, Can ada, Oc to ber

14-16, 1998. Can Commun Dis Rep, 1999. 25 Suppl 2: p. i-iii, 1-25. 

3. Hep a ti tis. 2002, Health Can ada. Ot tawa, ON. 

4. Hep a ti tis C & In jec tion Drug Use. 2001, Health Can ada. Ot tawa, ON. 

5. Hep a ti tis C and Why is it a Prob lem? 2001, Health Can ada. Ot tawa, ON. 

6. Rec om men da tions for pre ven tion and con trol of hep a ti tis C vi rus (HCV) in fec tion and

HCV-re lated chronic dis ease. Cen ters for Dis ease Con trol and Pre ven tion. MMWR

Recomm Rep, 1998. 47(RR-19): p. 1-39. 

7. Al ter, M.J., et al., Hep a ti tis C. In fect Dis Clin North Am, 1998. 12(1): p. 13-26. 

8. Page-Shafer, K.A., et al., Hep a ti tis C vi rus in fec tion in young, low-in come women: the role of 

sex u ally trans mit ted in fec tion as a po ten tial co -fac tor for HCV in fec tion. Am J Pub lic Health, 

2002. 92(4): p. 670-6. 

9. Bigham, M., In formed De ci sion-mak ing about Mother-to-child Trans mis sion of Hep a ti tis C

Vi rus by Breast feed ing. 2000, BC Cen tre for Dis ease Con trol So ci ety: Van cou ver, BC. 

10. Granovsky, M.O., et al., Hep a ti tis C vi rus in fec tion in the moth ers and in fants co hort study.

Pe di at rics, 1998. 102(2 Pt 1): p. 355-9. 

11. Hep a ti tis C: med i cal in for ma tion up date. Ca na dian Liver Foun da tion. Na tional Hep a ti tis C

Ed u ca tion Pro gram. Can J Pub lic Health, 2000. 91 Suppl 1: p. S4-9. 

12. Pat rick, D.M., et al., Pub lic health and hep a ti tis C. Can J Pub lic Health, 2000. 91 Suppl 1: p. 

S18-21, S19-23. 

13. Hep a ti tis C. Cen ters for Dis ease Con trol and Pre ven tion. Hep a ti tis Branch. 2000: At lanta,

GA.

14. Weinstock, H.S., et al., Hep a ti tis C vi rus in fec tion among pa tients at tend ing a clinic for

sex u ally trans mit ted dis eases. JAMA, 1993. 269(3): p. 392-4.

15. Leon ard, L., et al., The Ef fec tive ness of Harm Reduction Strat e gies in Mod i fy ing Hep a ti tis C 

In fec tion among In jec tion Drug Us ers in Can ada. Can Commun Dis Rep, 2001. 27 Suppl 3:

p. 52-55. 

17



16. An der son, F.H., ed., N. Rock, ed., and S. Camp bell, ed., The Hep a ti tis Knowl edge

News let ter: Hep C: Trans mis sion. n.d., HepNet: The Hep a ti tis In for ma tion Network. 

17. Rose, V.L., CDC is sues new rec om men da tions for the pre ven tion and con trol of hep a ti tis C

vi rus in fec tion. Am Fam Phy si cian, 1999. 59(5): p. 1321-3. 

18. Sattar, S.A., et al., Pre vent ing the spread of hep a ti tis B and C vi ruses: where are ger mi cides

rel e vant? Am J In fect Con trol, 2001. 29(3): p. 187-97. 

19. Sherman, M., The HepUpdate se ries: Up date 1 - Fall 1995: How Sig nif i cant is hep a ti tis C

in fec tion in Can ada? 1995, HepNet: The Hep a ti tis In for ma tion Network. 

20. Gully, P.R. and M.L. Tepper, Hep a ti tis C. CMAJ, 1997. 156(10): p. 1427-30. 

21. Al ter, M.J., et al., The prev a lence of hep a ti tis C vi rus in fec tion in the United States, 1988

through 1994. N Engl J Med, 1999. 341(8): p. 556-62. 

22. Pre vent ing the trans mis sion of bloodborne patho gens in health care and pub lic ser vice

set tings. Can Commun Dis Rep, 1997. 23 Suppl 3: p. i-vii, 1-43, i-vii, 1-52. 

23. Strathdee, S.A., et al., Nee dle ex change is not enough: les sons from the Van cou ver in ject ing

drug use study. AIDS, 1997. 11(8): p. F59-65. 

