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Systematic review
 

1. * Review title.
 
Give the working title of the review, for example the one used for obtaining funding. Ideally the title should
state succinctly the interventions or exposures being reviewed and the associated health or social problems.
Where appropriate, the title should use the PI(E)COS structure to contain information on the Participants,
Intervention (or Exposure) and Comparison groups, the Outcomes to be measured and Study designs to be
included.

Clinical and Economic Impact of Antimicrobial Stewardship Interventions reported among Hospitals in the

Middle East: a systematic review protocol

2. Original language title.
 
For reviews in languages other than English, this field should be used to enter the title in the language of the
review. This will be displayed together with the English language title.

English

3. * Anticipated or actual start date.
 
Give the date when the systematic review commenced, or is expected to commence.
 
01/05/2020

4. * Anticipated completion date.
 
Give the date by which the review is expected to be completed.
 
01/12/2020

5. * Stage of review at time of this submission.
 
Indicate the stage of progress of the review by ticking the relevant Started and Completed boxes. Additional
information may be added in the free text box provided.
Please note: Reviews that have progressed beyond the point of completing data extraction at the time of
initial registration are not eligible for inclusion in PROSPERO. Should evidence of incorrect status and/or
completion date being supplied at the time of submission come to light, the content of the PROSPERO
record will be removed leaving only the title and named contact details and a statement that inaccuracies in
the stage of the review date had been identified.
This field should be updated when any amendments are made to a published record and on completion and
publication of the review. If this field was pre-populated from the initial screening questions then you are not
able to edit it until the record is published.
 

The review has not yet started: Yes

                             Page: 1 / 14



 

PROSPERO
International prospective register of systematic reviews

Review stage Started Completed

Preliminary searches No No

Piloting of the study selection process No No

Formal screening of search results against eligibility criteria No No

Data extraction No No

Risk of bias (quality) assessment No No

Data analysis No No

Provide any other relevant information about the stage of the review here (e.g. Funded proposal, protocol not
yet finalised).
 

6. * Named contact.
 
The named contact acts as the guarantor for the accuracy of the information presented in the register record.
 
Binny Thomas

Email salutation (e.g. "Dr Smith" or "Joanne") for correspondence:
 
Dr Thomas

7. * Named contact email.
 
Give the electronic mail address of the named contact. 
 
binnyinhmc@gmail.com

8. Named contact address
 
Give the full postal address for the named contact.
 
Womens Wellness and Research Center, Hamad Medical Corporation, Doha, Qatar, PO - 3050

9. Named contact phone number.
 
Give the telephone number for the named contact, including international dialling code.
 
0097433750460

10. * Organisational affiliation of the review.
 
Full title of the organisational affiliations for this review and website address if available. This field may be
completed as 'None' if the review is not affiliated to any organisation.
 
Hamad Medical Corporation

Organisation web address:
 
www.hamad.qa

11. * Review team members and their organisational affiliations.
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Give the personal details and the organisational affiliations of each member of the review team. Affiliation
refers to groups or organisations to which review team members belong. NOTE: email and country are
now mandatory fields for each person.
 
Dr Binny Thomas. Hamad Medical Corporation
Professor Moza Al Hail. Hamad Medical Corporation
Dr Pallivalappila Abdulrouf. Hamad Medical Corporation
Dr Wessam Elkassem. Hamad Medical Corporation
Dr Fatema Al Hail. Hamad Medical Corporation
Dr Zachariah Jamal Nazar. Qatar University
Dr Rajvir Singh. Hamad Medical Corporation
Dr Hussam Alsoub. Hamad Medical Corporation
Dr Ziad Nasr. Qatar University
Professor Derek Stewart. Qatar University

12. * Funding sources/sponsors.
 
Give details of the individuals, organizations, groups or other legal entities who take responsibility for
initiating, managing, sponsoring and/or financing the review. Include any unique identification numbers
assigned to the review by the individuals or bodies listed.

Hamad Medical Corporation

Grant number(s)

13. * Conflicts of interest.
 
List any conditions that could lead to actual or perceived undue influence on judgements concerning the
main topic investigated in the review.
 
None
 

14. Collaborators.
 
Give the name and affiliation of any individuals or organisations who are working on the review but who are
not listed as review team members. NOTE: email and country are now mandatory fields for each
person.
 

15. * Review question.
 
State the question(s) to be addressed by the review, clearly and precisely. Review questions may be specific
or broad. It may be appropriate to break very broad questions down into a series of related more specific
questions. Questions may be framed or refined using PI(E)COS where relevant.

