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Structured Summary:

Purpose: Despite the frequency of iron deficient anemia (IDA) in the pregnant population, treatment protocols to guide peripartum IDA management are scarce. The planned scoping review aims to review and synthesize the literature on the peripartum management of anemia in the context of evidence rated recommendations and practical modalities to implement these recommendations in clinical practice. 
Amendments: All relevant amendments to the protocol will be documented with date, description of amendment, and rationale for change as needed during the study period.
Rationale: 
Postpartum hemorrhage (PPH) complicates 4-6% of all deliveries in the US and is a leading cause of maternal morbidity and mortality worldwide.(1-3) Mortality due to PPH is considered highly preventable, with 67%-90% of deaths being deemed preventable in maternal mortality reviews.(4, 5) This prevention is possible through patient safety interventions such as clear guidelines, readiness, and effective emergency response. Improving PPH-related outcomes is a patient safety priority as the frequency of PPH is increasing.(3, 6-14) Recommendations to improve outcomes largely fall into three categories: (1) identification of women at high risk for PPH, (2) improved recognition of PPH, and (3) timely management of bleeding.(4, 5, 15-18) Yet, while many efforts have been focused on improving the in-hospital management of PPH, less attention has focused on identifying and addressing modifiable risk factors prior to delivery.

One easily correctable risk factor is iron deficiency anemia (IDA). Anemia is defined as a hemoglobin (Hb) concentration of <11-12 g/dL in a pregnant patient.(19, 20) Antenatal IDA is present in greater than 20% of pregnant women in developed nations,(21) with some estimates being as high as 38%, and even higher prevalence in developing nations.(22) The early diagnosis and treatment of IDA is a systems-level intervention which may prevent or mitigate adverse intermediate-, and long-term maternal outcomes.(21, 23, 24)  Anemia alone, if untreated or incompletely managed, can result in postpartum depression and fatigue.(25) Anemic women who hemorrhage are at increased risk for blood transfusions which carry significant morbidity and risks to the patient, such as: (1) infections; (2) thrombotic events (deep venous thrombosis, pulmonary embolus, or disseminated intravascular coagulation); (3) renal injuries, (4) respiratory events, and (5) ischemic events (myocardial infarction, transient ischemic attack, or cerebrovascular accident).(26) Furthermore, anemia itself results in the activation of hypoxic cellular mechanisms and adaptive cardiovascular responses to optimize tissue oxygen delivery, which can result in organ failure and ultimately death depending on the degree of anemia. (27) 
Despite the frequency of IDA in the pregnant population, treatment protocols to guide peripartum IDA management are scarce. The American College of Obstetrician and Gynecologists recommends pregnant women be screened for IDA, but there is little guidance regarding the timing of this screening, and there is even less consensus of how to manage patients diagnosed with IDA (oral vs intravenous iron therapy).(28) While prenatal vitamins often contain iron, this amount of iron is insufficient to impact iron status in iron deficient women.(29) Oral iron therapy is a low-cost treatment option. However, many women fail to respond because they do not adhere to the medication regimen due to intolerance of the side effects, or present late in pregnancy with insufficient time for oral supplementation to be effective.(30, 31) Intravenous iron (IV) infusions (ferric carboxymaltose, iron sucrose and –isomaltoside formulations) are well tolerated and can be effective in one- to two-dose administration.(32, 33) As anemic women are more likely to be harmed if they hemorrhage, identifying barriers to treatment and creating a management algorithm with multidisciplinary consensus is of utmost importance.
 
Objectives: The objective of this scoping review is to identify anemia-related recommendations for peripartum care, evaluate levels or grades of evidence for each recommendation, and identify practical modalities such as checklists, toolkits, or other comprehensive care pathways to support their implementation in clinical practice.
The questions for this scoping review are:
(1) What are the recommendations (guidelines or recommendations) for management of persons with anemia published by either individual authors, national societies, or other government departments that provide levels or grades of evidence to support the recommendation? 
(2) What are the published modalities for practical implementation of recommendations, either in the form of checklists, toolkits, or comprehensive care pathways? 
Methods:
[bookmark: OLE_LINK79][bookmark: OLE_LINK80]The stages of the scoping review will include identifying the research questions, identifying relevant studies, study selection, extracting and charting the results, collating, summarizing, and reporting the results. The PRISMA-ScR checklist will be used to ensure the rigor of the review.(34) Pairs of independent reviewers will determine eligibility decisions using Covidence.(35) Data extraction will be performed by the research team. Data from selected studies will be extracted and analyzed. Information will be synthesized to develop evidence-based recommendations for peripartum care for persons with anemia and provide a narrative synthesis of results. 
The inclusion criteria are: 
(1) published (in print or online) recommendations along with levels or grades of evidence for the peripartum care of persons with anemia (Hemoglobin <12); or (2) published (in print or online) description of a checklist, toolkit, or comprehensive care pathway for the peripartum care of anemic pregnant or postpartum patients. 
The exclusion criteria are:
(1) Listing of comorbidities or risks that are associated with anemia in pregnancy without actionable items. 
There are no date exclusions and only studies in English will be included.  
Information sources:
We will search the following bibliographic databases: MEDLINE (Ovid), Embase (Elsevier), Cochrane Central Register of Controlled Trials (Wiley), and CINAHL Plus with Full Text (EbscoHost). We will also search Google. 
Search strategies:
Preliminary searches were conducted in PubMed, the Cochrane Database of Systematic Reviews, and PROSPERO to determine if any systematic review or scoping review protocols or publications that address the review question have been published. The review team will collaborate with a research librarian to develop a comprehensive search strategy. The search for eligible studies will include controlled vocabulary (MeSH headings and thesauri of relevant databases) and the keywords describing peripartum, iron deficiency, and anemia. We will apply a modified version of the Canadian Agency for Drugs and Technologies in Health’s (CADTH) filter to identify guidelines. We will search each database from the date of inception to the present. We will limit the search to English-language publications. We will not impose limits to publication year. We will review the reference lists of relevant review articles and included studies for eligible citations. We will search Google for guidelines that may not be published in the journal literature.
Ovid Medline

