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ABSTRACT
Introduction People with chronic kidney disease receiving 
dialysis (CKD G5D) have an increased risk of poor postoperative 
outcomes and a high incidence of major surgery. Despite the 
high burden of these combined risks, there is a paucity of 
evidence to support tailored perioperative strategies to manage 
this population. A comprehensive evidence synthesis would 
inform the management of these patients in the perioperative 
period and identify knowledge gaps. We describe a protocol 
for a scoping review of the literature to identify existing 
perioperative strategies, protocols, pathways and interventions 
for people with CKD G5D undergoing major surgery.
Methods and analysis We will conduct a scoping review 
in accordance with the Joanna Briggs Institute methodology 
and report per the Preferred Reporting Items for Systematic 
Reviews and Meta- Analyses extension for scoping reviews. 
In February 2020, we will complete our search of MEDLINE, 
EMBASE, CINAHL Plus, Cochrane Database of Systematic 
Reviews, and Cochrane Controlled Trials Registry for published 
literature from inception to present. All study types are eligible 
for inclusion, without language restriction. Studies reporting a 
perioperative intervention in adult patients with CKD G5D are 
eligible for inclusion. Studies in prevalent kidney transplant 
patients or patients with acute kidney injury, and studies 
that report on surgical approaches without consideration 
of perioperative management strategies, will be excluded. 
Reviewers will independently assess abstracts for all identified 
studies in duplicate, and again at the full- text stage. Following 
published literature searches, a search of the grey literature 
will be developed. We will extract and narratively report study, 
participant and intervention details. This will include a summary 
table outlining the strategies employed, organised into post hoc 
developed perioperative domains.
Ethics and dissemination Ethical considerations do not apply 
to this scoping review. Findings will be disseminated through 
relevant conference presentations and publications.

INTRODUCTION
Chronic kidney disease (CKD) is generally 
defined based on laboratory measures of esti-
mated glomerular filtration rates (eGFR) or 
abnormalities in kidney structure or urine 
content,1 and affects 10%–15% of adults in 
developed countries.2 Though the aetiology 

of CKD is multifactorial, staging of kidney 
disease severity is common across types of 
CKD. Some people with the most severe 
impairment (ie, the lowest eGFR) receive 
kidney transplantation or dialysis as life- 
sustaining therapy for their kidney failure.1 
People with CKD who have sustained eGFRs 
less than 15 mL/min/1.73 m2 and are 
managed with dialysis are included in the 
category G5D (ie, CKD G5D).3

People with CKD G5D often have concurrent 
chronic health conditions, many of which may 
be associated with the cause or consequences 
of their kidney disease. These co- occurring 
conditions can present a significant additional 
management burden.4 Cardiovascular (CV) 
disease is present in approximately 31%–50% of 
people with CKD G5D and is the leading cause of 

Strengths and limitations of this study

 ► As there has been no systematic synthesis of the 
evidence to inform perioperative management of 
people with kidney failure receiving dialysis, the 
scoping review method is well suited as it broadly 
summarises many types of literature.

 ► We tailored and enhanced our search strategy with 
the involvement of an information and database 
specialist.

 ► Our scoping search purposively used non- restrictive 
search terms related to our research question to 
ensure that the indexed and non- indexed literature 
was widely searched.

 ► Included studies will be summarised across periop-
erative domains of care, which will be developed 
post hoc and serve to inform future research 
avenues.

 ► Limitations include a search and study selection 
strategy that may not capture potentially relevant 
interventions tested in heterogeneous populations 
that were not limited to people receiving chronic 
dialysis.
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death in patients who receive dialysis5–7; rates of CV death are 
10–20 times higher than in people with normal kidney func-
tion.8 Other chronic comorbidities have a similarly increased 
prevalence in this population.4 In addition to an increased 
comorbidity burden, part of their treatment burden may also 
include surgical procedures. Major surgery has often been 
defined as a procedure that requires a patient to be hospi-
talised for at least one night.9–11 People with CKD G5D have 
incident rates of major surgery up to 13 times higher than 
people with normal kidney function,12 and higher risks of 
postoperative complications, including mortality.13 For this 
reason, level of kidney function is included as an important 
predictor in many perioperative risk calculators, such as the 
Revised Cardiac Risk Index or the National Surgical Quality 
Improvement Program Surgical Risk Calculator.11 14