The systematic review seeks to answer the following questions in relation to antimicrobial use in hospitals in

Middle East,

1. What are the core elements of hospital antimicrobial stewardship tools/interventions used to improve

antimicrobial prescribing/use in hospitals?

2. What are the different outcome measures reported?

3. What is the clinical and economic impact of antimicrobial stewardship interventions on antimicrobial

prescribing and use in hospitals?
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Secondary questions include,

 

4. To explore the variations in antimicrobial stewardship practices reported across different hospitals in

Middle East (vs IDSA framework)?

5. What are the improvement strategies reported to reduce AMR within hospitals in Middle East? 

16. * Searches.
 
State the sources that will be searched. Give the search dates, and any restrictions (e.g. language or
publication period). Do NOT enter the full search strategy (it may be provided as a link or attachment.)

The systematic review protocol was developed in accordance with the Preferred Reporting Items for

Systematic Review and Meta-Analysis Protocols (PRISMA-P) guidelines. In order to reduce the variability

and enhance the rigor and validity of results, the review protocol will be registered in the PROSPERO

International Prospective Register of Systematic Reviews. Literature search

The search will follow a comprehensive, sequential three step search strategy, 

The first step will be an initial limited search that will include two most relevant online databases

(MEDLINE/PubMed and CINAHL), we will identify the key words in the title and abstract of retrieved papers,

and the index terms used to describe the articles.

In the second search, we will use all identified keywords and index terms to search across different

databases. All search terms used for the search will be added in the appendix. Various boolean operators

(AND/OR/NOT), truncations, wildcards etc. either individually or in combination will be used to ensure the

comprehensiveness of the search process. 

The electronic database that will be searched are,

• MEDLINE/PubMed

• ScienceDirect

• Cochrane database

• Embase

Thirdly, the reference list of identified, relevant articles will be searched for additional studies. In case of

missing information/incomplete data, the authors of primary studies will be contacted, if required. 
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Full text articles reporting impact/efficacy/effectiveness and/or economic aspect of ASP in a hospital setting

in Middle Eastern countries will be included. 

All studies published in English from 2000 until the completion of this review will be included. A detailed

inclusion exclusion and PICO is given below. 

The quality of this search strategy will be assessed by at least two independent researchers using the Peer

Review of Electronic Search Strategies Evidence-Based Checklist (PRESS EBC). 

17. URL to search strategy.
 
Give a link to a published pdf/word document detailing either the search strategy or an example of a search
strategy for a specific database if available (including the keywords that will be used in the search
strategies), or upload your search strategy.Do NOT provide links to your search results.
  
https://www.crd.york.ac.uk/PROSPEROFILES/172773_STRATEGY_20200326.pdf
 
Alternatively, upload your search strategy to CRD in pdf format. Please note that by doing so you are
consenting to the file being made publicly accessible.
  
Do not make this file publicly available until the review is complete

18. * Condition or domain being studied.
 
Give a short description of the disease, condition or healthcare domain being studied. This could include
health and wellbeing outcomes.

Antimicrobial Resistance (AMR) is a major global concern, negatively impacting public health outcomes,

patient safety and poses enormous burden on economic development and security. Factors contributing to

AMR include misuse of antimicrobials, emergence of resistant bacterial genes, dearth of newer antimicrobial

agents, and lack of coordinated antimicrobial stewardship programs (ASPs). In addition to destabilizing

healthcare goals, AMR is associated with substantive economic consequences. 

The development of AMR is multifactorial and thus requires multifaceted interventions to combat the spread

of resistance in healthcare settings (R). ASP has evolved from a cost saving phenomenon to a tool

dedicated to reducing the spread of microbial resistance by minimizing the misuse of antimicrobials.The

Infectious Disease Society of America (IDSA) defined ASP as “a set of coordinated interventions designed

to improve antimicrobial use in terms of selecting the appropriate agent, dose, route of administration, and

therapy duration without compromising patient outcomes”

Davie et.al (5) classified antimicrobial stewardship interventions into (i) Persuasive - interventions that

provide information for prescribers (such as audit, education, feedback etc.), (ii) Restrictive – interventions
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aimed at setting rules or implementing standards (such as formulary restrictions, prescribing restrictions), (iii)

Structural – providing support and quality control (decision support, electronic prescribing etc)

19. * Participants/population.
 
Give summary criteria for the participants or populations being studied by the review. The preferred format
includes details of both inclusion and exclusion criteria.

