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Abstract
Background. The North American opioid crisis is driven by opioid-related mortality and morbidity, including opioid use-associated infections
(OUAIs), resulting in a substantial burden for society. Users of legal and illegal opioids are at an increased risk of OUAIs compared to
individuals not using opioids. As reported for hepatitis C virus (HCV), human immunode�ciency virus (HIV), bacterial, fungal, and other
infections, OUAIs transmission and acquisition risks may be modi�able. Several systematic reviews (SRs) synthetized data regarding
interventions to prevent infections in persons using drugs (e.g., opioid substitution therapy, needle and syringes exchange programs, psycho-
social interventions); however, their conclusions varied. Therefore, SR of published SRs is needed to synthesize the highest level of evidence
on the scope and effectiveness of interventions to prevent OUAIs in people using opioids legally or illegally.

Methods. We will comprehensively search for SRs in the PubMed, Embase, PsycINFO, Cochrane Database of Systematic Reviews,
Epistemonikos and Google Scholar databases from inception to November 2020. Data selection and extraction for each SR will be performed
independently by two researchers, with disagreements resolved by consensus. All SRs regarding interventions with evaluated effectiveness to
prevent OUAI in legal and/or illegal opioid users will be eligible. Risk of bias assessment will be performed using the AMSTAR2 tool. The
results will be qualitatively synthesized, and a typology of interventions’ effectiveness with a statement on the strength of evidence for each
category will be created.

Discussion. Our pilot search of PubMed resulted in 379 SRs analyzing the effectiveness of interventions to prevent HCV and HIV in persons
who inject different types of drugs, including opioids. Of these 379 SRs, eight evaluated primary studies where participants used opioids and
would therefore be eligible for inclusion. The search results thus justify the application of SR of SRs approach. Comprehensive data on the
scope and effectiveness of existing interventions to prevent OUAIs will help policy makers to plan and implement preventive interventions and
will assist clinicians in the guidance for their patients using opioids.

SR registration: Registered in PROSPERO on July 30, 2020 (#195929).

Background
More than half a million lives have been lost to the North American opioid crisis [1–4]. While opioid-related mortality is staggering, opioid-
associated morbidity often garners much less attention, despite its major health and economic burden to society [5, 6]. In particular, the
prevention of acquisition and transmission of opioid use associated infections (OUAI) requires more attention by society and health care
providers [7–10].

People who use illegally obtained pharmaceutical or non-pharmaceutical opioids [11], especially persons who inject drugs, are at high risk of
serious infectious such as infective endocarditis, septic arthritis, osteomyelitis, meningitis, cellulitis, abscesses, and bacteremia, resulting in
prolonged and expensive hospital stays [12, 13]. Hepatitis C (HCV) and human immunode�ciency virus (HIV) are two commonly cited OUAIs
associated with a substantial burden for individuals and society: approximately 10–20% of HCV-infected individuals are at risk of hepatic
cirrhosis, hepatocellular carcinoma, and hepatic failure in the 20–30 years post-viral acquisition [14]. Likewise, HIV infection causes a wide
range of immunological problems, including infectious and oncological diseases, cardiovascular, bone, hepatic, and renal diseases, as well as
chronic pain [15]. The risk of OUAI, however, is not limited to illegal opioid consumption only. Patients treated with pharmaceutical opioids [11]
appear more susceptible to viral, fungal, and bacterial infections when compared to patients not treated with opioids [16–21]. In higher doses,
prolonged therapeutic use of opioids seems to facilitate virus entry and replication (hepatitis A, B, C, and HIV) and increase the risk of
opportunistic bacterial, fungal, and parasitic infections [20, 21].

To prevent OUAIs in persons who inject drugs, the Centers for Disease Control and Prevention guideline [22] recommends screening for
infectious complications and use of various preventive measures to reduce acquisition and transmission of HCV, HIV, hepatitis B virus, Herpes
Simplex Virus type 2, Human Papillomavirus, tuberculosis, and common sexually transmitted diseases. In addition, The Best Practice
Recommendations for Canadian Harm Reduction Programs [23] highlight the importance of routine skin care to prevent bacterial and fungal
infections in persons who inject drugs. For people who use opioids, additional risks for infections transmission and acquisition are related to
opioids’ immunosuppressive properties. Thus, the risks are multi-factorial, and a variety of effective interventions aimed to prevent OUAI are of
paramount importance to the individuals, public, healthcare decision makers, and policy advisers.

We, therefore, propose to conduct a systematic review (SR) of SRs (SR of SRs) to describe the scope and evaluate the effectiveness of the
interventions to prevent OUAIs. The SR of SRs is a type of overview of reviews that are intended to inform guidelines and clinical practices [24]
“…to provide…summaries of the breadth of research relevant to a decision without decision makers needing to assimilate the results of
multiple systematic reviews themselves” [25–27].
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To identify a potential scope of existing interventions to curb opioid crisis, an initial search was performed for an overarching research study
(Canadian Institutes of Health Research [CIHR] grant #EOC-162067). Among others, this search revealed eighteen SRs [28–45] on OUAIs
prevention. The identi�ed literature was limited to the HCV and HIV prevention, treatment, or integrated care, and targeted population of
persons who inject drugs only. Therefore, some SRs devoted to other types of OUAI prevention may have been missed.

