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ABSTRACT 

 

Introduction 

‘Standardised Endpoints for Perioperative Medicine’ (StEP) is an international collaboration 

undertaking development of consensus-based consistent definitions for endpoints in 

perioperative clinical trials. Inconsistency in endpoint definitions can make interpretation of trial 

results more difficult, especially if conflicting evidence is present. Furthermore, this 

inconsistency impedes evidence synthesis and meta-analyses. The goals of StEP are to 

harmonise definitions for clinically meaningful endpoints, and specify standards for endpoint 

reporting in clinical trials. To help inform this endeavour, we aim to conduct a scoping review to 

systematically characterise the definitions of clinically important endpoints in the existing 

published literature on perioperative blood loss and transfusion. 

Methods and Analysis 

The scoping review will be conducted using the widely-adopted framework developed by Arksey 

and O’Malley, with modifications from Levac. We refined our methods with guidance from 

research librarians, as well as researchers and clinicians with content expertise. The electronic 

literature search will involve several databases including Medline, PubMed-not-Medline, and 

Embase. Our review has three objectives, namely to (1) identify definitions of significant blood 

loss and transfusion used in previously published large perioperative randomised trials; (2) 

identify previously developed consensus-based definitions for significant blood loss and 

transfusion in perioperative medicine and related fields; and (3) describe the association between 

different magnitudes of blood loss and transfusion with postoperative outcomes. The multistage 

review process for each question will involve two reviewers screening abstracts, reading full-text 
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articles, and performing data extraction. The abstracted data will be organised and subsequently 

analysed in an iterative process.  

Ethics and Dissemination  

This scoping review of the previously published literature does not require research ethics 

approval. The results will be used to inform a consensus-based process to develop definitions of 

clinically important perioperative blood loss and transfusion. The results of the scoping review 

will be published in a peer-reviewed scientific journal.  
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STRENGTHS AND LIMITATIONS OF THIS STUDY 

 

• This scoping review will use established research methodology, incorporate an electronic 

database search strategy developed by an experienced research librarian, and benefit from the 

guidance of a multidisciplinary expert panel. 

• The results of the scoping review will directly inform an international multidisciplinary 

programme to develop comprehensive and standardised endpoint definitions for 

perioperative clinical trials. 

• Limitations include the exclusion of the grey literature and non-English papers. To minimise 

the impact of these limitations, we will consult content experts to ensure that relevant articles 

are not missed. 

• While the review excludes articles published prior to 2005, this exclusion criterion will help 

focus the study on more contemporary evidence pertaining to clinically significant 

perioperative blood loss and transfusion. 
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INTRODUCTION 

 

Concerns about the heterogeneous and inadequate reporting of randomised controlled trials 

(RCT) have led to the development of consensus-based reporting standards, an example being 

the Consolidated Standards of Reporting Trials (CONSORT) 2010 Consensus statement.
1
 

Subsequent adoption of CONSORT recommendations has been associated with improved clarity 

in the reporting of published trials.
2
 Nonetheless, there still remains considerable heterogeneity 

with respect to important aspects of RCT design, a key example being how endpoints are defined 

in individual trials. Considerable variation in the definitions of important endpoints, either 

individual or composite, can make it difficult for readers to draw conclusions, especially when 

faced with studies that assessed similar interventions but had conflicting results. Such 

heterogeneity can also render evidence synthesis problematic and unreliable.
3,4

 Growing 

recognition of this problem has led to initiatives to better standardise endpoint definitions in 

clinical trials, a key example being the Core Outcomes Measures in Effectiveness Trials 

(COMET) Initiative.
5
  

Significant blood loss and transfusion are clinically relevant and prognostically important 

events in perioperative care.
6
 They are often reported as primary efficacy, secondary efficacy, or 

safety endpoints in RCTs of surgical patients. Nonetheless, even a cursory evaluation of the 

surgical or anaesthesiology literature reveals considerable between-trial heterogeneity with 

respect to the definitions of clinically important blood loss and transfusion; the clinical relevance 

and prognostic importance of these definitions; and the extent to which detailed information on 

blood loss and transfusion is collected.
7-11

 In other fields of medicine, methodological attention 

has been paid towards standardising the definition of important blood loss and transfusion. For 
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example, the Bleeding Academic Research Consortium (BARC) was established in 2010 to 

standardise endpoint reporting in cardiovascular clinical trials.
12  

 

The ‘Standardised Endpoints for Perioperative Medicine’ (StEP) initiative is an 

international multidisciplinary programme with an overarching goal of developing 

comprehensive and standardised endpoint definitions for straightforward, clinically sensible and 

valid application to clinical trials in perioperative medicine.
13

 The initiative will use 

methodology adapted from existing guideline taskforces.
14-16

 It is comprised of a 

multidisciplinary range of experts, who are themselves organised into several endpoint-specific 

subgroups. Each subgroup will use a consensus-building process (e.g., Delphi or nominal group 

methods) to define standardised definitions for endpoints within specific domains, such as 

cardiovascular or respiratory complications. The Blood Loss and Transfusion subgroup of StEP 

is composed of a range of content and methodology experts, including senior researchers with 

expertise in anaesthesiology, surgery, transfusion medicine, haematology, multicentre clinical 

trials, and clinical epidemiology. The subgroup is tasked with developing standardised 

definitions for clinically significant blood loss or transfusion in the perioperative period. These 

definitions will linked to recommendations regarding data collection in RCTs, such as how 

perioperative blood loss and blood product transfusion should be measured. 

To establish a baseline and inform the consensus-based development of these 

standardised endpoint definitions, a systematic and thorough evaluation of the existing literature 

is critical. A scoping review is an ideal approach for achieving this objective. Specifically, 

scoping reviews are suited for mapping broad areas of the literature to gain an understanding of 

the extent, range, and nature of research activity within a field.
17-23

 As a prelude to developing 
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 8 

consensus-based definitions for clinically significant perioperative blood loss and transfusion, we 

therefore plan to conduct a scoping review to answer three broad relevant questions:  

1. What definitions for significant blood loss or transfusion have been previously 

successfully implemented in perioperative RCTs with reasonably large numbers of trial 

participants? Prior successful use in larger RCTs serves as supporting evidence showing 

the feasibility and practicability of implementing these endpoint definitions. 

2. What consensus-based definitions of significant blood loss or transfusion have been 

previously developed for application in perioperative medicine and related fields? 

3. What is the association of different magnitudes of blood loss and transfusion with 

clinically important patient outcomes? 
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METHODS AND ANALYSIS 

 

The scope of StEP encompasses perioperative medicine in adults, with perioperative medicine 

being defined as all aspects of anaesthesiology and perioperative care other than the surgical 

technique itself. Obstetrics, pain, and critical care are included in contexts where they overlap 

with anaesthesiology and surgery.
14

 The aim of StEP is to harmonise standardised endpoints that 

can be used in clinical trials studying a range of interventions. With respect to the scope of work 

for the blood loss and transfusion subgroup of the StEP initiative, all endpoints within this 

domain that relate to blood loss and transfusion are of interest.  

A thorough review of the existing literature is an important prerequisite for informing 

development of these consensus-based definitions. The overarching aim of this review is to 

answer the question ‘What endpoints are currently used to measure blood loss and transfusion in 

the recent perioperative literature?’ In conducting this scoping review, we will employ the 

widely used Arksey and O’Malley framework, with some modifications from Levac.
21-23

  

 In summary, all potentially relevant studies will be identified using a comprehensive 

electronic database search strategy that was developed with guidance from an experienced 

research librarian (ME) with expertise in scoping reviews. This list of relevant studies will be 

supplemented as needed by consulting content experts in the Blood Loss and Transfusion 

subgroup of StEP. Identification of the final pool of relevant studies will then be undertaken 

using a minimum two-step selection process involving two reviewers. Data from the final 

included studies will be collected and charted, and subsequently collated and summarised. The 

results of the scoping review will be reported to the StEP Blood Loss and Transfusion subgroup. 

The details of each step are presented below. 
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Stage 1: Identifying the Research Questions 

Our aims are to (i) provide an understanding of the current extent of the published literature in 

perioperative medicine where blood loss and transfusion were reported as endpoints, (ii) map the 

types of definitions used, and (iii) understand the extent to which elements of existing definitions 

of blood loss and transfusion are related to other patient outcomes. For this review, ‘transfusion’ 

refers to transfusion of red blood cells, either in isolation or in combination with other blood 

components (e.g., platelets, plasma). The details of the three questions are presented in Table 1. 

With guidance of a research librarian, we iteratively refined our electronic database search 

strategy to identify potentially relevant studies. To further categorise the identified studies into 

manageable sub-domains, we subdivided our overarching search question into three components, 

namely identification of definitions of significant blood loss and transfusion used in 

perioperative randomised trials of significant size; identification of previously published 

consensus-based definitions of significant blood loss and transfusion in perioperative medicine 

and related fields; and identification of studies describing the dose-response association between 

different magnitudes of blood loss and transfusion with important short-term postoperative 

outcomes (i.e., within 30-days or less after surgery). We defined trials of significant size a priori 

as those recruiting 500 or more participants. This threshold was selected because it has face 

validity, impacted the feasibility of the conducting the review, and confirmed the practicability 

of implementing these endpoint definitions in clinical trials. In developing harmonised 

definitions of clinically significant blood loss and transfusion, we do not plan to include 

literature focussed on the association of blood loss or transfusion with intermediate- or long-term 

outcomes (i.e., more than 30-days after surgery).  

Stage 2: Search Strategy 
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Given the volume and extent of the literature addressing blood loss and transfusion in 

perioperative medicine, we will exclude the grey literature since it is highly likely that almost all 

relevant information is already captured by the indexed published literature. In addition, the 

literature search will be restricted to English-language articles published in a contemporary 

period, which is defined as 2005 onwards. 

Eligibility Criteria for Studies 

The pre-specified inclusion and exclusion criteria are presented in Table 2. These criteria were 

used to guide development of the electronic database search, and help establish an initial abstract 

screening form. 

Databases 

The electronic databases to be searched are Medline, Medline In-Process, Embase, and PubMed-

NOT-Medline.  

Search Strategy  

The electronic search strategy was developed iteratively by a team of three authors (JB, ME, 

DNW) that included a research librarian. The primary search terms were focused on variations of 

blood loss and transfusion, with secondary search terms including various terms related to 

significant or clinically important bleeding. These terms were combined using Boolean operators 

with other terms to capture relevant fields (perioperative medicine and related fields), consensus-

based endpoint definitions, or postoperative outcomes. These search results were filtered to 

include English-language studies in adult humans from 2005 onwards. In iterative steps, we 

evaluated 200 to 400 abstracts identified by successive versions of this search strategy to 

determine if further refinement of the strategy was required. The final version of the search 

strategy is presented in the Appendix. Once the final search strategy is implemented, the results 
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(after elimination of any duplicates) will be uploaded into DistillerSR (2016, Evidence Partners, 

Ottawa, Ontario, Canada) to facilitate further article screening and selection. This list of 

potentially relevant studies will be supplemented as needed by consulting content experts in the 

Blood Loss and Transfusion subgroup of StEP.     

Stage 3: Study Selection 

Study screening and selection will involve a multi-stage process with at least two reviewers. For 

Questions 2 and 3, two reviewers (JB, LV) will conduct screening of titles or abstracts, and full-

text review of selected articles. All disagreements will be resolved by discussion, and where 

necessary, involvement of a third reviewer (DNW). Due to the large volume of potentially 

relevant articles identified for Question 1, a modified study selection process will take place. In 

the first step, a single reviewer (JB) will screen abstracts to identify any potentially relevant 

studies. To maximise sensitivity in this additional first step, any study with uncertain relevance 

will be retained for consideration in the next screening stage. The remaining steps in the 

screening and selection process will be identical to those employed for Questions 2 and 3. The 

full inclusion and exclusion criteria applied for each stage of study screening and evaluation are 

presented in Table 3. A PRISMA flow diagram will be used to report the conduct of this search 

strategy.
24

   

Stage 4: Charting the Data 

An initial set of data categories to be abstracted are presented in Table 3. These initial data 

categories were identified based on their relevance to the goals of the StEP initiative.
14

 Based on 

the types of interventions, outcomes, and patient samples encountered in the abstract screening 

stages, these domains may be further refined. As with study selection, all data extraction will be 

performed by two reviewers (JB, LV). Their data extraction results will be compared, and any 
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disagreements resolved through discussion or involvement of a third reviewer (DNW). We do 

not plan to contact study authors to obtain any further information or data that were not 

published in peer-reviewed manuscripts. 