Hospitalized inpatients receiving antimicrobials

20. * Intervention(s), exposure(s).
 
Give full and clear descriptions or definitions of the nature of the interventions or the exposures to be
reviewed.

The interventions of an ASP will be classified into three main categories (i) persuasive (ii) restrictive and (iii)

structural, which includes interventions such as, (i) education and training; (ii) pre-authorization, prospective

audit, feedback, review, consultation and recommendation; (iii) drug control or monitoring, formulary

restriction and intravenous-to-oral conversion; (iv) computerized system use; (v) intervention by infectious

disease experts; (vi) antibiotic rotation; (vii) institutional guideline; (viii) national guideline; and (ix) infection

control and hand hygiene programme.

21. * Comparator(s)/control.
 
Where relevant, give details of the alternatives against which the main subject/topic of the review will be
compared (e.g. another intervention or a non-exposed control group). The preferred format includes details
of both inclusion and exclusion criteria. 

Studies comparing hospitals without antimicrobial stewardship programs or before an antimicrobial

stewardship program

22. * Types of study to be included.
 
Give details of the types of study (study designs) eligible for inclusion in the review. If there are no
restrictions on the types of study design eligible for inclusion, or certain study types are excluded, this should
be stated. The preferred format includes details of both inclusion and exclusion criteria.

Study designs, particularly, randomized and quasi-randomized controlled trials (RCTs/CCTs), controlled

before and after studies (CBAs) and interrupted time series (ITSs), cohort studies will be included. Previous

systematic reviews will be analyzed for cross-referencing.

23. Context.
 
Give summary details of the setting and other relevant characteristics which help define the inclusion or
exclusion criteria.

Study selectionFull text articles in English reporting impact/efficacy/effectiveness and/or economic aspect of ASP in a

hospital setting in Middle Eastern countries will be included. Two independent investigators (BT & PAR) will

review the results retrieved from the database search prior to its inclusion in the synthesis after quality

assessment and data extraction.
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Any inconsistencies and disagreements will be resolved by consensus or a third reviewer (WK).

Inclusion criteria includes, In this review, we have adopted the IDSA definition of ASP (described

previously). Studies will be included if any (i) antimicrobial stewardship interventions are (detailed in search

terms) applied; (ii) to improve antimicrobial prescribing and/or utilization; and (iii) within an inpatient hospital

setting.

In terms of evaluating the economic outcomes of an ASP program, we will use the strategy previously

identified by Dik et al that has been widely used in previous literature. 

Exclusion criteria includes animal studies or antibiotics used for agricultural needs, data from non-hospital

settings such as outpatient/ambulatory care settings or long-term residential care. All non-peer reviewed

outputs, narrative reviews, conference proceedings, commentaries, editorials, or qualitative studies will be

excluded. Considering the recent developments in terms of implementing stewardship programs as well as

within health economics, studies published before 2000 will be excluded. 

24. * Main outcome(s).
 
Give the pre-specified main (most important) outcomes of the review, including details of how the outcome is
defined and measured and when these measurement are made, if these are part of the review inclusion
criteria.

In terms of outcome measures,

 

Outcome 1: antimicrobial consumption, before and after the ASP interventions will be recorded,

consumption will be measured in daily dose per 1000 patient days (DDD/1000PD). The efficacy will be

determined and expressed in percentage in change of consumptions. Other outcome measures will de-

escalation or shift to targeted therapy, treatment duration, intravenous to oral switch, dose adjustment,

therapeutic drug monitoring (TDM) 

Outcome 2: effect of ASP on a series of clinical outcomes includes, measure of resistance, infection related

mortality, length of stay, compliance to prescribing of antibiotics with local or national guidelines, incidence of

antimicrobial resistance, infection related mortality, compliance to the ASP guidelines, rate of healthcare-

associated C. difficile infections, hospital readmission due to relapse of infection within 30 d after discharge,
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incidence of multidrug-resistant organisms (MDRO)

Outcome 3: the data extraction of economic outcome will include reports on cost of implementation of ASP,

operational costs, direct cost related to antimicrobial consumptions, morbidity, and/or mortality costs, length

of stay cost, or any overall cost savings reported. 

* Measures of effect
 
Please specify the effect measure(s) for you main outcome(s) e.g. relative risks, odds ratios, risk difference,
and/or 'number needed to treat.

NA

25. * Additional outcome(s).
 
