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Abstract

Introduction: In light of the COVID-19 pandemic, considerable effort is going into identifying and protecting those at risk.
Criminalization, stigmatization and the psychological, physical, behavioural and economic consequences of substance use make
people who inject drugs (PWID) extremely vulnerable to many infectious diseases. While relationships between drug use and
blood-borne and sexually transmitted infections are well studied, less attention has been paid to other infectious disease out-
breaks among PWID.

Discussion: COVID-19 is likely to disproportionally affect PWID due to a high prevalence of comorbidities that make the dis-
ease more severe, unsanitary and overcrowded living conditions, stigmatization, common incarceration, homelessness and diffi-
culties in adhering to quarantine, social distancing or self-isolation mandates. The COVID-19 pandemic also jeopardizes
essential for PWID services, such as needle exchange or substitution therapy programmes, which can be affected both in a
short- and a long-term perspective. Importantly, there is substantial evidence of other infectious disease outbreaks in PWID
that were associated with factors that enable COVID-19 transmission, such as poor hygiene, overcrowded living conditions
and communal ways of using drugs.

Conclusions: The COVID-19 crisis might increase risks of homelessnes, overdoses and unsafe injecting and sexual practices
for PWID. In order to address existing inequalities, consultations with PWID advocacy groups are vital when designing inclu-

sive health response to the COVID-19 pandemic.
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1 | INTRODUCTION

An estimated 15.6 million people in the world injected drugs
as of 2017 [1]. Most infectious disease research in people
who inject drugs (PWID) has focused on blood-borne and sex-
ually transmitted pathogens, including viruses like human
immunodeficiency virus (HIV), hepatitis B and C viruses (HBV;
HCV) and bacteria that cause skin and soft tissue infections,
endocarditis, tetanus and botulism [2,3]. The extent to which
PWID are wvulnerable to COVID-19, a respiratory disease
caused by the SARS-CoV-2 virus and associated with a high
case-fatality rate, is yet unknown. Early on in the pandemic,
the International Network of People who Use Drugs (INPUD)
has published recommendations that include health and well-
being advice and aim to limit the impact of COVID-19 on the
PWID community [4]. Despite this effort, about half of syringe
service programmes in the United States declared a significant
reduction in the availability and demand for their services [5].
At the same time, the pandemic led to discovering new ways
to provide harm reduction services, like delivering or mailing
supplies and using telemedicine hotline for buprenorphine

prescriptions [5]. Some programmes also screen their clients
for COVID-19 symptoms, which might help to prevent trans-
mission.

Here we describe why PWID may be more vulnerable to
COVID-19 than other groups and review evidence of other
infectious disease outbreaks in PWID that were associated
with unsanitary and overcrowded living conditions and com-
pare them to the current pandemic. We also describe short-
and long-term challenges that might compromise our efforts
to mitigate COVID-19 epidemic in PWID populations around
the world.

2 | DISCUSSION

2.1 | PWID vulnerability to COVID-19

211 |

Older adults, people with asthma (or other lung diseases),
smokers, people living with HIV or who are otherwise
immunocompromised, and people with hypertension or heart

Underlying medical conditions
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conditions, severe obesity, diabetes, chronic kidney or liver
disease are more likely to develop severe COVID-19 [6-8].
PWID are disproportionally affected with a number of these
conditions. Around 18% of PWID population globally is living
with HIV, and HIV-negative PWID might be immunocompro-
mised as a result of using illicit drugs or due to co-infection
with tuberculosis (TB) or viral hepatitis [2,10]. Smoking is
prevalent in PWID as injecting drugs is often combined with
snorting or smoking of crack cocaine, methamphetamine, her-
oin, cannabis or tobacco [11,12] Furthermore, opioid use has
been shown to adversely affect the respiratory system and
cause an array of severe pulmonary defects [13,14].

21.2 |

Personal hygiene, particularly hand washing, is critical for pre-
venting respiratory infections and requires access to clean
water [15]. In drug using populations, the absence of clean
water is a common problem and places where drugs are used
are often unhygienic [16,17]. Globally, 22% of PWID experi-
enced homelessness or unstable housing in 2017 (50% - in
North America) [1]. While in some locations, like Canada or
the United Kingdom, the governments implemented strategies
to use empty hotel rooms to house homeless people during
the pandemic [18,19], in many other places PWID might have
further reduced opportunities to be housed and gain access
to shower and clean water; for example shelters may limit the
number of clients in an effort to maintain social distancing.