Stage 5: Collating, Summarising and Reporting the Results 

Once data extraction is completed, we will organise the included studies into categories that are 

meaningful for the StEP subgroup. For Question 1, we will group the published literature by the 

categories of endpoint definitions used in existing trials, attempting to identify how endpoints 

used in published perioperative trials are related to existing consensus-based definitions of 

significant blood loss or transfusion. For Question 2, we will organise consensus-based 

statements and guidelines based on the interventions and patient subgroups to which they were 

designed for application. For Question 3, studies will be organised broadly based on how blood 

loss or transfusion were characterised (e.g., presence of transfusion, changes in haemoglobin 

values, estimated surgical blood loss during the operation), and how these exposures were 

associated with patient outcomes. We will look for themes in how various predictors consistently 

relate to patient outcomes.
23,24

 Interim reviews will be undertaken during the data processing to 

seek feedback from the StEP Blood Loss and Transfusion working group. Consultation with 

content experts in the working group will inform any required changes in the organisational 

structure used to classify the literature. Additionally, these content experts will help identify any 

relevant studies that were not initially identified in the electronic database search. Importantly, 

they will add insight into the relevance of the findings and which context the findings should be 

interpreted.
21-24

 The final results will be reported using a framework similar to that used in prior 

scoping reviews applied to questions in critical care, anaesthesiology, and health policy.
17-24
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ETHICS AND DISSEMINATION 

 

As a scoping review of the previously published literature, this study does not require research 

ethics approval. The results of the scoping review will be presented at relevant national and 

international conferences, as well as published in a peer-reviewed scientific journal. As indicated 

previously, we will use the results of this review to inform the StEP consensus-based process to 

develop definitions of clinically important perioperative blood loss and transfusion. The results 

of this consensus-based endpoint definition process will be published separately in a peer-

reviewed scientific journal.  
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CONCLUSIONS 

 

This protocol details the methodology for the conduct of a large comprehensive scoping review 

with the aim of informing the Blood Loss and Transfusion subgroup of StEP. This review will 

encompass a wide variety of research material, including observational studies, clinical trials, 

and evidence synthesis. The methodology is further strengthened by continual feedback from 

stakeholders and content experts, as well as early involvement of an experienced research 

librarian. As researchers and clinicians increasingly recognise the limitations of widely disparate 

endpoint definitions in clinical trials, we expect more collaborations to be formed within various 

fields to help standardise endpoint reporting. Scoping reviews, such as the one presented in this 

protocol, will be an integral part of the process to develop standardised, pragmatic and clinically 

relevant endpoint definitions for clinical trials.  
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Table 1. Research questions identified for scoping review  

 

1.) What endpoint definitions for significant blood loss and transfusion are currently 

used in perioperative randomised trials?  

Population: Adults (≥18 years) participating in a randomised controlled trial with an 

overall study sample size ≥500 participants. These patients must have undergone surgical 

procedures, anaesthetic procedures, minimally invasive procedures, or interventions 

offered as part of an admission to a surgical intensive care unit. To help ensure that the 

number of potentially relevant trials is maintained in a reasonable range, we will exclude 

trials focussed on interventional cardiology and interventional radiology procedures. 

Intervention/Comparators: Any intervention that justifies the inclusion of blood loss or 

transfusion as a study endpoint. 

Outcome: The primary or secondary endpoint of the study should be significant blood loss 

or blood product transfusion 

2.) What are the existing consensus definitions for significant blood loss or transfusion in 

perioperative medicine and related fields? 

Population: Adults (≥18 years) undergoing surgical procedures, anaesthetic procedures, 

minimally invasive procedures, or interventions offered as part of an admission to a 

surgical intensive care unit. Interventional cardiology and interventional radiology 

procedures will be considered. 

Interventions or comparators: Any intervention that justifies the use of blood loss or 

transfusion as a study endpoint. 

Study content requirement: The study must report a consensus-based definition for 

reporting blood loss or transfusion. Systematic reviews will be included to identify any 

cases where the authors who synthesised evidence adopted any established consensus 

definitions.    

3.) What elements of blood loss and transfusion are associated with clinically important 

patient outcomes?  

Population: Adults (≥18 years) included in a (prospective or retrospective) cohort study or 

randomised controlled trial. Relevant evidence synthesis, such as meta-analysis, can be 

included. These patients must have undergone a surgical procedure, anaesthetic, 

minimally invasive procedure, or intervention offered as part of an admission to a surgical 

intensive care unit (most procedures conducted by interventional cardiology or 

interventional radiology will be excluded). 

Exposure of interest: Administration of blood products or blood loss. 

Outcome: Any short-term postoperative (i.e., within 30 days or less after surgery) 

outcome including complications (e.g., myocardial infarction, stroke, acute kidney injury), 

death, and hospital length of stay 
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Table 2. Inclusion and exclusion criteria used to identify potentially relevant studies  

 

Inclusion Criteria Exclusion Criteria 

1.) Published in the English language 

2.) Published in a peer-reviewed journal  

3.) Human subjects 

4.) Publication date from 2005 onwards 

5.) Limited to adults (≥18 years) 

6.) Research targeting patients undergoing 

surgery, anaesthetic procedures, and 

minimally invasive interventions, as well 

as patients who have been admitted to a 

post-surgical critical care unit  

1.) Journal articles that were not original 

research or systematic reviews (e.g., case 

reports, case series, opinion pieces, 

commentaries, or editorials) 
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Table 3.  Inclusion criteria and data extraction fields by stage of article processing 

  

Article Processing 

Stage 

Inclusion Criteria and Domains to be Extracted 

Question 1 Question 2 Question 3 

Initial Title and 

Abstract Screen 

 

• Randomised 

controlled trials  

• Systematic 

reviews or meta-

analyses will be 

excluded 

• Research 

including adults  

• Consensus-based 

criteria or 

systematic 

review of clinical 

trials that 

included a pre-

specified 

definitions of 

major blood loss 

or transfusion as 

a study endpoint 

• Evaluates dose-

response 

association 

between 

transfusion or 

blood loss with 

patient outcomes  

• Surgical, 

anaesthesiology or 

perioperative  

disciplines only 

(obstetrics or 

trauma literature 

excluded) 

Second Abstract 

Screen and Full 

Text Evaluation  

• Study design 

confirmed as 

randomised 

controlled trial  

• Major blood loss 

or transfusion 

reported as an 

endpoint  

• ≥500 participants 

• Within fields of 

perioperative 

medicine, 

anaesthesiology 

or surgery 

• Consensus-based 

statement, 

guideline, or 

recommendation 

for defining 

significant blood 

loss or 

transfusion 

endpoints 

• Systematic 

review or 

evidence 

synthesis that 

refers to a 

consensus-based 

definition of 

major blood loss 

or transfusion 

• Study pertains to 

surgery, 

anaesthesiology, 

or perioperative 

medicine 

• Reports dose-

response 

association 

between 

transfusion or 

blood loss with 

patient outcomes 

Data Extraction  

• Sample size 

• Intervention and 

control being 

compared 

• Endpoint 

definition for 

major blood loss 

or transfusion  

• Name of 

organisations 

and/or panels 

involved 

• Definition of 

significant blood 

loss or 

transfusion  

• Patient 

• Patient sample in 

which the outcome 

was measured 

• Type of study 

(e.g., retrospective 

cohort study) 

• Number of 

patients included 

• Exposure 
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population to 

which definition 

applies 

• Interventions to 

which definition 

applies 

 

definition and how 

it was measured 

(e.g., >500 mL 

blood loss 

identified from 

anaesthetic record)  

• Definition of 

outcome and how 

it was measured 

(e.g., 30-day all-

cause mortality)  
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 1 

APPENDIX 

 

A. Literature Search (Question 1) 

 

The databases to be searched are: 

a. Medline 

b. Medline In-Process 

c. Embase 

d. Pubmed-NOT-Medline 

 

(a) Medline Search Strategy 

# Search Terms 

1 Blood Loss, Surgical/ 

2 Endotamponade/ [new MeSH as of 2011] 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 

5 (blood loss* adj3 acute*).mp. 

6 (blood loss* adj3 considerabl*).mp. 

7 (blood loss* adj3 excess*).mp. 

8 (blood loss* adj3 major).mp. 

9 (blood loss* adj3 massive).mp. 

10 (blood loss* adj5 serious*).mp. 

11 (blood loss* adj3 (severe or severely)).mp. 

12 (blood loss* adj3 appreciab*).mp. 

13 (blood loss* adj3 greater than).mp. 

14 (blood loss* adj3 ml).mp. 

15 (blood lost adj3 significan*).mp. 

16 (blood lost adj3 substantial*).mp. 

17 (blood lost adj3 considerabl*).mp. 

18 (blood lost adj3 excess*).mp. 

19 (blood lost adj3 major).mp. 

20 (blood lost adj3 massive).mp. 

21 (blood lost adj3 serious*).mp. 

22 (blood lost adj3 (severe or severely)).mp. 

23 (blood lost adj3 greater than).mp. 

24 (blood lost adj3 ml).mp. 
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 2 

25 (bleed* adj3 significan*).mp. 

26 (bleed* adj3 substantial*).mp. 

27 (bleed* adj3 considerabl*).mp. 

28 (bleed* adj3 acute*).mp. 

29 (bleed* adj3 excess*).mp. 

30 (bleed* adj3 major).mp. 

31 (bleed* adj3 massive).mp. 

32 (bleed* adj3 serious*).mp. 

33 (bleed* adj3 (severe or severly)).mp. 

34 (bleed* adj3 greater than).mp. 

35 (bleed* adj3 ml).mp. 

36 
Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or 

serious* or sever* or appreciabl*).mp. 

37 
(h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or 

serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 

39 (massively adj3 transfuse?).mp,kw. 

40 or/1-39 [ Massive / Acute Blood Loss ] 

41 exp surgical procedures, operative/ 

42 su.fs. 

43 exp perioperative care/ 

44 exp perioperative period/ 

45 intraop*.mp,kw. 

46 intra-op*.mp,kw. 

47 periop*.mp,kw. 

48 operative*.mp,kw. 

49 operation?.mp,kw. 

50 (surgery or surgeries or surgical*).mp,kw. 

51 Surgeon/ 

52 exp Specialties, Surgical/ 

53 Anesthesiology/ 

54 exp "Anesthesia and Analgesia"/ 

55 an?esth*.mp,kw. 

56 or/41-55 [Surgery OR Perioperative OR Anesthesia] 
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57 40 and 56 

58 40 and 56 [** Massive Blood Loss + Sx/Periop/Anesth **] 

59 limit 58 to english language 

60 limit 59 to humans 

61 

limit 60 to ("all adult (19 plus years)" or "young adult (19 to 24 years)" or "adult (19 to 44 

years)" or "young adult and adult (19-24 and 19-44)" or "middle age (45 to 64 years)" or 

"middle aged (45 plus years)" or "all aged (65 and over)" or "aged (80 and over)") 

62 limit 61 to yr="2005 -Current" 

63 exp Randomized Controlled Trial/ 

64 exp Randomized Controlled Trials as Topic/ 

65 (pragmatic adj6 (trial or trials or study or studies)).mp,kw. 

66 (randomi#ed adj6 (trial or trials or study or studies)).mp,kw. 

67 or/63-66 

68 62 and 67 [** Massive Blood Loss + Sx/Periop/Anesth + RCTs (w Limits) **] 

69 remove duplicates from 68 

 

 

(b) Medline In-Process Search Strategy 

# Search Terms 

1 Blood Loss, Surgical/ 

2 Endotamponade/ [new MeSH as of 2011] 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 

5 (blood loss* adj3 acute*).mp. 

6 (blood loss* adj3 considerabl*).mp. 

7 (blood loss* adj3 excess*).mp. 

8 (blood loss* adj3 major).mp. 

9 (blood loss* adj3 massive).mp. 

10 (blood loss* adj5 serious*).mp. 

11 (blood loss* adj3 (severe or severely)).mp. 

12 (blood loss* adj3 appreciab*).mp. 

13 (blood loss* adj3 greater than).mp. 

14 (blood loss* adj3 ml).mp. 

15 (blood lost adj3 significan*).mp. 
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16 (blood lost adj3 substantial*).mp. 

17 (blood lost adj3 considerabl*).mp. 

18 (blood lost adj3 excess*).mp. 

19 (blood lost adj3 major).mp. 

20 (blood lost adj3 massive).mp. 

21 (blood lost adj3 serious*).mp. 

22 (blood lost adj3 (severe or severely)).mp. 

23 (blood lost adj3 greater than).mp. 

24 (blood lost adj3 ml).mp. 

25 (bleed* adj3 significan*).mp. 

26 (bleed* adj3 substantial*).mp. 

27 (bleed* adj3 considerabl*).mp. 

28 (bleed* adj3 acute*).mp. 

29 (bleed* adj3 excess*).mp. 

30 (bleed* adj3 major).mp. 

31 (bleed* adj3 massive).mp. 

32 (bleed* adj3 serious*).mp. 

33 (bleed* adj3 (severe or severly)).mp. 

34 (bleed* adj3 greater than).mp. 

35 (bleed* adj3 ml).mp. 

36 
Hemorrhage/ and (acute* or significan* or substantial* or 

considerabl* or excess* or serious* or sever* or appreciabl*).mp. 

37 

(h?emorrhag* adj3 (acute* or significan* or substantial* or 

considerabl* or excess* or serious* or sever* or 

appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 

39 (massively adj3 transfuse?).mp,kw. 

40 or/1-39 [ Massive / Acute Blood Loss ] 

41 exp surgical procedures, operative/ 

42 su.fs. 

43 exp perioperative care/ 

44 exp perioperative period/ 

45 intraop*.mp,kw. 

46 intra-op*.mp,kw. 
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47 periop*.mp,kw. 

48 operative*.mp,kw. 

49 operation?.mp,kw. 

50 (surgery or surgeries or surgical*).mp,kw. 

51 Surgeon/ 

52 exp Specialties, Surgical/ 

53 Anesthesiology/ 

54 exp "Anesthesia and Analgesia"/ 

55 an?esth*.mp,kw. 

56 or/41-55 [Surgery OR Perioperative OR Anesthesia] 

57 40 and 56 [** Massive Blood Loss + Sx/Periop/Anesth **] 

58 exp Randomized Controlled Trial/ 

59 exp Randomized Controlled Trials as Topic/ 

60 (pragmatic adj6 (trial or trials or study or studies)).mp,kw. 

61 (randomi#ed adj6 (trial or trials or study or studies)).mp,kw. 

62 or/58-61 

63 57 and 62 

64 remove duplicates from 63 

65 limit 64 to yr="2005 -Current" 

 

 

(c) Embase Search Strategy 

# Search Terms 

1 operative blood loss/ 

2 endotamponad*.mp,kw. 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 

5 (blood loss* adj3 acute*).mp. 