Thus, the goal of the present SR of SRs is to synthesize SR-level evidence regarding interventions with evaluated effectiveness in prevention
of OUAIs. We will include all categories of opioids use, legal and illegal/mixed (see Methods, De�nitions section). All types of pharmaceutical
and non-pharmaceutical opioids and all routes of use (injecting and non-injecting) will be eligible. Finally, for SRs studying the population of
illegal/mixed opioid users, we will ensure that use or co-use of opioids was con�rmed among study participants.

Review goal and objectives
The overarching question for the SR of SRs in this protocol is: What is the SR evidence concerning the scope and effectiveness of
interventions to prevent OUAIs?

The three speci�c objectives are: 1) To describe SR-level of evidence for the scope of interventions with evaluated effectiveness in prevention
of OUAIs; 2) To synthesize the SR-level evidence on the effectiveness of interventions to prevent OUAIs; and 3) To identify knowledge gaps in
this area.

Methods

Study design
The proposed study design is based on the Systematic Review of Systematic Reviews (SR of SRs) [46] methodology, which is a subtype of the
Overview of Systematic Reviews approach [26, 46]. Both SR of SRs and overviews of SRs are commonly called umbrella reviews as they
synthetize review-based data. As compared to SR of SRs, overviews of SRs might not use a comprehensive set of information sources or an
exhaustive systematic search strategy. On the other hand, SR of SRs methodology allows to perform a comprehensive review of the highest
level of evidence [47, 48] from already synthesized SR-level data, with the end product ready to be used by clinicians and policy makers. As
multiple published SRs regarding existing interventions were identi�ed in the preliminary grant search, we chose the SR of SRs methodology
for this knowledge synthesis.

The protocol’s methodology is based on the approach described in the Cochrane Handbook for Systematic Reviews of Interventions, Chap. 5
[26], Cochrane Handbook for Systematic Reviews of Interventions Version 510 [48], and on the Joanna Briggs Institute Reviewer’s Manual [49].
This SR of SRs will be reported according to the Preferred Reporting Items for Systematic Reviews and Meta-analyses (PRISMA) statement
[50] and Preferred Reporting Items for Overview of Systematic Reviews (PRIO-harms) [46] (Please see PRISMA checklist, Appendix 2). This SR
of SRs will synthesize the results of existing SRs on the topic of the effectiveness of the interventions to prevent OUAIs without re-
synthesizing the results of primary studies.

Main Outcomes of the SR of SRs
The expected outcome for Objective 1 is the identi�cation of the scope of interventions with evaluated effectiveness in prevention of OUAIs.
All interventions (programs, policies, approaches etc.) with evaluated effectiveness and aimed to prevent OUAI will be documented and
relevant details will be described. The details will include the type of the intervention, where the intervention took place, population size,
duration of the intervention, type of opioid use, and type of targeted infection. The expected outcome for the Objective 2 is a synthesis of the
effectiveness of interventions aimed to prevent OUAIs. Measures of effectiveness of the intervention/program/policy will be effect measures
of an association between infection/disease incidence (e.g., HCV seroconversion) and participation in the intervention, estimated by an odds
ratio (OR), risk ratio (RR), or hazard ratio (HR). Since the unit of our overview is the SR, pooled effect measures will be reviewed; however, for
SRs without meta-analyses, effect measures reported by original studies discussed in SRs will be considered. The expected outcome for
Objective 3 will be the identi�cation of knowledge gaps in the SR-level evidence on the effectiveness of the interventions to prevent OUAIs.

De�nitions
Opioid use will be de�ned as any opioid use via any route of administration, including opioid co-use with other substances. Pharmaceutical
opioids are opioids manufactured by a pharmaceutical company and approved for medical purposes in humans [3] regardless of their
legal/illegal origin. Legal use is the use of therapeutically prescribed pharmaceutical opioids [11] by the person to whom it was prescribed.
Opioid use disorder [51], opioid misuse, and mixed use of pharmacological and/or non-pharmacological opioids will be categorized as
illegal/mixed opioid use. People who use opioids both legally and illegally or use both pharmaceutical and non-pharmaceutical opioids will be
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de�ned as mixed users. OUAIs are infections acquired by a person actively using any opioid via any route. Co-infections are con�rmed
infections acquired by a person actively using opioids and already infected with another infectious agent. Preventive interventions are
individual- or population-level program, initiatives, or interventions designed to prevent infection transmission and/or acquisition in persons
using legal or illegal opioids. Examples of such interventions include: opioid substitution therapy and maintenance programs, needles and
syringes exchange program, safe heroin supply and safe injection site, distribution of bleach disinfectant, structured social and health support
programs, and behavioral interventions.