Perioperative medicine is the ‘integrated, multidisciplinary 
medical care of patients from the moment of contemplation 
of surgery until full recovery’.15 This field is rapidly evolving 
with research and clinical efforts directed towards addressing 
preoperative and intraoperative risk factors for adverse post-
operative outcomes. Risk factors for postoperative mortality 
such as preoperative anaemia, bleeding risk, CV disease 
burden and fluid overload (among others) occur much 
more often in people with CKD G5D.16 Additionally, the risks 
associated with planning for dialysis therapy around the time 
of surgery are unique to this patient group. Despite having 
a higher incidence of major surgery and poorer postopera-
tive outcomes compared with patients with normal kidney 
function, there is a paucity of literature that has systematically 
investigated the perioperative management of those with 
kidney failure receiving dialysis. Strategies for management 
in the perioperative period might involve risk stratification 
and preoperative risk factor optimisation, interventions to 
mitigate postoperative risk for those who have surgery, proto-
colised care for this specific population, or monitoring for 
complications. Scoping reviews involve highly structured 
searches of the literature to summarise both the breadth 
and depth of the available evidence for a research topic of 
interest.17 They are commonly used to map the literature and 
identify where there may be gaps in evidence for researchers 
to fill.18 Although there are expert- informed resources that 
suggest perioperative practices for clinicians to follow, we 
are not aware of a systematic synthesis of the perioperative 
evidence specific for people with kidney failure receiving 
dialysis.

In this manuscript we describe a protocol for a scoping 
review of the literature to identify the existing periopera-
tive strategies, protocols, pathways and interventions that 
have been studied or implemented in people with CKD 
G5D undergoing major surgical procedures.

METHODS AND ANALYSIS
In conducting this scoping review, we will follow the 
Joanna Briggs Institute (JBI) methodology, and other 
expert recommended scoping review steps.17 19 In devel-
oping this protocol we referred to the Preferred Reporting 
Items for Systematic Reviews and Meta- Analyses extension 

for scoping reviews (PRISMA- ScR), in addition to some 
items from the PRISMA Protocols guidelines.20 21 Consis-
tent with scoping review methodology, the research 
question for this review is intentionally broad, to enable 
synthesis of the breadth of available evidence (and gaps) 
regarding perioperative management of people with 
CKD G5D. The research question for this scoping review 
is: What perioperative strategies, protocols, pathways 
and interventions have been studied in or implemented 
for people with CKD G5D undergoing major surgical 
procedures?

Eligibility criteria
Eligible studies will include adults (18 years and older) 
with CKD G5D undergoing major surgical procedures, 
and must report on an approach to care for this group 
during the perioperative period. CKD G5D will be defined 
as people who receive chronic haemodialysis or perito-
neal dialysis for at least 3 months, as per standard defini-
tions.1 3 Major surgical procedures are typically defined 
as the requirement that patients stay in hospital for at 
least one night.9–11 However, as this definition is arbitrary, 
we will include all studies where authors describe the 
surgical interventions as major or using analogous terms 
or descriptors at the full- text phase of our review. Because 
the primary concept for this review is perioperative 
management of the CKD G5D population, the study must 
report on an approach to perioperative management and 
not solely on a surgical technique. Perioperative strate-
gies in the preoperative, intraoperative and postoperative 
phases will be eligible for inclusion, as defined by the 
study. Potential studies may report on (but are not limited 
to) protocols, risk stratification, optimisation or detec-
tion of risk factors, monitoring strategies, interventions 
(ie, medications, fluids, and so on), recommendations, 
guidelines, best practices, care pathways or bundles. Our 
review is not focused on the outcome of included studies, 
nor is study inclusion dependent on the outcome of the 
study. We will include this as part of our data extraction.