Unsanitary living conditions and poor hygiene

2.1.3 | Difficulties in adhering to quarantine and
social distancing

Injecting drugs is often a group activity that includes purchas-
ing, “cooking” and using drugs together, which facilitates patho-
gens spread in PWID communities [20]. Hepatitis A virus
(HAV), an acute infection that rarely leads to liver failure or
death, but can be fatal in the presence of chronic liver dis-
ease, is transmitted through the faecal-oral route and thus can
be transmitted person-to-person among PWID who cook and
use drugs together [21]. Similarly, such communal behaviours
could create opportunities for “household” COVID-19 out-
breaks that involve large numbers of PWID who use drugs in
the same premises. Moreover, many HIV prevention pro-
grammes use social networks of PWID to distribute informa-
tion and invite people to HIV and HCV testing. While being
highly effective in reaching the most vulnerable groups of
PWID [22,23], these programmes can potentially increase the
risk of COVID-19 spread by facilitating contacts. Overall,
PWID are likely less able to adhere to quarantine and social
distancing mandates since they need to seek out other PWID,
drug dealers, or harm reduction service providers to procure
drugs (in order to avoid withdrawal symptoms), syringes and
other paraphernalia. PWID who rely on sex work to support
themselves need to seek out clients, whereby social distancing
is impossible.

2.1.4 | Stigmatization

For COVID-19, timely hospitalization relative to symptoms
onset is critical for positive health outcomes and to reduce
transmission [24]. A history of stigmatization at healthcare

settings and fear of prosecution and referral to law enforce-
ment make it less likely that PWID seek medical attention for
COVID-19 symptoms [25,26]. Even if self-referred to the hos-
pital, PWID might not be admitted, especially if there is evi-
dence of recent drug use [27]. Finally, even if admitted to the
hospital, PWID are more likely to leave against medical advice
if opioid-substitution treatment (OST) is not provided [28].

2.1.5

Criminalization of substance use and high rates of incarcera-
tion place PWID at high risk of coronavirus infection in cor-
rectional institutions, as many jails and prisons combine
crowding, poor ventilation and limited access to soap and
water [29.30]. Very early in the COVID-19 pandemic, out-
breaks among correctional facilities staff were reported, and
outbreaks among incarcerated people have followed [31]. Poor
medical facilities in many jails and prisons mean that morbidity
and mortality rates will be exacerbated [29].

| Incarceration

2.2 | Outbreaks of other infections

2.2.1

Initially HAV outbreaks in PWID were hypothesized to arise
from sharing needles [32], but evidence suggests that the
standard, faecal-oral, route of transmission is more plausible
[33-35]. This is due to poor hygienic conditions and possible
faecal contamination of drugs (maybe associated with trans-
portation of drugs in the gastrointestinal tract). High rates of
HAV infection in groups of PWID have occurred even when
they did not inject drugs together, but gathered to smoke or
snort [34]. Crucially, those PWID who washed their hands less
had higher odds of getting HAV [36].

| Hepatitis A virus

2.2.2 | Tuberculosis

Even though HIV co-infection is the most important predictor
of TB in PWID, drug use was known to be an independent
risk factor for TB before HIV was discovered [37]. TB out-
breaks in PWID were registered in Europe, the United States
and Asia [38-41]; several outbreaks were specifically identified
in substance use treatment facilities or crack houses [42-44].
PWID are vulnerable to TB due to weakened immune systems
(attributed to illicit drug use or HIV co-infection), crowded
and poorly ventilated living conditions and injecting facilities,
high prevalence of homelessness and incarceration, heavy
alcohol and tobacco use and some common practices that
involve sharing of cigarettes or marijuana pipes — all the same
factors that might facilitate COVID-19 transmission [45-47].

2.2.3 | Invasive group A streptococcus

Starting from the 1990s, Invasive Group A streptococcus
(iIGAS) infection outbreaks caused by clonal strains were
reported in PWID in the United States and Europe [48-54].
Evidence from these outbreaks suggested that bacteria were
transmitted person-to-person, through respiratory/close con-
tacts, spread by respiratory droplets from colonized patients
or asymptomatic carriers, and not through drug contamination
[51,52,54]. Low hygiene standards, close social interactions
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and crowded conditions facilitate the spread of iGAS in PWID
[53]. Colonized drug dealers who come into contact with large
numbers of PWID can be important spreaders of the disease
[48].