Search strategy / Information sources
The following information sources will be searched:

1. Databases: We will systematically search PubMed, Ovid Embase, Ovid PsycINFO, Cochrane Database of Systematic Reviews,
Epistemonikos and Google Scholar databases from the inception date and up to November 2020 using keywords and indexing terms for
the following four concepts: opioids, infections, preventive interventions, and SRs. A medical liaison librarian was engaged in designing
the search strategy (Appendix 1).

2. Lists of references of eligible SRs revealed by the database search will be screened for additional potentially relevant SRs.

3. Grey literature will be searched using Google Scholar. To do this, we will enter keywords and will continue search for relevant articles until
ten pages of results have been reviewed or until the search does not reveal any article not captured by previous searches.

The search strategy is based on the following four concepts joined by the Boolean operator “AND”: 1) opioids (all commonly used opioids,
including generic and brand names, and synonyms); 2) infections (all common viral and bacterial infections associated with opioid use); 3)
preventive interventions (see Methods, De�nition section); and 4) systematic reviews with or without meta-analysis. The example of search
strategy, representing a complete search in PubMed through Ovid, is presented in the Appendix 1. The search strategy will be adjusted for
each database as appropriate.

Eligibility criteria
Included studies will be SRs synthesizing data regarding interventions to reduce or prevent infection transmission or acquisition among
people who use opioids and reporting on the effectiveness of these interventions, with the use of narrative synthesis and/or meta-analysis.
The following inclusion/exclusion criteria will be applied.

Participants/populations. Use of either pharmaceutical or non-pharmaceutical opioids and all routes of use will be included. SR evaluating
only a pediatric population, including older teenagers, will be excluded. SRs with populations of opioid users using rare and
unusual/experimental substances/experimental ligands or non-opium poppy plants (e.g., kratom) will be excluded.

Intervention(s), comparator group. We will include SRs on any policy, program, or other intervention that evaluated its effectiveness at
targeting the prevention of OUAIs transmission or acquisition, including transmission and acquisition of co-infections. Infectious
complications in people who use opioids could be related to opioids’ immunosuppressive properties or risky behaviours, which are more
pronounced in already vulnerable populations (e.g., already infected opioid users, intensive care unit patients, elderly, immunosuppressed).
Therefore, existing interventions targeting prevention of infections could also include immunization programs, behavioral interventions and
more. Only research where the preventive intervention was clearly identi�ed and its effectiveness evaluated will be included. SRs of
interventions potentially non-relevant to North America (e.g., humanitarian aid) will be excluded. The comparator group will be opioid users
not receiving the intervention of interest or a population prior to implementation of the intervention.

Types of studies. Included studies will consist of SRs on interventions to prevent or reduce OUAIs transmission/acquisition among opioid
users. SRs should include original studies, where an evaluation of effectiveness of these interventions was performed. A publication will be
considered an SR if it 1) describes methods, including a systematic search strategy and inclusion/exclusion criteria; 2) performs a
comprehensive search (using all relevant databases and an exhaustive search strategy); and 3) conducts a formal quality assessment of
included studies using a validated tool. Data may be derived from any study type (e.g., experimental [randomized controlled trials, non-
randomized trials, quasi-experimental studies] or observational). Only SRs with retrievable full text articles will be included. SRs that used
either a narrative synthesis and/or meta-analysis will be included. Eligible SRs will explicitly state that their primary studies included
participants who used opioids; with no restrictions in terms of settings (e.g., inpatients, outpatients, epidemiological cohorts) or infectious
diagnoses relevant to opioid use. We will exclude SRs where an intervention and/or its effectiveness measures were not clearly described.
SRs, where speci�c outcomes are not speci�ed, will not be included. Primary studies will not be reviewed. SRs published in languages other
than English and French will be excluded.

Data selection
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The eligibility of publications will be assessed in a two-stage process. First, titles and abstracts of all citations identi�ed through the search
strategy will be screened by two members of the research team (IK and SP) independently. RAYYAN platform (available at McGill:
https://libraryguides.mcgill.ca/rayyan#s-lg-box-13326907) will be used to record decisions and reasons for exclusion; any potentially relevant
study will be carried forward. The retrieved eligible full-text articles will be exported using a reference manager software (Endnote X8.1) for
duplicates removal and storage. Subsequently, full texts will be reviewed for eligibility independently by the same two researchers.
Disagreements will be resolved by consensus through consideration or discussion; if necessary, another reviewer will be involved. The
remaining publications will be included in the overview of SRs.

