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Abstract: Background: This practice guideline was developed by the Chronic Kid-
ney Disease (CKD) Task Force, which was composed of clinical and methodolog-
ical experts. The Saudi Arabian Ministry of Health and its Health Holding Com-
pany commissioned this guideline project to support the realization of the Vision
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2030's healthcare transformation pillar. Methods: The guideline synthesis was
guided by the GRADE-ADOLOPMENT methodology. Results: The final adol-
oped guideline addressed 12 clinical questions on blood pressure management in
patients with CKD through a set of recommendations and performance measures.
The recommendations included antihypertensive agents in children, non-renin
angiotensin system inhibition (Non-RASi) vs RASi in adults, intensive vs stand-
ard blood pressure targets, early vs late assessment for kidney replacement ther-
apy (KRT), late vs early preparation strategy for KRT, CKD symptoms during
assessment for KRT or conservative management, initiation of KRT in patients
with deteriorating CKD, choice of KRT modality or conservative management in
certain CKD patient groups, changing or discontinuing KRT modalities, review
frequency for KRT or conservative management, and Information, education and
support. Conclusions: These conditional recommendations were based on low to
very low certainty of evidence that highlights the need for high-quality random-
ized trials comparing different antihypertensive agents in patients with CKD.

Keywords: chronic kidney disease, antihypertensive, practice guidelines, recom-
mendations, performance measures, GRADE, adolopment, evidence-based prac-
tice, Saudi Arabia

1. Summary of recommendations

1.1. Background

This guideline was developed by a chronic kidney disease (CKD)
Task Force of local experts under the auspices of The Saudi Arabian Min-
istry of Health and its Health Holding Company that established a Na-
tional Guidelines Center to support the Vision 2030 healthcare transfor-
mation pillar and new Model of Care [1].

CKD is a major public health issue globally and in Saudi Arabia,
with its incidence and prevalence increasing significantly over the last
several decades. Kidney disease is the third leading cause of death in
Saudi Arabia, with the country's age-adjusted death rate from kidney dis-
ease ranking fifth in the world [2].

An international conference in 2019 by Kidney Disease Improving
Global Outcomes (KDIGO) acknowledged that, unlike some chronic dis-
eases with established screening strategies, there was no agreement on
whether health systems and governments should prioritize early detec-
tion and interventions for CKD. The conference consensus was that CKD
screening, risk stratification, and treatment should be implemented im-
mediately for high-risk individuals, ideally in primary or community care
settings with local context tailoring.

Despite the fact that guidelines have the potential to slow the pro-
gression of CKD, adherence has been shown to be low in typical practice
settings around the world [3]. One of the primary goals of these guide-
lines is to encourage adherence to evidence-based CKD management rec-
ommendations.

1.2. Methods

These CKD national guidelines are based on updated and original
systematic reviews of evidence conducted in partnership with Elsevier
Clinical Solutions, Epistemonikos Foundation, and Rezonanz with inter-
national clinical and methodological expert collaborators. The panel fol-
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lowed standards and best practices for guideline development recom-
mended by the Guidelines International Network (GIN) [4,5]. The panel
used the Grading of Recommendations Assessment, Development, and
Evaluation (GRADE) approach to assess the certainty in the evidence of
effects and formulate recommendations, the GIN-McMaster Guideline
Development Checklist, and the GRADE-ADOLOPMENT methodology
that was developed by the McMaster GRADE Center as a result of estab-
lishing a national guideline program by the Saudi Arabian Ministry of
Health between 2012 and 2015 [6,7].

1.3. Interpretation of strong and conditional (weak) recommendations
The strength of a recommendation is expressed as either strong ("the
CKD Task Force recommends..."), or conditional ("the CKD Task Force

suggests...") and has the following interpretation (Table 1.1) and (Table
1.2).

Table 1.1. Summary of Recommendations for Blood Pressure Management and
Kidney Replacement Therapy in Adults and Children with CKD in Saudi Arabia

Interpretation of

strong and .
Conditional (weak)

conditional (weak) Strong recommendation

. recommendation

recommendations
Implications

Most individuals in this situation

would want the recommended

course of action and only a small L o . .

. The majority of individuals in this
. proportion would not. Formal . .

For patients situation would want the suggested

decision aids are not likely to be .
o course of action, but many would not.
needed to help individuals make
decisions consistent with their

values and preferences.

Recognize that different choices will be

Most individuals should receive the | appropriate for individual patients and

For clinicians

intervention. Adherence to this
recommendation, according to the
guideline, could be used as a
quality criterion or performance

indicator.

that you must help each patient arrive at
a management decision consistent with
his or her values and preferences.
Decision aids may be useful in helping
individuals make decisions consistent

with their values and preferences.

For policymakers

The recommendation can be
adapted as a policy in most

situations

Policymaking will require substantial
debate and the involvement of various
stakeholders.
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Table 1.2. Summary of Recommendations for Blood Pressure Management and
Kidney Replacement Therapy in Adults and Children with CKD in Saudi Arabia

Antihypertensive agents in children with CKD
1. In children with CKD, the CKD Task Force suggests using ACEi or ARBs
rather than other antihypertensive agents for hypertension treatment

(conditional recommendation, very low certainty in the evidence of
effects). This recommendation applies to all children with CKD stages 1-
3 and to those with advanced CKD (stages 4-5) who are not receiving
KRT.

Non-RASi versus RASi in adults with CKD

2. In adults with CKD, the CKD Task Force suggests using RASi over non-

RAS:I for hypertension treatment (conditional recommendation, low

certainty in the evidence of effects). This recommendation applies to all
adults with CKD stages 1-3 and to those with advanced CKD (stages 4-5)

who are not receiving KRT.

Intensive versus standard blood pressure targets in children with CKD

3. In children with CKD, the CKD Task Force suggests using intensive
(targeting 24-hour MAP <50th percentile of normal children) blood
pressure targets rather than standard (targeting 24-hour MAP 50th-99th
percentile of normal children) blood pressure targets for hypertension
treatment (conditional recommendation, low certainty in the evidence of
effects).

Intensive versus standard blood pressure targets in adults with CKD

4. In adults with CKD, the CKD Task Force suggests using intensive (SBP
<120 mm Hg) blood pressure targets rather than standard (SBP <140mm

Hg) blood pressure targets for hypertension treatment (conditional
recommendation, low certainty in the evidence of effects).

Early versus late assessment for KRT in patients with CKD

5. In patients with CKD, the CKD Task Force suggests using early
assessment (i.e., eGFR 20 mL/min/1.73m2) for KRT rather than late
assessment (i.e., eGFR <20 mL/min/1.73m2) for KRT (conditional
recommendation, very low certainty in the evidence of effects).

Late versus early preparation strategy for KRT in patients with CKD

6. In patients with CKD stages 4 to 5, the CKD Task Force suggests using an
early preparation strategy™ (based on eGFR or by anticipated time to start
of KRT) rather than a late preparation strategy (by eGFR or by anticipated
time to start of KRT) to prepare the patient for the start of KRT
(conditional recommendation, very low certainty in the evidence of
effects).

*eGFR 20 mL/min/1.73m2; anticipated time for PD (2-4 weeks); hemodialysis (4-8 weeks

for AVF to heal).

CKD symptoms during assessment for KRT or conservative management

7. In patients who are undergoing or being assessed for KRT or
conservative management of established kidney failure, the CKD Task
Force suggests using a strategy of asking patients (and/or their families
and/or their caregivers) about the symptoms he/she is experiencing
rather than not using such a strategy (conditional recommendation, very

low certainty in the evidence of effects).

Initiation of KRT in patients with deteriorating CKD
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8. In previously KRT-naive adults requiring KRT for deteriorating CKD,
the CKD Task Force suggests initiating KRT late (i.e., eGFR 5-7
mL/min/1.73m2) or based on severe symptoms* rather than initiating
KRT early (i.e., eGFR 10-15 mL/min/1.73m2) or based on moderate
symptoms (conditional recommendation, very low certainty in the
evidence of effects).

*Severe uremic symptoms and/or uncontrollable fluid overload.

Choice of KRT modality or conservative management in certain groups of
CKD patients
9. In certain groups” of patients requiring KRT for CKD, the CKD Task

Force suggests using conservative management rather than any KRT
modality for CKD treatment (conditional recommendation, very low

certainty in the evidence of effects).

*i. those that choose not to undergo dialysis,
ii. those who choose to withdraw from dialysis after a period of treatment,
iii. those who are coming to the end of their lives while already on long-term dialysis,

iv. those who have a failing transplant and decide not to return to dialysis.

Transferring between KRT modalities or discontinuing KRT
10. In patients with CKD currently receiving KRT, the CKD Task Force

suggests transferring between KRT modalities or discontinuing KRT

based on suitable clinical indicators* rather than not transferring
between modalities of KRT or discontinuing KRT based on suitable
clinical indicators* or doing either at a later stage (conditional

recommendation).

*Vascular access failures, peritoneal membrane failure or failure of kidney graft.

Review frequency for KRT or conservative management

11. In patients requiring KRT for CKD or opting for conservative
management once they are established on their option of choice, the
CKD Task Force suggests regular review at a frequency tailored to the
KRT modality or conservative management (conditional

recommendation).

Information, education and support

12. In patients requiring KRT or conservative management (and their
families or caregivers as appropriate), the CKD Task Force suggests
using individualized information, education, or support rather than

other types of information, education, or support) (conditional

recommendation, moderate certainty in the evidence of effects).

*Abbreviations: ACEi: angiotensin-converting-enzyme inhibitors; ARBs:
angiotensin receptor blockers; AVE: arteriovenous fistula; CKD: chronic
kidney disease; eGFR: estimated glomerular filtration rate; KRT: kidney re-
placement therapy; MAP: mean arterial pressure. Non-RASi: non-renin an-
giotensin system inhibition; PD: peritoneal dialysis; RASi: renin angiotensin
system inhibition; SBP: systolic blood pressure.

2. Introduction
2.1. The aim of this guideline

The aim of this CPG is to assist healthcare workers caring for adults
and children with CKD choose the best antihypertensive medication and
decide how intensively to treat high blood pressure in CKD patients with
hypertension. Implementing these recommendations is expected to slow
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CKD progression and, eventually, reduce patients' need for KRT services,
improving quality of life and lowering healthcare costs.

2.2. Description of the health problem(s)

Chronic Kidney Disease (CKD) is defined as "abnormalities of kid-
ney structure or function, present for >3 months, with implications for the
health of an individual, which can occur abruptly and either resolve or
become chronic. End-stage kidney disease (ESKD) is the most serious
complication of CKD [8].

The classification of CKD is based on the cause, the glomerular fil-
tration rate category (G1-G5), and the albuminuria category (A1-A3). The
term CKD refers to a group of diseases that affect kidney structure and/or
function. The clinical manifestation is determined by the underlying
cause, severity, and rate of progression.

Patients with early-stage kidney disease are frequently asympto-
matic, which delays diagnosis and treatment of the underlying cause. De-
spite all efforts to improve CKD management, many patients will pro-
gress to ESKD and require KRT.

Markers, rather than direct examination of kidney tissue, are used to
infer kidney damage. These markers can provide information about the
origin or location of the damage, whether it is in the parenchyma, large
blood vessels, or collecting systems. Proteinuria, the presence of in-
creased amounts of protein in the urine, and albuminuria, the abnormal
loss of albumin in the urine, are two of these markers.

The urinary loss rate is used to express the adult normative values
for albuminuria and proteinuria. Albumin excretion rate (AER) and pro-
tein excretion rate (PER) are terms used to describe the rate of albumin
and protein loss in the urine. Based on AER, CKD is identified by a
threshold of 30 mg/24 hours maintained for more than 3 months (roughly
equivalent to an albumin: creatinine ratio [ACR] of 30 mg/g or 3mg/mmol
in a random untimed urine sample) [9].

Normal protein excretion in children is defined as 4 mg/m2/hour,
abnormal proteinuria as 4-40 mg/m2/hour, and nephrotic proteinuria as
>40 mg/m2/hour, >1 gm/m2/day in a 24-hour urine collection, or a spot
urine protein:creatinine ratio of >2 mg/mg [10,11].