6 (blood loss* adj3 considerabl*).mp. 

7 (blood loss* adj3 excess*).mp. 

8 (blood loss* adj3 major).mp. 

9 (blood loss* adj3 massive).mp. 

10 (blood loss* adj5 serious*).mp. 

11 (blood loss* adj3 (severe or severely)).mp. 
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12 (blood loss* adj3 appreciab*).mp. 

13 (blood loss* adj3 greater than).mp. 

14 (blood loss* adj3 ml).mp. 

15 (blood lost adj3 significan*).mp. 

16 (blood lost adj3 substantial*).mp. 

17 (blood lost adj3 considerabl*).mp. 

18 (blood lost adj3 excess*).mp. 

19 (blood lost adj3 major).mp. 

20 (blood lost adj3 massive).mp. 

21 (blood lost adj3 serious*).mp. 

22 (blood lost adj3 (severe or severely)).mp. 

23 (blood lost adj3 greater than).mp. 

24 (blood lost adj3 ml).mp. 

25 (bleed* adj3 significan*).mp. 

26 (bleed* adj3 substantial*).mp. 

27 (bleed* adj3 considerabl*).mp. 

28 (bleed* adj3 acute*).mp. 

29 (bleed* adj3 excess*).mp. 

30 (bleed* adj3 major).mp. 

31 (bleed* adj3 massive).mp. 

32 (bleed* adj3 serious*).mp. 

33 (bleed* adj3 (severe or severly)).mp. 

34 (bleed* adj3 greater than).mp. 

35 (bleed* adj3 ml).mp. 

36 
bleeding/ and (acute* or significan* or substantial* or considerabl* 

or excess* or serious* or sever* or appreciabl*).mp. 

37 
(h?emorrhag* adj3 (acute* or significan* or substantial* or 

considerabl* or excess* or serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 

39 (massively adj3 transfuse?).mp,kw. 

40 or/1-39 [ Massive / Acute Blood Loss ] 

41 exp surgery/ 

42 su.fs. 

43 exp perioperative care/ 
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44 exp perioperative period/ 

45 intraop*.mp,kw. 

46 intra-op*.mp,kw. 

47 periop*.mp,kw. 

48 operative*.mp,kw. 

49 operation?.mp,kw. 

50 (surgery or surgeries or surgical*).mp,kw. 

51 Surgeon/ 

52 anesthesiological procedure/ 

53 Anesthesiology/ 

54 exp anesthesia/ 

55 exp analgesia/ 

56 an?esth*.mp,kw. 

57 or/41-56 [Surgery OR Perioperative OR Anesthesia] 

58 40 and 57 [** Massive Blood Loss + Sx/Periop/Anesth **] 

59 randomized controlled trial/ 

60 "randomized controlled trial (topic)"/ 

61 ct.fs. [Clinical Trial subheading] 

62 (pragmatic adj6 (trial or trials or study or studies)).mp,kw. 

63 (randomi#ed adj6 (trial or trials or study or studies)).mp,kw. 

64 or/59-63 

65 58 and 64 [** Massive Blood Loss + Sx/Periop/Anesth + RCTs**] 

66 limit 65 to yr="2005 -Current" 

67 limit 66 to human 

68 limit 67 to english language 

69 

limit 68 to (embryo <first trimester> or infant <to one year> or 

child <unspecified age> or preschool child <1 to 6 years> or 

school child <7 to 12 years> or adolescent <13 to 17 years>) 

70 68 not 69 

71 limit 68 to (adult <18 to 64 years> or aged <65+ years>) 

72 70 or 71 

73 
limit 72 to (book or book series or conference abstract or 

conference proceeding or "conference review") 

74 72 not 73 
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75 from 74 keep 1-4999 

76 remove duplicates from 75 

77 from 74 keep 5000-9331 

78 remove duplicates from 77 

79 76 or 78 

 

 

(d) PubMed-NOT-Medline Search Strategy 

Search Query 

#5 

Search ((((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin 

OR hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries 

OR surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 

perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 

anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (random 

OR randomly OR randomized OR randomised OR randomization OR randomisation 

OR pragmatic OR placebo OR placebos OR double-blind OR double-blinds OR 

double-blinded OR double-blinding))) NOT medline [sb] Sort by: PublicationDate 

#4 Search medline [sb] Sort by: PublicationDate 

#3 

Search ((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 

hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 

surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 

perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 

anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (random 

OR randomly OR randomized OR randomised OR randomization OR randomisation 

OR pragmatic OR placebo OR placebos OR double-blind OR double-blinds OR 

double-blinded OR double-blinding) Sort by: PublicationDate 

#2 

Search random OR randomly OR randomized OR randomised OR randomization OR 

randomisation OR pragmatic OR placebo OR placebos OR double-blind OR double-

blinds OR double-blinded OR double-blinding Sort by: PublicationDate 

#1 

Search ((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 

hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 

surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 

perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 

anesthesiology OR anaesthesiology OR anesthetic OR anesthetics) Sort by: 

PublicationDate 
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B. Literature Search (Question 2) 

 

The databases to be searched are: 

a. Medline 

 

(a) Medline Search Strategy 

# Search Terms 

1 Blood Loss, Surgical/ 

2 Endotamponade/ [new MeSH as of 2011] 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 

5 (blood loss* adj3 acute*).mp. 

6 (blood loss* adj3 considerabl*).mp. 

7 (blood loss* adj3 excess*).mp. 

8 (blood loss* adj3 major).mp. 

9 (blood loss* adj3 massive).mp. 

10 (blood loss* adj5 serious*).mp. 

11 (blood loss* adj3 (severe or severely)).mp. 

12 (blood loss* adj3 appreciab*).mp. 

13 (blood loss* adj3 greater than).mp. 

14 (blood loss* adj3 ml).mp. 

15 (blood lost adj3 significan*).mp. 

16 (blood lost adj3 substantial*).mp. 

17 (blood lost adj3 considerabl*).mp. 

18 (blood lost adj3 excess*).mp. 

19 (blood lost adj3 major).mp. 

20 (blood lost adj3 massive).mp. 

21 (blood lost adj3 serious*).mp. 

22 (blood lost adj3 (severe or severely)).mp. 

23 (blood lost adj3 greater than).mp. 

24 (blood lost adj3 ml).mp. 

25 (bleed* adj3 significan*).mp. 

26 (bleed* adj3 substantial*).mp. 

27 (bleed* adj3 considerabl*).mp. 

28 (bleed* adj3 acute*).mp. 
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29 (bleed* adj3 excess*).mp. 

30 (bleed* adj3 major).mp. 

31 (bleed* adj3 massive).mp. 

32 (bleed* adj3 serious*).mp. 

33 (bleed* adj3 (severe or severly)).mp. 

34 (bleed* adj3 greater than).mp. 

35 (bleed* adj3 ml).mp. 

36 
Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or 

serious* or sever* or appreciabl*).mp. 

37 
(h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or 

serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 

39 (massively adj3 transfuse?).mp,kw. 

40 bleed???.mp. and (definition or definitions or defined or define or defines).ab. /freq=2 

41 (bleed??? and (definition or definitions or defined or define)).ti. 

42 (bleed* adj6 (criteria or criterion)).mp,kw. 

43 (bleed??? adj3 classifi*).mp,kw. 

44 or/1-43 [ Massive / Acute Blood Loss ] 

45 exp Consensus Development Conference/ or exp Consensus/ 

46 consensus.mp,kw. 

47 exp Guideline/ 

48 exp Guidelines as Topic/ 

49 guideline?.mp,kw. 

50 Clinical Protocols/ 

51 Critical Pathways/ 

52 protocol*.mp,kw. 

53 ((critical or clinical) adj2 pathway?).mp,kw. 

54 Taskforce??.af. 

55 Task force??.af. 

56 (systematic adj3 (review or reviews or overview?)).mp,kw. 

57 Meta-Analysis/ 

58 Meta-Analysis as Topic/ 

59 meta-anal*.mp,kw. 

60 metaanal*.mp,kw. 
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61 metanal*.mp,kw. 

62 (practi#e adj1 parameter).mp,kw. 

63 statement?.ti. 

64 or/45-63 [Consensus or Guideline or Protocol or Taskforce or Systematic Review] 

  

65 
44 and 64 [ Massive / Acute Blood Loss + Consensus or Guideline or Protocol or 

Taskforce or Systematic Review ] 

  

 Limits applied: 

66 limit 65 to english language 

67 limit 66 to humans 

68 limit 67 to yr="2005 -Current" 

69 remove duplicates from 68 
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C. Literature Search (Question 3)  

 

The databases to be searched are: 

a. Medline 

b. Medline In-Process 

c. Embase 

d. Pubmed-NOT-Medline 

 

(a) Medline Search Strategy 

# Search Terms 

1 Blood Loss, Surgical/ 

2 Endotamponade/ [new MeSH as of 2011] 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 

5 (blood loss* adj3 acute*).mp. 

6 (blood loss* adj3 considerabl*).mp. 

7 (blood loss* adj3 excess*).mp. 

8 (blood loss* adj3 major).mp. 

9 (blood loss* adj3 massive).mp. 

10 (blood loss* adj5 serious*).mp. 

11 (blood loss* adj3 (severe or severely)).mp. 

12 (blood loss* adj3 appreciab*).mp. 

13 (blood loss* adj3 greater than).mp. 

14 (blood loss* adj3 ml).mp. 

15 (blood lost adj3 significan*).mp. 

16 (blood lost adj3 substantial*).mp. 

17 (blood lost adj3 considerabl*).mp. 

18 (blood lost adj3 excess*).mp. 

19 (blood lost adj3 major).mp. 

20 (blood lost adj3 massive).mp. 

21 (blood lost adj3 serious*).mp. 

22 (blood lost adj3 (severe or severely)).mp. 

23 (blood lost adj3 greater than).mp. 

24 (blood lost adj3 ml).mp. 

25 (bleed* adj3 significan*).mp. 
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26 (bleed* adj3 substantial*).mp. 

27 (bleed* adj3 considerabl*).mp. 

28 (bleed* adj3 acute*).mp. 

29 (bleed* adj3 excess*).mp. 

30 (bleed* adj3 major).mp. 

31 (bleed* adj3 massive).mp. 

32 (bleed* adj3 serious*).mp. 

33 (bleed* adj3 (severe or severly)).mp. 

34 (bleed* adj3 greater than).mp. 

35 (bleed* adj3 ml).mp. 

36 
Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or serious* 

or sever* or appreciabl*).mp. 

37 
(h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or 

serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 

39 (massively adj3 transfuse?).mp,kw. 

40 or/1-39 [ Massive / Acute Blood Loss ] 

41 exp HEMOGLOBINS/ 

42 hemoglobin*.mp,kw. 

43 haemoglobin*.mp,kw. 

44 or/41-43 [Hemoglobins] 

45 40 and 44 [ Massive / Acute Blood Loss + Hemoglobins ] 

46 exp surgical procedures, operative/ 

47 su.fs. 

48 exp perioperative care/ 

49 exp perioperative period/ 

50 intraop*.mp,kw. 

51 intra-op*.mp,kw. 

52 periop*.mp,kw. 

53 operative*.mp,kw. 

54 operation?.mp,kw. 

55 (surgery or surgeries or surgical* or surgeon?).mp,kw. 

56 Surgeon/ 

57 exp Specialties, Surgical/ 
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58 Anesthesiology/ 

59 exp "Anesthesia and Analgesia"/ 

60 an?esth*.mp,kw. 

61 or/46-60 [Surgery OR Perioperative OR Anesthesia] 

62 45 and 61 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth **] 

63 exp cohort studies/ 

64 exp prognosis/ 

65 exp morbidity/ 

66 exp mortality/ 

67 exp survival analysis/ 

68 exp models, statistical/ 

69 prognos*.tw. 

70 predict*.tw. 

71 course*.tw. 

72 diagnosed.tw. 

73 cohort*.tw. 

74 death.tw. 

75 or/63-74 

76 62 and 75 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth + M/M/Prognosis **] 

77 limit 76 to english language 

78 limit 77 to humans 

79 

limit 78 to ("all adult (19 plus years)" or "young adult (19 to 24 years)" or "adult (19 to 44 

years)" or "young adult and adult (19-24 and 19-44)" or "middle age (45 to 64 years)" or 

"middle aged (45 plus years)" or "all aged (65 and over)" or "aged (80 and over)") 

80 limit 79 to yr="2005 -Current" 

81 remove duplicates from 80 

82 blood transfusion/ or blood component transfusion/ or erythrocyte transfusion/ 

83 (blood adj3 transfus*).mp,kw. 

84 prbc.mp,kw. 

85 packed red blood cell?.mp,kw. 

86 (erythrocyte? adj2 transfus*).mp,kw. 

87 (red blood cell? adj2 transfus*).mp,kw. 

88 (rbc adj2 transfus*).mp,kw. 

89 or/82-88 [Blood Transfusion & related terms] 
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90 61 and 75 and 89 

91 44 and 90 

92 

limit 91 to ("all adult (19 plus years)" or "young adult (19 to 24 years)" or "adult (19 to 44 

years)" or "young adult and adult (19-24 and 19-44)" or "middle age (45 to 64 years)" or 

"middle aged (45 plus years)" or "all aged (65 and over)" or "aged (80 and over)") 

93 limit 92 to (english language and humans) 

94 limit 93 to yr="2005 -Current" 

95 remove duplicates from 94 

96 81 or 95 

97 96 not 81 [Blood Transfusion related citations] 

 

 

(b) Medline In-Process Search Strategy 

# Search Terms 

1 Blood Loss, Surgical/ 

2 Endotamponade/ [new MeSH as of 2011] 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 

5 (blood loss* adj3 acute*).mp. 