Data management and reporting
Data will be extracted by two authors (SP and IK) independently using standardized pilot-tested data collection form. In accordance with
Cochrane recommendations for overview of reviews [26], the following data will be extracted: basic information about systematic reviews
(title, authors, year of publication, number of studies and participants included in the systematic review), data about primary studies (title,
authors, year of publication, study design, country of publication, funding source); SR's search strategies (number and names of databases
searched; date of last search update); systematic review's population(s) (age, sex, ethnicity, exclusive use of opioid and/or co-use with other
substances, routes of use, diagnosis [e.g., chronic pain, opioid use disorder or both], type of opioid-use associated infection, relevant co-
morbidities [as an indicator of possible immunosuppression], settings); interventions assessed in SRs (type and description); SR comparator
population (where applicable), primary outcomes, SR limitations, methodological quality/risk of bias. In case of unclear or missing data,
authors will be contacted. In case authors do not respond, the gap in data coverage will be reported. Primary studies included within all
identi�ed SRs will be systematically explored for overlap using a data spreadsheet. Overlapping of primary studies between SRs will be
handled by including the most methodologically rigorous and/or most recent SRs. In overlapping reviews, if any SR is found to contain some
important information not included in other reviews, the review will be chosen for inclusion. Disagreements between the two reviewers will be
resolved by consensus, with assistance of the third overview author when necessary. Extracted data will be recorded in an excel spreadsheet.

Risk of bias (quality) assessment
Methodological quality/risk of bias of included SRs will be assessed using the AMSTAR 2 tool [52]. AMSTAR 2 is designed to assess quality
of SRs that include studies of healthcare interventions (high, moderate, low or critically low). The following critical domains will be appraised:
whether the SR protocol was registered before the start of review; appropriateness of the literature search; reasoning for study exclusion;
appropriateness of meta-analysis [52]. In accordance with the AMSTAR 2 tool and the PRIO-harms (PRISMA-based) checklist for overview of
SRs addressing health interventions [46], assessments of risk of bias for primary studies included in the SRs will be reported. The tools and
methods (e.g., piloted forms, independently, in duplicate) used will be speci�ed, as well as whether an evaluation of quality of evidence for
outcomes of interest was performed. Tabular summaries of the assessments will be presented. Accounting for risk of bias when interpreting
results and assessing the impact of publication bias will be appraised. While all eligible reviews will be included, the quality of data will be
re�ected when performing data synthesis. The quality assessment will be performed by two independent reviewers, disagreements will be
resolved by discussion and consensus, with the help of a third reviewer when necessary.

Strategy for data synthesis
In our SR of SRs, we will qualitatively synthesize the evidence from SRs on interventions to prevent OUAIs in opioid users and their
effectiveness. Extracted data will be tabulated according to the types of interventions. In cases where overlapping SRs data are included, the
extent of the primary study overlap will be mapped by providing a citation matrix, with a calculated corrected covered area [26, 46]. The
number and size of overlapping primary studies and their contribution to the analysis [26, 46] will be narratively described. Qualitative
analysis of �ndings by narrative synthesis will be performed. Narrative summaries of the outcome data contained within SRs will be
presented with corresponding tables and resulting data will be grouped by the type of intervention. Included SRs will be mapped to a speci�c
taxonomy of interventions according to the type of opioid use. The level of con�dence regarding the effectiveness of each category of
interventions will be de�ned as “no SR-level evidence to either support or discount the effectiveness”, “insu�cient evidence to either support or
discount the effectiveness”, “tentative” evidence to support effectiveness”, or “su�cient evidence to support the effectiveness” [26, 33].

Legal and illegal opioid user populations will be assessed separately as they are likely to have different risk factors and may require
preventive measures tailored to the group. Based on the study �ndings, recommendations regarding interventions targeted to reduce/prevent
infections in North Americans using opioids will be formulated. Once SR of SRs �ndings are available, our team will consult with our principal
knowledge users and other key stakeholders to obtain additional insights regarding the interpretation of our �ndings, the identi�cation of
knowledge gaps, and further research directions. This process will allow for the implementation of better-informed practices and policies to
prevent OUAI in persons using opioids.

Discussion
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The initial search conducted for the larger, overarching study (described in the Introduction) revealed eighteen SRs that evaluated risk
reduction interventions of HCV/HIV acquisition in persons injecting drugs. We therefore expected most papers to be related to HCV and HIV
infections in the population of persons who inject drugs, including opioids. Our pilot search conducted for this SR of SRs in the PubMed
database produced three hundred seventy-nine papers, of which twelve research papers were identi�ed by both searches. Of these twelve
studies, eight were SRs discussing preventive interventions in the previously non-infected opioid users. Our preliminary full-text screening
showed that six of these SRs would be eligible for inclusion in our SR of SRs. Two more SRs, found in PubMed and not captured by the initial
search, would also be eligible for inclusion, thus resulting in a minimum of eight eligible SRs from the PubMed database only. Therefore, the
results of our pilot search in PubMed justify the application of SR of SRs methodology.

Since the conclusions on intervention effectiveness varied for different SRs, this SR of SRs will help synthesize the highest level of evidence
and understand the level of con�dence regarding the effectiveness of discussed interventions. The results will be disseminated among
knowledge users (patients, clinicians, opioid crisis response partners, professional societies and Health Canada) and promoted to be included
in the future guidelines. Our search strategy was designed to capture all types of infections in legal and illegal users of pharmaceutical and
non-pharmaceutical opioids. Therefore, our SR of SRs will demonstrate if published SRs cover well this broader issue, or whether there are
knowledge gaps that need to be addressed by the future research to assist policy related decision-making in the context of the North American
opioid crisis.