Studies from all dates and languages will be eligible 
for inclusion. When the abstract or full text of a study 
is not reported in English, we will access the local scien-
tific community who are fluent in the reported language 
for translation. Study type may include primary research 
using quantitative, qualitative, or mixed methods designs, 
which includes randomised interventional designs and 
observational studies. Additionally, conference abstracts 
from the last 3 years will be examined in EMBASE (see 
detailed section on Information Sources and Search 
Strategy Development). Clinical pathways or protocols, 
clinical practice guidelines and recommendations are 
also eligible, and these resources will be reviewed for the 
cited primary research studies that form the basis of their 
recommendations. We will exclude systematic, scoping, 
or narrative reviews, but will review identified studies of 
this type for their contents and citations for potential 
inclusion in our review.
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Studies in children, or non- human subjects are ineli-
gible. Studies that investigate perioperative strategies for 
people on dialysis as a result of an acute kidney injury 
will not be eligible. Diagnostic procedures, those that are 
usually performed as an outpatient, or by interventional 
radiology (insertion of dialysis central venous catheters) 
will be excluded. Studies in patients receiving an incident 
kidney transplant (ie, from dialysis to transplant) will 
be eligible for inclusion, but studies focused on major 
surgery for people who were previously transplanted and 
no longer on dialysis will be excluded. Peritransplant 
immunosuppression is not the focus of this review, and so 
these studies will be excluded as well.

Information sources and search strategy development
The search strategy for this review was developed using 
Medical Subject Headings and text words from titles and 
abstracts based on three key domains: (1) perioperative 
period, (2) strategies, protocols, interventions, and so on, 
and (3) CKD receiving dialysis. The initial draft search 
was reviewed by a health sciences librarian with expertise 
in scoping reviews (Dr Diane Lorenzetti) and is included 
in online supplemental appendix 1. In order to develop 
a rigorous search strategy, clinician and methodological 
experts from our research group (TGH, BRH, PER) will 
first test our key search terms in MEDLINE (Ovid inter-
face, 1946 to present) to ensure adequate sensitivity and 
specificity of our strategy. Once the strategy is tested 
in MEDLINE, similar searches will be performed in 
EMBASE, CINAHL Plus, Cochrane Database of System-
atic Reviews, and Cochrane Controlled Trials Registry for 
published literature from inception date of these data-
bases, respectively. Conference abstracts for the past 3 
years will also be included in our search of the EMBASE 
database. Google Scholar will be used to review citations 
of included articles after full- text inclusion for additional 
literature, and other reviews (narrative, systematic, and 
so on) will be included at the abstract phase and refer-
ences reviewed in the full- text phase for inclusion. We will 
search PROSPERO for registered systematic reviews of 
similar topics (PROSPERO does not accept scoping review 
protocol registration at this time). After conducting the 
initial peer- reviewed literature search, we will develop a 
grey literature strategy as per the Canadian Agency for 
Drugs and Technologies in Health (CADTH) guidelines 
to look for published care bundles and pathways.22 We 
will use the CADTH recommendations to search online 
search engines such as Google Canada/USA/UK, and will 
review the first 100 website links on each search engine. 
Additionally, we will review clinical trials databases for 
registered protocols and dissertation theses repositories 
(through the Proquest database on the University of 
Calgary library website), and medical reference websites 
for relevant recommendations. We anticipate completing 
our search in February 2020.

Study selection process
Three study reviewers with training on the study protocol 
and eligibility criteria will participate in study selection 

for this scoping review (TGH, JFF, CO). The reviewers 
have methodological expertise in systematic litera-
ture searches, and TGH as the primary reviewer and a 
nephrologist has content expertise in this topic. Covi-
dence software will be used to remove duplicate articles 
once all database searches are combined, and complete 
abstract and full- text searches (https://www. covidence. 
org/). Covidence is an internet- based software that allows 
for distribution of studies among reviewers for systematic 
and scoping reviews and streamlines the inclusion/exclu-
sion of studies at each stage of the review. Each identified 
study or resource will be reviewed independently and in 
duplicate throughout all phases of this review. All studies 
will have their title and abstract reviewed for inclusion, 
which will be focused on including studies that are likely 
to have included patients with CKD G5D (although does 
not have to explicitly mention dialysis), around the time 
of surgery. At this stage, we will include studies for which 
the abstract is unclear whether or not they focused on 
perioperative strategies instead of a surgical approach. 
We will screen the first 100 abstracts in triplicate as a pilot 
for reviewer calibration. If any study is identified by at 
least one reviewer for inclusion, it will be propagated to 
the next phase of our review even if there is no consensus 
between both reviewers.