2.3 | Immediate challenges

2.3.1

Harm reduction programmes provide clean syringes, HIV and
HCV testing, naloxone, OST and other services, aiming to min-
imize risks from using drugs and slowing down the spread of
HIV and HCV. Enforcement of quarantine rules and social dis-
tancing made some PWID reluctant to use some of the harm
reduction services: in the United States, a decline in HIV and
HCV testing was observed since the beginning of the COVID-
19 pandemic due to the fact that these services require direct
contact between PWID and staff [5]. Some PWID might find
harm reduction sites unreachable due to public transportation
bans, which create impossible commute barriers for PWID
and staff. Also, the low supply of personal protective equip-
ment for harm reduction programmes puts both staff and cli-
ents at risk, further reducing service provision due to staff
shortages [5,55].

| Access to harm reduction

232 |

Border closures, implemented as part of the global COVID-19
response, have likely disrupted some major drug trafficking
routes. Iran, a major heroin trafficking point from Afghanistan
to Eastern Africa, was one of the first countries in the world
affected by a COVID-19 epidemic. Multiple countries thus
closed their borders with Iran, affecting the drug supply, avail-
ability and price [56,57]. The latter, in turn, can lead some sub-
stance users to switch from non-injection to injection drug
use, which is more cost-effective, and to a rise in unsafe
injecting behaviours, as was seen in PWID in Pakistan after
the war in Afghanistan in 2001 [58]. Furthermore, some
PWID might choose to use oral solutions for injections as has
been seen in Australia in early 2000s, causing vein blockage
and increasing the risk of pulmonary embolization and hyper-
tension — and further compromising PWID’s lungs in the light
of the COVID-19 crisis [59].

Restrictions in international movement have also signifi-
cantly affected drug and sex tourism. Thus, an oversupply of
heroin can be expected in some locations, as was reported in
Mexico following the events of 9/11 in 2001 [60]. Further-
more, as many females who inject drugs often engage in sex
work to sustain their substance use, reduction in tourist cli-
ents might drive them to riskier sexual practices, for example
unprotected intercourse, in exchange for drugs or offers for
more money.

At the same time, individual movement restrictions compli-
cate local drug distribution, especially in the settings where
street-based drug purchasing is common. If the drug of choice
becomes unavailable, some people might decide to use an alter-
native, which might result in overdoses due to unfamiliarity with
the new drug [57]. Activists lobby drug decriminalization during
the lockdowns, and in some countries substitution therapies are
being supplied with fewer restrictions, but such response is very
limited [18]. In the places where take-home doses of OST have

Provision of drugs

been made available, accompanying naloxone provision needs to
be adequate to prevent overdoses. In other place, reduced
access to OST programmes might result in new HIV infections
and, again, overdoses. In 2014, after the closure of OST pro-
grammes in Crimea following the annexation of the peninsula,
around 100 deaths from overdoses were reported among ex-
clients of these programmes [61].

2.3.3

Under circumstances of quarantine, PWID are more likely to
use drugs alone, which increases their risk of fatal overdose
[62]. This is particularly dangerous for opioid users infected
with COVID-19, as they are at a higher risk of breathing diffi-
culties that can lead to fatality [55]. Moreover, PWID might
interpret COVID-19 symptoms for opiate withdrawal, which
increases chances of an overdose [63]. Adhering to the rules
of quarantine, PWID might also try to procure more drugs
than usual to limit their need to obtain drugs on a regular
basis; this too might result in overdoses [57]. Alternatively,
some PWID might decrease the amount of drugs used during
the quarantine, which will decrease their tolerance and thus
increase their risk of fatal overdoses after lockdowns are
lifted when the access to drugs and drug use practices will
return to the pre-quarantine levels [64].

| Risk of overdose

2.4 | Long-term challenges

24.1 |

Major economic, political, social or ecological crises, often
referred to as “Big events”, are emergencies that can result in
significant instability [65]. Such “Big events” have been known
to have negative effects on health and health-related beha-
viours and lead to disease outbreaks and increase in sub-
stance use. Some examples include the rise of injection drug
use and increased incidence of HIV and TB in the 1990s in
Russia and Ukraine after the collapse of the USSR and the
rise of HIV in Indonesia after the fall of Suharto dictatorship
[66]. The health consequences of “Big events” disproportion-
ately affect poor and otherwise disadvantaged populations,
including those using drugs, due to their inadequate access to
information, healthcare and their reliance on public services
[65]. Since the beginning of the COVID-19 epidemic in
December 2019, health inequalities and their implications
have become clear. Even in countries where state insurance is
available, financial considerations have affected decisions to
seek help due to the lack of paid sick leave and concerns
about time lost from work [67]. Financial assistance can offset
these concerns, but is often temporary and has not been
offered in many developing countries, including those with
large PWID populations in Eastern Europe or East and South-
East Asia. Social distancing and travel restrictions have already
resulted in a loss of many jobs [68]. For lower socio-economic
strata of the population this means reduced ability to pay rent.
Thus, the prevalence of homelessness in people with unstable
housing conditions, such as PWID, might grow as it did after
the financial crisis of 2007 to 2008 [65].

Post-2008, public health expenditures also declined, result-
ing in closures of harm reduction programmes in a number of
European countries [65]. As the economic consequences of

“Big events” and their economic consequences
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the COVID-19 crisis are estimated to be devastating [69], we
are likely to observe similar situation post-2020. The progress
made up to date in service provision for PWID might be
diminished by reduced service availability and coverage. While
governments will try to fight recession, the scale up of ser-
vices for PWID that have been recently gaining momentum,
like naloxone provision or buprenorphine injection depots,
might be further delayed.