24. Pat rick, D.M., et al., In ci dence of hep a ti tis C vi rus in fec tion among in jec tion drug us ers

dur ing an out break of HIV in fec tion. CMAJ, 2001. 165(7): p. 889-95. 

25. Ford, P.M., et al., Seroprevalence of hep a ti tis C in a Ca na dian fed eral pen i ten tiary for

women. Can Commun Dis Rep, 1995. 21(14): p. 132-4. 

26. Pearson, M., P.S. Mistry, and P.M. Ford, Vol un tary screen ing for hep a ti tis C in a Ca na dian

fed eral pen i ten tiary for men. Can Commun Dis Rep, 1995. 21(14): p. 134-6. 

27. Roy, E., et al., Risk fac tors for hep a ti tis C vi rus in fec tion among street youths. CMAJ, 2001.

165(5): p. 557-60. 

28. Falck-Ytter, Y., et al., Sur pris ingly small ef fect of an ti vi ral treat ment in pa tients with

hep a ti tis C. Ann In tern Med, 2002. 136(4): p. 288-92. 

29. Manns, M.P., et al., Peginterferon alfa-2b plus ribavirin com pared with in ter feron alfa-2b

plus ribavirin for ini tial treat ment of chronic hep a ti tis C: a ran dom ised trial. Lan cet, 2001.

358(9286): p. 958-65. 

30. Lauer, G.M. and B.D. Walker, Hep a ti tis C vi rus in fec tion. N Engl J Med, 2001. 345(1): p.

41-52. 

18



31. Sievert, W., Man age ment is sues in chronic vi ral hep a ti tis: hep a ti tis C. J Gastroenterol

Hepatol, 2002. 17(4): p. 415-22. 

32. Wiebe, J. and B. Reimer, Pro file of Hep a ti tis C & In jec tion Drug Use in Can ada. A

Dis cus sion Pa per. Pre pared for Hep a ti tis C Pre ven tion, Sup port & Re search Pro gram.

Pop u la tion & Pub lic Health Branch. Health Can ada. 2000, Ca na dian Cen tre on Sub stance

Abuse (CCSA): Ottawa, ON. 

33. Pre vent ing HIV Trans mis sion: The Role of Ster ile Nee dles and Bleach, ed. J. Normand, D.

Vlahov, and L.E. Mo ses. 1995, Wash ing ton: Na tional Acad emy Press. 

34. Thorpe, L.E., et al., Risk of hep a ti tis C vi rus in fec tion among young adult in jec tion drug

us ers who share in jec tion equip ment. Am J Epidemiol, 2002. 155(7): p. 645-53.

35. Wood, E., et al., Un safe in jec tion prac tices in a co hort of in jec tion drug us ers in Van cou ver:

could safer in ject ing rooms help? CMAJ, 2001. 165(4): p. 405-10. 

36. Sam uel, M.C., et al., As so ci a tion be tween her oin use, nee dle shar ing and tat toos re ceived in

prison with hep a ti tis B and C positivity among street-re cruited in ject ing drug us ers in New

Mex ico, USA. Epidemiol In fect, 2001. 127(3): p. 475-84. 

37. Kwiatkowski, C.F., K. Fortuin Corsi, and R.E. Booth, The as so ci a tion be tween knowl edge

of hep a ti tis C vi rus sta tus and risk be hav iors in in jec tion drug us ers. Ad dic tion, 2002. 97(10): 

p. 1289-94. 

38. Jurgen, R. and D. Riley, Re spond ing to AIDS and Drug Use in Pris ons in Can ada. 1997. 

39. Kleinman, S., et al., The in ci dence/win dow pe riod model and its use to as sess the risk of

trans fu sion-trans mit ted hu man im mu no de fi ciency vi rus and hep a ti tis C vi rus in fec tion.

Transfus Med Rev, 1997. 11(3): p. 155-72. 

40. Fletcher, J. and D. Ciancone, Why life’s a bleach (The So dium Hypochlorite Story).

En vi ron men tal Sci ence & En gi neer ing, 1996. 

41. Newmeyer, J.A., Why bleach? Fight ing AIDS con ta gion among in tra ve nous drug us ers: the

San Fran cisco ex pe ri ence. J Psy cho ac tive Drugs, 1988. 20(2): p. 159-63. 