The full- text phase of the scoping review will be inde-
pendently completed in duplicate. If there is disagree-
ment about study inclusion at this stage, a third reviewer’s 
opinion will resolve the lack of consensus. Reference 
lists of included studies will be reviewed to identify addi-
tional studies. Additionally, references of websites or 
online resources will be reviewed for inclusion. The full- 
text review will apply more stringent criteria to exclude 
studies focused on the primary surgical approach and 
non- perioperative strategies, or if it was not clear that 
people with CKD G5D were included. Grey literature 
sources will be reviewed in similar detail as the rest of the 
full- text review.

Data extraction process
We have generated a data extraction spreadsheet as 
adapted from general recommendations from the JBI 
and the Template for Intervention Description and Repli-
cation (TIDieR) checklist.19 23 Table 1 includes a list of 
the variables we will be extracting from included studies. 
This includes data related to study type, patient charac-
teristics, intervention/procedure and outcomes. Study 
data of interest will include year of publication, journal or 
website, country of origin, study design, number of partic-
ipants and length of follow- up. Number of patients who 
were lost to follow- up will be abstracted as well. Patient 
characteristics of interest will include age, sex, proportion 
with comorbidities of perioperative importance, body 
mass index, baseline eGFR (if not all the study population 
were receiving dialysis), proportion of patients with CKD 
G5D (and type of dialysis if included) and proportion 
of patients who are kidney transplant candidates. Inter-
vention type/dosage will be abstracted, including timing 
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of intervention prior to procedure (if applicable) and 
duration of treatment. Whether trials used a placebo or 
sham intervention will be included. Surgical procedure 
type if specified (or proportion of surgical type if more 
than one was included), anaesthetic type and length of 
procedure will be determined. Though definitions of 
surgical urgency are often specific to institutions and 
heterogeneous,24 we will extract study- defined procedure 
urgency such as emergent, urgent, semiurgent and elec-
tive, if provided. Examples of these types of procedures 
are found in the Canadian Cardiovascular Society periop-
erative guidelines.9 The proportion of patients who had 
study- specified outcomes will be extracted, in addition 
to length of surveillance for outcomes. For studies that 
evaluated an intervention or discuss an intervention, we 
will use TIDieR elements to extract detailed interven-
tion information. We will extract the reported efficacy or 
effectiveness of each intervention if available, for inclu-
sion as descriptive information about the intervention. If 
recommendations (such as on  UpToDate. com or other 
electronic medical references) are provided without cita-
tion, this will be abstracted as well. If the included study 
is a conference abstract or is missing key variables, we 
will attempt to contact the authors to obtain additional 
information.

We will test our data extraction form by completing 
the extraction of five randomly chosen studies prior 
to reviewing the results as a study team, to determine 
whether the extraction form was comprehensive enough 
to meet review objectives and all included study types. 
Data extraction will be completed in duplicate, with one 
reviewer cross- checking the initial reviewer extraction 
from included studies.

Reporting and synthesis of results
Reporting of this scoping review will be per the PRIS-
MA- ScR and the JBI recommendations.19 20 The synthesis 
will be descriptive, reporting on the number of studies 
included at each stage, as well as reasons for exclusion 
at the full- text review stage in a PRISMA flow diagram 
(figure 1). We will tabulate study characteristics to 
outline the distribution of included studies by year of 
publication, country of origin and surgical procedure 
type. Further, we will narratively report on and include a 
summary table outlining the strategies employed, strati-
fied into major perioperative management domains with 
the following as possible categories: bleeding reduction 

Table 1 Data extraction variables

Category Variable

Study 
demographics

Author last name (first author)
Year
Title
Journal or source
Country of origin
Study design