6 (blood loss* adj3 considerabl*).mp. 

7 (blood loss* adj3 excess*).mp. 

8 (blood loss* adj3 major).mp. 

9 (blood loss* adj3 massive).mp. 

10 (blood loss* adj5 serious*).mp. 

11 (blood loss* adj3 (severe or severely)).mp. 

12 (blood loss* adj3 appreciab*).mp. 

13 (blood loss* adj3 greater than).mp. 

14 (blood loss* adj3 ml).mp. 

15 (blood lost adj3 significan*).mp. 

16 (blood lost adj3 substantial*).mp. 

17 (blood lost adj3 considerabl*).mp. 

18 (blood lost adj3 excess*).mp. 

19 (blood lost adj3 major).mp. 
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20 (blood lost adj3 massive).mp. 

21 (blood lost adj3 serious*).mp. 

22 (blood lost adj3 (severe or severely)).mp. 

23 (blood lost adj3 greater than).mp. 

24 (blood lost adj3 ml).mp. 

25 (bleed* adj3 significan*).mp. 

26 (bleed* adj3 substantial*).mp. 

27 (bleed* adj3 considerabl*).mp. 

28 (bleed* adj3 acute*).mp. 

29 (bleed* adj3 excess*).mp. 

30 (bleed* adj3 major).mp. 

31 (bleed* adj3 massive).mp. 

32 (bleed* adj3 serious*).mp. 

33 (bleed* adj3 (severe or severly)).mp. 

34 (bleed* adj3 greater than).mp. 

35 (bleed* adj3 ml).mp. 

36 
Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or serious* 

or sever* or appreciabl*).mp. 

37 
(h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or 

serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 

39 (massively adj3 transfuse?).mp,kw. 

40 blood transfusion/ or blood component transfusion/ or erythrocyte transfusion/ 

41 (blood adj3 transfus*).mp,kw. 

42 prbc.mp,kw. 

43 packed red blood cell?.mp,kw. 

44 (erythrocyte? adj2 transfus*).mp,kw. 

45 (red blood cell? adj2 transfus*).mp,kw. 

46 (rbc adj2 transfus*).mp,kw. 

47 or/1-46 [ Massive / Acute Blood Loss / Blood Transfusion ] 

48 exp HEMOGLOBINS/ 

49 hemoglobin*.mp,kw. 

50 haemoglobin*.mp,kw. 

51 or/48-50 [Hemoglobins] 
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52 47 and 51 [ Massive / Acute Blood Loss + Hemoglobins ] 

53 exp surgical procedures, operative/ 

54 su.fs. 

55 exp perioperative care/ 

56 exp perioperative period/ 

57 intraop*.mp,kw. 

58 intra-op*.mp,kw. 

59 periop*.mp,kw. 

60 operative*.mp,kw. 

61 operation?.mp,kw. 

62 (surgery or surgeries or surgical* or surgeon?).mp,kw. 

63 Surgeon/ 

64 exp Specialties, Surgical/ 

65 Anesthesiology/ 

66 exp "Anesthesia and Analgesia"/ 

67 an?esth*.mp,kw. 

68 or/53-67 [Surgery OR Perioperative OR Anesthesia] 

69 52 and 68 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth **] 

70 exp cohort studies/ 

71 exp prognosis/ 

72 exp morbidity/ 

73 exp mortality/ 

74 exp survival analysis/ 

75 exp models, statistical/ 

76 prognos*.tw. 

77 predict*.tw. 

78 course*.tw. 

79 diagnosed.tw. 

80 cohort*.tw. 

81 death.tw. 

82 or/70-81 

83 69 and 82 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth + M/M/Prognosis **] 

84 remove duplicates from 83 
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(c) Embase Search Strategy 

# Search Terms 

1 operative blood loss/ [Embase] 

2 [endotamponade - has a different meaning in Embase; do not use] 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 

5 (blood loss* adj3 acute*).mp. 

6 (blood loss* adj3 considerabl*).mp. 

7 (blood loss* adj3 excess*).mp. 

8 (blood loss* adj3 major).mp. 

9 (blood loss* adj3 massive).mp. 

10 (blood loss* adj5 serious*).mp. 

11 (blood loss* adj3 (severe or severely)).mp. 

12 (blood loss* adj3 appreciab*).mp. 

13 (blood loss* adj3 greater than).mp. 

14 (blood loss* adj3 ml).mp. 

15 (blood lost adj3 significan*).mp. 

16 (blood lost adj3 substantial*).mp. 

17 (blood lost adj3 considerabl*).mp. 

18 (blood lost adj3 excess*).mp. 

19 (blood lost adj3 major).mp. 

20 (blood lost adj3 massive).mp. 

21 (blood lost adj3 serious*).mp. 

22 (blood lost adj3 (severe or severely)).mp. 

23 (blood lost adj3 greater than).mp. 

24 (blood lost adj3 ml).mp. 

25 (bleed* adj3 significan*).mp. 

26 (bleed* adj3 substantial*).mp. 

27 (bleed* adj3 considerabl*).mp. 

28 (bleed* adj3 acute*).mp. 

29 (bleed* adj3 excess*).mp. 

30 (bleed* adj3 major).mp. 
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31 (bleed* adj3 massive).mp. 

32 (bleed* adj3 serious*).mp. 

33 (bleed* adj3 (severe or severly)).mp. 

34 (bleed* adj3 greater than).mp. 

35 (bleed* adj3 ml).mp. 

36 
exp bleeding/ and (acute* or significan* or substantial* or considerabl* or excess* or serious* 

or sever* or appreciabl*).mp. 

37 
(h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or 

serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 

39 (massively adj3 transfuse?).mp,kw. 

40 blood transfusion/ or blood component therapy/ or erythrocyte transfusion/ 

41 erythrocyte concentrate/ 

42 (blood adj3 transfus*).mp,kw. 

43 prbc.mp,kw. 

44 packed red blood cell?.mp,kw. 

45 (erythrocyte? adj2 transfus*).mp,kw. 

46 (red blood cell? adj2 transfus*).mp,kw. 

47 (rbc adj2 transfus*).mp,kw. 

48 or/1-47 [ Massive / Acute Blood Loss / Blood Transfusion ] 

49 exp hemoglobin/ 

50 hemoglobin*.mp,kw. 

51 haemoglobin*.mp,kw. 

52 or/49-51 [Hemoglobins] 

53 48 and 52 [ Massive / Acute Blood Loss + Hemoglobins ] 

54 exp surgery/ 

55 su.fs. 

56 exp peroperative care/ 

57 exp perioperative period/ 

58 intraop*.mp,kw. 

59 intra-op*.mp,kw. 

60 periop*.mp,kw. 

61 operative*.mp,kw. 

62 operation?.mp,kw. 
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63 (surgery or surgeries or surgical* or surgeon?).mp,kw. 

64 Surgeon/ 

65 exp anesthetic agent/ 

66 Anesthesiology/ 

67 exp anesthesia/ or exp analgesia/ 

68 an?esth*.mp,kw. 

69 or/54-68 [Surgery OR Perioperative OR Anesthesia] 

70 53 and 69 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth **] 

71 exp cohort analysis/ 

72 exp prognosis/ or prognostic assessment/ 

73 exp morbidity/ 

74 exp mortality/ 

75 exp survival/ 

76 statistical model/ 

77 prognos*.tw. 

78 predict*.tw. 

79 course*.tw. 

80 diagnosed.tw. 

81 cohort*.tw. 

82 death.tw. 

83 or/71-82 

84 70 and 83 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth + M/M/Prognosis **] 

85 limit 84 to english 

86 
(exp animals/ or exp animal experimentation/ or nonhuman/) not ((exp animals/ or exp animal 

experimentation/ or nonhuman/) and exp human/) 

87 85 not 86 

88 limit 85 to human 

89 87 or 88 

90 limit 89 to yr="2005 -Current" 

91 
limit 90 to (embryo <first trimester> or infant <to one year> or child <unspecified age> or 

preschool child <1 to 6 years> or school child <7 to 12 years> or adolescent <13 to 17 years>) 

92 90 not 91 

93 limit 90 to (adult <18 to 64 years> or aged <65+ years>) 

94 92 or 93 
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95 remove duplicates from 94 

96 
limit 95 to (book or book series or conference abstract or conference proceeding or 

"conference review") 

97 95 not 96 

 

 

(d) PubMed-NOT-Medline Search Strategy 

Search Query 

#9 

Search ((((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 

hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 

surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 

perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 

anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (morbidity 

OR mortality OR prognosis OR survival OR cohort OR predict OR prediction OR course 

OR courses OR diagnosed OR death OR deaths))) AND ((((publisher[sb] NOT 

pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR inprocess[sb] OR 

pubmednotmedline[sb] OR oldmedline[sb] OR ((pubstatusnihms OR pubstatuspmcsd) 

AND publisher[sb])))) Sort by: PublicationDate 

#8 

Search (((publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR 

inprocess[sb] OR pubmednotmedline[sb] OR oldmedline[sb] OR ((pubstatusnihms OR 

pubstatuspmcsd) AND publisher[sb]))) Sort by: PublicationDate 

#7 

Search ((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 

hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 

surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 

perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 

anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (morbidity 

OR mortality OR prognosis OR survival OR cohort OR predict OR prediction OR course 

OR courses OR diagnosed OR death OR deaths) Sort by: PublicationDate 

#6 

Search morbidity OR mortality OR prognosis OR survival OR cohort OR predict OR 

prediction OR course OR courses OR diagnosed OR death OR deaths Sort by: 

PublicationDate 

#5 

Search ((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 

hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 

surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 

perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 

anesthesiology OR anaesthesiology OR anesthetic OR anesthetics) Sort by: 

PublicationDate 

#4 

Search surgery OR surgeries OR surgical OR surgeon OR surgeons OR operation OR 

operations OR operative OR perioperative OR peroperative OR intraoperative OR 

anesthesia OR anaesthesia OR anesthesiology OR anaesthesiology OR anesthetic OR 

anesthetics Sort by: PublicationDate 

#3 
Search ((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 

hemoglobins OR haemoglobin OR haemoglobins) Sort by: PublicationDate 

#2 
Search hemoglobin OR hemoglobins OR haemoglobin OR haemoglobins Sort by: 

PublicationDate 
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#1 Search blood loss OR hemorrhage OR blood transfusion Sort by: PublicationDate 
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ABSTRACT 

 

Introduction 

‘Standardised Endpoints for Perioperative Medicine’ (StEP) is an international collaboration 

undertaking development of consensus-based consistent definitions for endpoints in 

perioperative clinical trials. Inconsistency in endpoint definitions can make interpretation of trial 

results more difficult, especially if conflicting evidence is present. Furthermore, this 

inconsistency impedes evidence synthesis and meta-analyses. The goals of StEP are to 

harmonise definitions for clinically meaningful endpoints, and specify standards for endpoint 

reporting in clinical trials. To help inform this endeavour, we aim to conduct a scoping review to 

systematically characterise the definitions of clinically important endpoints in the existing 

published literature on perioperative blood loss and transfusion. 

Methods and Analysis 

The scoping review will be conducted using the widely-adopted framework developed by Arksey 

and O’Malley, with modifications from Levac. We refined our methods with guidance from 

research librarians, as well as researchers and clinicians with content expertise. The electronic 

literature search will involve several databases including Medline, PubMed-not-Medline, and 

Embase. Our review has three objectives, namely to (1) identify definitions of significant blood 

loss and transfusion used in previously published large perioperative randomised trials; (2) 

identify previously developed consensus-based definitions for significant blood loss and 

transfusion in perioperative medicine and related fields; and (3) describe the association between 

different magnitudes of blood loss and transfusion with postoperative outcomes. The multistage 

review process for each question will involve two reviewers screening abstracts, reading full-text 
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 4 

articles, and performing data extraction. The abstracted data will be organised and subsequently 

analysed in an iterative process.  

Ethics and Dissemination  

This scoping review of the previously published literature does not require research ethics 

approval. The results will be used to inform a consensus-based process to develop definitions of 

clinically important perioperative blood loss and transfusion. The results of the scoping review 

will be published in a peer-reviewed scientific journal.  
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 5 

STRENGTHS AND LIMITATIONS OF THIS STUDY 

 

• This scoping review will use established research methodology, incorporate an electronic 

database search strategy developed by an experienced research librarian, and benefit from the 

guidance of a multidisciplinary expert panel. 

• The results of the scoping review will directly inform an international multidisciplinary 

programme to develop comprehensive and standardised endpoint definitions for 

perioperative clinical trials. 

• Limitations include the exclusion of the grey literature and non-English papers. To minimise 

the impact of these limitations, we will consult content experts to ensure that relevant articles 

are not missed. 