Strength And Limitations
To our knowledge, this will be the �rst SR of SRs that will synthesize SR-level evidence on the effectiveness of interventions for prevention of
infections in people who use pharmaceutical and non-pharmaceutical opioids, legally and/or illegally, via any route of administration. It will
be conducted as a part of the effort to curb North American opioid crisis. The main strength of the present work will be its SR of SRs design as
it allows for the provision of the highest level of existing evidence in an accessible form to assist knowledge users with the relevant
information and will allow policy makers to make informed decisions.

There are, however, some potential limitations. More speci�cally, as with any SR of SRs, this study is limited to the evidence stemming from
the published SRs only, thus excluding the evidence from other types of literature. Moreover, although our de�nition of SR complies with the
PRISMA checklist, it is possible that some potentially relevant publications will be excluded. However, this approach will allow us to exclude
studies with possible �aws and evidence that may be biased. Furthermore, only SRs with original studies with evaluated effectiveness of
interventions will be included, which will restrict the scope of discussed interventions. This will be done to synthesize the evidence on
interventions with evaluated effectiveness to inform the stakeholders. In addition, publications in languages other than English and French
will not be included. This limitation may cause language bias; however, our goal is to synthesized evidence on the interventions that can be
considered in the North American context. The scarcity of randomised controlled trials on the topic of our research may be another limitation
of the study; however, this problem is related to the nature of our review question: planning randomized trials on the preventive interventions
with a control group may be unethical. Publication bias is also possible since studies that evaluated effectiveness as low may be less likely to
be published. Finally, the GRADE system for SR of SRs has not yet been developed; however, we will apply the method that have been
previously applied to the published overview of reviews to evaluate the level of certainty of the evidence.

Conclusions
Since the beginning of opioid crisis, the number of emergency care visits and hospitalizations in opioid users have been rising. One of the
main reasons to seek medical help is OUAIs and their complications, especially in patients who inject opioids. Such infections as HCV and HIV
can bring irreparable harm to patients’ health. What is more, endocarditis, bone, joint, skin, and soft tissue infections are di�cult to treat, they
require lengthy hospital stays (administration of parenteral antibiotics along with the surgery and/or wound care) and substantial outpatient
resources, including physical rehabilitation. Other serious infections (e.g., pneumonia) may not be related to the route of use but are rather
associated with the ability of opioids to supress immune system. They, likewise, may require di�cult and prolonged treatment and
rehabilitation courses. In many cases, the transmission and acquisition of OUAIs may be preventable. Our SR of SRs aims to synthesize the
existing evidence on the effectiveness of interventions to prevent OUAIs and reveal knowledge gaps related to this topic. The results of the
initial feasibility search suggest that the focus of SRs in this area has been prevention of HCV and HIV infections in the population of persons
who inject drugs, and the data in other areas might be scarce or non-existent, especially regarding the synthesized evidence on non-HCV and
HIV OUAIs as well as OUAIs in the population of legal opioid users and in opioid non-injectors. Opioids are a major North American public
health problem, and the importance of such knowledge cannot be overestimated. Our SR of SRs will offer the highest level of evidence (SR-
level evidence) on the effectiveness of interventions and will inform knowledge users and policy makers on the planning, organization, and
use of the interventions to prevent OUAI and decrease morbidity and mortality in opioids users.
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List Of Abbreviations

Abbreviation Full terminology

OUAIs Opioid use-associated infections

SR Systematic review

HCV Hepatitis C virus

HIV Human Immunode�ciency virus

Declarations
Ethics approval and consent to participate

Ethics approval is not required for systematic reviews.

Consent for publication

Not applicable

Availability of data and materials

Not applicable

Competing interests

The authors declare they have not competing interests.

Funding

This study was funded by the Canadian Institutes of Health Research (#EOC-162067). The Canadian Institutes of Health Research had no role
in the research question or protocol content development. Dr. Eisenberg is the Principal Investigator on this grant. Dr. Kudrina is supported by
la Lettre d’entente no 250 (chercheurs en médecine de famille, from the Ministère de la Santé et des Services sociaux du Québec - Fédération
des médecins omnipraticiens du Québec / Fonds de recherche du Québec – Santé). Dr. Filion is supported by a Senior Research Scholar
award from the Fonds de recherche du Québec – Santé and a William Dawson Scholar award from McGill University.

Authors’ contribution

Review question was formulated by IK, SW, SP, and ME. Search strategy was designed by IK, SP, and GG. IK and SP wrote the �rst draft of the
protocol, re�ned by SW, KBF, and MJE. All other co-authors participated in the idea re�ning, revising the manuscript for important intellectual
content, and approved the �nal version submitted for publication.