Study population Start number (n)
Completed (n)
Completed (%)
Age (mean; years)
Age (SD; years)
Age (median; years)
Age (IQR; years)
Age (Q1; years)
Age (Q3; years)
Male (n)
Male (%)
DM (%)
CVD (%)
CVD definition
HTN (%)
Smoking (%)
Malignancy history (%)
Lung disease (%)
Chronic liver disease (%)
BMI (mean)
BMI (SD)
Baseline eGFR (mL/min/1.73 m2)—if some of the 
study population are not on dialysis
Dialysis (n)
Dialysis (%)
Dialysis vintage (years)
HD (n)
HD (%)
PD (n)
PD (%)
Kidney transplant eligible/candidate (n)
Kidney transplant eligible/candidate (%)

Procedure details 
(as specified)

Types of surgeries (and number/% of each)
Emergent (n)
Emergent (%)
Urgent (n)
Urgent (%)
Semiurgent (n)
Semiurgent (%)
Elective (n)
Elective (%)
Length of procedure
Anaesthetic type

Intervention 
details

Intervention description (why, what, who 
provided, how, where, when and how much, 
tailoring and modifications, how well—per 
TIDieR)
Timing of intervention before surgery (specific)
Timing of intervention (categorical: preoperative, 
intraoperative, postoperative)
Outcome being assessed (if applicable)
Length of outcome surveillance (days)
Patients with outcome in intervention arm (n)
Patients with outcome in intervention arm (%)
Measure of efficacy or effectiveness (if 
applicable, and as positive/negative as reported)

Notes Extra notes for the study of importance

Continued

Category Variable

This table represents the planned data elements that we will extract in 
our review. This may change after review of the literature, but for now 
this represents the important variables determined by our study team 
a priori.
BMI, body mass index; CVD, cardiovascular disease; DM, Diabetes 
Mellitus; eGFR, estimated glomerular filtration rate; HD, haemodialysis; 
HTN, hypertension; PD, peritoneal dialysis; Q1, quartile 1; Q3, quartile 
3; TIDieR, Template for Intervention Description and Replication.

Table 1 Continued
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(ie, pharmacological and non- pharmacological), CV risk 
reduction, thromboembolic considerations, infection 
reduction, hypotension avoidance strategies and dialysis 
strategies. These and other possible categories will be 
developed post hoc once studies are identified. Within 
each domain, we will summarise the included studies 
in terms of the number of studies and people included, 
breadth of research and, if possible, identify gaps in the 
literature based on these domains. It is possible that one 
study may be included in more than one perioperative 
domain, and if so, we will modify the graphical presenta-
tion of our main summary table to allow for this. Risk of 
bias and quality assessment are not typically included in 
scoping review methods.

ETHICS AND DISSEMINATION
As this review includes previously published informa-
tion or those available in the public domain, there are 
no applicable ethical considerations. After this review is 
completed, findings will be disseminated at perioperative 
and kidney disease- related conferences and submitted to 
peer- reviewed journals to reach the appropriate target 
audience.

LIMITATIONS
Our search and study selection strategy may limit inclu-
sion of studies of interventions tested in heterogeneous 
populations that were not limited to people with kidney 
disease. It is possible that the potentially missed inter-
ventions were tested on some people with CKD G5D. To 
ameliorate this risk, we are purposively including studies 
from the abstract review phase that include the broader 
population of people with CKD and will review their full 
text to assess CKD G5D population inclusion. There are 
also limitations inherent to scoping review methodology 
as well, as there is no formal risk of bias assessment or 
quality assessment included. However, these assessments 
are not the purpose of scoping reviews as we are trying 
to map available literature and current gaps in evidence 
(and not quantitatively assess the evidence at this stage). 
Despite these limitations, we will be completing an exten-
sive search of the published peer- reviewed literature and 
the grey literature sources which enhances the rigour 
of our planned review. Gaps identified in this review 
will inform future research avenues in the perioperative 
management of patients with kidney failure receiving 
dialysis.
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Figure 1 Flow diagram for inclusion and exclusion of studies at various stages of review. This figure represents the flow 
diagram for our scoping review, from the data sources through to final inclusion. This is in adherence with recommendations 
from the Preferred Reporting Items for Systematic Reviews and Meta- Analyses extension for scoping reviews (PRISMA- ScR).20
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