Because of its greater sensitivity for low levels of proteinuria, urine
ACR should be used to detect proteinuria in adults, children, and young
people rather than protein:creatinine ratio. To confirm the result, an ACR
between 3 mg/mmol and 70 mg/mmol should be measured in a subse-
quent early morning sample. If the initial ACR is 70 mg/mmol or higher,
no repeat sample is required. Proteinuria with a confirmed ACR of 3
mg/mmol is considered clinically significant [12].

The presence or absence of systemic disease, as well as the location
of pathologic-anatomic findings within the kidney, are used to classify
CKD [13]. For additional details, refer to the relevant CKD classification
table in the full CPG document (Supplementary material, Document S1).

2.3. Epidemiology

Over the last several decades, the incidence and prevalence of CKD
have reportedly increased in Saudi Arabia. This could be due to changes
in lifestyle (and thus an increase in diabetes), population growth, an in-
crease in life expectancy (due to a shift in age demographics), and urban-
ization [14]. However, there are no nationwide population-based regis-
tries that reflect the true burden of CKD and ESKD, and it is possible that
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true estimates exceed what is reflected in this current guideline. As a re-
sult, current estimates are primarily based on single-center observational
studies or studies conducted almost or more than a decade ago [15-18].

The increasing number of people requiring KRT reflects the high
burden of kidney disease. According to Saudi Center for Organ Trans-
plantation (SCOT) estimates, there were 21,496 dialysis patients in Saudi
Arabia in 2020, with 19,715 on hemodialysis (92%) and 1,781 on peritoneal
dialysis (PD) (8%). The figure below shows that the number of patients
undergoing dialysis, both modalities combined, increases by a net 5%
each year (reproduced with permission from reference [19]).

2.4. Description of the target users

This CPG is intended for primary (family medicine), secondary (gen-
eral internists and pediatricians), and tertiary (kidney specialists)
healthcare providers who care for children and adults with CKD in Saudi
Arabia, as well as their families and caregivers. It also intends to inform
the work of dialysis nurses, clinical pharmacists, KRT and conservative
management providers, as well as healthcare leaders involved in the
planning of local and regional KRT services and policymakers develop-
ing national CKD health population programs.

3. Materials and Methods
3.1. Organization, Panel Composition, Planning and Coordination

Chronic Kidney Disease (CKD) Task Force

A multidisciplinary local group of ten experts led by a Clinical Lead
developed this guideline. Adult and pediatric nephrologists, KT special-
ists, a clinical pharmacist, and a patient representative from Saudi Arabia
comprised this Task Force. Members came from a variety of Ministry of
Health, University, Military, and National Guard institutions, geograph-
ical regions, and medical societies, with several participants having re-
ceived epidemiology and guideline methodology training (KAA, SA,
YSA, MR], KIA, MA, SKA, JAK, AHM, and MA).

Guideline Methodology Support Team

An international team of 15 experts based at (or contracted by) Else-
vier assisted the CKD Task Force's work. The CKD Task Force and Guide-
line Support Team communicated primarily through WhatsApp groups
created specifically to share content and files, updates, arrange meetings,
share meeting links, and solicit feedback. Email was primarily used to
communicate meeting invitations and attachments (KB, JJYN, HG, XA,
HJ, MS, RC, JSV, KB, JG, MS, SB, SF, NG, and SPV).

The CKD Task Force and Elsevier Guideline Team held six remotely
held 2:30-3:00 hour-long working sessions to select the PICO questions to
be included (guideline scope), conduct outcomes prioritization, and for-
mulate recommendations. Prior to workshops and during the draft fina-
lization phase, pre-session surveys were used to elicit Task Force mem-
bers' opinions. Before each meeting, the agenda and relevant pre-reading
materials were shared with the CKD Task Force, and minutes were dis-
tributed after each session.

For details on the names, roles, and geographical locations of the
members of both collaborative teams refer to in the full CPG document
(Supplementary material, Document 51).
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3.2. Guideline Funding and Management of Conflicts of Interest

The members of the CKD Task Force, including the Clinical Lead
and invited external peer reviewers, did not receive financial compensa-
tion for their contributions to the development of this guideline. The
Guideline Support Team's activities were supported by a contract be-
tween the Ministry of Health's Health Holding Company and Elsevier
Ltd.

All members of the CKD Task Force, Guideline Support team, and
external peer reviewers were asked to declare any relevant Conflicts of
Interest from the previous four years using a Declaration of Interest form
customized from the World Health Organization form. They were also
asked to keep the National Guidelines Center's Program Board informed
of any changes to their conflicts of interest.

Declarations covered both direct (financial) and indirect (non-finan-
cial) conflicts relevant to the guideline topic up to agreed-upon thresh-
olds. They were managed using the GRADEpro guideline development
tool and securely stored in accordance with international best practices as
well as local data retention, confidentiality, and security guidelines. De-
clared conflicts of interest were to be assessed by a Responsible Officer
nominated by the Guidelines Center Program Board in accordance with
WHO assessment steps to ensure that only participants free of conflicts
voted on related recommendations.

Any conflicts of interest were read out at the start of each Task Force
meeting and checked for updates. In all resulting reports and work prod-
ucts, a summary of all declarations and actions taken to manage any de-
clared interests is published.

All Task Force members confirmed that they had no conflicts of in-
terest to declare. All members of the Guideline Support Team declared
that they were Elsevier salaried or freelance employees contracted to sup-
port the establishment of the National Guidelines Center and the devel-
opment of its first 12 guidelines.

3.3. Selection of questions and outcomes of interest

Identifying the source guideline(s) aligned with local needs

As a starting point for guideline adaptation, the Guideline Support
Team conducted a systematic search for high-quality local (Saudi or Gulf
region) or international guidelines. The Appraisal of Guidelines for Re-
search and Evaluation Instrument Version II (or AGREE II) was used to
evaluate the quality of the identified candidate guidelines ("AGREE II
https://www.agreetrust.org/wp-content/uploads/2017/12/AGREE-II-Us-
ers-Manual-and-23-item-Instrument-2009-Update-2017.pdf," n.d.). As a
source of clinical questions, the following two source guidelines were
chosen:

e KDIGO 2021 Clinical Practice Guideline for the Management of
Blood Pressure in Chronic Kidney Disease [8], with an overall quality rat-
ing of 6/7.

* NICE guideline for renal replacement therapy and conservative
management [20], and the overall quality was 7/7.

The CKD Task Force prioritized the 20 clinical questions addressed
by these two source guidelines for the Saudi Arabia setting. First, CKD
Task Force members rated the clinical questions on a 9-point scale via an
online survey. The clinical questions were ranked based on the CKD Task
Force members' median scores. During the scoping workshop, 11 ques-
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tions were identified as the most pertinent, with the patient representa-
tive suggesting an additional question (Question 12). The 12 prioritized
health questions were reported in the full CPG document (Supplemen-
tary material).

The voting quorum was established at 70% of all Task Force mem-
bers with voting rights attending a session or providing input via
email/survey response. The Task Force used consensus-based decision
making during scoping, recommendations, and finalization, with a 70%
consensus threshold.

The CKD Task Force predetermined the outcomes of interest for
each question by rating their importance in an online survey. Outcomes
included were those reported in the original resources as well as others
deemed critical for decision-making by the CKD Task Force. For details
on the list of prioritized outcomes per each question refer to in the full
CPG document (Supplementary material, Document S1).

3.4 Evidence Review and Development of Recommendations

For each of the questions addressed, the original guidelines included
SoF tables or evidence profiles. The electronic searches of the systematic
reviews included in the original source guidelines were updated by the
Guideline Support Team. They also conducted a thorough search of re-
gional evidence on epidemiology, patient values and preferences, re-
source utilization, accessibility, feasibility, and impact on health equity
(reported in the full CPG document, Supplementary material).

The Center of Health Technology Assessment - Ministry of Health
provided local information on required resources and cost-effectiveness.
The Guideline Support Team developed EtD frameworks that summa-
rized each of the data points used in the original guideline as well as all
relevant regional information identified using the GRADEpro guideline
development tool (McMaster University, Hamilton, ON, Canada, and Ev-
idence Prime, Inc., Krakow, Poland). The team calculated the risk differ-
ence by multiplying the pooled risk ratio by the baseline risk of each out-
come to estimate the absolute effect of the interventions. The median of
the risks observed in the included trials' control groups was used as the
baseline risk. The baseline risk observed in large observational studies
was taken into account whenever possible.

The GRADE approach was used to categorize the evidence's quality,
which was based on judgments about the risk of bias, precision, con-
sistency, directness, and likelihood of publication bias [7].

3.5. Development of recommendations

The CKD Task Force reviewed the original guideline recommenda-
tions, updated them in light of new evidence, and adapted them to local
circumstances based on literature searches conducted in October 2021
during four online meetings held between 3rd and 17th December, 2021.
Baseline risks for prioritized outcomes, patient values and preferences,
equity, acceptability, cost-effectiveness and resource impact, feasibility,
and implementation were among the local contextual factors considered.
The Saudi Health Technology Agency provided additional cost infor-
mation.

Four approaches were used to consider patient values and prefer-
ences including: (1) Obtaining relevant content from the source guide-
lines that will be adapted; (2) Systematic PubMed searches to summarize
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the best available evidence published in the last ten years; (3) Clinical ex-
perience of members of the CKD Task Force with direct patient contact;
and (4) Patient representative input.

Prior to the Recommendations Workshops, the CKD Task Force re-
ceived evidence summaries for each question as part of the EtD frame-
work.

Following the GRADE approach, the CKD Task Force agreed on the
direction and strength of recommendations through group discussion
and deliberation [21]. Each EtD criteria judgment and the final recom-
mendation were voted on, with a 70% threshold for each vote.

The recommendations’ strength is expressed as either strong (‘'guide-
line CKD Task Force recommends...") or conditional ('guideline CKD Task
Force suggests...") and has explicit implications (Table 1.1.) [21]. Under-
standing how to interpret these two grades is critical for making sound
clinical decisions.

The overall guideline development process, including funding, CKD
Task Force formation, conflict of interest management, internal and ex-
ternal review, and organizational approval, was guided by policies and
procedures derived from the Guidelines International Network (GIN)-
McMaster Guideline Development Checklist (http://cebgrade.mcmas-
ter.ca/guidecheck.html ) in order to meet Institute of Medicine and GIN
recommendations for trustworthy guidelines (For more information on
the process refer to the full CPG document in the Supplementary mate-
rial, Document S1).

3.6. Document review

The CKD Task Force and the Guideline Support Team reviewed and
adjusted the draft guideline in an iterative process until a final version
was signed off on by the Task Force during a Guideline Finalization
Workshop. The CKD Task Force Lead guided the process (For more de-
tails on the stepwise approach used by the CKD Task Force to make de-
cisions about EtD criteria and their agreement on the final recommenda-
tions refer to the full CPG document, Supplementary material, Document
S1).

3.7. Peer review and Approval

The CKD National Guideline draft was peer reviewed by 4 national
and international experts who were not directly involved in its develop-
ment (FS, RR, AA, and MS). All peer reviewers were required to complete
a Conflict of Interest form.

The peer review process included a survey with ten questions di-
vided into three sections: evidence synthesis, recommendations, and
adoption and implementation. A free-text field was provided after each
question for additional inputs.

Some peer reviewers provided additional feedback directly into the
draft manuscript in the form of tracked changes or comments. The Guide-
line Support Team reviewed all comments received and discussed the re-
sulting changes with the Clinical Lead and members of the CKD Task
Force, followed by a finalization workshop to address outstanding ques-
tions.

Following that, the guideline was submitted for review to nomi-
nated members of the Saudi Health Council's (SHC) Scientific Commit-
tee, and the draft guideline was posted on the SHC website for public
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comment. The SHC Scientific Committee officially approved the guide-
line as a national guideline after evaluating all feedback and making any
necessary changes.

3.8. How to use this guideline

This guideline is intended to aid in decision-making rather than to
establish a standard of care. As a result, the recommendations in this doc-
ument should not be interpreted as prescribing a single course of treat-
ment. Variations in practice are to be expected once the clinician consid-
ers the patient's needs and preferences, available resources, and institu-
tional or type of practice-specific limitations. Healthcare professionals
who use these recommendations should consider how they will be im-
plemented in their own clinical practice.