24.2

Even when and if a vaccine for SARS-CoV-2, the virus respon-
sible for COVID-19, becomes available, it is unlikely that its
uptake in the PWID community will be high. HAV and HBV
have been vaccine-preventable for decades now; but the level
of vaccination against these infections remains suboptimal in
PWID [70]. This is due to difficulties in accessing PWID with
health promotion messages [71], their lack of trust in health
professionals [72], and, in many countries, lack of health insur-
ance and an inability to afford the cost of vaccinations [73,74].
Strategies to increase vaccination uptake in PWID include
shortening vaccination schedules, providing vaccination ser-
vices at local jails, mobile outreach clinics, syringe exchanges
or drug rehabilitation centres [21,75].

| Access to vaccination

3 | CONCLUSIONS

Global challenges like the COVID-19 pandemic illuminate
unaddressed health inequalities. The burden of the pandemic
is the hardest on people with lower socio-economic status,
prisoners and others with inadequate access to health services
and information, and those with underlying health conditions —
all factors characteristic of PWID. Currently no information
exists on the prevalence of COVID-19 in PWID or what pro-
portion of COVID-19 cases and deaths come from this group.
Similarly, more information is needed on the effect of the lock-
down on service provision, and how reduction in HIV and HCV
testing will affect incidence in this group. As the fight against
COVID-19 continues, further consultations with INPUD and
other PWID advocacy groups are needed when designing
inclusive health response to the COVID-19 pandemic.

COMPETING INTERESTS

Authors declare no competing interests.

AUTHORS’ AFFILIATIONS

'Department of Zoology, University of Oxford, Oxford, United Kingdom; 2Alli-
ance for Public Health, Kyiv, Ukraine; 3Department of Medicine, University of
California San Diego, San Diego, CA, USA; “Department of Population Health,
New York University, New York, NY, USA

AUTHORS’ CONTRIBUTIONS

TIV initiated this Commentary and wrote the first draft. PS, SS and SRF con-
tributed equally to the final manuscript. All authors have read and approved the
final manuscript.

ACKNOWLEDGEMENT

TIV is supported by the Branco Weiss Fellowship and Junior Research Fellow-
ship at the New College, University of Oxford. SS is supported by a NIDA

MERIT Award R37DA019829. SRF is supported by NIDA grant P30DA011041
and NIH/NIDA grant #4UH3DA044829.

REFERENCES

1. Degenhardt L, Peacock A, Colledge S, Leung J, Grebely J, Vickerman P, et al.
Global prevalence of injecting drug use and sociodemographic characteristics
and prevalence of HIV, HBV, and HCV in people who inject drugs: a multistage
systematic review. Lancet Glob Health. 2017;5(12):E1192-207.

2. Brookmeyer KA, Haderxhanaj LT, Hogben M, Leichliter J. Sexual risk behav-
jors and STDs among persons who inject drugs: a national study. Prev Med.
2019;126:105779.

3. Kaushik KS, Kapila K, Praharaj AK. Shooting up: the interface of microbial
infections and drug abuse. J Med Microbiol. 2011;60(Pt 4):408-22.

4. INPUD. COVID-19 crisis: harm reduction resources for people who use
drugs. 2020. [cited 2002 April 24]. Available from: https://www.inpud.net/en/c
ovid-19-crisis-harm-reduction-resources-people-who-use-drugs

5. Glick SNPS, la Kosky PA, Juarez AM, Corcorran MA, De Jarlais DC. The
impact of COVID-19 on syringe services programs in the United States. AIDS
and Behav. 2020;24:1-3.

6. Jordan RE, Adab P, Cheng KK. COVID-19: risk factors for severe disease
and death. BMJ. 2020;368;m1198.

7. CDC. People who are at higher risk for severe illness. 2020. [cited 2002
April 24]. Available from: https://www.cdc.gov/coronavirus/2019-ncov/need-ex
tra-precautions/people-at-higher-risk.html

8. Richardson S, Hirsch JS, Narasimhan M, Crawford JM, McGinn T, Davidson
KW, et al. Presenting characteristics, comorbidities, and outcomes among 5700
patients hospitalized with COVID-19 in the New York City area. JAMA.
2020;323:2052-59.

9. Friedman H, Newton C, Klein TW. Microbial infections, immunomodulation,
and drugs of abuse. Clin Microbiol Rev. 2003;16(2):209-19.

10. Friedland G. Infectious disease comorbidities adversely affecting substance
users with HIV: hepatitis C and tuberculosis. J Acquir Immune Defic Syndr.
2010;55:537-42.