Acknowledgements

We want to thank Ms Andrea Hebert-Losier for her contribution in editing the manuscript.

Systematic review protocol registration

The protocol was registered in PROSPERO on July 30, 2020 (#195929).

References
1. Berterame S, Erthal J, Thomas J, Fellner S, Vosse B, Clare P, Hao W, Johnson DT, Mohar A, Pavadia J: Use of and barriers to access to

opioid analgesics: a worldwide, regional, and national study. The Lancet 2016, 387:1644-1656.

2. Drug and Opioid-Involved Overdose Deaths — United States, 2017–2018 [https://www.cdc.gov/mmwr/volumes/69/wr/mm6911a4.htm]

3. Opioid-related harms in Canada [https://health-infobase.canada.ca/substance-related-harms/opioids]

4. Sanger N, Bhatt M, Zielinski L, Sanger S, Shahid H, Bantoto B, Samaan MC, de Souza R, Samaan Z: Treatment outcomes in patients with
opioid use disorder initiated by prescription: a systematic review protocol. Systematic reviews 2018, 7:16.

https://www.cdc.gov/mmwr/volumes/69/wr/mm6911a4.htm
https://health-infobase.canada.ca/substance-related-harms/opioids


Page 8/10

5. Florence C, Luo F, Xu L, Zhou C: The economic burden of prescription opioid overdose, abuse and dependence in the United States, 2013.
Medical care 2016, 54:901.

�. White House Council of Economic Advisors: The Underestimated Cost of the Opioid Crisis.
https://www.whitehouse.gov/sites/whitehouse.gov/�les/images/The%20Underestimated%20Cost%20of%20the%20Opioid%20Crisis.pdf:
Executive O�ce of the President Washington, DC; 2017.

7. Alpren C, Dawson EL, John B, Cranston K, Panneer N, Fukuda HD, Roosevelt K, Klevens RM, Bryant J, Peters PJ: Opioid use fueling HIV
transmission in an urban setting: an outbreak of HIV infection among people who inject drugs—Massachusetts, 2015–2018. American
Journal of Public Health 2020, 110:37-44.

�. Ko JY, Haight SC, Schillie SF, Bohm MK, Dietz PM: National trends in hepatitis C infection by opioid use disorder status among pregnant
women at delivery hospitalization—United States, 2000–2015. Morbidity and Mortality Weekly Report 2019, 68:833.

9. Sodhi N, Anis HK, Acuña AJ, Vakharia RM, Gold PA, Garbarino LJ, Mahmood BM, Ehiorobo JO, Grossman EL, Higuera CA: Opioid use
disorder is associated with an increased risk of infection after total joint arthroplasty: a large database study. Clinical Orthopaedics and
Related Research® 2020, 478:1752-1759.

10. Mora AL, Salazar M, Pablo-Caeiro J, Frost CP, Yadav Y, DuPont HL, Garey KW: Moderate to high use of opioid analgesics are associated
with an increased risk of Clostridium di�cile infection. The American journal of the medical sciences 2012, 343:277-280.

11. Understanding a broader range of opioid-related hospitalizations in Canada [https://www.canada.ca/en/health-
canada/services/substance-use/problematic-prescription-drug-use/opioids/data-surveillance-research/understanding-broader-range-
opioid-related-hospitalizations.html]

12. Coverdale NS, Brogly SB, Payne D, Lajkosz K, Gomes T, Abdollah H, Hamilton A: Rates of Infective Endocarditis in Substance Use Disorder
and Associated Costs in Ontario. Canadian Journal of Addiction 2019, 10:36-43.

13. Marks LR, Munigala S, Warren DK, Liang SY, Schwarz ES, Durkin MJ: Addiction medicine consultations reduce readmission rates for
patients with serious infections from opioid use disorder. Clinical Infectious Diseases 2019, 68:1935-1937.

14. Spearman CW, Dusheiko GM, Hellard M, Sonderup M: Hepatitis C. Lancet 2019, 394:1451-1466.

15. Deeks SG, Overbaugh J, Phillips A, Buchbinder S: HIV infection. Nat Rev Dis Primers 2015, 1:15035.

1�. Dublin S, Walker RL, Jackson ML, Nelson JC, Weiss NS, Von Korff M, Jackson LA: Use of opioids or benzodiazepines and risk of
pneumonia in older adults: a population‐based case–control study. Journal of the American Geriatrics Society 2011, 59:1899-1907.

17. Wiese AD, Gri�n MR, Schaffner W, Stein CM, Greevy RA, Mitchel Jr EF, Grijalva CG: Opioid analgesic use and risk for invasive
pneumococcal diseases: a nested case–control study. Annals of internal medicine 2018, 168:396-404.

1�. Schwacha MG: Opiates and the development of post-injury complications: a review. International journal of clinical and experimental
medicine 2008, 1:42.