3.9. Guideline Registration

This guideline is registered with the Guidelines International Net-
work (GIN) Library and Registry: https://guidelines.ebmpor-
tal.com/node/70091

3.10. Guideline Reporting Checklists

This CPG has been reported in compliance with two CPG reporting
checklists: The Appraisal of Guidelines for Research and Evaluation
(AGREE) Reporting Checklist (AGREE Reporting Checklist - AGREE En-
terprise website (agreetrust.org)) (Supplementary material: Table S1) and
The Reporting Items for Practice Guidelines in Healthcare (RIGHT) ex-
tension for Adapted CPGs (RIGHT-Ad@pt Checklist) (RIGHT-Ad@pt
Checklist - Right (right-statement.org)) (Supplementary material: Table
S2) [22,23]

4. Results

Table 1.2 shows the summary of the recommendations, their
strength, and the certainty in the evidence of effects according to the
GRADE system. The following are the detailed recommendations, ra-
tionale, and related attributes:

4.1. Recommendations

4.1.1. Question 1. Antihypertensive agents in children with CKD

Should angiotensin-converting-enzyme inhibitors (ACEi) or angio-
tensin receptor blockers (ARBs) vs. other antihypertensive agents be used
for hypertension treatment in children with CKD?

Recommendation 1

In children with CKD, the CKD Task Force suggests using ACEi or
ARBs rather than other antihypertensive agents for hypertension treat-
ment (conditional recommendation, very low certainty in the evidence of
effects). This recommendation applies to all children with CKD stages 1-
3 and to those with advanced CKD (stages 4-5) who are not receiving
KRT.

Decision criteria and additional considerations

The CKD Task Force noted that hyperkalemia and progression of
CKD (decrease in GFR) were known complications of antihypertensive
medications and that the recommendation did not apply to children with
advanced CKD who are not receiving dialysis in view of the increased
risk of hyperkalemia in this population. They recommended that serum
potassium levels be monitored 7-10 days after initiation of therapy and —
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in addition to GFR and albuminuria—during annual check-ups (more
frequently in CKD stages G3b-G5).

Evidence summary

The literature search for the KDIGO 2021 Clinical Practice Guideline
for the Management of Blood Pressure (BP) in CKD [8] identified one
open-label RCT evaluating the effectiveness of enalapril compared to no
enalapril [24]. Our update search conducted in October 2021 found no
additional studies for inclusion.

Benefits and harms

The included RCT of 41 children aged 2 to 18 years, with GFR be-
tween 15-60 mL/min/1.73 m2 compared enalapril at 0.4 mg/kg /day ver-
sus no enalapril [24]. The evidence is very uncertain about the effect of
enalapril on kidney failure (relative risk [RR], 0.45; 95% confidence inter-
val [CI], 0.13-1.50; very low certainty in the evidence of effects]. At 12
months, the study found no difference in the rate and speed of GFR de-
cline (mL/min/1.73 m2) (mean difference [MD], -1.2; 95% CI, -4.05 - 1.65;
very low certainty in the evidence of effects) but a significantly greater
mean proteinuria (urine protein/creatinine [mg/mg]) reduction with en-
alapril (MD, -1.13; 95% CI -1.82 - -0.44; very low certainty in the evidence
of effects). Systolic (mmHg) (MD, -0.6; 95% CI -1.12 - 0.08; very low cer-
tainty in the evidence of effects) and diastolic blood pressure (mmHg)
(MD, -0.64; 95% CI -1.10 - 0.18; very low certainty in the evidence of ef-
fects) over the study period were significantly lower with enalapril. The
RCT did not evaluate all-cause or cardiovascular mortality, cardiovascu-
lar morbidity, doubling serum creatinine, acute kidney injury, left ven-
tricular hypertrophy, or encephalopathy. The CKD Task Force concluded
that the balance between desirable and undesirable effects probably fa-
vors the use of antihypertensive agents.

Certainty in the evidence

We rated the overall certainty in the evidence of effects as very low
based on the lowest certainty in the evidence for the critical outcomes,
owing to very serious risk of bias, and serious imprecision of the esti-
mates.

Values

A nominal group technique SONG-Kids study [25] cited in the 2021
KDIGO guideline [8] aimed to identify important outcomes for young
people with CKD and their caregivers. It reported that both children with
kidney disease and their caregivers rated kidney function as an important
outcome, and blood pressure control was also rated as an important out-
come by caregivers. The guideline’s Work Group noted that most patients
would value these clinical benefits despite the inconvenience and poten-
tial risk of side effects from blood pressure management. The CKD Task
Force concluded that due to the insufficient evidence there was possibly
important uncertainty about how much people value the main outcomes,
so input about their preferences would need to be sought from individual
patients or caregivers before initiation of therapy.

Resource use and cost-effectiveness

We did not identify direct evidence on resource requirements for
blood pressure treatment but received information from the Saudi Health
Technology Agency — Ministry of Health about cost per package of anti-
hypertensive agents (see Cost table in the Appendices of Document S1).
A microsimulation model applied to SPRINT showed that intensive
blood pressure control prevented cardiovascular disease events and pro-
longed life regardless of whether benefits were reduced after 5 years or
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persisted for the patient’s remaining lifetime, at levels below the willing-
ness-to-pay thresholds (51 to 79% below the threshold of $50000 per qual-
ity-adjusted life-years and 76 to 93% below the threshold of $100000 per
quality-adjusted life-years) [26].

The 2021 KDIGO Work Group [8] noted that in particular when
treating patients with CKD (G1-G4, A2) where the indication for antihy-
pertensive therapy was not strong, consideration should be given to the
clinical impact on the patient and the costs of starting RASi, including the
need for additional clinic visits and lab testing. The CKD Task concluded
that blood pressure treatment probably leads to moderate savings as the
costs of antihypertensive agents were low compared with those of future
complications of CKD, they might prevent such as prevention of future
KT or dialysis, as well as possible improvement in future quality of life.
They also judged that cost-effectiveness probably favored the interven-
tion given the indirect evidence from the cost-effectiveness study [26].

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question. The CKD Task Force concluded that given Saudi
Arabia’s comprehensive health coverage, there would probably
be no disadvantages associated with the use of antihypertensive
treatment in children with CKD on equity from implementing
the recommendation.

o Acceptability: We did not identify direct evidence to address
acceptability for this question. The CKD Task Force used their
collective experience with antihypertensive therapy to judge
that this pharmacological therapy was acceptable to stakehold-
ers in Saudi Arabia, such as providers and decision-makers.

e Feasibility: We did not identify direct evidence to address fea-
sibility for this question. The CKD Task Force judged that there
was no reason to suspect differences in feasibility regarding the
availability of antihypertensive treatments in Saudi Arabia.

o Implementation: The 2021 KDIGO guideline [8] reported that
implementing ABPM for monitoring the treatment of hyperten-
sion is challenging [27]. For instance, blood pressure monitors
are not always available when needed; they require time from a
parent or other adult to return the monitor to the clinic; they are
expensive; and in certain situations, there is a low probability of
finding elevated blood pressure using ABPM, such as children
with clinic blood pressure at <25th percentile.

For additional details, refer to the relevant EtD framework and SoF

table in the full CPG document (Supplementary material, Document

S1).

Research needs for recommendation 1

The 2021 KDIGO guideline listed as research recommendation to as-
certain when antihypertensive medications should be initiated, and iden-
tify the best blood pressure measurement technique and setting to define
hypertension and blood pressure targets for pediatric CKD patients [8].
The CKD Task Force did not add any further research needs and pointed
out the difficulties of performing large RCTs in the pediatric population.
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4.1.2. Question 2. Non-RASi vs RASi in adults with CKD

Should non-renin angiotensin system inhibition (RASi) vs. RASi be
used for hypertension treatment in adults with CKD?

Recommendation 2

In adults with CKD, the CKD Task Force suggests using RASi over
non-RAS;i for hypertension treatment (conditional recommendation, low
certainty in the evidence of effects). This recommendation applies to all
adults with CKD stages 1-3 and to those with advanced CKD (stages 4-5)
who are not receiving KRT.

Decision criteria and additional considerations

The RASi used commonly in Saudi Arabia include ACEi and ARBs,
whereas non-RASi drug classes include beta blockers, calcium channel
blockers (CCBs) and aldosterone antagonists.

Evidence summary

The literature search for the KDIGO 2021 Clinical Practice Guideline
for the Management of Blood Pressure (BP) in CKD [8] identified 3 RCTs
with a total of 330 participants comparing beta blockers vs RASi [28,29,30]
and 5 RCTs with a total of 2,992 participants comparing CCBs vs RASi
[31, 32, 33, 34]. Our update search conducted in October 2021 found 1 ad-
ditional RCT with 269 participants comparing non-RASi vs ramipril (35).

Benefits and harms

Betablockers compared with RASi results in no difference in cardio-
vascular mortality (RR, 0.67; 95% CI, 0.11-3.90; low certainty in the evi-
dence of effects), corresponding to 57 fewer events (102 fewer to 17 more);
cardiovascular morbidity (RR, 0.59; 95% CI, 0.28-1.22; low certainty in the
evidence of effects), corresponding to 70 fewer events (122 fewer to 37
more), kidney failure (RR, 1.84; 95% CI, 0.94-3.62; low certainty in the ev-
idence of effects), corresponding to 162 fewer events (12 fewer to 504
more), systolic blood pressure (MD, 2.12; 95% CI, -6.70 — 10.94; low cer-
tainty in the evidence of effects); and proteinuria (n/M) (RR, 1.27; 95% CI,
0.31-5.19; low certainty in the evidence of effects), corresponding to 64
more events (165 fewer to 1000 more). The evidence also suggests that
betablockers compared to RASi results in a slight increase in diastolic
blood pressure (MD, 1.93; 95% CI, 1.32 — 2.53; low certainty in the evi-
dence of effects; and may result in a reduction in hyperkalemia and hy-
perkalemia (OR, 0.26; 95% CI, 0.08-0.89.; low certainty in the evidence of
effects), corresponding to 57 fewer more events (72 fewer to 8 fewer).

Calcium Channel Blockers compared with RASi may result in no dif-
ference in cardiovascular mortality, (RR, 1.05; 95% CI, 0.81-1.38; low cer-
tainty in the evidence of effects), corresponding to 4 more events (14
fewer to 27 more); cardiovascular morbidity, (RR, 0.93; 95% CI, 0.61-1.42;
low certainty in the evidence of effects), corresponding to 2 more events
(12 fewer to 13 more); systolic blood pressure, (MD, 0.32; 95% CI, -5.34 -
5.97; low certainty in the evidence of effects); diastolic blood pressure,
(MD, -1.33; 95% CI, -4.51 - 1.85; low certainty in the evidence of effects);
eGFR change from baseline (MD, 0.02; 95% ClI, -0.33 — 0.37; low certainty
in the evidence of effects); proteinuria assessed as g/g creatinine (MD,
0.08; 95% CI, -1.42 - 1.58; low certainty in the evidence of effects); and
proteinuria assess as g/24 (OR, 4.33; 95% CI, 0.71-26.53; low certainty in
the evidence of effects), corresponding to 266 more events (35 fewer to
670 more).

Non RASi compared with RASi (ramipril) may result in no differ-
ence in cardiovascular mortality (RR, 1.97; 95% CI, 0.98-3.96; low certainty
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in the evidence of effects), corresponding to 76 more events (2 fewer to
233 more); cardiovascular morbidity, (RR, 0.54; 95% CI, 0.10-2.91; low cer-
tainty in the evidence of effects), corresponding to 13 fewer events (26
fewer to 55 more); and hyperkalemia (OR, 1.10; 95% CI, 0.54-2.2; low cer-
tainty in the evidence of effects), corresponding to 11 more events (55
fewer to 118 more) [28,29,31-35]. No other critical outcomes were re-
ported in the body of evidence [8]. The CKD Task Force concluded that
based on the available evidence, the balance between desirable and un-
desirable effects probably favors RASi.

Certainty in the evidence

We rated the overall certainty in the evidence of effects as low based

on the lowest certainty in the evidence for the critical outcomes, owing to
serious risk of bias, and very serious imprecision of the estimates.

Values

We did not identify primary studies addressing the relative im-

portance of the outcomes for this question. In the opinion of the 2021
KDIGO Work Group [8], most well-informed patients with CKD and se-
verely increased albuminuria would place emphasis on preventing car-
diovascular outcomes in addition to preventing CKD progression despite
the inconvenience and potential risk of side effects from blood pressure
management. The CKD Task Force judged that this also applied to adults
in Saudi Arabia and that there was probably no important variability in
patients’ values and preferences.