11. Meacham MC, Rudolph AE, Strathdee SA, Rusch ML, Brouwer KC, Pat-
terson TL, et al. Polydrug use and HIV Risk among people who inject heroin
in Tijuana, Mexico: a latent class analysis. Subst Use Misuse. 2015;50
(10):1351-9.

12. Sutherland R, Sindicich N, Entwistle G, Whittaker E, Peacock A, Matthews
A, et al. Tobacco and e-cigarette use amongst illicit drug users in Australia. Drug
Alcohol Depend. 2016;159:35-41.

13. Bishay A, Amchentsev A, Saleh A, Patel N, Travis W, Raoof S. A hitherto
unreported pulmonary complication in an IV heroin user. Chest. 2008;133
(2):549-51.

14. Radke JB, Owen KP, Sutter ME, Ford JB, Albertson TE. The effects of opi-
oids on the lung. Clin Rev Allergy Immunol. 2014;46(1):54-64.

15. Alello AE, Coulborn RM, Perez V, Larson EL. Effect of hand hygiene on
infectious disease risk in the community setting: a meta-analysis. Am J Public
Health. 2008;98(8):1372-81.

16. Harris M, Scott J, Hope V, Wright T, McGowan C, Ciccarone D. Navigating
environmental constraints to injection preparation: the use of saliva and other
alternatives to sterile water among unstably housed PWID in London. Harm
Reduct J. 2020;17(1):24.

17. Harris RE, Richardson J, Frasso R, Anderson ED. Perceptions about super-
vised injection facilities among people who inject drugs in Philadelphia. Int J
Drug Policy. 2018;52:56-61.

18. Jozaghi E, Maynard R, Hemm D, Marsh S. COVID-19 and people who use
drugs: a call for action. Can J Public Health. 2020;13:1-2.

19. Townsend M. UK hotels to become homeless shelters under coronavirus
plan. The Guardian. 2020.

20. Friedman SR, Neaigus A, Jose B, Curtis R, Goldstein M, lidefonso G, et al.
Sociometric risk networks and risk for HIV infection. Am J Public Health.
1997:87(8):1289-96.

21. Vong S, Fiore AE, Haight DO, Li JF, Borgsmiller N, Kuhnert W, et al. Vacci-
nation in the county jail as a strategy to reach high risk adults during a commu-
nity-based hepatitis A outbreak among methamphetamine drug users. Vaccine.
2005;23(8):1021-8.

22. Williams LD, Korobchuk A, Smyrnov P, Sazonova Y, Nikolopoulos GK,
Skaathun B, et al. Social network approaches to locating people recently
infected with HIV in Odessa, Ukraine. J Int AIDS Soc. 2019;22:€25330.

23. Korobchuk A, Davtyan H, Denisiuk O, Zachariah R, Nikolopoulos GK,
Paraskevis D, et al. People with high HIV viral load within risk networks: who


https://www.inpud.net/en/covid-19-crisis-harm-reduction-resources-people-who-use-drugs
https://www.inpud.net/en/covid-19-crisis-harm-reduction-resources-people-who-use-drugs
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-higher-risk.html
https://www.cdc.gov/coronavirus/2019-ncov/need-extra-precautions/people-at-higher-risk.html
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25583/full
https://doi.org/10.1002/jia2.25583

Journal of the International AIDS Society 2020, 23:€25583

http://onlinelibrary.wiley.com/doi/10.1002/jia2.25583/full | https://doi.org/10.1002/jia2.25583

are these people and who refers them best? J Infect Dev Countr. 2019;13
(7):103s-10s.

24. Liang WH, Guan WJ, Li CC, Li YM, Liang HR, Zhao Y, et al. Clinical charac-
teristics and outcomes of hospitalised patients with COVID-19 treated in Hubei
(epicenter) and outside Hubei (non-epicenter): a Nationwide Analysis of China.
Eur Respir J. 2020;55(6):1-10.

25. Paquette CE, Syvertsen JL, Pollini RA. Stigma at every turn: Health services
experiences among people who inject drugs. Int J Drug Policy. 2018;57:104-10.
26. Wolfe D, Carrieri MP, Shepard D. Treatment and care for injecting drug
users with HIV infection: a review of barriers and ways forward. Lancet.
2010;376(9738):355-66.

27. Curtis R, Friedman SR, Neaigus A, Jose B, Goldstein M, Des Jarlais DC.
Implications of directly observed therapy in tuberculosis control measures
among IDUs. Public Health Rep. 1994;109(3):319-27.

28. Ti LP, Ti LL. Leaving the hospital against medical advice among people
who use illicit drugs: a systematic review. Am J Public Health. 2015;105(12):
E53-9.