• While the review excludes articles published prior to 2005, this exclusion criterion will help 

focus the study on more contemporary evidence pertaining to clinically significant 

perioperative blood loss and transfusion. 
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INTRODUCTION 

 

Concerns about the heterogeneous and inadequate reporting of randomised controlled trials 

(RCT) have led to the development of consensus-based reporting standards, an example being 

the Consolidated Standards of Reporting Trials (CONSORT) 2010 Consensus statement.
1
 

Subsequent adoption of CONSORT recommendations has been associated with improved clarity 

in the reporting of published trials.
2
 Nonetheless, there still remains considerable heterogeneity 

with respect to important aspects of RCT design, a key example being how endpoints are defined 

in individual trials. Considerable variation in the definitions of important endpoints, either 

individual or composite, can make it difficult for readers to draw conclusions, especially when 

faced with studies that assessed similar interventions but had conflicting results. Such 

heterogeneity can also render evidence synthesis problematic and unreliable.
3,4

 Growing 

recognition of this problem has led to initiatives to better standardise endpoint definitions in 

clinical trials, a key example being the Core Outcomes Measures in Effectiveness Trials 

(COMET) Initiative.
5
  

Significant blood loss and transfusion are clinically relevant and prognostically important 

events in perioperative care.
6
 They are often reported as primary efficacy, secondary efficacy, or 

safety endpoints in RCTs of surgical patients. Nonetheless, even a cursory evaluation of the 

surgical or anaesthesiology literature reveals considerable between-trial heterogeneity with 

respect to the definitions of clinically important blood loss and transfusion; the clinical relevance 

and prognostic importance of these definitions; and the extent to which detailed information on 

blood loss and transfusion is collected.
7-11

 In other fields of medicine, methodological attention 

has been paid towards standardising the definition of important blood loss and transfusion. For 
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 7 

example, the Bleeding Academic Research Consortium (BARC) was established in 2010 to 

standardise endpoint reporting in cardiovascular clinical trials.
12  

 

The ‘Standardised Endpoints for Perioperative Medicine’ (StEP) initiative is an 

international multidisciplinary programme with an overarching goal of developing 

comprehensive and standardised endpoint definitions for straightforward, clinically sensible and 

valid application to clinical trials in perioperative medicine.
13

 The initiative will use 

methodology adapted from existing guideline taskforces.
14-16

 It is comprised of a 

multidisciplinary range of experts, who are themselves organised into several endpoint-specific 

subgroups. Each subgroup will use a consensus-building process (e.g., Delphi or nominal group 

methods) to define standardised definitions for endpoints within specific domains, such as 

cardiovascular or respiratory complications. The Blood Loss and Transfusion subgroup of StEP 

is composed of a range of content and methodology experts, including senior researchers with 

expertise in anaesthesiology, surgery, transfusion medicine, haematology, multicentre clinical 

trials, and clinical epidemiology. The subgroup is tasked with developing standardised 

definitions for clinically significant blood loss or transfusion in the perioperative period. These 

definitions will linked to recommendations regarding data collection in RCTs, such as how 

perioperative blood loss and blood product transfusion should be measured. 

To establish a baseline and inform the consensus-based development of these 

standardised endpoint definitions, a systematic and thorough evaluation of the existing literature 

is critical. A scoping review is an ideal approach for achieving this objective. Specifically, 

scoping reviews are suited for mapping broad areas of the literature to gain an understanding of 

the extent, range, and nature of research activity within a field.
17-23

 As a prelude to developing 
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 8 

consensus-based definitions for clinically significant perioperative blood loss and transfusion, we 

therefore plan to conduct a scoping review to answer three broad relevant questions:  

1. What definitions for significant blood loss or transfusion have been previously 

successfully implemented in perioperative RCTs with reasonably large numbers of trial 

participants? Prior successful use in larger RCTs serves as supporting evidence showing 

the feasibility and practicability of implementing these endpoint definitions. 

2. What consensus-based definitions of significant blood loss or transfusion have been 

previously developed for application in perioperative medicine and related fields? 

3. What is the association of different magnitudes of blood loss and transfusion with 

clinically important patient outcomes? 
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 9 

METHODS AND ANALYSIS 

 

The scope of StEP encompasses perioperative medicine in adults, with perioperative medicine 

being defined as all aspects of anaesthesiology and perioperative care other than the surgical 

technique itself. Obstetrics, pain, and critical care are included in contexts where they overlap 

with anaesthesiology and surgery.
14

 The aim of StEP is to harmonise standardised endpoints that 

can be used in clinical trials studying a range of interventions. With respect to the scope of work 

for the blood loss and transfusion subgroup of the StEP initiative, all endpoints within this 

domain that relate to blood loss and transfusion are of interest.  

A thorough review of the existing literature is an important prerequisite for informing 

development of these consensus-based definitions. The overarching aim of this review is to 

answer the question ‘What endpoints are currently used to measure blood loss and transfusion in 

the recent perioperative literature?’ In conducting this scoping review, we will employ the 

widely used Arksey and O’Malley framework, with some modifications from Levac.
21-23

  

 In summary, all potentially relevant studies will be identified using a comprehensive 

electronic database search strategy that was developed with guidance from an experienced 

research librarian (ME) with expertise in scoping reviews. This list of relevant studies will be 

supplemented as needed by consulting content experts in the Blood Loss and Transfusion 

subgroup of StEP. Identification of the final pool of relevant studies will then be undertaken 

using a minimum two-step selection process involving two reviewers. Data from the final 

included studies will be collected and charted, and subsequently collated and summarised. The 

results of the scoping review will be reported to the StEP Blood Loss and Transfusion subgroup. 

The details of each step are presented below. 
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Stage 1: Identifying the Research Questions 

Our aims are to (i) provide an understanding of the current extent of the published literature in 

perioperative medicine where blood loss and transfusion were reported as endpoints, (ii) map the 

types of definitions used, and (iii) understand the extent to which elements of existing definitions 

of blood loss and transfusion are related to other patient outcomes. For this review, ‘transfusion’ 

refers to transfusion of red blood cells, either in isolation or in combination with other blood 

components (e.g., platelets, plasma). The details of the three questions are presented in Table 1. 

With guidance of a research librarian, we iteratively refined our electronic database search 

strategy to identify potentially relevant studies. To further categorise the identified studies into 

manageable sub-domains, we subdivided our overarching search question into three components, 

namely identification of definitions of significant blood loss and transfusion used in 

perioperative randomised trials of significant size; identification of previously published 

consensus-based definitions of significant blood loss and transfusion in perioperative medicine 

and related fields; and identification of studies describing the dose-response association between 

different magnitudes of blood loss and transfusion with important short-term postoperative 

outcomes (i.e., within 30-days or less after surgery). We defined trials of significant size a priori 

as those recruiting 500 or more participants. This threshold was selected because it has face 

validity, impacted the feasibility of the conducting the review, and confirmed the practicability 

of implementing these endpoint definitions in clinical trials. In developing harmonised 

definitions of clinically significant blood loss and transfusion, we do not plan to include 

literature focussed on the association of blood loss or transfusion with intermediate- or long-term 

outcomes (i.e., more than 30-days after surgery). Notably, perioperative blood loss and 

transfusion can plausibly have important intermediate- and long-term effects on patients’ health; 
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however, most perioperative randomised trials focus on measuring the effects of interventions on 

shorter-term outcomes, typically within 30-days after surgery. Hence, the demonstration of a 

dose-response association between different magnitudes of blood loss and transfusion with short-

term postoperative outcomes will help support the criterion validity of any endpoint definition 

recommended by the StEP Blood Loss and Transfusion subgroup. 

Stage 2: Search Strategy 

Given the volume and extent of the literature addressing blood loss and transfusion in 

perioperative medicine, we will exclude the grey literature since it is highly likely that almost all 

relevant information is already captured by the indexed published literature. In addition, the 

literature search will be restricted to English-language articles published in a contemporary 

period, which is defined as 2005 onwards. 

Eligibility Criteria for Studies 

The pre-specified inclusion and exclusion criteria are presented in Table 2. These criteria were 

used to guide development of the electronic database search, and help establish an initial abstract 

screening form. 

Databases 

The electronic databases to be searched are Medline, Medline In-Process, Embase, and PubMed-

NOT-Medline.  

Search Strategy  

The electronic search strategy was developed iteratively by a team of three authors (JB, ME, 

DNW) that included a research librarian. The primary search terms were focused on variations of 

blood loss and transfusion, with secondary search terms including various terms related to 

significant or clinically important bleeding. These terms were combined using Boolean operators 
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with other terms to capture relevant fields (perioperative medicine and related fields), consensus-

based endpoint definitions, or postoperative outcomes. These search results were filtered to 

include English-language studies in adult humans from 2005 onwards. In iterative steps, we 

evaluated 200 to 400 abstracts identified by successive versions of this search strategy to 

determine if further refinement of the strategy was required. The final version of the search 

strategy is presented in the Appendix. Once the final search strategy is implemented, the results 

(after elimination of any duplicates) will be uploaded into DistillerSR (2016, Evidence Partners, 

Ottawa, Ontario, Canada) to facilitate further article screening and selection. This list of 

potentially relevant studies will be supplemented as needed by consulting content experts in the 

Blood Loss and Transfusion subgroup of StEP.     

Stage 3: Study Selection 

Study screening and selection will involve a multi-stage process with at least two reviewers. For 

Questions 2 and 3, two reviewers (JB, LV) will conduct screening of titles or abstracts, and full-

text review of selected articles. All disagreements will be resolved by discussion, and where 

necessary, involvement of a third reviewer (DNW). Due to the large volume of potentially 

relevant articles identified for Question 1, a modified study selection process will take place. In 

the first step, a single reviewer (JB) will screen abstracts to identify any potentially relevant 

studies. To maximise sensitivity in this additional first step, any study with uncertain relevance 

will be retained for consideration in the next screening stage. The remaining steps in the 

screening and selection process will be identical to those employed for Questions 2 and 3. The 

full inclusion and exclusion criteria applied for each stage of study screening and evaluation are 

presented in Table 3. A PRISMA flow diagram will be used to report the conduct of this search 

strategy.
24
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Stage 4: Charting the Data 

An initial set of data categories to be abstracted are presented in Table 3. These initial data 

categories were identified based on their relevance to the goals of the StEP initiative.
14

 Based on 

the types of interventions, outcomes, and patient samples encountered in the abstract screening 

stages, these domains may be further refined. As with study selection, all data extraction will be 

performed by two reviewers (JB, LV). Their data extraction results will be compared, and any 

disagreements resolved through discussion or involvement of a third reviewer (DNW). We do 

not plan to contact study authors to obtain any further information or data that were not 

published in peer-reviewed manuscripts. 

Stage 5: Collating, Summarising and Reporting the Results 

Once data extraction is completed, we will organise the included studies into categories that are 

meaningful for the StEP subgroup. For Question 1, we will group the published literature by the 

categories of endpoint definitions used in existing trials, attempting to identify how endpoints 

used in published perioperative trials are related to existing consensus-based definitions of 

significant blood loss or transfusion. For Question 2, we will organise consensus-based 

statements and guidelines based on the interventions and patient subgroups to which they were 

designed for application. For Question 3, studies will be organised broadly based on how blood 

loss or transfusion were characterised (e.g., presence of transfusion, changes in haemoglobin 

values, estimated surgical blood loss during the operation), and how these exposures were 

associated with patient outcomes. We will look for themes in how various predictors consistently 

relate to patient outcomes.
23,24

 Interim reviews will be undertaken during the data processing to 

seek feedback from the StEP Blood Loss and Transfusion working group. Consultation with 

content experts in the working group will inform any required changes in the organisational 
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structure used to classify the literature. Additionally, these content experts will help identify any 

relevant studies that were not initially identified in the electronic database search. Importantly, 

they will add insight into the relevance of the findings and which context the findings should be 

interpreted.
21-24

 The final results will be reported using a framework similar to that used in prior 

scoping reviews applied to questions in critical care, anaesthesiology, and health policy.
17-24
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ETHICS AND DISSEMINATION 

 

As a scoping review of the previously published literature, this study does not require research 

ethics approval. The results of the scoping review will be presented at relevant national and 

international conferences, as well as published in a peer-reviewed scientific journal. As indicated 

previously, we will use the results of this review to inform the StEP consensus-based process to 

develop definitions of clinically important perioperative blood loss and transfusion. The results 

of this consensus-based endpoint definition process will be published separately in a peer-

reviewed scientific journal.  
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CONCLUSIONS 

 

This protocol details the methodology for the conduct of a large comprehensive scoping review 

with the aim of informing the Blood Loss and Transfusion subgroup of StEP. This review will 

encompass a wide variety of research material, including observational studies, clinical trials, 

and evidence synthesis. The methodology is further strengthened by continual feedback from 

stakeholders and content experts, as well as early involvement of an experienced research 

librarian. As researchers and clinicians increasingly recognise the limitations of widely disparate 

endpoint definitions in clinical trials, we expect more collaborations to be formed within various 

fields to help standardise endpoint reporting. Scoping reviews, such as the one presented in this 

protocol, will be an integral part of the process to develop standardised, pragmatic and clinically 

relevant endpoint definitions for clinical trials.  
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Table 1. Research questions identified for scoping review  

 

1.) What endpoint definitions for significant blood loss and transfusion are currently 

used in perioperative randomised trials?  

Population: Adults (≥18 years) participating in a randomised controlled trial with an 

overall study sample size ≥500 participants. These patients must have undergone surgical 

procedures, anaesthetic procedures, minimally invasive procedures, or interventions 

offered as part of an admission to a surgical intensive care unit. To help ensure that the 

number of potentially relevant trials is maintained in a reasonable range, we will exclude 

trials focussed on interventional cardiology and interventional radiology procedures. 

Intervention/Comparators: Any intervention that justifies the inclusion of blood loss or 

transfusion as a study endpoint. 

Outcome: The primary or secondary endpoint of the study should be significant blood loss 

or blood product transfusion 

2.) What are the existing consensus definitions for significant blood loss or transfusion in 

perioperative medicine and related fields? 

Population: Adults (≥18 years) undergoing surgical procedures, anaesthetic procedures, 

minimally invasive procedures, or interventions offered as part of an admission to a 

surgical intensive care unit. Interventional cardiology and interventional radiology 

procedures will be considered. 

Interventions or comparators: Any intervention that justifies the use of blood loss or 

transfusion as a study endpoint. 

Study content requirement: The study must report a consensus-based definition for 

reporting blood loss or transfusion. Systematic reviews will be included to identify any 

cases where the authors who synthesised evidence adopted any established consensus 

definitions.    