Resource use and cost-effectiveness

We did not identify direct evidence on resource requirements for

blood pressure treatment but received information from the Center of
Health Technology Assessment — Ministry of Health about cost per pack-
age of antihypertensive agents (see Cost table in Supplementary material,
Document S1). The 2021 KDIGO Work Group [8] noted that in particular
when treating patients with CKD (G1-G4, A2) where the indication for
antihypertensive therapy was not strong, consideration should be given
to the clinical impact on the patient and the costs of starting RASi, includ-
ing the need for additional clinic visits and lab testing. The CKD Task
Force discussed the issue of immediate costs (cost of antihypertensive
agents), considering possible long-term savings such as prevention of fu-
ture KT or dialysis, as well as possible improvement in future quality of
life. They noted that blood pressure treatment led to moderate savings as
the costs of antihypertensive agents were low compared with those of fu-
ture complications of CKD they might prevent and concluded that cost-
effectiveness probably favored the comparison. This, added to the fact
that average cost of RASi is lower than non-RASi, would favor the rec-
ommendation.

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question. The CKD Task Force concluded that in view of
Saudi Arabia’s comprehensive health coverage, there would
probably be no disadvantages associated with the use of antihy-
pertensive treatment in adults with CKD on equity from imple-
menting the recommendation.

o Acceptability We did not identify direct evidence to address ac-
ceptability for this question. The CKD Task Force used their col-
lective experience with antihypertensive therapy in Saudi Ara-
bia to judge that this pharmacological therapy was acceptable to
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stakeholders in Saudi Arabia, such as providers and decision-
makers.
e  Feasibility: We did not identify direct evidence to address fea-
sibility for this question.
o Implementation: We did not identify direct evidence to address
implementation for this question.
For additional details, please refer to the relevant EtD framework and
SoF table in the full CPG document (Supplementary material, Document
S1).
Research needs for recommendation 2
The 2021 KDIGO Guideline identified as research needs the under-
taking of adequately powered RCT to evaluate cardiovascular and kid-
ney effects of ARB versus dihydropyridine CCB among patients with KT
[8]. Also, since RASi in patients with CKD G3-G4, Al and A2 with or
without diabetes have not been adequately studied, future studies should
examine if RASi, in the presence or absence of other reno-protective
agents such as SGLT2 inhibitors and glucagon-like peptide-1 (GLP-1) re-
ceptor agonists, provide kidney, cardiovascular, and survival benefits to
this important subgroup [8]. Finally, there is insufficient evidence on the
role of diuretics as first line therapy for the treatment of high blood pres-
sure in patients with CKD. Therefore, it would be helpful to clarify the
role of diuretics as initial therapy in this population [8].
The NICE Guideline, identified as research need understanding the
clinical effectiveness of RASi in patients with CKD older than 75 years
[12].

4.1.3. Question 3. Intensive vs standard blood pressure targets in
children with CKD

Should intensive (targeting 24-hour mean arterial blood pressure
[MAP] <50th percentile of normal children) blood pressure targets vs.
standard (targeting 24-hour MAP 50th-99th percentile of normal chil-
dren) blood pressure targets be used for hypertension treatment in chil-
dren with CKD?

Recommendation 3

In children with CKD, the CKD Task Force suggests using intensive
(targeting 24-hour MAP <50th percentile of normal children) blood pres-
sure targets rather than standard (targeting 24-hour MAP 50th-99th per-
centile of normal children) blood pressure targets for hypertension treat-
ment (conditional recommendation, low certainty in the evidence of ef-
fects).

Decision criteria and additional considerations

Based on the available evidence and in line with the KDIGO 2021
Clinical Practice Guideline for the Management of Blood Pressure (BP) in
CKD [8], the CKD Task Force suggests targeting 24-hour MAP <50th per-
centile for intensive blood pressure control. Please see section 7.2 for ad-
ditional details on measuring blood pressure in children.

Evidence summary

The literature search for the 2021 KDIGO guideline [8] identified one
RCT compared intensive blood pressure control (targeting 24-hour MAP
<50th percentile of normal children) versus standard blood pressure con-
trol (targeting 24-hour MAP 50th-99th percentile of normal children) [36].
Our update search conducted in October 2021 found no additional stud-
ies for inclusion.
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Benefits and harms

The included RCT (the “Effect of Strict Blood Pressure Control and
ACE Inhibition on the Progression of CKD in Pediatric Patients” (ES-
CAPE) trial of 385 children aged 3 to 18 years) showed that intensive
blood pressure control significantly slowed CKD progression (time to a
decline of 59% in GFR, progression to ESKD), with no statistically signif-
icant difference in the type or incidence of adverse events or rates of with-
drawal [36]. Children with glomerular disorders, GFR <45 ml/min per
1.73 m2, and PCR >1.5 g/g (150 mg/mmol) seemed to benefit the most.

The evidence suggests that intensive blood pressure does not reduce
mortality (RR, 0.34; 95% CI, 0.01-8.39; low certainty in the evidence of ef-
fects); this corresponds to 3 fewer (5 fewer to 38 more) death per 1000
patients based on a baseline risk of 0.5%, and 220 fewer (331 fewer to 1000
more) per 1000 patients based on a baseline risk of 33.4% from observa-
tional data (ref). There is no difference in decreasing kidney failure (RR,
0.67; 95% CI, 0.41-1.10; low certainty in the evidence of effects), corre-
sponding to 57 fewer events (102 fewer to 17 more); systolic blood pres-
sure (MD, -2.00; 95% CI, -4.97- 0.97; low certainty in the evidence of ef-
fects); and diastolic blood pressure (MD, -1.0; SD, -3.7 - 1.7; low certainty
in the evidence of effects). Intensive blood pressure may reduce glomer-
ular filtration rate slightly (MD, -1.4; 95% CI, -2.79 - 0.00; low certainty in
the evidence of effects). Mean Targeting the intensified blood pressure
control required a larger number of antihypertensive agents than the con-
ventional target, and systolic blood pressure (SBP) was found to be higher
in the group of participants with higher blood pressure targets. The study
was not powered for and did not demonstrate statistically significant ef-
fects for all-cause mortality or kidney failure. Neither did it report data
on other critical outcomes such as cardiovascular mortality, cardiovascu-
lar morbidity, doubling serum creatinine, acute kidney injury, pro-
teinuria, or left ventricular hypertrophy. The CKD Task Force concluded
that the balance between desirable and undesirable effects probably fa-
vored intensive blood pressure control.

Certainty in the evidence

We rated the overall certainty in the evidence of effects as low based
on the lowest certainty in the evidence for the critical outcomes, owing to
serious risk of bias, and serious imprecision of the estimates.

Values

We did not identify primary studies evaluating the values and pref-
erences of patients (or their families / caregivers) for this question. The
SONG-Kids study cited in the 2021 KDIGO guideline [8] reported that
both children with kidney disease and their caregivers rated kidney func-
tion as an important outcome, and blood pressure control was also rated
as an important outcome by caregivers [25]. In the judgment of the Work
Group, most patients would value the clinical benefits associated with
intensive blood pressure control despite the inconvenience and potential
risk of harms associated with it (such as multiple medications, more fre-
quent dosing, possible adverse events if dehydrated, and the burden of
monitoring with 24-hour ABPM. Patients for whom medication burden
or the burden of ABPM monitoring are particularly important concerns
may be more inclined not to follow this recommendation. The CKD Task
Force concluded that in the absence of direct evidence there was possibly
important uncertainty about how much people value the main outcomes,
so input about their preferences would need to be sought from individual
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patients or caregivers before initiation of intensive blood pressure con-
trol.

Resource use and cost-effectiveness

We did not identify direct evidence on resource requirements for

blood pressure treatment but received information from the Saudi Health
Technology Agency about cost per package of antihypertensive agents
(see Cost table in Appendix 14.9). Indirect evidence from a cost-effec-
tiveness study determining the lifetime health benefits and health care
cost of intensive versus standard blood pressure management in adults
suggests that intensive blood pressure is cost-effective [26].The 2021
KDIGO Work Group [8] judged that the potential benefits associated with
ABPM outweighed the costs and inconvenience associated with its im-
plementation. Patients and families in areas where ABPM is less afforda-
ble will be less inclined to follow this recommendation and may choose
to use clinic-based auscultatory blood pressure monitoring instead.

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question. The CKD Task Force concluded that given Saudi
Arabia’s comprehensive health coverage, there would probably
be no disadvantages associated with the use of antihypertensive
treatment in children with CKD on equity from implementing
the recommendation.

o Acceptability: We did not identify direct evidence to address
acceptability for this question. The ESCAPE trial suggests that
lower blood pressure targets are usually acceptable to patients
and health care providers [36]. The CKD Task Force used their
collective experience with antihypertensive therapy in Saudi
Arabia to judge that this pharmacological therapy was accepta-
ble to stakeholders in Saudi Arabia, such as providers and deci-
sion-makers.

e Feasibility: We did not identify direct evidence to address fea-
sibility for this question.

e Implementation: The 2021 KDIGO guideline [8] reported that
implementing ABPM for monitoring the treatment of hyperten-
sion is challenging [27]. For instance, blood pressure monitors
are not always available when needed; they require time from a
parent or other adult to return the monitor to the clinic; they are
expensive; and there are certain situations where there is a low
probability of finding elevated blood pressure by ABPM such as
children with clinic blood pressure at <25th percentile.

For additional details, please see the EtD framework and SoF table

in (Supplementary material, Document S1).

Research needs for recommendation 3

The research need identified in the source guideline, and accepted

by the CKD Task Force, was the undertaking of RCTs that define targets
for treatment when ABPM cannot be obtained repeatedly, for example,
with home-based or office-based auscultatory or oscillometric blood pres-
sure, with kidney disease progression and cardiovascular disease as out-
comes [8]. The CKD Task Force also noted that there was insufficient ev-
idence about the effects of intensive lowering blood target compared to
higher blood pressure target in children with CKD.

The CKD Task Force considers there is a need for developing and

conducting new RCTs to justify blood pressure targets, and that also in-
cludes assessment of outcomes that do not yet provide evidence and to
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make the data available to other countries. They also describe the need to
set up a National Research Center that collects all the research done in
Saudi Arabia and to encourage independent research centers of each uni-
versity to exchange information and prevent wastage of research and du-
plication of efforts.

4.1.4. Question 4 — Intensive vs standard blood pressure targets in
adults with CKD

Should intensive (systolic blood pressure [SBP] <120 mm Hg) blood
pressure targets vs. standard (SBP <140mm Hg) blood pressure target be
used for hypertension treatment in adults with CKD?

Recommendation

In adults with CKD, the CKD Task Force suggests using intensive
(SBP <120 mm Hg) blood pressure targets rather than standard (SBP
<140mm Hg) blood pressure targets for hypertension treatment (condi-
tional recommendation, low certainty in the evidence of effects).

Additional considerations

Evidence summary

The 2021 KDIGO guideline [8] identified nine RCTs (37; 39; 39; Ku et
al., 2017; Pahor et al., 1998; 35; Sarnak et al., 2005) and conducted a meta-
analysis comparing the effects of introducing intensive (SBP <120 mm
Hg) versus standard (SBP <140 mm Hg) blood pressure target on blood
pressure control in adults with CKD. Our update search conducted in Oc-
tober 2021 found no additional studies for inclusion.