42. Romanelli, F., K.M. Smith, and C. Pomeroy, Re duc ing the trans mis sion of HIV-1: nee dle

bleach ing as a means of dis in fec tion. J Am Pharm Assoc (Wash), 2000. 40(6): p. 812-7. 

43. Ogborne, A.C., V. Carver, and J. Wiebe, Harm Re duc tion and In jec tion Drug Use: an

in ter na tional com par a tive study of con tex tual fac tors in flu enc ing the de vel op ment and

im ple men ta tion of rel e vant pol i cies and pro grams. 2001, Health Canada. 

19



44. Rutala, W.A., et al., Sta bil ity and bac te ri cidal ac tiv ity of chlo rine so lu tions. In fect Con trol

Hosp Epidemiol, 1998. 19(5): p. 323-7. 

45. Sehulster, L.M., et al., Im mu no log i cal and bio phys i cal al ter ation of hep a ti tis B vi rus

an ti gens by so dium hypochlorite dis in fec tion. Appl En vi ron Microbiol, 1981. 42(5): p. 762-7.

46. Carlson, R.G., et al., A pre lim i nary eval u a tion of a mod i fied nee dle-clean ing in ter ven tion

us ing bleach among in jec tion drug us ers. AIDS Educ Prev, 1998. 10(6): p. 523-32. 

47. Hilfenhaus, J., et al., Anal y sis of hu man plasma prod ucts: poly mer ase chain re ac tion does

not dis crim i nate be tween live and in ac ti vated vi ruses. Trans fu sion, 1997. 37(9): p. 935-40. 

48. Borovec, S., et al., In ac ti va tion ki net ics of model and rel e vant blood-borne vi ruses by

treat ment with so dium hy drox ide and heat. Bi o log i cals, 1998. 26(3): p. 237-44. 

49. Shapshak, P., et al., Pre lim i nary lab o ra tory stud ies of in ac ti va tion of HIV-1 in nee dles and

sy ringes con tain ing in fected blood us ing un di luted house hold bleach. J Acquir Im mune

Defic Syndr, 1994. 7(7): p. 754-9. 

50. Up date on the Use of Bleach to Pre vent Trans mis sion of HIV and Hep a ti tis among In jec tion

Drug Us ers. 1999, Pub lic Health Se at tle & King County. 

51. Clark son, R.M., A.J. Moule, and H.M. Podlich, The shelf-life of so dium hypochlorite

ir ri gat ing so lu tions. Aust Dent J, 2001. 46(4): p. 269-76. 

52. Kapadia, F., et al., Does bleach dis in fec tion of sy ringes pro tect against hep a ti tis C in fec tion

among young adult in jec tion drug us ers? Ep i de mi ol ogy, 2002. 13(6): p. 738-41. 

53. Agolini, G., A. Russo, and M. Clementi, Ef fect of phe no lic and chlo rine dis in fec tants on

hep a ti tis C vi rus bind ing and infectivity. Am J In fect Con trol, 1999. 27(3): p. 236-9. 

54. Charrel, R.N., et al., Eval u a tion of dis in fec tant ef fi cacy against hep a ti tis C vi rus us ing a

RT-PCR-based method. J Hosp In fect, 2001. 49(2): p. 129-34. 

55. Jamner, M.S., N.H. Corby, and R.J. Wolitski, Bleach ing in jec tion equip ment: in flu enc ing

fac tors among IDUs who share. Subst Use Mis use, 1996. 31(14): p. 1973-93. 

56. Watters, J.K., His tor i cal per spec tive on the use of bleach in HIV/AIDS pre ven tion. J Acquir

Im mune Defic Syndr, 1994. 7(7): p. 743-6. 

57. Use of bleach for dis in fec tion of drug in jec tion equip ment. MMWR Morb Mor tal Wkly Rep, 

1993. 42(21): p. 418-9. 

58. Knowl edge and Prac tices Among In ject ing-Drug Us ers of Bleach Use for Equip ment

Dis in fec tion — New York city, 1993. MMWR Morb Mor tal Wkly Rep, 1994. 43(24): p.

445-446. 

20



59. Haverkos, H.W. and T.S. Jones, HIV, drug-use par a pher na lia, and bleach. J Acquir

Im mune Defic Syndr, 1994. 7(7): p. 741-2. 