19. Wiese AD, Gri�n MR, Stein CM, Mitchel Jr EF, Grijalva CG: Opioid analgesics and the risk of serious infections among patients with
rheumatoid arthritis: a self‐controlled case series study. Arthritis & rheumatology 2016, 68:323-331.

20. Roy S, Ninkovic J, Banerjee S, Charboneau RG, Das S, Dutta R, Kirchner VA, Koodie L, Ma J, Meng J: Opioid drug abuse and modulation of
immune function: consequences in the susceptibility to opportunistic infections. Journal of Neuroimmune Pharmacology 2011, 6:442.

21. Tahamtan A, Tavakoli-Yaraki M, Mokhtari-Azad T, Teymoori-Rad M, Bont L, Shokri F, Salimi V: Opioids and viral infections: a double-edged
sword. Frontiers in microbiology 2016, 7:970.

22. Integrated Prevention Services for HIV Infection, Viral Hepatitis, Sexually Transmitted Diseases, and Tuberculosis for Persons Who Use
Drugs Illicitly: Summary Guidance from CDC and the U.S. Department of Health and Human Services
[https://mdanderson.libanswers.com/faq/26219]

23. The Best Practice Recommendations for Canadian Harm Reduction Programs that Provide Service to People Who Use Drugs and are at
Risk for HIV, HCV, and Other Harms: Part 2. Toronto, ON: Working Group on Best Practice for Harm Reduction Programs in Canada
[https://www.catie.ca/sites/default/�les/1502_BestPractices2_OnePagers_InjectionRelatedComplications.pdf]

24. Worswick J, Wayne SC, Bennett R, Fiander M, Mayhew A, Weir MC, Sullivan KJ, Grimshaw JM: Improving quality of care for persons with
diabetes: an overview of systematic reviews-what does the evidence tell us? Systematic reviews 2013, 2:26.

25. Hartling L, Chisholm A, Thomson D, Dryden DM: A descriptive analysis of overviews of reviews published between 2000 and 2011. PloS
one 2012, 7:e49667.

2�. Pollock M, Fernandes RM, Becker LA, Pieper D, Hartling L: Chapter V: overviews of reviews. Cochrane Handbook for Systematic Reviews
of Interventions version 2018, 6.

27. Aromataris E, Fernandez R, Godfrey CM, Holly C, Khalil H, Tungpunkom P: Summarizing systematic reviews: methodological
development, conduct and reporting of an umbrella review approach. Int J Evid Based Healthc 2015, 13:132-140.

https://www.whitehouse.gov/sites/whitehouse.gov/files/images/The%20Underestimated%20Cost%20of%20the%20Opioid%20Crisis.pdf
https://www.canada.ca/en/health-canada/services/substance-use/problematic-prescription-drug-use/opioids/data-surveillance-research/understanding-broader-range-opioid-related-hospitalizations.html
https://mdanderson.libanswers.com/faq/26219
https://www.catie.ca/sites/default/files/1502_BestPractices2_OnePagers_InjectionRelatedComplications.pdf


Page 9/10

2�. Davis SM, Daily S, Kristjansson AL, Kelley GA, Zullig K, Baus A, Davidov D, Fisher M: Needle exchange programs for the prevention of
hepatitis C virus infection in people who inject drugs: A systematic review with meta-analysis. Harm Reduction Journal Vol 14 2017, ArtID
25 2017, 14.

29. Gowing L, Farrell MF, Bornemann R, Sullivan LE, Ali R: Oral substitution treatment of injecting opioid users for prevention of HIV infection.
Cochrane Database Syst Rev 2011:Cd004145.

30. Guise A, Seguin M, Mburu G, McLean S, Grenfell P, Islam Z, Filippovych S, Assan H, Low A, Vickerman P, Rhodes T: Integrated opioid
substitution therapy and HIV care: A qualitative systematic review and synthesis of client and provider experiences. AIDS Care 2017,
29:1119-1128.

31. Jarlais DCD: Systematic review research on needle/syringe programs and opiate substitution programs in low- and middle-income
countries. Journal of Food and Drug Analysis 2013, 21:S59-S61.

32. Jones L, Pickering L, Sumnall H, McVeigh J, Bellis MA: Optimal provision of needle and syringe programmes for injecting drug users: A
systematic review. Int J Drug Policy 2010, 21:335-342.

33. MacArthur GJ, Minozzi S, Martin N, Vickerman P, Deren S, Bruneau J, Degenhardt L, Hickman M: Opiate substitution treatment and HIV
transmission in people who inject drugs: Systematic review and meta-analysis. BMJ: British Medical Journal 2012, 345:1-16.

34. Platt L, Minozzi S, Reed J, Vickerman P, Hagan H, French C, Jordan A, Degenhardt L, Hope V, Hutchinson S, et al: Needle syringe
programmes and opioid substitution therapy for preventing hepatitis C transmission in people who inject drugs. Cochrane Database Syst
Rev 2017, 9:Cd012021.

35. Prendergast ML, Urada D, Podus D: Meta-analysis of HIV risk-reduction interventions within drug abuse treatment programs. Journal of
Consulting and Clinical Psychology 2001, 69:389-405.