Benefits and harms

Intensive blood pressure targets likely reduces mortality (RR, 0.85;
95% CI, 0.76-0.96; moderate certainty in the evidence of effects), corre-
sponding to 17 fewer events per 1000 patients (27 fewer to 4 fewer), kid-
ney failure (RR, 0.90; 95% CI, 0.82-0.99; moderate certainty in the evidence
of effects), corresponding to 18 fewer events (32 fewer to 2 fewer), SBP
(MD, -8.12; SD, -13.13 - -3.1; moderate certainty in the evidence of effects),
DBP (MD, -4.30; SD, -6.46 - -2.15; moderate certainty in the evidence of
effects), and hyperkalemia (RR, 1.34; 95% CI, 1.01-1.78; low certainty in
the evidence of effects), corresponding to 20 more events (1 more to 4
more (37; 39; Ku et al., 2017; Pahor et al., 1998; 35; Sarnak et al., 2005; The
SPRINT Research Group, 2015). There is no difference between intensive
blood pressure targets compared to standard blood pressure targets on
cardiovascular mortality (RR, 0.96; 95% CI, 0.44-2.08; low certainty in the
evidence of effects), corresponding to 1 fewer event (15 fewer to 29 more)
cardiovascular morbidity (RR, 0.89; 95% CI, 0.73-1.09; low certainty in the
evidence of effects), corresponding to 26 fewer events (63 fewer to 21
more), and eGFR change from baseline (MD, 1.60; 95% CI, -0.72 - 3.92; low
certainty in the evidence of effects) [36-40]. None of the included studies
had reported information on doubling serum creatinine, acute kidney in-
jury left ventricular hypertrophy and encephalopathy.

Certainty in the evidence

We rated the overall certainty in the evidence of effects as low based
on the lowest certainty in the evidence for the critical outcomes, owing to
very serious risk of bias, and serious imprecision of the estimates.

Values

We did not find primary evidence addressing the relative im-
portance of the outcomes for this question. In the opinion of the 2021
KDIGO Work Group, most well-informed patients with CKD and se-


https://doi.org/10.20944/preprints202304.0080.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 April 2023 d0i:10.20944/preprints202304.0080.v1

verely increased albuminuria would place emphasis on preventing car-
diovascular outcomes in addition to preventing CKD progression despite
the inconvenience and potential risk of side effects from blood pressure
management. The CKD Task Force concurred that this also applied to
adults in Saudi Arabia and that there was probably no important varia-
bility in patients’ values and preferences.

Resource use and cost-effectiveness

We did not identify direct evidence on resource requirements for

blood pressure treatment but received information from the Saudi Health
Technology Agency about cost per package of antihypertensive agents
(see Cost table in Appendix 14.9). The 2021 KDIGO Work Group [8] noted
that in particular when treating patients with CKD (G1-G4, A2) where
the indication for antihypertensive therapy was not strong, consideration
should be given to the clinical impact on the patient and the costs of start-
ing RAS], including the need for additional clinic visits and lab testing.
The CKD Task Force discussed the issue of immediate costs (cost of anti-
hypertensive agents), considering possible long-term savings such as pre-
vention of future KT or dialysis, as well as possible improvement in fu-
ture quality of life. They noted that overall, blood pressure treatment led
to moderate savings as the costs of antihypertensive agents were low
compared with those of future complications of CKD they might prevent
and concluded that cost-effectiveness probably favored the intervention.

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question. The CKD Task Force concluded that given Saudi
Arabia’s comprehensive health coverage, there would probably
be no disadvantages associated with the use of antihypertensive
treatment in children with CKD on equity from implementing
the recommendation.

o Acceptability We did not identify direct evidence to address ac-
ceptability for this question. The CKD Task Force used their
collective experience with antihypertensive therapy in Saudi
Arabia to judge that this pharmacological therapy was accepta-
ble to stakeholders in Saudi Arabia, such as providers and deci-
sion-makers.

e Feasibility: We did not identify direct evidence to address fea-
sibility for this question.

e Implementation: We did not identify direct evidence to address
implementation for this question.

For additional details, please see the EtD framework and SoF table in
(Supplementary material, Document S1).
Research needs for recommendation 4
The 2021 KDIGO guideline listed as research recommendation ade-
quately powered RCTs to evaluate cardiovascular and kidney effects of
targeting SBP <120 mm Hg versus <130 mm Hg SBP among patients with
KTs [8]. Also, the undertaking of RCTs comparing treatment based on
ABPM or HBPM versus standardized office blood pressure measure-
ments. Treatment based on ABPM or HBPM includes not treating pa-
tients with “white-coat” hypertension, not intensifying treatment for the
“white-coat” effect, treatment of masked hypertension, and intensifying
treatment for masked uncontrolled hypertension.

Finally, information is needed on how patient values and prefer-

ences influence decisions related to blood pressure-lowering therapy.


https://doi.org/10.20944/preprints202304.0080.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 April 2023 d0i:10.20944/preprints202304.0080.v1

This would be an ideal topic for the Standardized Outcomes in Nephrol-
ogy (SONG) initiative [8].

4.1.5. Question 5 — Early vs late assessment for KRT in patients with
CKD

Should early assessment (i.e., eGFR 20 mL/min/1.73m2) vs. late as-
sessment (i.e., eGFR <20 mL/min/1.73m2) be used for kidney replacement
therapy in patients with CKD?

Recommendation 5

In patients with CKD, the CKD Task Force suggests using early as-
sessment (i.e., €GFR 20 mL/min/1.73m2) for KRT rather than late assess-
ment (i.e., €GFR <20 mL/min/1.73m?2) for KRT (conditional recommenda-
tion, very low certainty in the evidence of effects).

Additional considerations

The NICE guideline [20] recommended to start assessment for KRT
or conservative management at least one year before therapy was likely
to be required, including for patients with a failing KT.

Evidence summary

The NICE guideline [20] included one retrospective cohort study in-
volving 3,014 participants comparing early and late nephrologist referral
[41]. Our update search conducted in October 2021 found no additional
studies for inclusion addressing this clinical question.

Benefits and harms

Early referral compared to late referral may reduce mortality at 90
days (RR, 0.67; 95% CI, 0.60-0.76; very low certainty in the evidence of
effects], corresponding to 115 fewer events per 1000 patients (140 fewer
to 84 fewer), but there is no difference on mortality from 91 days to 1 year
(RR, 0.07; 95% CI, 0.84-1.13; very low certainty in the evidence of effects),
corresponding to 8 fewer events (45 fewer to 37 more). However, the ev-
idence is very uncertain [41]. The study did not report any other critical
outcomes such as patient/family/caregiver health related quality of life,
impact late referral rates, pre-emptive transplantation rates, proportion
of patients receiving KRT after assessment, symptom scores, cognitive
impairment, growth, malignancy, or adverse events. The NICE commit-
tee noted that when considering the timing of referral for assessment, al-
lowing sufficient time to prepare for KRT needs to be balanced with min-
imizing referral of those that will never receive it.

Certainty in the evidence

We rated the overall certainty in the evidence of effects as very low
based on the lowest certainty in the evidence for the critical outcomes,
owing to very serious risk of bias, and serious imprecision of the esti-
mates. The NICE committee [20] and CKD Task Force also noted that
referral to a nephrologist is only a proxy for the full multidisciplinary as-
sessment required. Whereas a nephrology referral may happen for a va-
riety of reasons other than assessment for KRT (such as investigating the
etiology of the condition and actions to treat and monitor the condition,
and preserve renal function), the assessment for KRT often requires trans-
fer of patient care from an individual nephrology consultant-led review
to a multidisciplinary review. This usually follows recognition that the
person with kidney disease has reached a stage that requires planning of
how to manage the progressive nature of their condition, and the multi-
disciplinary team is needed to cover all aspects of the person’s care and
future care plans.
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Values

We did not find primary evidence addressing the relative im-
portance of the outcomes for this question. Patient representatives and
advocates presenting at the KDIGO Controversies Conference on Early
Identification & Intervention in CKD in October 2019 expressed a strong
belief that patients prefer earlier CKD screening and diagnosis [42]. They
also emphasized that the decisions concerning age to initiate testing, the
frequency of repeat testing and time to forgo or end testing should be
personalized based on risk factors, preferences, and life expectancy. A
systematic review found that hemodialysis had the lowest utility value
(ranging from 0.44 to 0.72), with higher utility value for PD (ranging from
0.53 to 0.81), and the highest utility value calculated for KT (ranging from
0.57 to 0.90) [20,43].

Resource use and cost-effectiveness

We did not identify primary studies addressing the resources re-
quired to manage CKD patients with KRT.

e Cost of condition: CKD affects about 10 percent of the population
worldwide, with over 2 million people worldwide reported to
have ESKD [44]. In higher-income countries, treatment costs are
enormous: a 2010 report from the United Kingdom (UK) National
Health Service estimates its annual CKD spending at £1.45 bil-
lion, more than half of which was for KRT [45]. Australia has es-
timated it will spend over $12 billion on ESKD patients through
2020 [46]. At the same time, KRT remains entirely unaffordable
to the majority of ESKD patients in low- and middle-income
countries throughout the world, with over 1 million people dying
annually from lack of treatment [47].

e Cost of interventions: According to a report estimating unit and
annual cost for KTs in the UK, the initial assessment clinic costs
include annual cost per patient £2,537 (Saudi Riyals [SAR]
13,137), and annual expenditure of £6,421,018 (SAR 33,238,174).
A study conducted at a Saudi dialysis center assessed the health
services cost of hemodialysis based on data gathered over 3.5
years [48]. The mean total cost per hemodialysis session came to
US $297 (1,114 SAR), and the mean total cost of dialysis per pa-
tient per year was US $46,332 (173,784 SAR). Another study con-
ducted in Saudi Arabia compared medical cost of transplantation
following desensitization versus maintenance hemodialysis over
a 4-year period [49]. The average annual cost of medical care per
transplant patient was US $133,291, US $14,233, US $5,536, and
US $4,402 in the first, second, third, and fourth year respectively.
The average 4-year actual total cost per patient was significantly
lower in the KT group compared to the hemodialysis group (US
$210,779 vs US $317,186.3; p=0.017). A systematic review evalu-
ating dialysis cost in low and middle-income countries found the
annual cost per patient for hemodialysis to be lower compared to
PD (ranging from international dollars (Int$) 3,424 to Int$ 42,785
with hemodialysis vs Int$ 7,974 to Int$ 47,971 with PD) [50]. The
main cost drivers for hemodialysis were direct medical cost (es-
pecially drugs and consumables) and dialysis solutions and tub-
ing for PD. A systematic review of cost-effectiveness of KRT mo-
dalities also reported that KT was the most cost-effective KRT
modality, but that PD was more cost-effective than hemodialysis
[43]. Most studies suggested that KT held a dominant position

do0i:10.20944/preprints202304.0080.v1
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over hemodialysis and PD in terms of both lower costs and
higher effectiveness. Five studies suggested that increased up-
take of KT and PD by new ESKD patients would reduce costs and
improve health outcomes or would be more cost-effective than
current practice patterns.
Other contextual factors
e Equity: We did not identify direct evidence to address equity or
feasibility for this question.
e Acceptability: We did not identify direct evidence to address
acceptability for this question but found indirect evidence from
a study evaluating the implementation of a multidisciplinary
care (MDC) clinic for patients with advanced CKD [51]. The
study suggested possible improvement in adherence to CKD in-
tervention targets and good participants’ acceptability of the
MDC program consisting of clinical outcomes assessment, self-
care advice, and KRT options.
e  Feasibility: We did not identify direct evidence to address fea-
sibility for this question.
o Implementation: The CKD Task Force suggested using dou-
bling serum creatinine as an indicator for early assessment of
CKD, especially in the remote areas of Saudi Arabia, where hos-
pital infrastructure and proper laboratory facilities may be lim-
ited, and the use of GFR may not be possible.
For additional details, please see the EtD framework and SoF table
in (Supplementary material, Document S1).
Research needs for recommendation 5
No research recommendations were reported in the NICE guideline
[20] for this question, and the CKD Task Force did not add any research
needs.

4.1.6. Question 6 — Late vs early preparation strategy for KRT in pa-
tients with CKD

Should any late preparation strategy (based on eGFR or by antici-
pated time to start of kidney replacement therapy [KRT]) vs. any early
preparation strategy (based on eGFR or by anticipated time to start of
KRT) be used in patients with CKD stage 4 to 5 to prepare the patient for
the start of KRT?

Recommendation 6

In patients with CKD stage 4 to 5, the CKD Task Force suggests using
an early preparation strategy* (based on eGFR or by anticipated time to
start of KRT) rather than a late preparation strategy (by eGFR or by antic-
ipated time to start of KRT) to prepare the patient for the start of KRT
(conditional recommendation, very low certainty in the evidence of ef-
fects).

*eGRF: 20 mL/min/1.73m?; anticipated time for PD (2-4 weeks); hemodialy-
sis (4-8 weeks for arteriovenous fistula [AVF] to heal).