3.) What elements of blood loss and transfusion are associated with clinically important 

patient outcomes?  

Population: Adults (≥18 years) included in a (prospective or retrospective) cohort study or 

randomised controlled trial. Relevant evidence synthesis, such as meta-analysis, can be 

included. These patients must have undergone a surgical procedure, anaesthetic, 

minimally invasive procedure, or intervention offered as part of an admission to a surgical 

intensive care unit (most procedures conducted by interventional cardiology or 

interventional radiology will be excluded). 

Exposure of interest: Administration of blood products or blood loss. 

Outcome: Any short-term postoperative (i.e., within 30 days or less after surgery) 

outcome including complications (e.g., myocardial infarction, stroke, acute kidney injury), 

death, and hospital length of stay 
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Table 2. Inclusion and exclusion criteria used to identify potentially relevant studies  

 

Inclusion Criteria Exclusion Criteria 

1.) Published in the English language 

2.) Published in a peer-reviewed journal  

3.) Human subjects 

4.) Publication date from 2005 onwards 

5.) Limited to adults (≥18 years) 

6.) Research targeting patients undergoing 

surgery, anaesthetic procedures, and 

minimally invasive interventions, as well 

as patients who have been admitted to a 

post-surgical critical care unit  

1.) Journal articles that were not original 

research or systematic reviews (e.g., case 

reports, case series, opinion pieces, 

commentaries, or editorials) 
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Table 3.  Inclusion criteria and data extraction fields by stage of article processing 

  

Article Processing 

Stage 

Inclusion Criteria and Domains to be Extracted 

Question 1 Question 2 Question 3 

Initial Title and 

Abstract Screen 

 

• Randomised 

controlled trials  

• Systematic 

reviews or meta-

analyses will be 

excluded 

• Research 

including adults  

• Consensus-based 

criteria or 

systematic 

review of clinical 

trials that 

included a pre-

specified 

definitions of 

major blood loss 

or transfusion as 

a study endpoint 

• Evaluates dose-

response 

association 

between 

transfusion or 

blood loss with 

patient outcomes  

• Surgical, 

anaesthesiology or 

perioperative  

disciplines only 

(obstetrics or 

trauma literature 

excluded) 

Second Abstract 

Screen and Full 

Text Evaluation  

• Study design 

confirmed as 

randomised 

controlled trial  

• Major blood loss 

or transfusion 

reported as an 

endpoint  

• ≥500 participants 

• Within fields of 

perioperative 

medicine, 

anaesthesiology 

or surgery 

• Consensus-based 

statement, 

guideline, or 

recommendation 

for defining 

significant blood 

loss or 

transfusion 

endpoints 

• Systematic 

review or 

evidence 

synthesis that 

refers to a 

consensus-based 

definition of 

major blood loss 

or transfusion 

• Study pertains to 

surgery, 

anaesthesiology, 

or perioperative 

medicine 

• Reports dose-

response 

association 

between 

transfusion or 

blood loss with 

patient outcomes 

Data Extraction  

• Sample size 

• Intervention and 

control being 

compared 

• Endpoint 

definition for 

major blood loss 

or transfusion  

• Name of 

organisations 

and/or panels 

involved 

• Definition of 

significant blood 

loss or 

transfusion  

• Patient 

• Patient sample in 

which the outcome 

was measured 

• Type of study 

(e.g., retrospective 

cohort study) 

• Number of 

patients included 

• Exposure 
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population to 

which definition 

applies 

• Interventions to 

which definition 

applies 

 

definition and how 

it was measured 

(e.g., >500 mL 

blood loss 

identified from 

anaesthetic record)  

• Definition of 

outcome and how 

it was measured 

(e.g., 30-day all-

cause mortality)  
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APPENDIX	
	

A. Literature	Search	(Question	1)	
 
The databases to be searched are: 

a. Medline 
b. Medline In-Process 
c. Embase 
d. Pubmed-NOT-Medline 

	
(a)	Medline	Search	Strategy	
# Search Terms 
1 Blood Loss, Surgical/ 
2 Endotamponade/ [new MeSH as of 2011] 
3 (blood loss* adj3 significan*).mp,kw. 
4 (blood loss* adj3 substantial*).mp. 
5 (blood loss* adj3 acute*).mp. 
6 (blood loss* adj3 considerabl*).mp. 
7 (blood loss* adj3 excess*).mp. 
8 (blood loss* adj3 major).mp. 
9 (blood loss* adj3 massive).mp. 
10 (blood loss* adj5 serious*).mp. 
11 (blood loss* adj3 (severe or severely)).mp. 
12 (blood loss* adj3 appreciab*).mp. 
13 (blood loss* adj3 greater than).mp. 
14 (blood loss* adj3 ml).mp. 
15 (blood lost adj3 significan*).mp. 
16 (blood lost adj3 substantial*).mp. 
17 (blood lost adj3 considerabl*).mp. 
18 (blood lost adj3 excess*).mp. 
19 (blood lost adj3 major).mp. 
20 (blood lost adj3 massive).mp. 
21 (blood lost adj3 serious*).mp. 
22 (blood lost adj3 (severe or severely)).mp. 
23 (blood lost adj3 greater than).mp. 
24 (blood lost adj3 ml).mp. 
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25 (bleed* adj3 significan*).mp. 
26 (bleed* adj3 substantial*).mp. 
27 (bleed* adj3 considerabl*).mp. 
28 (bleed* adj3 acute*).mp. 
29 (bleed* adj3 excess*).mp. 
30 (bleed* adj3 major).mp. 
31 (bleed* adj3 massive).mp. 
32 (bleed* adj3 serious*).mp. 
33 (bleed* adj3 (severe or severly)).mp. 
34 (bleed* adj3 greater than).mp. 
35 (bleed* adj3 ml).mp. 

36 Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or 
serious* or sever* or appreciabl*).mp. 

37 (h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or 
serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 
39 (massively adj3 transfuse?).mp,kw. 
40 or/1-39 [ Massive / Acute Blood Loss ] 
41 exp surgical procedures, operative/ 
42 su.fs. 
43 exp perioperative care/ 
44 exp perioperative period/ 
45 intraop*.mp,kw. 
46 intra-op*.mp,kw. 
47 periop*.mp,kw. 
48 operative*.mp,kw. 
49 operation?.mp,kw. 
50 (surgery or surgeries or surgical*).mp,kw. 
51 Surgeon/ 
52 exp Specialties, Surgical/ 
53 Anesthesiology/ 
54 exp "Anesthesia and Analgesia"/ 
55 an?esth*.mp,kw. 
56 or/41-55 [Surgery OR Perioperative OR Anesthesia] 
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57 40 and 56 
58 40 and 56 [** Massive Blood Loss + Sx/Periop/Anesth **] 
59 limit 58 to english language 
60 limit 59 to humans 

61 
limit 60 to ("all adult (19 plus years)" or "young adult (19 to 24 years)" or "adult (19 to 44 
years)" or "young adult and adult (19-24 and 19-44)" or "middle age (45 to 64 years)" or 
"middle aged (45 plus years)" or "all aged (65 and over)" or "aged (80 and over)") 

62 limit 61 to yr="2005 -Current" 
63 exp Randomized Controlled Trial/ 
64 exp Randomized Controlled Trials as Topic/ 
65 (pragmatic adj6 (trial or trials or study or studies)).mp,kw. 
66 (randomi#ed adj6 (trial or trials or study or studies)).mp,kw. 
67 or/63-66 
68 62 and 67 [** Massive Blood Loss + Sx/Periop/Anesth + RCTs (w Limits) **] 
69 remove duplicates from 68 
	
	
(b)	Medline	In-Process	Search	Strategy	
# Search Terms 
1 Blood Loss, Surgical/ 
2 Endotamponade/ [new MeSH as of 2011] 
3 (blood loss* adj3 significan*).mp,kw. 
4 (blood loss* adj3 substantial*).mp. 
5 (blood loss* adj3 acute*).mp. 
6 (blood loss* adj3 considerabl*).mp. 
7 (blood loss* adj3 excess*).mp. 
8 (blood loss* adj3 major).mp. 
9 (blood loss* adj3 massive).mp. 
10 (blood loss* adj5 serious*).mp. 
11 (blood loss* adj3 (severe or severely)).mp. 
12 (blood loss* adj3 appreciab*).mp. 
13 (blood loss* adj3 greater than).mp. 
14 (blood loss* adj3 ml).mp. 
15 (blood lost adj3 significan*).mp. 
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16 (blood lost adj3 substantial*).mp. 
17 (blood lost adj3 considerabl*).mp. 
18 (blood lost adj3 excess*).mp. 
19 (blood lost adj3 major).mp. 
20 (blood lost adj3 massive).mp. 
21 (blood lost adj3 serious*).mp. 
22 (blood lost adj3 (severe or severely)).mp. 
23 (blood lost adj3 greater than).mp. 
24 (blood lost adj3 ml).mp. 
25 (bleed* adj3 significan*).mp. 
26 (bleed* adj3 substantial*).mp. 
27 (bleed* adj3 considerabl*).mp. 
28 (bleed* adj3 acute*).mp. 
29 (bleed* adj3 excess*).mp. 
30 (bleed* adj3 major).mp. 
31 (bleed* adj3 massive).mp. 
32 (bleed* adj3 serious*).mp. 
33 (bleed* adj3 (severe or severly)).mp. 
34 (bleed* adj3 greater than).mp. 
35 (bleed* adj3 ml).mp. 

36 Hemorrhage/ and (acute* or significan* or substantial* or 
considerabl* or excess* or serious* or sever* or appreciabl*).mp. 

37 (h?emorrhag* adj3 (acute* or significan* or substantial* or 
considerabl* or excess* or serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 
39 (massively adj3 transfuse?).mp,kw. 
40 or/1-39 [ Massive / Acute Blood Loss ] 
41 exp surgical procedures, operative/ 
42 su.fs. 
43 exp perioperative care/ 
44 exp perioperative period/ 
45 intraop*.mp,kw. 
46 intra-op*.mp,kw. 
47 periop*.mp,kw. 

Page 31 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016743 on 30 June 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Appendix	

 5	

48 operative*.mp,kw. 
49 operation?.mp,kw. 
50 (surgery or surgeries or surgical*).mp,kw. 
51 Surgeon/ 
52 exp Specialties, Surgical/ 
53 Anesthesiology/ 
54 exp "Anesthesia and Analgesia"/ 
55 an?esth*.mp,kw. 
56 or/41-55 [Surgery OR Perioperative OR Anesthesia] 
57 40 and 56 [** Massive Blood Loss + Sx/Periop/Anesth **] 
58 exp Randomized Controlled Trial/ 
59 exp Randomized Controlled Trials as Topic/ 
60 (pragmatic adj6 (trial or trials or study or studies)).mp,kw. 
61 (randomi#ed adj6 (trial or trials or study or studies)).mp,kw. 
62 or/58-61 
63 57 and 62 
64 remove duplicates from 63 
65 limit 64 to yr="2005 -Current" 
	
	
(c)	Embase	Search	Strategy	
# Search Terms 
1 operative blood loss/ 
2 endotamponad*.mp,kw. 
3 (blood loss* adj3 significan*).mp,kw. 
4 (blood loss* adj3 substantial*).mp. 
5 (blood loss* adj3 acute*).mp. 
6 (blood loss* adj3 considerabl*).mp. 
7 (blood loss* adj3 excess*).mp. 
8 (blood loss* adj3 major).mp. 
9 (blood loss* adj3 massive).mp. 
10 (blood loss* adj5 serious*).mp. 
11 (blood loss* adj3 (severe or severely)).mp. 
12 (blood loss* adj3 appreciab*).mp. 

Page 32 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016743 on 30 June 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Appendix	

 6	

13 (blood loss* adj3 greater than).mp. 
14 (blood loss* adj3 ml).mp. 
15 (blood lost adj3 significan*).mp. 
16 (blood lost adj3 substantial*).mp. 
17 (blood lost adj3 considerabl*).mp. 
18 (blood lost adj3 excess*).mp. 
19 (blood lost adj3 major).mp. 
20 (blood lost adj3 massive).mp. 
21 (blood lost adj3 serious*).mp. 
22 (blood lost adj3 (severe or severely)).mp. 
23 (blood lost adj3 greater than).mp. 
24 (blood lost adj3 ml).mp. 
25 (bleed* adj3 significan*).mp. 
26 (bleed* adj3 substantial*).mp. 
27 (bleed* adj3 considerabl*).mp. 
28 (bleed* adj3 acute*).mp. 
29 (bleed* adj3 excess*).mp. 
30 (bleed* adj3 major).mp. 
31 (bleed* adj3 massive).mp. 
32 (bleed* adj3 serious*).mp. 
33 (bleed* adj3 (severe or severly)).mp. 
34 (bleed* adj3 greater than).mp. 
35 (bleed* adj3 ml).mp. 

36 bleeding/ and (acute* or significan* or substantial* or considerabl* 
or excess* or serious* or sever* or appreciabl*).mp. 