List the pre-specified additional outcomes of the review, with a similar level of detail to that required for main
outcomes. Where there are no additional outcomes please state ‘None’ or ‘Not applicable’ as appropriate
to the review

The study will also look at the variations in antimicrobial stewardship practices across the different hospitals

in Middle East, we will compare it with standard IDSA checklist.

* Measures of effect
 
Please specify the effect measure(s) for you additional outcome(s) e.g. relative risks, odds ratios, risk
difference, and/or 'number needed to treat.

NA

26. * Data extraction (selection and coding).
 
Describe how studies will be selected for inclusion. State what data will be extracted or obtained. State how
this will be done and recorded.

Data abstraction will be performed by two independent reviewers (BT & PAR) using a standardized template

which will include three main categories, (i) general characteristics of the reviewed studies such as, country,

year of publication, study objective(s), study design, type of hospital, number of beds, number of patients. (ii)

Identification of different ASP interventions or tools, based on the categories reported in Dik et al., and finally

(iii) all variables linked to the outcome measures listed in the PICO (table 1) will be extracted. As mentioned earlier, the interventions of an ASP will be classified into three main categories (a) persuasive

(b) restrictive and (c) structural, which includes interventions such as, (i) education and training; (ii) pre-

authorization, prospective audit, feedback, review, consultation and recommendation; (iii) drug control or

monitoring, formulary restriction and intravenous-to-oral conversion; (iv) computerized system use; (v)

intervention by infectious disease experts; (vi) antibiotic rotation; (vii) institutional guideline; (viii) national

guideline; and (ix) infection control and hand hygiene program.
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27. * Risk of bias (quality) assessment.
 
Describe the method of assessing risk of bias or quality assessment. State which characteristics of the
studies will be assessed and any formal risk of bias tools that will be used.

Pairs of reviewers will independently assess quality of each of the studies (BT & PAR). The Cochrane Risk of

Bias tool will be used for randomized controlled trials and for nonrandomized studies we plan to use the

Newcastle–Ottawa Quality Assessment Scale (NOS). NOS is a three-dimensional appraisal tool to assess

the methodological quality that includes, (i) selected population, (ii) comparability of groups, and (iii)

outcome/exposure of interest. 

The studies will be scored on a scale ranging 0 – 9, wherein, a score = 6 indicates high-quality studies, a

score between 3- 6 as moderate and a score less than 3 will be considered as low quality. In terms of

assessing the level of quality of the papers including economic impact, a separate tool, i.e. Consensus on

Health Economics Criteria [CHEC] list quality criteria will be used. The research team has also proposed the

use of ICROMS (Integrated quality Criteria for the Review Of Multiple Study designs), an integrated quality

assessment checklist that can be used for a large range of study designs including qualitative research.

28. * Strategy for data synthesis.
 
Provide details of the planned synthesis including a rationale for the methods selected. This must not be
generic text but should be specific to your review and describe how the proposed analysis will be applied
to your data.

Initially we will use a narrative synthesis method, where all included studies will be summarized in a narrative

form. Tables and graphs will be created to illustrate the key study characteristics such as (population

characteristics, study outcomes, sample sizes, settings, methods used, results, and any other important

aspect related to each research question of interest). The number of studies and proportions reporting an

improvement will be computed. 

Economic analysis will be conducted based on the following criteria: 

Antimicrobial Cost Analysis (ACA) – will include all studies that explicitly reported direct cost of

antimicrobial consumption. 

Cost-Benefit Analyses (CBA) – will include studies that considered the effects of two different methods and

the effects were expressed in terms of cost. 

Cost-Effectiveness Analyses (CEA) – will include studies that evaluated relative cost and effects of two

different methods. 
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Cost-Consequence Analyses (CCA) – will include studies that reported different costs and effects of two

methods. 

Cost-Analyses (CA) – studies that looked at only the cost but not effects of the methods. 

Cost-Minimization Analyses (CMA) – studies that looked at cost differences assuming same effects

between the two different methods. 

Then, wherever possible, a meta-analysis method will be applied. Statistical heterogeneity between studies

will be assessed using ?² and I² statistics and P 0.10 and I²than 50%, will be considered as a high level of

statistical heterogeneity between the studies. Only, if the studies are homogenous, data will be pooled for a

meta-analysis, if otherwise, it will be presented in standardized mean difference (SMD). 

29. * Analysis of subgroups or subsets.
 
State any planned investigation of ‘subgroups’. Be clear and specific about which type of study or
participant will be included in each group or covariate investigated. State the planned analytic approach.

NA

30. * Type and method of review.
 