29. Bick JA. Infection control in jails and prisons. Clin Infect Dis. 2007;45
(8):1047-55.

30. Baussano I, Williams BG, Nunn P, Beggiato M, Fedeli U, Scano F. Tuberculo-
sis incidence in prisons: a systematic review. PLoS Medicine. 2010;7:e1000381.
31. Hawks L, Woolhandler S, McCormick D. COVID-19 in prisons and jails in
the United States. JAMA. Intern Med. 2020:E1-2.

32. Grinde B, Stene-Johansen K, Sharma B, Hoel T, Jensenius M, Skaug K.
Characterisation of an epidemic of hepatitis A virus involving intravenous drug
abusers—-infection by needle sharing? J Med Virol. 1997;53(1):69-75.

33. Franco E, Giambi C, lalacci R, Coppola RC, Zanetti AR. Risk groups for hep-
atitis A virus infection. Vaccine. 2003;21(19-20):2224-33.

34. Hutin YJF, Sabin KM, Hutwagner LC, Schaben L, Shipp GM, Lord DM, et al.
Multiple modes of hepatitis A virus transmission among methamphetamine
users. Am J Epidemiol. 2000;152(2):186-92.

35. Sundkvist T, Johansson B, Widell A. Rectum carried drugs may spread hep-
atitis-A among drug-addicts. Scand J Infect Dis. 1985;17(1):1-4.

36. Spada E, Genovese D, Tosti ME, Mariano A, Cuccuini M, Proietti L, et al. An
outbreak of hepatitis A virus infection with a high case-fatality rate among
injecting drug users. J Hepatol. 2005;43(6):958-64.

37. Reichman LB, Felton CP, Edsall JR. Drug dependence, a possible new risk
factor for tuberculosis disease. Arch Intern Med. 1979;139(3):337-9.

38. de Vries G, van Hest RA. From contact investigation to tuberculosis screen-
ing of drug addicts and homeless persons in Rotterdam. Eur J Public Health.
2006;16(2):133-6.

39. Ruddy MC, Davies AP, Yates MD, Yates S, Balasegaram S, Drabu VY, et al.
Outbreak of isoniazid resistant tuberculosis in north London. Thorax. 2004;59
(4):279-85.

40. McElroy PD, Rothenberg RB, Varghese R, Woodruff R, Minns GO, Muth
SQ, et al. A network-informed approach to investigating a tuberculosis outbreak:
implications for enhancing contact investigations. Int J Tuberc Lung Dis. 2003;7
12 Suppl 3:5486-93.

41. Hermosilla S, El-Bassel N, Aifah A, Terlikbayeva A, Zhumadilov Z, Berikkha-
nova K, et al. Tuberculosis report among injection drug users and their partners
in Kazakhstan. Public Health. 2015;129(5):569-75.

42. Conover C, Ridzon R, Valway S, Schoenstadt L, McAuley J, Onorato |, et al.
Outbreak of multidrug-resistant tuberculosis at a methadone treatment pro-
gram. Int J Tuberc Lung D. 2001;5(1):59-64.

43. Asghar RJ, Patlan DE, Miner MC, Rhodes HD, Solages A, Katz DJ, et al.
Limited utility of name-based tuberculosis contact investigations among persons
using illicit drugs: results of an outbreak investigation. J Urban Health. 2009;86
(5):776-80.

44. Deiss RG, Rodwell TC, Garfein RS. Tuberculosis and illicit drug use: review
and update. Clin Infect Dis. 2009;48(1):72-82.

45. Munckhof WJ, Konstantinos A, Wamsley M, Mortlock M, Gilpin C. A cluster
of tuberculosis associated with use of a marijuana water pipe. Int J Tuberc Lung
D. 20083;7(9):860-5.

46. Altice FL, Azbel L, Stone J, Brooks-Pollock E, Smyrnov P, Dvoriak S, et al.
The perfect storm: incarceration and the high-risk environment perpetuating
transmission of HIV, hepatitis C virus, and tuberculosis in Eastern Europe and
Central Asia. Lancet. 2016;388(10050):1228-48.

47. Armenta RF, Collins KM, Strathdee SA, Bulterys MA, Munoz F, Cuevas-
Moto J, et al. Mycobacterium tuberculosis infection among persons who inject
drugs in San Diego, California. Int J Tuberc Lung D. 2017;21(4):425-31.

48. Lechot P, Schaad HJ, Graf S, Tauber M, Muhlemann K. Group A streptococ-
cus clones causing repeated epidemics and endemic disease in intravenous drug
users. Scand J Infect Dis. 2001;33(1):41-6.

49. Bohlen LM, Muhlemann K, Dubuis O, Aebi C, Tauber MG. Outbreak among
drug users caused by a clonal strain of group A streptococcus. Emerg Infect
Dis. 2000;6(2):175-9.