37 (h?emorrhag* adj3 (acute* or significan* or substantial* or 
considerabl* or excess* or serious* or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 
39 (massively adj3 transfuse?).mp,kw. 
40 or/1-39 [ Massive / Acute Blood Loss ] 
41 exp surgery/ 
42 su.fs. 
43 exp perioperative care/ 
44 exp perioperative period/ 
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45 intraop*.mp,kw. 
46 intra-op*.mp,kw. 
47 periop*.mp,kw. 
48 operative*.mp,kw. 
49 operation?.mp,kw. 
50 (surgery or surgeries or surgical*).mp,kw. 
51 Surgeon/ 
52 anesthesiological procedure/ 
53 Anesthesiology/ 
54 exp anesthesia/ 
55 exp analgesia/ 
56 an?esth*.mp,kw. 
57 or/41-56 [Surgery OR Perioperative OR Anesthesia] 
58 40 and 57 [** Massive Blood Loss + Sx/Periop/Anesth **] 
59 randomized controlled trial/ 
60 "randomized controlled trial (topic)"/ 
61 ct.fs. [Clinical Trial subheading] 
62 (pragmatic adj6 (trial or trials or study or studies)).mp,kw. 
63 (randomi#ed adj6 (trial or trials or study or studies)).mp,kw. 
64 or/59-63 
65 58 and 64 [** Massive Blood Loss + Sx/Periop/Anesth + RCTs**] 
66 limit 65 to yr="2005 -Current" 
67 limit 66 to human 
68 limit 67 to english language 

69 
limit 68 to (embryo <first trimester> or infant <to one year> or 
child <unspecified age> or preschool child <1 to 6 years> or 
school child <7 to 12 years> or adolescent <13 to 17 years>) 

70 68 not 69 
71 limit 68 to (adult <18 to 64 years> or aged <65+ years>) 
72 70 or 71 

73 limit 72 to (book or book series or conference abstract or 
conference proceeding or "conference review") 

74 72 not 73 
75 from 74 keep 1-4999 
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76 remove duplicates from 75 
77 from 74 keep 5000-9331 
78 remove duplicates from 77 
79 76 or 78 
	
	
(d)	PubMed-NOT-Medline	Search	Strategy	
Search Query 

#5 

Search ((((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 
hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 
surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 
perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 
anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (random 
OR randomly OR randomized OR randomised OR randomization OR 
randomisation OR pragmatic OR placebo OR placebos OR double-blind OR double-
blinds OR double-blinded OR double-blinding))) NOT medline [sb] Sort by: 
PublicationDate 

#4 Search medline [sb] Sort by: PublicationDate 

#3 

Search ((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 
hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 
surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 
perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 
anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (random 
OR randomly OR randomized OR randomised OR randomization OR 
randomisation OR pragmatic OR placebo OR placebos OR double-blind OR double-
blinds OR double-blinded OR double-blinding) Sort by: PublicationDate 

#2 
Search random OR randomly OR randomized OR randomised OR randomization 
OR randomisation OR pragmatic OR placebo OR placebos OR double-blind OR 
double-blinds OR double-blinded OR double-blinding Sort by: PublicationDate 

#1 

Search ((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 
hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 
surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 
perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 
anesthesiology OR anaesthesiology OR anesthetic OR anesthetics) Sort by: 
PublicationDate 
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B. Literature	Search	(Question	2)	
 
The databases to be searched are: 

a. Medline 
 

(a)	Medline	Search	Strategy	
# Search Terms 
1 Blood Loss, Surgical/ 
2 Endotamponade/ [new MeSH as of 2011] 
3 (blood loss* adj3 significan*).mp,kw. 
4 (blood loss* adj3 substantial*).mp. 
5 (blood loss* adj3 acute*).mp. 
6 (blood loss* adj3 considerabl*).mp. 
7 (blood loss* adj3 excess*).mp. 
8 (blood loss* adj3 major).mp. 
9 (blood loss* adj3 massive).mp. 
10 (blood loss* adj5 serious*).mp. 
11 (blood loss* adj3 (severe or severely)).mp. 
12 (blood loss* adj3 appreciab*).mp. 
13 (blood loss* adj3 greater than).mp. 
14 (blood loss* adj3 ml).mp. 
15 (blood lost adj3 significan*).mp. 
16 (blood lost adj3 substantial*).mp. 
17 (blood lost adj3 considerabl*).mp. 
18 (blood lost adj3 excess*).mp. 
19 (blood lost adj3 major).mp. 
20 (blood lost adj3 massive).mp. 
21 (blood lost adj3 serious*).mp. 
22 (blood lost adj3 (severe or severely)).mp. 
23 (blood lost adj3 greater than).mp. 
24 (blood lost adj3 ml).mp. 
25 (bleed* adj3 significan*).mp. 
26 (bleed* adj3 substantial*).mp. 
27 (bleed* adj3 considerabl*).mp. 
28 (bleed* adj3 acute*).mp. 
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29 (bleed* adj3 excess*).mp. 
30 (bleed* adj3 major).mp. 
31 (bleed* adj3 massive).mp. 
32 (bleed* adj3 serious*).mp. 
33 (bleed* adj3 (severe or severly)).mp. 
34 (bleed* adj3 greater than).mp. 
35 (bleed* adj3 ml).mp. 

36 Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*).mp. 

37 (h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 
39 (massively adj3 transfuse?).mp,kw. 
40 bleed???.mp. and (definition or definitions or defined or define or defines).ab. /freq=2 
41 (bleed??? and (definition or definitions or defined or define)).ti. 
42 (bleed* adj6 (criteria or criterion)).mp,kw. 
43 (bleed??? adj3 classifi*).mp,kw. 
44 or/1-43 [ Massive / Acute Blood Loss ] 
45 exp Consensus Development Conference/ or exp Consensus/ 
46 consensus.mp,kw. 
47 exp Guideline/ 
48 exp Guidelines as Topic/ 
49 guideline?.mp,kw. 
50 Clinical Protocols/ 
51 Critical Pathways/ 
52 protocol*.mp,kw. 
53 ((critical or clinical) adj2 pathway?).mp,kw. 
54 Taskforce??.af. 
55 Task force??.af. 
56 (systematic adj3 (review or reviews or overview?)).mp,kw. 
57 Meta-Analysis/ 
58 Meta-Analysis as Topic/ 
59 meta-anal*.mp,kw. 
60 metaanal*.mp,kw. 
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61 metanal*.mp,kw. 
62 (practi#e adj1 parameter).mp,kw. 
63 statement?.ti. 
64 or/45-63 [Consensus or Guideline or Protocol or Taskforce or Systematic Review] 
  

65 44 and 64 [ Massive / Acute Blood Loss + Consensus or Guideline or Protocol 
or Taskforce or Systematic Review ] 

  
 Limits applied: 
66 limit 65 to english language 
67 limit 66 to humans 
68 limit 67 to yr="2005 -Current" 
69 remove duplicates from 68 
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C. Literature	Search	(Question	3)		
 
The databases to be searched are: 

a. Medline 
b. Medline In-Process 
c. Embase 
d. Pubmed-NOT-Medline 

 
(a)	Medline	Search	Strategy	
# Search Terms 
1 Blood Loss, Surgical/ 
2 Endotamponade/ [new MeSH as of 2011] 

3 (blood loss* adj3 significan*).mp,kw. 

4 (blood loss* adj3 substantial*).mp. 
5 (blood loss* adj3 acute*).mp. 
6 (blood loss* adj3 considerabl*).mp. 
7 (blood loss* adj3 excess*).mp. 
8 (blood loss* adj3 major).mp. 
9 (blood loss* adj3 massive).mp. 
10 (blood loss* adj5 serious*).mp. 
11 (blood loss* adj3 (severe or severely)).mp. 
12 (blood loss* adj3 appreciab*).mp. 
13 (blood loss* adj3 greater than).mp. 
14 (blood loss* adj3 ml).mp. 
15 (blood lost adj3 significan*).mp. 
16 (blood lost adj3 substantial*).mp. 
17 (blood lost adj3 considerabl*).mp. 
18 (blood lost adj3 excess*).mp. 
19 (blood lost adj3 major).mp. 
20 (blood lost adj3 massive).mp. 
21 (blood lost adj3 serious*).mp. 
22 (blood lost adj3 (severe or severely)).mp. 
23 (blood lost adj3 greater than).mp. 
24 (blood lost adj3 ml).mp. 
25 (bleed* adj3 significan*).mp. 
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26 (bleed* adj3 substantial*).mp. 
27 (bleed* adj3 considerabl*).mp. 
28 (bleed* adj3 acute*).mp. 
29 (bleed* adj3 excess*).mp. 
30 (bleed* adj3 major).mp. 
31 (bleed* adj3 massive).mp. 
32 (bleed* adj3 serious*).mp. 
33 (bleed* adj3 (severe or severly)).mp. 
34 (bleed* adj3 greater than).mp. 
35 (bleed* adj3 ml).mp. 

36 Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*).mp. 

37 (h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 
39 (massively adj3 transfuse?).mp,kw. 
40 or/1-39 [ Massive / Acute Blood Loss ] 
41 exp HEMOGLOBINS/ 
42 hemoglobin*.mp,kw. 
43 haemoglobin*.mp,kw. 
44 or/41-43 [Hemoglobins] 
45 40 and 44 [ Massive / Acute Blood Loss + Hemoglobins ] 
46 exp surgical procedures, operative/ 
47 su.fs. 
48 exp perioperative care/ 
49 exp perioperative period/ 
50 intraop*.mp,kw. 
51 intra-op*.mp,kw. 
52 periop*.mp,kw. 
53 operative*.mp,kw. 
54 operation?.mp,kw. 
55 (surgery or surgeries or surgical* or surgeon?).mp,kw. 
56 Surgeon/ 
57 exp Specialties, Surgical/ 
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58 Anesthesiology/ 
59 exp "Anesthesia and Analgesia"/ 
60 an?esth*.mp,kw. 
61 or/46-60 [Surgery OR Perioperative OR Anesthesia] 
62 45 and 61 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth **] 
63 exp cohort studies/ 
64 exp prognosis/ 
65 exp morbidity/ 
66 exp mortality/ 
67 exp survival analysis/ 
68 exp models, statistical/ 
69 prognos*.tw. 
70 predict*.tw. 
71 course*.tw. 
72 diagnosed.tw. 
73 cohort*.tw. 
74 death.tw. 
75 or/63-74 

76 62 and 75 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth + M/M/Prognosis 
**] 

77 limit 76 to english language 
78 limit 77 to humans 

79 
limit 78 to ("all adult (19 plus years)" or "young adult (19 to 24 years)" or "adult (19 to 44 
years)" or "young adult and adult (19-24 and 19-44)" or "middle age (45 to 64 years)" or 
"middle aged (45 plus years)" or "all aged (65 and over)" or "aged (80 and over)") 

80 limit 79 to yr="2005 -Current" 
81 remove duplicates from 80 
82 blood transfusion/ or blood component transfusion/ or erythrocyte transfusion/ 
83 (blood adj3 transfus*).mp,kw. 
84 prbc.mp,kw. 
85 packed red blood cell?.mp,kw. 
86 (erythrocyte? adj2 transfus*).mp,kw. 
87 (red blood cell? adj2 transfus*).mp,kw. 
88 (rbc adj2 transfus*).mp,kw. 
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89 or/82-88 [Blood Transfusion & related terms] 
90 61 and 75 and 89 
91 44 and 90 

92 
limit 91 to ("all adult (19 plus years)" or "young adult (19 to 24 years)" or "adult (19 to 44 
years)" or "young adult and adult (19-24 and 19-44)" or "middle age (45 to 64 years)" or 
"middle aged (45 plus years)" or "all aged (65 and over)" or "aged (80 and over)") 

93 limit 92 to (english language and humans) 
94 limit 93 to yr="2005 -Current" 
95 remove duplicates from 94 

96 81 or 95 

97 96 not 81 [Blood Transfusion related citations] 
	
	
(b)	Medline	In-Process	Search	Strategy	
# Search Terms 
1 Blood Loss, Surgical/ 
2 Endotamponade/ [new MeSH as of 2011] 
3 (blood loss* adj3 significan*).mp,kw. 
4 (blood loss* adj3 substantial*).mp. 
5 (blood loss* adj3 acute*).mp. 
6 (blood loss* adj3 considerabl*).mp. 
7 (blood loss* adj3 excess*).mp. 
8 (blood loss* adj3 major).mp. 
9 (blood loss* adj3 massive).mp. 
10 (blood loss* adj5 serious*).mp. 
11 (blood loss* adj3 (severe or severely)).mp. 
12 (blood loss* adj3 appreciab*).mp. 
13 (blood loss* adj3 greater than).mp. 
14 (blood loss* adj3 ml).mp. 
15 (blood lost adj3 significan*).mp. 
16 (blood lost adj3 substantial*).mp. 
17 (blood lost adj3 considerabl*).mp. 
18 (blood lost adj3 excess*).mp. 
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19 (blood lost adj3 major).mp. 
20 (blood lost adj3 massive).mp. 
21 (blood lost adj3 serious*).mp. 
22 (blood lost adj3 (severe or severely)).mp. 
23 (blood lost adj3 greater than).mp. 
24 (blood lost adj3 ml).mp. 
25 (bleed* adj3 significan*).mp. 
26 (bleed* adj3 substantial*).mp. 
27 (bleed* adj3 considerabl*).mp. 
28 (bleed* adj3 acute*).mp. 
29 (bleed* adj3 excess*).mp. 
30 (bleed* adj3 major).mp. 
31 (bleed* adj3 massive).mp. 
32 (bleed* adj3 serious*).mp. 
33 (bleed* adj3 (severe or severly)).mp. 
34 (bleed* adj3 greater than).mp. 
35 (bleed* adj3 ml).mp. 