Additional considerations

The NICE guideline recommended [20] to aim to create access via a
catheter placed by an open surgical technique around two weeks prior to
anticipated start of PD. When planning hemodiafiltration or hemodialy-
sis via an AVF, it recommended to use ultrasound scanning to determine
vascular access sites for creating the AVF, and to create the arteriovenous
graft (AVG) around 6 months before the anticipated start of dialysis to
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allow for maturation and to allow for the possibility of the first fistula
failing or needed further interventions before use.

Evidence summary

The literature search conducted for the NICE guideline [20] on early
versus late preparation strategy included one RCT [52] and two non-ran-
domized studies assessing maturation requirements of AVF for hemodi-
alysis [53,54]. The RCT compared initiation of PD 1 week vs 2 weeks vs 4
weeks after PD insertion in 122 adults over 18 years of age. One of the
observational studies included 14,459 adults >70 years of age and focused
on AVF placement one or one-two months before initiation of KRT [53].
The other study evaluated the time from AVF creation to use <30 days
versus >30 days among 414 adults over the age of 18 years [54]. Our up-
date search conducted in October 2021 found no further studies for inclu-
sion addressing the clinical question.

Benefits and harms

Any late preparation strategy (based on eGFR or by anticipated time
to start of KRT) may result in a slight increase in mortality (HR, 1.26; 95%
Cl, 1.03-1.54; very low certainty in the evidence of effects); AVF failure in
hemodialysis access (HR, 1.94; 95% CI, 1.344-2.82; very low certainty in
the evidence of effects); leak in PD access between 1 to 4 weeks (RR, 11.56;
95% Cl, 1.57-85.42; low certainty in the evidence of effects), correspond-
ing to 258 more events (14 more to 1000 more); and leak in PD access be-
tween 1 to 2 weeks (RR, 2.96; 95% CI, 1.03-8.53; low certainty in the evi-
dence of effects), corresponding to 187 more events (3 more to 717 more).

The evidence suggests that any late preparation strategy (based on
eGFR or by anticipated time to start of KRT) results in no difference in
modality failure in PD access between 1 to 4 weeks (RR, 0.15; 95% CI, 0.02-
1.17; low certainty in the evidence of effects), corresponding to 145 fewer
events (167 fewer to 29 more); infections in PD access between 1 to 4
weeks (RR, 5.26; 95% CI, 0.64-43.00; low certainty in the evidence of ef-
fects), corresponding to 104 more events (9 fewer to 1000 more); modality
failure in PD access between 1 to 2 weeks (RR, 1.08; 95% CI, 0.07-16.63;
low certainty in the evidence of effects), corresponding to 2 more events
(22 fewer to 372 more); infections in PD access between 1 to 2 weeks (RR,
5.38; 95% ClI, 0.66-44.07; low certainty in the evidence of effects), corre-
sponding to 104 more events (8 fewer to 1000 more); modality failure in
PD access between 2 to 4 weeks (RR, 0.14; 95% CI, 0.02-1.08; low certainty
in the evidence of effects), corresponding to 147 fewer events (167 fewer
to 14 more); infections in PD access between 2 to 4 weeks (RR, 0.98; 95%
CL, 0.66-15.09; low certainty in the evidence of effects), corresponding to
0 fewer events (23 fewer to 344 more), and leak in PD access between 2 to
4 weeks (RR, 3.90; 95% CI, 0.46-33.48; low certainty in the evidence of ef-
fects), corresponding to 71 more events (13 fewer to 792 more).

Certainty in the evidence

We rated the overall certainty in the evidence of effects as very low
based on the lowest certainty in the evidence for the critical outcomes,
owing to very serious risk of bias, and serious imprecision of the esti-
mates.

Values

We did not identify primary studies addressing the relative im-
portance of the outcomes for this question. Indirect evidence from a sys-
tematic review found that patients highly value the benefits of hemodial-
ysis, PD, and KT [43]. Hemodialysis had the lowest utility value (ranging
from 0.44 to 0.72), with higher utility value for PD (ranging from 0.53 to
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0.81), and the highest utility value calculated for KT (ranging from 0.57 to
0.90). In seven of the nine studies included in the review, KT utility was
higher than PD utility, and PD utility was higher than hemodialysis util-
ity. In two of the nine studies, KT utility was higher than PD and hemo-
dialysis utility, with PD and hemodialysis utility being equal. One study
suggested that conflicting results of utility valuations existed among dif-
ferent valuation methods. For example, continuous ambulatory PD pa-
tients” European Quality of Life five-dimension scale (EQ-5D) scores were
higher than those of center hemodialysis patients, while continuous am-
bulatory PD patients’ Standard Gamble and Time Trade-Off scores were
lower than those of center hemodialysis patients.
Resource use and cost-effectiveness
We did not identify primary studies addressing the resources re-
quired to manage CKD patients with KRT.
. Cost of interventions: According to a report estimating unit and
annual cost for KT in the UK, the initial assessment clinic costs include
annual cost per patient £2,537 (SAR 13,137), and annual expenditure of
£6,421,018 (SAR 33,238,174). A study conducted at a Saudi dialysis center
assessed the health services cost of hemodialysis based on data gathered
over 3.5 years [48]. It found that the mean total cost per hemodialysis ses-
sion came to US $297 (1,114 SAR), and the mean total cost of dialysis per
patient per year was US $46,332 (173,784 SAR). Another study conducted
in Saudi Arabia compared medical cost of transplantation following de-
sensitization versus maintenance hemodialysis over a 4-year period [48].
The average annual cost of medical care per transplant patient was US
$133,291, US $14,233, US $5,536, and US $4,402 in the first, second, third,
and fourth year respectively. The average 4-year actual total cost per pa-
tient was significantly lower in the KT group compared to the hemodial-
ysis group (US $210,779 vs US $317,186.3; p=0.017). A systematic review
evaluating dialysis cost in low and middle-income countries found the
annual cost per patient for hemodialysis to be lower compared to PD
(ranging from international dollars (Int$) 3,424 to Int$ 42,785 with hemo-
dialysis vs Int$ 7,974 to Int$ 47,971 with PD) [50]. It reported that the main
cost drivers for hemodialysis were direct medical cost (especially drugs
and consumables) and dialysis solutions and tubing for PD. A systematic
review of cost-effectiveness of KRT modalities also reported that KT was
the most cost-effective KRT modality but that PD was more cost-effective
than hemodialysis [43]. Most studies suggested that KT held a dominant
position over hemodialysis and PD in terms of both lower costs and
higher effectiveness. Five studies suggested that increased uptake of KT
and PD by new ESKD patients would reduce costs and improve health
outcomes or would be more cost-effective than current practice patterns.
Other contextual factors
e Equity: We did not identify evidence to address equity for this
question [55,56]. Two studies suggest that there are local geo-
graphical barriers to access to hemodialysis. The reason for the
disadvantage is a distribution of resources [57].

e Acceptability: We did not identify direct evidence to address
acceptability for this question [51].

e Feasibility: We did not identify direct evidence to address fea-

sibility for this question.

o Implementation: We did not identify direct evidence to address

implementation for this question.
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For additional details, please see the EtD framework and SoF table
in (Supplementary material, Document S1).
Research needs for recommendation 6

With regard to research needs, the CKD Task Force identified:

. The timing of creating percutaneous and laparoscopic PD ac-
cess for different KRT options.

. The clinical and cost-effectiveness of initial hemodialysis ver-
sus initial peritoneal dialysis for people who start dialysis in an un-
planned approach.

o The best timing for transplant listing for those on KRT consid-
ering transplantation.

The CKD Task Force also accepted the following research needs
listed in the NICE guideline [20]: What is the most clinical and cost-effec-
tive strategy for timing of preemptive transplantation, and what is the
optimum timing of listing for transplantation?

4.1.7. Question 7 — CKD symptoms during assessment for KRT or
conservative management

Should a strategy of asking patients (and/or their families and/or
their caregivers) about the symptoms he/she is experiencing vs. not using
such strategy be used in patients who are being assessed for or are under-
going kidney replacement therapy (KRT) or conservative management of
established kidney failure?

Recommendation 7

In patients who are undergoing or being assessed for KRT or con-
servative management of established kidney failure, the CKD Task Force
suggests using a strategy of asking patients (and/or their families and/or
their caregivers) about the symptoms he/she is experiencing rather than
not using such a strategy (conditional recommendation, very low certainty in
the evidence of effects).

Additional considerations

This recommendation is in line with NICE guidance to ask patients
throughout the course of KRT and conservative management about any
symptoms they have, explore whether their symptoms are due to CKD,
their treatment or another cause, and to explain the likely cause of the
symptoms to the patient (and/or family/caregivers) including how well
treatment may be expected to control them. Patients may feel uncomfort-
able talking about some symptoms (for example sexual dysfunction) and
may not associate them with CKD or its treatment.

Evidence summary

The literature search conducted for the NICE guideline on symptom
recognition did not find any studies on the effectiveness of symptom
identification but reported thirty-four qualitative studies on symptoms
reported by patients and caregivers [20]. Twenty-eight of these explored
the views of adult patients on KRT. One study provided the views of ad-
olescent patients; four studies focused on the views of patients and care-
givers on KT, and one study dealt with views of parents whose children
were on KRT or considering KRT. Twenty-nine studies conducted in-
depth semi-structured interviews with transcripts analyzed using a phe-
nomenological reduction or thematic analysis. Four studies used focus
group sessions, while one study conducted an open-ended survey dis-
tributed online. Our update search conducted in October 2021 found two
additional observational studies using a survey and questionnaires to
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capture the views of patients undergoing hemodialysis to explore symp-
tom experiences and symptom clusters respectively [58, 59].

Benefits and harms

The qualitative review reported in the NICE guideline identified no
critical themes but symptoms or the impact of symptoms. The major
symptoms identified were fatigue, breathlessness, pain, depression, im-
mobility, itching, nausea, anxiety, cognitive fluctuations, dizziness, in-
somnia, weakness, weight gain and infection. The two studies identified
on update of evidence also delineated gastrointestinal, musculoskeletal,
neurological, irritation of skin, depression, sleep disturbances and ane-
mia as important symptoms.

Certainty in the evidence

We rated the overall certainty in the evidence of effects as very low

based on the lowest certainty in the evidence for the critical outcomes,
owing to methodological limitations and concerns regarding adequacy
for the assessment of outcomes.

Values

We did not identify direct evidence to address the relative im-

portance of the outcomes for this question.

Resource use and cost-effectiveness

We did not identify direct evidence to address resources use and

cost-effectiveness for this question.

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question.

o Acceptability: We did not identify direct evidence to address
acceptability for this question. However, we found indirect evi-
dence on acceptability from a study evaluating the implementa-
tion of a MDC clinic for patients with advanced CKD [49]. The
study suggested possible improvement in adherence to CKD in-
tervention targets and good participants’ acceptability of the
MDC program consisting of clinical outcomes assessment, self-
care advice, and KRT options.

e Feasibility: We did not identify direct evidence to address fea-
sibility for this question.

e Implementation: We did not identify direct evidence to address
implementation for this question.

For additional details, please see the EtD framework and SoF table

in (Supplementary material, Document S1).

Research needs for recommendation 7

No research recommendations were reported in the NICE guideline

[20] for this question, and the CKD Task Force did not add any research
needs.


https://doi.org/10.20944/preprints202304.0080.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 April 2023 d0i:10.20944/preprints202304.0080.v1

4.1.8. Question 8 — Initiation of KRT in patients with deteriorating
CKD

Should initiation of kidney replacement therapy (KRT) at early eGFR
(10-15 mL/min/1.73m?2) or based on moderate symptoms* vs. initiation of
KRT at late eGFR (5-7 mL/min/1.73m2) or based on severe symptoms be
used in previously KRT-naive adults requiring KRT for deteriorating
CKD?

Recommendation

In previously KRT-naive adults requiring KRT for deteriorating
CKD, the CKD Task Force suggests initiating KRT late (i.e.,, eGFR 5-7
mL/min/1.73m2) or based on severe symptoms* rather than initiating KRT
early (i.e., eGFR 10-15 mL/min/1.73m2) or based on moderate symptoms
(conditional recommendation, very low certainty in the evidence of effects).

*Severe uremic symptoms and/or uncontrollable fluid overload.