60. Rietmeijer, C.A., et al., In creas ing the use of bleach and con doms among in ject ing drug

us ers in Den ver: out comes of a tar geted, com mu nity-level HIV pre ven tion pro gram. AIDS,

1996. 10(3): p. 291-8. 

61. Hahn, J.A., et al., Hep a ti tis C vi rus in fec tion and nee dle ex change use among young in jec tion

drug us ers in San Fran cisco. Hepatology, 2001. 34(1): p. 180-7. 

62. Hong, Z., S. Zou, and A. Giulivi, Hep a ti tis B and its Con trol in South east Asia and China.

Can Commun Dis Rep, 2001. 27 Suppl 3: p. 31-33. 

63. Zhang, J., S. Zou, and A. Giulivi, Hep a ti tis B in Can ada. Can Commun Dis Rep, 2001. 27

Suppl 3: p. 10-12. 

64. Rutala, W.A., APIC guide line for se lec tion and use of dis in fec tants. Am J In fect Con trol,

1990. 18(2): p. 99-117. 

65. Bond, W.W., et al., In ac ti va tion of hep a ti tis B vi rus by in ter me di ate-to-high-level

dis in fec tant chem i cals. J Clin Microbiol, 1983. 18(3): p. 535-8. 

66. Payan, C., et al., In ac ti va tion of hep a ti tis B vi rus in plasma by hos pi tal in-use chem i cal

dis in fec tants as sessed by a mod i fied HepG2 cell cul ture. J Hosp In fect, 2001. 47(4): p. 282-7.

67. Thraenhart, O. and C. Jursch, Mea sures for Dis in fec tion and Con trol of Vi ral Hep a ti tis, in

Dis in fec tion, Ster il iza tion, and Pres er va tion, S.S. Block, Ed i tor. 2001, Lippincott Wil liams

& Wilkins: Phil a del phia. p. 585-615. 

68. Gayle, H.D., J.F. O’Neill, and S.W. Gust, HIV Pre ven tion Bul le tin: Med i cal Ad vice for

Per sons Who In ject Il licit Drugs. 1997, Cen ters for Dis ease Con trol and Pre ven tion.

Di vi sions of HIV/AIDS Pre ven tion. Altanta, GA. 

69. HIV and AIDS in Can ada: Sur veil lance Re port to June 30, 2001. 2001, Health Can ada:

Ot tawa, ON. p. 52. 

70. Abdala, N., et al., Can HIV-1-con tam i nated sy ringes be dis in fected? Im pli ca tions for

trans mis sion among in jec tion drug us ers. J Acquir Im mune Defic Syndr, 2001. 28(5): p.

487-94. 

71. Heimer, R., Sy ringe ex change pro grams: low er ing the trans mis sion of sy ringe-borne

dis eases and be yond. Pub lic Health Rep, 1998. 113 Suppl 1: p. 67-74. 

72. Ti tus, S., et al., Bleach use and HIV seroconversion among New York City in jec tion drug

us ers. J Acquir Im mune Defic Syndr, 1994. 7(7): p. 700-4. 

21



73. Riley, D., et al., Harm re duc tion: con cepts and prac tice. A pol icy dis cus sion pa per. Subst

Use Mis use, 1999. 34(1): p. 9-24. 

74. Pol lack, H.A., Cost-ef fec tive ness of harm re duc tion in pre vent ing hep a ti tis C among in jec tion 

drug us ers. Med Decis Mak ing, 2001. 21(5): p. 357-67. 

75. Hagan, H., et al., Re duced risk of hep a ti tis B and hep a ti tis C among in jec tion drug us ers in

the Ta coma sy ringe ex change pro gram. Am J Pub lic Health, 1995. 85(11): p. 1531-7. 

76. Hurley, S.F., D.J. Jolley, and J.M. Kaldor, Ef fec tive ness of nee dle-ex change programmes for 

pre ven tion of HIV in fec tion. Lan cet, 1997. 349(9068): p. 1797-800. 

77. Re turn on In vest ment in Nee dle & Sy ringe Pro grams in Aus tra lia. 2002, Com mon wealth

De part ment of Health and Age ing; Health Out comes In ter na tional Pty Ltd; Na tional

Cen tre for HIV Ep i de mi ol ogy and Clin i cal Re search; Drummond, Michael: Canberra. 

78. Des Jarlais, D.C., et al., HIV in ci dence among in ject ing drug us ers in New York City

sy ringe-ex change programmes. Lan cet, 1996. 348(9033): p. 987-91. 