36 Hemorrhage/ and (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*).mp. 

37 (h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 
39 (massively adj3 transfuse?).mp,kw. 
40 blood transfusion/ or blood component transfusion/ or erythrocyte transfusion/ 
41 (blood adj3 transfus*).mp,kw. 
42 prbc.mp,kw. 
43 packed red blood cell?.mp,kw. 
44 (erythrocyte? adj2 transfus*).mp,kw. 
45 (red blood cell? adj2 transfus*).mp,kw. 
46 (rbc adj2 transfus*).mp,kw. 
47 or/1-46 [ Massive / Acute Blood Loss / Blood Transfusion ] 
48 exp HEMOGLOBINS/ 
49 hemoglobin*.mp,kw. 
50 haemoglobin*.mp,kw. 
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51 or/48-50 [Hemoglobins] 
52 47 and 51 [ Massive / Acute Blood Loss + Hemoglobins ] 
53 exp surgical procedures, operative/ 
54 su.fs. 
55 exp perioperative care/ 
56 exp perioperative period/ 
57 intraop*.mp,kw. 
58 intra-op*.mp,kw. 
59 periop*.mp,kw. 
60 operative*.mp,kw. 
61 operation?.mp,kw. 
62 (surgery or surgeries or surgical* or surgeon?).mp,kw. 
63 Surgeon/ 
64 exp Specialties, Surgical/ 
65 Anesthesiology/ 
66 exp "Anesthesia and Analgesia"/ 
67 an?esth*.mp,kw. 
68 or/53-67 [Surgery OR Perioperative OR Anesthesia] 
69 52 and 68 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth **] 
70 exp cohort studies/ 
71 exp prognosis/ 
72 exp morbidity/ 
73 exp mortality/ 
74 exp survival analysis/ 
75 exp models, statistical/ 
76 prognos*.tw. 
77 predict*.tw. 
78 course*.tw. 
79 diagnosed.tw. 
80 cohort*.tw. 
81 death.tw. 
82 or/70-81 

Page 44 of 51

For peer review only - http://bmjopen.bmj.com/site/about/guidelines.xhtml

BMJ Open

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60

 on A
pril 27, 2024 by guest. P

rotected by copyright.
http://bm

jopen.bm
j.com

/
B

M
J O

pen: first published as 10.1136/bm
jopen-2017-016743 on 30 June 2017. D

ow
nloaded from

 

http://bmjopen.bmj.com/


For peer review
 only

Appendix	

 18	

83 69 and 82 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth + M/M/Prognosis 
**] 

84 remove duplicates from 83 
	
	
(c)	Embase	Search	Strategy	
# Search Terms 
1 operative blood loss/ [Embase] 
2 [endotamponade - has a different meaning in Embase; do not use] 
3 (blood loss* adj3 significan*).mp,kw. 
4 (blood loss* adj3 substantial*).mp. 
5 (blood loss* adj3 acute*).mp. 
6 (blood loss* adj3 considerabl*).mp. 
7 (blood loss* adj3 excess*).mp. 
8 (blood loss* adj3 major).mp. 
9 (blood loss* adj3 massive).mp. 
10 (blood loss* adj5 serious*).mp. 
11 (blood loss* adj3 (severe or severely)).mp. 
12 (blood loss* adj3 appreciab*).mp. 
13 (blood loss* adj3 greater than).mp. 
14 (blood loss* adj3 ml).mp. 
15 (blood lost adj3 significan*).mp. 
16 (blood lost adj3 substantial*).mp. 
17 (blood lost adj3 considerabl*).mp. 
18 (blood lost adj3 excess*).mp. 
19 (blood lost adj3 major).mp. 
20 (blood lost adj3 massive).mp. 
21 (blood lost adj3 serious*).mp. 
22 (blood lost adj3 (severe or severely)).mp. 
23 (blood lost adj3 greater than).mp. 
24 (blood lost adj3 ml).mp. 
25 (bleed* adj3 significan*).mp. 
26 (bleed* adj3 substantial*).mp. 
27 (bleed* adj3 considerabl*).mp. 
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28 (bleed* adj3 acute*).mp. 
29 (bleed* adj3 excess*).mp. 
30 (bleed* adj3 major).mp. 
31 (bleed* adj3 massive).mp. 
32 (bleed* adj3 serious*).mp. 
33 (bleed* adj3 (severe or severly)).mp. 
34 (bleed* adj3 greater than).mp. 
35 (bleed* adj3 ml).mp. 

36 exp bleeding/ and (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*).mp. 

37 (h?emorrhag* adj3 (acute* or significan* or substantial* or considerabl* or excess* or serious* 
or sever* or appreciabl*)).mp. 

38 (massive adj3 transfusion?).mp,kw. 
39 (massively adj3 transfuse?).mp,kw. 
40 blood transfusion/ or blood component therapy/ or erythrocyte transfusion/ 
41 erythrocyte concentrate/ 
42 (blood adj3 transfus*).mp,kw. 
43 prbc.mp,kw. 
44 packed red blood cell?.mp,kw. 
45 (erythrocyte? adj2 transfus*).mp,kw. 
46 (red blood cell? adj2 transfus*).mp,kw. 
47 (rbc adj2 transfus*).mp,kw. 
48 or/1-47 [ Massive / Acute Blood Loss / Blood Transfusion ] 
49 exp hemoglobin/ 
50 hemoglobin*.mp,kw. 
51 haemoglobin*.mp,kw. 
52 or/49-51 [Hemoglobins] 
53 48 and 52 [ Massive / Acute Blood Loss + Hemoglobins ] 
54 exp surgery/ 
55 su.fs. 
56 exp peroperative care/ 
57 exp perioperative period/ 
58 intraop*.mp,kw. 
59 intra-op*.mp,kw. 
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60 periop*.mp,kw. 
61 operative*.mp,kw. 
62 operation?.mp,kw. 
63 (surgery or surgeries or surgical* or surgeon?).mp,kw. 
64 Surgeon/ 
65 exp anesthetic agent/ 
66 Anesthesiology/ 
67 exp anesthesia/ or exp analgesia/ 
68 an?esth*.mp,kw. 
69 or/54-68 [Surgery OR Perioperative OR Anesthesia] 
70 53 and 69 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth **] 
71 exp cohort analysis/ 
72 exp prognosis/ or prognostic assessment/ 
73 exp morbidity/ 
74 exp mortality/ 
75 exp survival/ 
76 statistical model/ 
77 prognos*.tw. 
78 predict*.tw. 
79 course*.tw. 
80 diagnosed.tw. 
81 cohort*.tw. 
82 death.tw. 
83 or/71-82 

84 70 and 83 [** Massive Blood Loss + Hemoglobins + Sx/Periop/Anesth + M/M/Prognosis 
**] 

85 limit 84 to english 

86 (exp animals/ or exp animal experimentation/ or nonhuman/) not ((exp animals/ or exp 
animal experimentation/ or nonhuman/) and exp human/) 

87 85 not 86 
88 limit 85 to human 
89 87 or 88 
90 limit 89 to yr="2005 -Current" 
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91 
limit 90 to (embryo <first trimester> or infant <to one year> or child <unspecified age> or 
preschool child <1 to 6 years> or school child <7 to 12 years> or adolescent <13 to 17 
years>) 

92 90 not 91 
93 limit 90 to (adult <18 to 64 years> or aged <65+ years>) 
94 92 or 93 
95 remove duplicates from 94 

96 limit 95 to (book or book series or conference abstract or conference proceeding or 
"conference review") 

97 95 not 96 
	
	
(d)	PubMed-NOT-Medline	Search	Strategy	

Search Query 

#9 

Search ((((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 
hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 
surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 
perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 
anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (morbidity 
OR mortality OR prognosis OR survival OR cohort OR predict OR prediction OR 
course OR courses OR diagnosed OR death OR deaths))) AND ((((publisher[sb] NOT 
pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR inprocess[sb] OR 
pubmednotmedline[sb] OR oldmedline[sb] OR ((pubstatusnihms OR pubstatuspmcsd) 
AND publisher[sb])))) Sort by: PublicationDate 

#8 
Search (((publisher[sb] NOT pubstatusnihms NOT pubstatuspmcsd NOT pmcbook) OR 
inprocess[sb] OR pubmednotmedline[sb] OR oldmedline[sb] OR ((pubstatusnihms OR 
pubstatuspmcsd) AND publisher[sb]))) Sort by: PublicationDate 

#7 

Search ((((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 
hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 
surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 
perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 
anesthesiology OR anaesthesiology OR anesthetic OR anesthetics))) AND (morbidity 
OR mortality OR prognosis OR survival OR cohort OR predict OR prediction OR 
course OR courses OR diagnosed OR death OR deaths) Sort by: PublicationDate 

#6 
Search morbidity OR mortality OR prognosis OR survival OR cohort OR predict OR 
prediction OR course OR courses OR diagnosed OR death OR deaths Sort by: 
PublicationDate 

#5 

Search ((((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 
hemoglobins OR haemoglobin OR haemoglobins))) AND (surgery OR surgeries OR 
surgical OR surgeon OR surgeons OR operation OR operations OR operative OR 
perioperative OR peroperative OR intraoperative OR anesthesia OR anaesthesia OR 
anesthesiology OR anaesthesiology OR anesthetic OR anesthetics) Sort by: 
PublicationDate 
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#4 

Search surgery OR surgeries OR surgical OR surgeon OR surgeons OR operation OR 
operations OR operative OR perioperative OR peroperative OR intraoperative OR 
anesthesia OR anaesthesia OR anesthesiology OR anaesthesiology OR anesthetic OR 
anesthetics Sort by: PublicationDate 

#3 Search ((blood loss OR hemorrhage OR blood transfusion)) AND (hemoglobin OR 
hemoglobins OR haemoglobin OR haemoglobins) Sort by: PublicationDate 

#2 Search hemoglobin OR hemoglobins OR haemoglobin OR haemoglobins Sort by: 
PublicationDate 

#1 Search blood loss OR hemorrhage OR blood transfusion Sort by: PublicationDate 
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PRISMA-P (Preferred Reporting Items for Systematic review and Meta-Analysis Protocols) 2015 checklist: recommended items to 

address in a systematic review protocol*  

Section and topic Item 

No 

Page Checklist item 

 ADMINISTRATIVE INFORMATION 

Title:    

 Identification 1a 1 Identify the report as a protocol of a systematic review 

 Update 1b NA If the protocol is for an update of a previous systematic review, identify as such 

Registration 2  If registered, provide the name of the registry (such as PROSPERO) and registration number 

Authors:    

 Contact 3a 1-2 Provide name, institutional affiliation, e-mail address of all protocol authors; provide physical mailing address of corresponding author 

 Contributions 3b 21 Describe contributions of protocol authors and identify the guarantor of the review 

Amendments 4 NA If the protocol represents an amendment of a previously completed or published protocol, identify as such and list changes; otherwise, 

state plan for documenting important protocol amendments 

Support:    

 Sources 5a 20 Indicate sources of financial or other support for the review 

 Sponsor 5b NA Provide name for the review funder and/or sponsor 

 Role of 

sponsor or 

funder 

5c NA Describe roles of funder(s), sponsor(s), and/or institution(s), if any, in developing the protocol 

 INTRODUCTION 

Rationale 6 6-7 Describe the rationale for the review in the context of what is already known 

Objectives 7 8,24 Provide an explicit statement of the question(s) the review will address with reference to participants, interventions, comparators, and 

outcomes (PICO) 

 METHODS 

Eligibility criteria 8 26-27 Specify the study characteristics (such as PICO, study design, setting, time frame) and report characteristics (such as years considered, 

language, publication status) to be used as criteria for eligibility for the review 

Information 

sources 

9 11 Describe all intended information sources (such as electronic databases, contact with study authors, trial registers or other grey literature 

sources) with planned dates of coverage 

Search strategy 10 Appendix Present draft of search strategy to be used for at least one electronic database, including planned limits, such that it could be repeated 

Study records:    
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 Data 

management 

11a 12 Describe the mechanism(s) that will be used to manage records and data throughout the review 

 Selection 

process 

11b 12 State the process that will be used for selecting studies (such as two independent reviewers) through each phase of the review (that is, 

screening, eligibility and inclusion in meta-analysis) 

 Data 

collection 

process 

11c 13 Describe planned method of extracting data from reports (such as piloting forms, done independently, in duplicate), any processes for 

obtaining and confirming data from investigators 

Data items 12 13-14 List and define all variables for which data will be sought (such as PICO items, funding sources), any pre-planned data assumptions and 

simplifications 

Outcomes and 

prioritization 

13 26,27 List and define all outcomes for which data will be sought, including prioritization of main and additional outcomes, with rationale 

Risk of bias in 

individual studies 

14 NA Describe anticipated methods for assessing risk of bias of individual studies, including whether this will be done at the outcome or study 

level, or both; state how this information will be used in data synthesis 

Data synthesis 15a NA Describe criteria under which study data will be quantitatively synthesised 

15b NA If data are appropriate for quantitative synthesis, describe planned summary measures, methods of handling data and methods of 

combining data from studies, including any planned exploration of consistency (such as I
2
, Kendall’s τ) 

15c NA Describe any proposed additional analyses (such as sensitivity or subgroup analyses, meta-regression) 

15d NA If quantitative synthesis is not appropriate, describe the type of summary planned 

Meta-bias(es) 16 NA Specify any planned assessment of meta-bias(es) (such as publication bias across studies, selective reporting within studies) 

Confidence in 

cumulative 

evidence 

17 NA Describe how the strength of the body of evidence will be assessed (such as GRADE) 

*
 
It is strongly recommended that this checklist be read in conjunction with the PRISMA-P Explanation and Elaboration (cite when available) for important 

clarification on the items. Amendments to a review protocol should be tracked and dated. The copyright for PRISMA-P (including checklist) is held by the 

PRISMA-P Group and is distributed under a Creative Commons Attribution Licence 4.0. 
 

 

From: Shamseer L, Moher D, Clarke M, Ghersi D, Liberati A, Petticrew M, Shekelle P, Stewart L, PRISMA-P Group. Preferred reporting items for systematic review and 

meta-analysis protocols (PRISMA-P) 2015: elaboration and explanation. BMJ. 2015 Jan 2;349(jan02 1):g7647. 
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