Additional considerations

The NICE guideline [20] noted that the decision when to start KRT
should consider the patient’s presence and severity of uremic symptoms
(refractory pruritus, and nausea and vomiting, in particular in the morn-
ing) and fluid overload (edema, weight gain, and breathlessness), prefer-
ence, biochemistry, and eGFR, and made on an individual basis. Some
patients may prefer an agreed starting point based on eGFR but may need
dialysis before this because symptoms are affecting normal daily activi-
ties. On the other hand, some patients with slowly progressing CKD may
not recognize and report symptoms that indicate that dialysis is needed.
It is important to establish whether more general symptoms such as fa-
tigue and depression are due to uremia or not, and to discuss their impact
on daily life.

Evidence summary

The literature search conducted for the NICE guideline [20] identi-
fied three studies—one RCT and two non-randomized study —address-
ing this question [60-62]. The RCT known as the IDEAL trial was con-
ducted across 32 centers in New Zealand and Australia among 828 adults
with CKD (including patients with a failing transplant) and compared
planned initiation of dialysis with eGFR 10-14 mL/min/1.73m? (early
start) versus with eGFR 5-7 mL/min/1.73m?2 (late start) [61]. The first non-
randomized study was a cohort study with 671 adults aged 18 and older
who had their first pre-emptive transplant between 1984 and 2006 [60].
The second study evaluated the records of 4,046 adults who had under-
gone a living donor KT as initial form of KRT [62]. Our update search
conducted in October 2021 found two additional retrospective cohort
studies among children (<18 years of age), with one study [64] including
2,963 children from 21 European countries and the other [63] evaluating
15,170 children who started KRT between 1995 and 2015.

Benefits and harms

For hemodialysis or PD, early preparation compared with late prepara-
tion may result in no difference in mortality based on eGFR (RR, 1.04; 95% Cl,
0.87-1.24; low certainty in the evidence of effects), corresponding to 15 more
events (48 fewer to 88 more); mortality in age <18 years (HR, 1.25; 95% Cl, 0.96-
1.64; very low certainty in the evidence of effects); growth <18 years (MD, -0.03;
95% Cl, -0.15 - 0.09; very low certainty in the evidence of effects); patient, fam-
ily/caregiver health related quality of life (MD, 0.00; 95% Cl, -0.03 - 0.03; very
low certainty in the evidence of effects); pre-emptive transplantation rates at
age <18 years, (HR, 0.97; 95% Cl, 0.89-1.06; very low certainty in the evidence
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of effects); and adverse events (RR, 0.89; 95% Cl, 0.75-1.06; low certainty in the
evidence of effects), corresponding to 45 more events (103 fewer to 25 more).

For patients undergoing kidney transplant with an eGFR >15ml/min
vs <10ml/min, early preparation compared with late preparation may re-
sult in no difference in mortality (HR, 1.35; 95% CI, 0.89-2.05; very low
certainty in the evidence of effects).

For transplant at eGFR 10 -14.9 ml/min vs <10ml/min, early prepara-
tion compared with late preparation may result in no difference in mor-
tality (HR, 0.99; 95% ClI, 0.69-1.42; very low certainty in the evidence of
effects) [60, 61, 63, 64]

Certainty in the evidence

We rated the overall certainty in the evidence of effects as very low
based on the lowest certainty in the evidence for the critical outcomes,
owing to very serious risk of bias, and serious imprecision of the esti-
mates.

Values

We did not identify primary studies addressing the relative im-
portance of the outcomes for this question. Indirect evidence from a sys-
tematic review found that patients highly value the benefits of hemodial-
ysis, PD, and KT [43]. Hemodialysis had the lowest utility value (ranging
from 0.44 to 0.72), with higher utility value for PD (ranging from 0.53 to
0.81), and the highest utility value calculated for KT (ranging from 0.57 to
0.90). In seven of the nine studies included in the review, KT utility was
higher than PD utility, and PD utility was higher than hemodialysis util-
ity. In two of the nine studies, KT utility was higher than PD and hemo-
dialysis utility, with PD and hemodialysis utility being equal. One study
suggested that conflicting results of utility valuations existed among dif-
ferent valuation methods. For example, continuous ambulatory PD pa-
tients” EQ-5D scores were higher than those of center hemodialysis pa-
tients, while continuous ambulatory PD patients’ standard gamble (SG)
and time tradeoff (TTO) scores were lower than those of center hemodi-
alysis patients.

Resource use and cost-effectiveness

A systematic review of cost-effectiveness of KRT modalities reported
that KT was the most cost-effective KRT modality but that PD was more
cost-effective than hemodialysis [43]. Most studies suggested that KT
held a dominant position over hemodialysis and PD in terms of both
lower costs and higher effectiveness. Five studies suggested that in-
creased uptake of KT and PD by new ESKD patients would reduce costs
and improve health outcomes or would be more cost-effective than cur-
rent practice patterns.

Other contextual factors

e Equity: We did not identify direct evidence to address equity for

this question.

o Acceptability: We did not identify direct evidence to address

acceptability for this question.

e  Feasibility: We did not identify direct evidence to address fea-

sibility for this question.

o Implementation: We did not identify direct evidence to address

implementation for this question.

For additional details, please see the EtD framework and SoF table
in (Supplementary material, Document S1).

Research needs for recommendation 8
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The NICE guideline [20] identified a research need for the following
question: What is the most clinical and cost-effective strategy for timing
of pre-emptive transplantation? A question raised by the CKD Task Force
was whether initiation of dialysis can be delayed safely with aggressive
medical management [68].

4.1.9. Question 9 — Choice of KRT modality or conservative manage-
ment in certain groups of CKD patients

Should any kidney replacement therapy (KRT) modality vs. con-
servative management be used in certain groups* of previously KRT-na-
ive patients requiring KRT for CKD?

Recommendation

In certain groups* of patients requiring KRT for CKD, the CKD Task
Force suggests using conservative management rather than any KRT mo-
dality for CKD treatment (conditional recommendation, very low cer-
tainty in the evidence of effects).

*1. those that choose not to undergo dialysis,

ii. those who choose to withdraw from dialysis after a period of treat-
ment,

iii. those who are coming to the end of their lives while already on
long-term dialysis,

iv. those who have a failing transplant and decide not to return to
dialysis.

Additional considerations

The NICE guideline [20] recommended to offer a choice of KRT or
conservative management (supportive management including symptom
and complications control, and advance care planning) to patients who
are likely to need KRT, with the decision to be based on individual factors
(such as frailty, cognitive impairment and multimorbidity) and patient
preference. Especially in the later stages of CKD, patients may decide
against KRT. Conservative management is generally (although not al-
ways) less appropriate for younger, healthier people, and rarely an option
for children.

Evidence summary

The literature search conducted for the NICE guideline [20] identi-
fied one non-randomized study addressing this question. This UK study
reviewed the records of 844 patients attending a Nephrology clinic based
on data from a hospital database from 1990 — 2008, including 106 patients
with KRT and 77 patients with conservative management [65]. Our up-
date search conducted in October 2021 found no further studies for inclu-
sion addressing the clinical question.

Benefits and harms

The evidence is very uncertain about the effect of any KRT (hemodi-
alysis and/or peritoneal dialysis and/or transplant) on mortality in over
75 years in a follow up period from 1 to 18 years (HR, 0.85; 95% CI, 0.57-
1.27; very low certainty in the evidence of effects). Dialysis may result in
a slight increase in mortality in over 75 years in a median follow up pe-
riod of 2 years (HR, 2.94; 95% CI, 1.56-5.53; very low certainty in the evi-
dence of effects) [65]. There was insufficient evidence on other outcomes
such as cognitive impairment, growth, impact late referral rates, patient
and caregiver health related quality of life, pre-emptive transplantation
rates, proportion receiving KRT after assessment, symptom scores, or ad-
verse events.
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Certainty in the evidence

We rated the overall certainty in the evidence of effects as very low
based on the lowest certainty in the evidence for the critical outcomes,
owing to very serious risk of bias, and serious imprecision of the esti-
mates.

Values

We did not identify primary studies addressing the relative im-
portance of the outcomes for this question.

Indirect evidence suggests patient representatives and advocates de-
scribed that there is a strong belief that patients overwhelmingly prefer
earlier CKD screening and diagnosis and that patient education has the
potential to improve self-management and disease prognosis 70 [8].

One systematic review described the following regarding the rela-
tive importance of outcomes and patients’ preferences for hemodialysis,
PD, and KT. Patients highly value the benefits of hemodialysis, PD, and
KT [43]. The utility values for hemodialysis ranged from 0.44 to 0.72; for
PD from 0.53 to 0.81; for KT from 0.57 to 0.90. In seven of the nine studies,
KT utility was higher than PD utility, and PD utility was higher than he-
modialysis utility. In two of the nine studies, KT utility was higher than
PD and hemodialysis utility, with PD and hemodialysis utility being
equal. One study suggests that conflicting results of utility valuations ex-
isted among different valuation methods. For example, continuous am-
bulatory PD patients” EQ-5D scores were higher than those of center he-
modialysis patients, while continuous ambulatory PD patients” SG and
TTO scores were lower than those of center hemodialysis patients [43].

Resource use and cost-effectiveness

We did not identify primary studies addressing the resources re-
quired to manage CKD patients with conservative management or renal
replacement therapy.

e Cost of interventions: initial assessment clinic has an annual cost
per patient of £2,537 (SAR 13,137), and an annual expenditure of
£6,421,018 (SAR 33,238,174). The mean total cost per hemodial-
ysis session was calculated as 297 US dollars (USD) (1,114 SAR),
and the mean total cost of dialysis per patient per year was
46,332 USD (173,784 SAR) [48]. One study conducted in Saudi
Arabia described that an average annual cost of medical care per
patient after transplantation in the first, second, third, and
fourth year was USD $133,291, USD $14,233, USD $5,536, and
USD $4,402, respectively. The average 4-year actual total cost
per patient was USD $210,779 and USD $317,186.3 in the kidney
transplant group and the hemodialysis group; respectively
(p=0.017) [49].

e In terms of cost-effectiveness, one study assessed the value for
money and budget impact of offering hemodialysis as a first-
line treatment, or the hemodialysis-first policy, and the PD first
policy compared to a supportive care option in patients with
ESKD in Indonesia [66]. The PD-first policy was found to be
more cost-effective compared to the hemodialysis-first policy.
Budget impact analysis provided evidence on the enormous fi-
nancial burden for the country if the current practice, where he-
modialysis dominates PD, continues for the next five years.

e Costs:

o Life years saved
* Supportive care option: 0.21
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= PD first option: 5.93
* Hemodialysis first option: 5.93
o Quality-adjusted life years (QALY)
=  Supportive care option: 0.076
= PD first option: 4.40
* Hemodialysis first option: 4.34
o Incremental cost-effectiveness ratio
=  Supportive care: Not reported
= PD first option: 193.2 million IDR
* Hemodialysis first option: 2017.4 million IDR
o Cost-effectiveness acceptability
= At the threshold of willingness to pay 43 mil-
lion IDR (1 GDP), supportive care was the best
option. (probability = 1.00)
= At willingness to pay >190million IDR, PD first
was the most cost-effective option (probability
>0.5)
* Hemodialysis first was not the best cost-effec-
tive option at any level of willingness to pay.

A CADTH Review [67] demonstrated the results from the cost-effec-
tiveness acceptability curve. Supportive care remained the most cost-ef-
fective option up to a threshold of <200 million IDR, after which PD first
option was the most cost effective. Hemodialysis first option was not the
best cost-effective option at any level of willingness to pay (43 million IDR
equates roughly to $4,000 CAD).

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question.

o Acceptability: We did not identify direct evidence to address
acceptability for this question. However, the included study
provided information on the survival of patients who have cho-
sen to forego dialysis and demonstrated that in patients aged
>75 years with high extra-renal comorbidity, the survival ad-
vantage conferred by KRT over conservative management is
likely to be small [65]. Our update search conducted in October
2021 identified a protocol for a pilot RCT aiming to explore the
feasibility and acceptability of Conservative Kidney Manage-
ment Options and Advance Care Planning Education —COPE,
change in communication of preferences and differences in the
intervention’s effects on knowledge and communication of pref-
erences by race (Stallings et al., 2021).

e  Feasibility: We did not identify direct evidence to address fea-
sibility for this question.

e Implementation: We did not identify direct evidence to address
implementation for this question.