1.	exp Peripartum Period/
2.	exp Pregnancy/
3.	exp Pregnancy Complications/
4.	exp Maternal Health Services/
5.	exp Prenatal Diagnosis/
6.	("ante natal" or antenatal* or "child birth*" or childbirth* or intrapartum or intra-partum or maternal or obstetric or obstetrics or parturient* or parturition* or "peri partum" or peripartum or "post natal*" or "post partum" or postnatal* or postpartum or "pre natal*" or pregnan* or prenatal* or puerper*).ti,ab.
7.	1 or 2 or 3 or 4 or 5 or 6
8.	exp Iron Deficiencies/
9.	exp Anemia, Iron-Deficiency/
10.	exp Ferritins/
11.	(iron or ferritin* or sideropenia* or hypoferritinemia*).ti,ab.
12.	8 or 9 or 10 or 11
13.	exp Anemia/
14.	(anemi* or anaemi*).ti,ab.
15.	13 or 14
16.	exp Critical Pathways/
17.	exp Clinical Protocols/
18.	exp Consensus/
19.	exp Consensus Development Conference/
20.	exp Consensus Development Conferences as Topic/
21.	exp Guideline/
22.	Guidelines as Topic/
23.	practice guidelines as topic/
24.	Health Planning Guidelines/
25.	Clinical Decision Rules/
26.	(guideline or practice guideline or consensus development conference or consensus development conference, NIH).pt.
27.	(position statement* or policy statement* or practice parameter* or best practice*).ti,ab,kf,kw.
28.	(standards or guideline* or recommendat* or consensus*).ti,kf,kw.
29.	((practice or treatment* or clinical) adj guideline*).ab.
30.	(CPG or CPGs or "practice parameter" or "practice parameters" or "appropriate use criteria" or "appropriateness criteria" or "guidance statement" or "guidance statements").ti.
31.	consensus*.ab. /freq=2
32.	((critical or clinical or practice) adj2 (path or paths or pathway or pathways or protocol*)).ti,ab,kf,kw.
33.	guideline recommendation*.ab.
34.	(care adj2 (standard or path or paths or pathway or pathways or map or maps or plan or plans)).ti,ab,kf,kw.
35.	(algorithm* adj2 (screening or examination or test or tested or testing or assessment* or diagnosis or diagnoses or diagnosed or diagnosing)).ti,ab,kf,kw.
36.	(algorithm* adj2 (pharmacotherap* or therap* or treatment* or intervention*)).ti,ab,kf,kw.
37.	(guideline* or standards or consensus* or recommendat*).au.
38.	or/16-37
39.	7 and 12 and 15 and 38
40. 	limit 39 to english language


Study records:
Selected abstracts and full text manuscripts will be accessible by the reviewers based on the citation list created. Covidence will be used to manage titles and abstracts and ultimately assist with literature selection and evaluation and data extraction. Study citations for publication will be managed with EndNote.
Selection process:
All titles and abstracts of citations will be independently screened by two reviewers using the Covidence© tool for systematic reviews. Conflicts will be resolved by a separate reviewer. If the abstract or title lack sufficient information in order to determine inclusion or exclusion, the full text will be accessed to assess for inclusion. Full text manuscripts will be accessed and reviewed for studies that meet inclusion criteria, with agreement between the pairs of reviewers. The research team will evaluate articles with the goal of reaching consensus if disagreement exists between the pair of reviewers. Documentation or rationale for inclusion and exclusion of specific titles, abstracts, and full texts will be performed. A PRISMA flow diagram will be used to report final numbers in the resulting numbers in the manuscript.(34)
Data charting process:
The research team will jointly develop the data-charting form to decide what information to extract from the eligible articles. We plan to extract and summarize the following key study characteristics to the extract form: (1) Source of recommendations (e.g., individual authors, national societies, etc.), (2) Year of publication, (3) Content and total number of recommendations, (4) Level and grade of evidence for each of the recommendations, (4) System used to determine levels of evidence or classification of recommendations, (5) Description of checklist, toolkit, comprehensive care pathway or other format used for implementation in peripartum care of anemic persons. If articles were in abstract form only, the original authors will be contacted for updates on the status of the final publication. The data will be summarized and abstracted into table format, noting key similarities and differences among the publications in terms of content and level and grade of evidence. For the identified checklists, toolkits, etc. similarities and differences among the content will be highlighted.  Pairs of reviewers will independently chart the data from each eligible study. The two reviewers will resolve the disagreement through discussion. They may include a third reviewer for further adjudication.
Data synthesis:
Tables in Microsoft Word will be used to demonstrate characteristics of each study included. The primary outcomes are the number of recommendations per publication, topic of recommendation, level or grade of evidence to support recommendations, and similarities and differences between the recommendations across publications. For the identified checklists, toolkits, or comprehensive care pathways for the peripartum management of anemia, their details will be summarized and cross-checked with the aforementioned recommendations.
Implications and Dissemination:
We anticipate that this study will be impactful to patient safety because the intervention will develop an evidence-based review of the literature to develop a feasible and sustainable anemia management intervention. Anemic persons are at risk for maternal morbidity and mortality. There is not consensus on the optimal management of anemic persons and this scoping review is a foundational step towards establishing what treatment recommendations exist in order to build a testable intervention.  The results of the scoping review will be disseminated through a peer-reviewed publication.
Support:
Anesthesia Patient Safety Foundation Grant
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