50. Passaro DJ, Smitht DS, Hett EC, Reingold AL, Daily P, van Beneden CA,
et al. Invasive group A streptococcal infections in the San Francisco Bay area,
1989-99. Epidemiol Infect. 2002;129(3):471-8.

51. Bubba L, Bundle N, Kapatai G, Daniel R, Balasegaram S, Anderson C, et al.
Genomic sequencing of a national emmé6 group A streptococci (GAS) outbreak
among people who inject drugs and the homeless community in England and
Wales, January 2016-May 2017. J Infect. 2019;79(5):435-43.

52. Sierra JM, Sanchez F, Castro P, Salvado M, de la Red G, Libois A, et al.
Group A streptococcal infections in injection drug users in Barcelona, Spain: epi-
demiologic, clinical, and microbiologic analysis of 3 clusters of cases from 2000
to 2003. Medicine (Baltimore). 2006;85(3):139-46.

53. Tyrrell GJ, Lovgren M, St Jean T, Hoang L, Patrick DM, Horsman G, et al.
Epidemic of group A Streptococcus M/emm59 causing invasive disease in
Canada. Clin Infect Dis. 2010;51(11):1290-7.

54. Lamagni TL, Neal S, Keshishian C, Hope V, George R, Duckworth G, et al.
Epidemic of severe Streptococcus pyogenes infections in injecting drug users in
the UK, 2003-2004. Clin Microbiol Infect. 2008;14(11):1002-9.

55. EMCDDA. COVID-19 and people who use drugs. 2020. [cited 2002 April
24]. Available from: http://www.emcdda.europa.eu/publications/topic-overviews/
covid-19-and-people-who-use-drugs_en

56. Grierson J. Coronavirus triggers UK shortage of illicit drugs. The Guardian.
2020.

57. Hamilton 1What will COVID-19 mean for the illegal drug market and peo-
ple dependent upon it? 2020. [cited 2002 April 24]. Available from: https://
blogs.bmj.com/bmj/2020/03/31/ian-hamilton-covid-19-mean-illegal-drug-market-
people-dependent/

58. Strathdee SA, Zafar T, Brahmbhatt H, Baksh A, Hassan SU. Rise in needle
sharing among injection drug users in Pakistan during the Afghanistan war. Drug
Alcohol Depen. 2003;71(1):17-24.

59. Hidden Toll AAMexico ignores wave of coronavirus deaths in capital. 2020.
Available from: https://www.nytimes.com/2020/05/08/world/americas/mexico-
coronavirus-count.html

60. Medina-Mora MRE. La Demanda de Drogas: México en la Perspectiva
Internacional. Salud Mental. 2003;26(2):1-11.

61. Hurley R. At least 80 people have died in Crimea since Russian law banned
opioid substitutes, says UN special envoy. BMJ. 2015;350:h390.

62. Jenkins WD, Bolinski R, Bresett J, Van Ham B, Fletcher S, Walters S, et al.
COVID-19 During the opioid epidemic - exacerbation of stigma and vulnerabili-
ties. J Rural Health. 2020:1-3.

63. Dunlop A, Lokuge B, Masters D, Sequeira M, Saul P, Dunlop G, et al. Chal-
lenges in maintaining treatment services for people who use drugs during the
COVID-19 pandemic. Harm Reduct J. 2020;17(1):26.

64. Fischer B, Brissette S, Brochu S, Bruneau J, el-Guebaly N, Noel L, et al.
Determinants of overdose incidents among illicit opioid users in 5 Canadian
cities. Can Med Assoc J. 2004;171(3):235-9.

65. Mackey TK, Strathdee SA. Big events and risks to global substance using
populations: unique threats and common challenges. Subst Use Misuse. 2015;50
(7):885-90.

66. Friedman SR, Sandoval M, Mateu-Gelabert P, Rossi D, Gwadz M, Dom-
browski K, et al. Theory, measurement and hard times: some issues for HIV/
AIDS research. AIDS Behav. 2013;17(6):1915-25.

67. Wang Z, Tang K. Combating COVID-19: health equity matters. Nat Med.
2020;26(4):458.

68. Nicola M, Alsafi Z, Sohrabi C, Kerwan A, Al-Jabir A, losifidis C, et al. The
socio-economic implications of the coronavirus and COVID-19 pandemic: a
review. Int J Surg. 2020;78:185-93.

69. Boissay F, Rungcharoenkitkul P. Macroeconomic effects of COVID-19: an
early review. BIS Bullet. 2020;7:1-7.

70. Collier MG, Drobeniuc J, Cuevas-Mota J, Garfein RS, Kamili S, Teshale EH.
Hepatitis A and B among young persons who inject drugs-Vaccination, past, and
present infection. Vaccine. 2015;33(24):2808-12.