79. Hagan, H., et al., Sy ringe ex change and risk of in fec tion with hep a ti tis B and C vi ruses. Am J 

Epidemiol, 1999. 149(3): p. 203-13. 

80. Bruneau, J., et al., High rates of HIV in fec tion among in jec tion drug us ers par tic i pat ing in

nee dle ex change pro grams in Mon treal: re sults of a co hort study. Am J Epidemiol, 1997.

146(12): p. 994-1002. 

81. Tay lor, A., et al., Prev a lence of hep a ti tis C vi rus in fec tion among in ject ing drug us ers in

Glas gow 1990-1996: are cur rent harm re duc tion strat e gies work ing? J In fect, 2000. 40(2): p.

176-83. 

82. Mansson, A.S., et al., Con tin ued trans mis sion of hep a ti tis B and C vi ruses, but no

trans mis sion of hu man im mu no de fi ciency vi rus among in tra ve nous drug us ers par tic i pat ing

in a sy ringe/nee dle ex change pro gram. Scand J In fect Dis, 2000. 32(3): p. 253-8. 

83. Hutch in son, S.J., et al., Prev a lence of hep a ti tis C among in jec tors in Scot land 1989-2000:

de clin ing trends among young in jec tors halt in the late 1990s. Epidemiol In fect, 2002.

128(3): p. 473-7. 

84. Elliott, L., et al., The Win ni peg In jec tion Drug Ep i de mi ol ogy (W.I.D.E.) Study: A Study of

the Ep i de mi ol ogy of In jec tion Drug Use and HIV In fec tion in Win ni peg, Man i toba. Fi nal

Re port. 1999, Man i toba Health, Pub lic Health and Ep i de mi ol ogy, Epidemiology Unit:

Winnipeg. 

85. Roy, E., et al., Drug in jec tion among street youth: the first time. Ad dic tion, 2002. 97(8): p.

1003-9. 

22



86. Fry, C., S. Fox, and G. Rumbold, Es tab lish ing safe in ject ing rooms in Aus tra lia: at ti tudes of

in ject ing drug us ers. Aust N Z J Pub lic Health, 1999. 23(5): p. 501-4. 

87. Kerr, T., Safe In jec tion Fa cil i ties: Pro posal for a Van cou ver Pi lot Pro ject. 2000, Harm

Re duc tion Ac tion So ci ety: Vancouver. 

88. Kent, H., Is Aus tra lia’s safe in jec tion site ex per i ment bound for Van cou ver? CMAJ, 2001.

164(9): p. 1332. 

89. Kondro, W., Ad vo cacy group urges safe in jec tion fa cil i ties for Can ada’s ad dicts. Lan cet,

2002. 359(9315): p. 1415. 

90. Sin gle, E. Harm Re duc tion as the ba sis for Hep a ti tis C pol icy and pro gram ming. in First

Ca na dian Con fer ence on Hep a ti tis C. 2001. Mon treal: Ca na dian Cen tre on Substance

Abuse. 

91. Dolan, K.A., et al., Drug con sump tion facilities in Eu rope and the es tab lish ment of

su per vised in ject ing cen tres in Aus tra lia. Drug and Al co hol Re view, 2000. 19: p. 337-346. 

92. van Beek, I. and S. Gilmour, Pref er ence to have used a med i cally su per vised in ject ing cen tre 

among in ject ing drug us ers in Kings Cross, Syd ney. Aust N Z J Pub lic Health, 2000. 24(5): p. 

540-2. 

93. Kaldor, J.M., et al., Six Month Pro cess Re port on the Med i cally Su per vised In ject ing Cen tre.

2001, Uni ver sity of New South Wales. 

94. Obadia, Y., et al., Sy ringe vend ing ma chines for in jec tion drug us ers: an ex per i ment in

Mar seilles, France. Am J Pub lic Health, 1999. 89(12): p. 1852-4. 

95. Dodding, J. and M. Gaughwin, The sy ringe in the ma chine. Aust J Pub lic Health, 1995.

19(4): p. 406-9. 

96. Lawlor, E., et al., Trans mis sion rates of hep a ti tis C vi rus by dif fer ent batches of a

con tam i nated anti-D im mu no glob u lin prep a ra tion. Vox Sang, 1999. 76(3): p. 138-43. 

23


	Cover English.pdf
	Page 1