Select the type of review and the review method from the lists below. Select the health area(s) of interest for
your review. 
 

Type of review
Cost effectiveness 
No

Diagnostic 
No

Epidemiologic 
No

Individual patient data (IPD) meta-analysis 
No

Intervention 
No

Meta-analysis 
No

Methodology 
No

Narrative synthesis 
No

Network meta-analysis 
No

Pre-clinical 
No
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Prevention 
No

Prognostic 
No

Prospective meta-analysis (PMA) 
No

Review of reviews 
No

Service delivery 
No

Synthesis of qualitative studies 
No

Systematic review 
Yes

Other 
No

 
 

Health area of the review
Alcohol/substance misuse/abuse 
No

Blood and immune system 
No

Cancer 
No

Cardiovascular 
No

Care of the elderly 
No

Child health 
No

Complementary therapies 
No

COVID-19 
No

Crime and justice 
No

Dental 
No

Digestive system 
No

Ear, nose and throat 
No

Education 
No

Endocrine and metabolic disorders 
No

Eye disorders 
No

General interest 
No

Genetics
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No

Health inequalities/health equity 
No

Infections and infestations 
Yes

International development 
No

Mental health and behavioural conditions 
No

Musculoskeletal 
No

Neurological 
No

Nursing 
No

Obstetrics and gynaecology 
No

Oral health 
No

Palliative care 
No

Perioperative care 
No

Physiotherapy 
No

Pregnancy and childbirth 
No

Public health (including social determinants of health) 
No

Rehabilitation 
No

Respiratory disorders 
No

Service delivery 
No

Skin disorders 
No

Social care 
No

Surgery 
No

Tropical Medicine 
No

Urological 
No

Wounds, injuries and accidents 
No

Violence and abuse 
No
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31. Language.
 
Select each language individually to add it to the list below, use the bin icon  to remove any added in error.
 English
 
There is not an English language summary

32. * Country.
 
Select the country in which the review is being carried out from the drop down list. For multi-national
collaborations select all the countries involved.
  Qatar

33. Other registration details.
 
Give the name of any organisation where the systematic review title or protocol is registered (such as with
The Campbell Collaboration, or The Joanna Briggs Institute) together with any unique identification number
assigned. (N.B. Registration details for Cochrane protocols will be automatically entered). If extracted data
will be stored and made available through a repository such as the Systematic Review Data Repository
(SRDR), details and a link should be included here. If none, leave blank.

NA

34. Reference and/or URL for published protocol.
 
Give the citation and link for the published protocol, if there is one
 
NA
 
Give the link to the published protocol. 
 
NA
 
Alternatively, upload your published protocol to CRD in pdf format. Please note that by doing so you are
consenting to the file being made publicly accessible.
 
No I do not make this file publicly available until the review is complete
 
Please note that the information required in the PROSPERO registration form must be completed in full even
if access to a protocol is given.

35. Dissemination plans.
 
Give brief details of plans for communicating essential messages from the review to the appropriate
audiences.
 
Our dissemination strategy includes:1. sending a brief summary of the project findings to all health professionals and key stakeholders involved in

the study

2. publishing summary findings on internal communications within HMC

3. a display of study findings via social media (e.g. study Facebook page)

4. submission of abstracts for oral presentation at key national and international conferences such as the

Infection Control Conference, the ASHP in USA. 

5. submission for publication in key academic journals such as Journal of Antimicrobial Chemotherapy,

Journal of Hospital Infection
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Do you intend to publish the review on completion?
 
Yes

36. Keywords.
 
Give words or phrases that best describe the review. Separate keywords with a semicolon or new line.
Keywords will help users find the review in the Register (the words do not appear in the public record but are
included in searches). Be as specific and precise as possible. Avoid acronyms and abbreviations unless
these are in wide use.
 
Antimicrobial Stewardship, Middle East, Antimicrobial Resistance, Clinical impact, Economic impact

37. Details of any existing review of the same topic by the same authors.
 
Give details of earlier versions of the systematic review if an update of an existing review is being registered,
including full bibliographic reference if possible.

NA

38. * Current review status.
 
Review status should be updated when the review is completed and when it is published. For
newregistrations the review must be Ongoing.
Please provide anticipated publication date
 
Review_Ongoing

39. Any additional information.
 
Provide any other information the review team feel is relevant to the registration of the review.
 
NA

40. Details of final report/publication(s) or preprints if available.
 
This field should be left empty until details of the completed review are available OR you have a link to a
preprint. 
  
Give the link to the published review.
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