71. Burr CK, Storm DS, Hoyt MJ, Dutton L, Berezny L, Allread V, et al. Inte-
grating health and prevention services in syringe access programs: a strategy to
address unmet needs in a high-risk population. Public Health Rep. 2014;129
Suppl 1:26-32.

72. Merrill JO, Rhodes LA, Deyo RA, Marlatt GA, Bradley KA. Mutual mistrust
in the medical care of drug users: the keys to the "narc" cabinet. J Gen Intern
Med. 2002;17(5):327-33.

73. Appel PW, Ellison AA, Jansky HK, Oldak R. Barriers to enrollment in drug
abuse treatment and suggestions for reducing them: opinions of drug injecting


http://www.emcdda.europa.eu/publications/topic-overviews/covid-19-and-people-who-use-drugs_en
http://www.emcdda.europa.eu/publications/topic-overviews/covid-19-and-people-who-use-drugs_en
https://blogs.bmj.com/bmj/2020/03/31/ian-hamilton-covid-19-mean-illegal-drug-market-people-dependent/
https://blogs.bmj.com/bmj/2020/03/31/ian-hamilton-covid-19-mean-illegal-drug-market-people-dependent/
https://blogs.bmj.com/bmj/2020/03/31/ian-hamilton-covid-19-mean-illegal-drug-market-people-dependent/
https://www.nytimes.com/2020/05/08/world/americas/mexico-coronavirus-count.html
https://www.nytimes.com/2020/05/08/world/americas/mexico-coronavirus-count.html
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25583/full
https://doi.org/10.1002/jia2.25583

Journal of the International AIDS Society 2020, 23:225583
http://onlinelibrary.wiley.com/doi/10.1002/jia2.25583/full | https://doi.org/10.1002/jia2.25583

street outreach clients and other system stakeholders. Am J Drug Alcohol 75. Bowman S, Grau LE, Singer M, Scott G, Heimer R. Factors associated with
Abuse. 2004;30(1):129-53. hepatitis B vaccine series completion in a randomized trial for injection drug
74. Young AM, DiClemente RJ, Halgin DS, Sterk CE, Havens JR. HIV vaccine users reached through syringe exchange programs in three US cities. BMC Pub-
acceptability among high-risk drug users in Appalachia: a cross-sectional study. lic Health. 2014;14(1):820.

BMC Public Health. 2014;14:537.

6


http://onlinelibrary.wiley.com/doi/10.1002/jia2.25583/full
https://doi.org/10.1002/jia2.25583

	Outline placeholder
	jia225583-bib-0001
	jia225583-bib-0002
	jia225583-bib-0003
	jia225583-bib-0004
	jia225583-bib-0005
	jia225583-bib-0006
	jia225583-bib-0007
	jia225583-bib-0008
	jia225583-bib-0009
	jia225583-bib-0010
	jia225583-bib-0011
	jia225583-bib-0012
	jia225583-bib-0013
	jia225583-bib-0014
	jia225583-bib-0015
	jia225583-bib-0016
	jia225583-bib-0017
	jia225583-bib-0018
	jia225583-bib-0019
	jia225583-bib-0020
	jia225583-bib-0021
	jia225583-bib-0022
	jia225583-bib-0023
	jia225583-bib-0024
	jia225583-bib-0025
	jia225583-bib-0026
	jia225583-bib-0027
	jia225583-bib-0028
	jia225583-bib-0029
	jia225583-bib-0030
	jia225583-bib-0031
	jia225583-bib-0032
	jia225583-bib-0033
	jia225583-bib-0034
	jia225583-bib-0035
	jia225583-bib-0036
	jia225583-bib-0037
	jia225583-bib-0038
	jia225583-bib-0039
	jia225583-bib-0040
	jia225583-bib-0041
	jia225583-bib-0042
	jia225583-bib-0043
	jia225583-bib-0044
	jia225583-bib-0045
	jia225583-bib-0046
	jia225583-bib-0047
	jia225583-bib-0048
	jia225583-bib-0049
	jia225583-bib-0050
	jia225583-bib-0051
	jia225583-bib-0052
	jia225583-bib-0053
	jia225583-bib-0054
	jia225583-bib-0055
	jia225583-bib-0056
	jia225583-bib-0057
	jia225583-bib-0058
	jia225583-bib-0059
	jia225583-bib-0060
	jia225583-bib-0061
	jia225583-bib-0062
	jia225583-bib-0063
	jia225583-bib-0064
	jia225583-bib-0065
	jia225583-bib-0066
	jia225583-bib-0067
	jia225583-bib-0068
	jia225583-bib-0069
	jia225583-bib-0070
	jia225583-bib-0071
	jia225583-bib-0072
	jia225583-bib-0073
	jia225583-bib-0074
	jia225583-bib-0075