3�. Sacks-Davis R, Horyniak D, Grebely J, Hellard M: Behavioural interventions for preventing hepatitis C infection in people who inject drugs:
A global systematic review. International Journal of Drug Policy 2012, 23:176-184.

37. Vold JH, Aas C, Leiva RA, Vickerman P, Chalabianloo F, Loberg EM, Johansson KA, Fadnes LT: Integrated care of severe infectious
diseases to people with substance use disorders; a systematic review. BMC Infect Dis 2019, 19:306.

3�. Weissman J, Kanamori M, Devieux JG, Trepka MJ, De La Rosa M: HIV risk reduction interventions among substance-abusing
reproductive-age women: A systematic review. AIDS Education and Prevention 2017, 29:121-140.

39. Wright NM, Tompkins CN: A review of the evidence for the effectiveness of primary prevention interventions for hepatitis C among
injecting drug users. Harm reduction journal 2006, 3:27.

40. Haldane V, Cervero‐Liceras F, Chuah FL, Ong SE, Murphy G, Sigfrid L, Watt N, Balabanova D, Hogarth S, Maimaris W: Integrating HIV and
substance use services: a systematic review. Journal of the International AIDS Society 2017, 20:21585.

41. Old�eld BJ, Muñoz N, McGovern MP, Funaro M, Villanueva M, Tetrault JM, Edelman EJ: Integration of care for HIV and opioid use
disorder. Aids 2019, 33:873-884.

42. Meader N, Li R, Des Jarlais DC, Pilling S: Psychosocial interventions for reducing injection and sexual risk behaviour for preventing HIV in
drug users. Cochrane Database of Systematic Reviews 2010.

43. Low AJ, Mburu G, Welton NJ, May MT, Davies CF, French C, Turner KM, Looker KJ, Christensen H, McLean S: Impact of opioid substitution
therapy on antiretroviral therapy outcomes: a systematic review and meta-analysis. Clinical Infectious Diseases 2016, 63:1094-1104.

44. Hajarizadeh B, Cunningham EB, Reid H, Law M, Dore GJ, Grebely J: Direct-acting antiviral treatment for hepatitis C among people who use
or inject drugs: a systematic review and meta-analysis. The lancet Gastroenterology & hepatology 2018, 3:754-767.

45. Walsh N, Verster A, Rodolph M, Akl EA: WHO guidance on the prevention of viral hepatitis B and C among people who inject drugs.
International Journal of Drug Policy 2014, 25:363-371.

4�. Bougioukas KI, Liakos A, Tsapas A, Ntzani E, Haidich A-B: Preferred reporting items for overviews of systematic reviews including harms
checklist: a pilot tool to be used for balanced reporting of bene�ts and harms. Journal of Clinical Epidemiology 2018, 93:9-24.

47. Aromataris E, Pearson A: The systematic review: an overview. AJN The American Journal of Nursing 2014, 114:53-58.

4�. Becker L, Oxman A: Chapter 22: Overviews of reviews In: Higgins JPT, Green S (editors), Cochrane Handbook for Systematic Reviews of
Interventions Version 510 (updated March 2011) The Cochrane Collaboration, 2011. Available: wwwcochrane-handbookorg 2011.

49. Aromataris E, Fernandez R, Godfrey C, Holly C, Khalil H, Tungpunkom P: The Joanna Briggs Institute reviewers’ manual 2014:
methodology for JBI umbrella reviews. University of Adelaide: Joanna Briggs Institute 2014.

50. Moher D, Shamseer L, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart LA: Preferred reporting items for systematic review
and meta-analysis protocols (PRISMA-P) 2015 statement. Systematic reviews 2015, 4:1.

51. Association AP: Diagnostic and statistical manual of mental disorders (DSM-5®). American Psychiatric Pub; 2013.



Page 10/10

52. Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, Moher D, Tugwell P, Welch V, Kristjansson E, Henry DA: AMSTAR 2: a critical
appraisal tool for systematic reviews that include randomised or non-randomised studies of healthcare interventions, or both. Bmj 2017,
358:j4008.

Supplementary Files

This is a list of supplementary �les associated with this preprint. Click to download.

KudrinaetalAppendix1SearchStrategy20201025.docx

KudrinaetalAppendix1SearchStrategy20201025.docx

KudrinaetalAppendix2PRISMAPchecklist20201025.pdf

KudrinaetalAppendix2PRISMAPchecklist20201025.pdf

https://assets.researchsquare.com/files/rs-114546/v1/a75b2488e54fe737e4885fa6.docx
https://assets.researchsquare.com/files/rs-114546/v1/ef170b5836c297bdca67a4be.docx
https://assets.researchsquare.com/files/rs-114546/v1/d69b6a3705a184439db8c19a.pdf
https://assets.researchsquare.com/files/rs-114546/v1/4b56d1a614e887f2e9f0303d.pdf