For additional details, please see the EtD framework and SoF table

in (Supplementary material, Document S1).

Research needs for recommendation 9

The research needs identified by the NICE guideline [20], and con-
firmed by the CKD Task Force, were as follows:

e What is the clinical and cost-effectiveness of conservative man-

agement versus dialysis in frail, older people? [20].

e Can a CKD Frailty Index be used to inform patient decision-

making? [68].
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¢  What would constitute the index —could it be based on the Inte-
grated Palliative Care Outcome Scale (IPOS)-Renal index? [68]
And finally,

e Could a CKD Frailty Index be combined with traditional and
novel biomarkers and clinical scoring systems (serial assess-
ments of fluid status, nutritional status and/or body composi-
tion) to guide initiation of dialysis? [68]

4.1.10. Question 10 — Transferring between KRT modalities or dis-
continuing KRT

Should transferring between kidney replacement therapy (KRT) mo-
dalities or discontinuing KRT based on suitable clinical indicators* vs. not
transferring between modalities of KRT or discontinuing KRT based on
suitable clinical indicators or doing either at a later stage be used in pa-
tients with CKD currently receiving KRT?

Recommendation

In patients with CKD currently receiving KRT, the CKD Task Force
suggests transferring between KRT modalities or discontinuing KRT
based on suitable clinical indicators* rather than not transferring between
modalities of KRT or discontinuing KRT based on suitable clinical indi-
cators* or doing either at a later stage (conditional recommendation).

*Vascular access failures, peritoneal membrane failure or failure of kidney
graft.

Additional considerations

The NICE guideline [20] recommended to offer information on all
medically appropriate treatment options when discussing switching KRT
modality. Switching treatment modality or stopping KRT should be con-
sidered if medically indicated or if the patient (or, where appropriate, the
family/caregiver) asks for this, and planned wherever possible. The
guideline advised against routinely switching patients on PD to a differ-
ent modality in anticipation of potential future complications (e.g., encap-
sulating peritoneal sclerosis) but rather to monitor risk factors (such as
loss of ultrafiltration). It recommended to seek specialist advice on the
need for switching modality when women become pregnant or wish to
become pregnant. The need for a switch in these situations would depend
on the adequacy of dialysis, the health of the fetus and the control of urea.

Evidence summary

Neither the literature search conducted for the NICE guideline [20]
nor our update search identified any evidence addressing this question.

Benefits and harms

Insufficient evidence to inform what are the benefits and harms of
any particular strategy for transferring between KRT modalities or for
discontinuing KRT.

Certainty in the evidence

We did not rate the overall certainty in the evidence of effects for all
reported outcomes due to insufficient evidence.

Values

We did not identify primary studies addressing the relative im-
portance of the outcomes for this question. A review summarizing the
literature on the transition between different KRT modalities noted that
transitioning from one KRT modality to another can have a huge impact
on the well-being and lifestyle of patients and their caregivers (INTE-
GRATED group consists of (in alphabetical order) et al., 2019). One study
defined six categories of transitions of care during advanced CKD: (1)
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transition from non-dialysis-dependent CKD to de novo dialysis therapy;
(2) transition from non-dialysis dependent CKD to pre-emptive trans-
plantation; (3) transition among or across dialysis modalities, formats and
frequency (hemodialysis to PD or vice versa, in-center to home; (4) tran-
sition from dialysis therapy to KT; (5) transition from a gradually failing
KT back to dialysis therapy; and (6) transition from any of the above
stages to partial or full transitions can be present in patients with CKD
(Kalantar-Zadeh et al., 2017). There is uncertainty regarding what factors
make patients’ transition and their caregivers’ experiences successful,
stressful, or even unsuccessful. Moreover, data are lacking on how pa-
tients and their caregivers perceive such a transition, what their ideas and
emotions are, and how they cope with them [68].

Resource use and cost-effectiveness

We did not identify primary studies addressing the resources re-
quired and cost-effectiveness to manage CKD patients with KRT. We re-
port indirect evidence regarding the cost of the disease and different CKD
interventions.

o Cost of disease

CKD affects about 10 percent of the population worldwide, includ-
ing an estimated 1 in 7 adult Americans. In the US, Medicare spending
totals more than $64 billion each year to care for Americans with CKD
and an additional $34 billion to care for patients with ESKD (Initiative,
2018).

The impact of kidney disease extends well beyond the United States;
over 2 million people worldwide have ESKD. In higher-income countries,
treatment costs are enormous: a 2010 report from the UK National Health
Service estimates its annual CKD spending at £1.45 billion —more than
half of which was for KRT [45]—while Australia has estimated it will
spend over $12 billion on ESKD patients through 2020 [46]. At the same
time, KRT remains entirely unaffordable to the majority of ESKD patients
in low- and middle-income countries throughout the world, with over 1
million people dying annually from lack of treatment [47].

e Cost of interventions

Initial assessment clinic: annual cost per patient £2,537 (SAR 13,137),
annual expenditure £6,421,018 (SAR 33,238,174). The mean total cost per
hemodialysis session was calculated as 297 US USD (1,114 SAR), and the
mean total cost of dialysis per patient per year was 46,332 USD (173,784
SAR) [48]. One study conducted in Saudi Arabia described that an aver-
age annual cost of medical care per patient after transplantation in the
first, second, third, and fourth year was US $133,291, US $14,233, US
$5,536, and US $4,402; respectively. The average 4-year actual total cost
per patient was US $210,779 and US $317,186.3 in the kidney transplant
group and the hemodialysis group; respectively (p=0.017) [49]. One sys-
tematic review reported annual costs of hemodialysis and PD in low and
middle-income countries. The annual cost per patient for hemodialysis
ranged from Int$ 3,424 to Int$ 42,785, and PD ranged from Int$ 7,974 to
Int$ 47,971. Direct medical cost especially drugs and consumables for he-
modialysis and dialysis solutions and tubing for PD were the main cost
drivers [50].

In terms of cost-effectiveness, one systematic review directly ad-
dresses the cost-effectiveness of different KRT. KT was the most cost-ef-
fective KRT modality and PD was more cost-effective than hemodialysis.
Most studies suggested that KT held a dominant position over hemodial-
ysis and PD with both lower costs and higher effectiveness. Five studies
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suggested that increased uptake of KT and PD by new ESKD patients
would reduce costs and improve health outcomes or would be more cost-
effective than current practice patterns [43].

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question.

e Acceptability: We did not identify direct evidence to address
acceptability for this question. Indirect evidence from one study
provided information on the survival of patients who have cho-
sen to forego dialysis. The study demonstrated that in patients
aged >75 years with high extra-renal comorbidity, the survival
advantage conferred by KRT over conservative management is
likely to be small [65].

e  Feasibility: We did not identify direct evidence to address fea-
sibility for this question.

o Implementation: We did not identify direct evidence to address
implementation for this question.

Our update search conducted in October 2021 identified a protocol
for a pilot RCT aiming to explore the feasibility and acceptability of Con-
servative Kidney Management Options and Advance Care Planning Ed-
ucation—COPE, change in communication of preferences and differences
in the intervention’s effects on knowledge and communication of prefer-
ences by race (Stallings et al., 2021).

For additional details, please see the EtD framework and SoF table
in (Supplementary material, Document S1).

Research needs for recommendation 10

The NICE guideline [20] identified the following research need, con-
firmed by the CKD Task Force: What is the clinical and cost-effectiveness
of strategies for switching KRT modality?

The review summarizing the literature on the transition between dif-
ferent KRT modalities INTEGRATED group consists of (in alphabetical
order) et al., 2019) reported a number of unanswered questions related to
transition of care in CKD, including whether the transition to KRT and
the type and modality of the transition should be selected based on pre-
dialysis patient data; regarding the outcome predictability of pre-ESKD
conditions with selection of dialysis modality (hemodialysis versus PD),
format (in-center versus home), frequency (daily versus infrequent) and
vascular access (pre-emptive AVF or PD catheter placement versus no ac-
cess placement until dialysis starts); regarding what factors make pa-
tients’” transition and their caregivers’ experiences successful, stressful, or
even unsuccessful; and how patients and their caregivers perceive such a
transition, what their ideas and emotions are, and how they cope with
them.
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4.1.11. Question 11 — Review frequency for KRT or conservative
management

Should any frequency of regular review for any kidney replacement
therapy (KRT) modality or conservative management vs. any other fre-
quency of regular review be used in patients requiring KRT for CKD or
opting for conservative management once they are established on their
option of choice?

Recommendation

In patients requiring KRT for CKD or opting for conservative man-
agement once they are established on their option of choice, the CKD Task
Force suggests regular review at a frequency tailored to the KRT modality
or conservative management (conditional recommendation).

Additional considerations

The NICE guideline committee [20] noted that what is reviewed will
vary according to clinical circumstances but may include serum biochem-
istry, blood pressure and weight. Some reviews will need to be carried
out face to face, whereas others can be done remotely. Increasing the fre-
quency of review may allow for faster recognition of deterioration in the
health state of patients on KRT and conservative management, and may
improve communication, adherence with treatment and the prevention
of complications. These benefits must be weighed against the potential
harms of treatment burden for the patient and healthcare services, in par-
ticular those related to KRT where patients may have many different
healthcare contacts and multiple weekly hospital visits due to the severity
of their condition and comorbidities.

o  Transplant: Practice for assessing transplant function can vary
between centers but commonly involves eGFR measurement
every 3 months and eGFRs being reviewed by the renal team on
a 3-6 monthly basis. Children are usually assessed at least every
3 months. The general health of people with a stable KT is typi-
cally assessed at least once a year and includes the assessment of
cardiovascular risk factors.

e Dialysis: In the absence of any evidence, it is difficult to make
any specific recommendations about the ideal frequency of re-
view in people on dialysis. Patients receiving in-center dialysis
may be reviewed too frequently as it is logistically easy to do.

o Conservative management: Frequency of review in this patient
group is highly dependent on the prognosis of the patient and
stage of treatment. The frequency of review will increase as the
person’s condition deteriorates, based on individual circum-
stances and preferences. Face-to-face review is likely to be par-
ticularly important for patients receiving conservative manage-
ment to assess current functional status.

Evidence summary

Neither the literature search conducted for the NICE guideline [20]

nor our update search identified any evidence addressing this question.

Benefits and harms

Insufficient evidence to inform what are the benefits and harms on

how frequently patients on different forms of KRT should be reviewed.

Certainty in the evidence

We did not rate the overall certainty in the evidence of effects for all

reported outcomes due to insufficient evidence.
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Values

We did not find primary studies addressing the relative importance
of the outcomes for this question. Patient representatives and advocates
presenting at the KDIGO Controversies Conference on Early Identifica-
tion & Intervention in CKD in October 2019 expressed a strong belief that
patients prefer earlier CKD screening and diagnosis [42]. They also em-
phasized that the decisions concerning age to initiate testing, the fre-
quency of repeat testing and time to forgo or end testing should be per-
sonalized based on risk factors, preferences, and life expectancy.

One systematic review described the following regarding the rela-
tive importance of outcomes and patients’ preferences for hemodialysis,
PD, and KT. Patients highly value the benefits of hemodialysis, PD, and
KT [43]. The utility values for hemodialysis ranged from 0.44 to 0.72; for
PD from 0.53 to 0.81; for KT from 0.57 to 0.90. In seven of the nine studies,
KT utility was higher than PD utility, and PD utility was higher than he-
modialysis utility. In two of the nine studies, KT utility was higher than
PD and hemodialysis utility, with PD and hemodialysis utility being
equal. One study suggests that conflicting results of utility valuations ex-
isted among different valuation methods. For example, continuous am-
bulatory PD patients” EQ-5D scores were higher than those of center he-
modialysis patients, while continuous ambulatory PD patients” SG and
TTO scores were lower than those of center hemodialysis patients [43].

Resource use and cost-effectiveness

We did not identify primary studies addressing the resources re-
quired and cost-effectiveness to address this specific question. We report
indirect evidence regarding the cost of different CKD interventions. The
NICE guideline pointed out that more frequent review will be associated
with more healthcare appointments leading to higher costs.

e Cost of interventions

Initial assessment clinic: annual cost per patient £2,537 (SAR 13,137),
annual expenditure £6,421,018 (SAR 33,238,174). The mean total cost per
hemodialysis session was calculated as 297 USD (1,114 SAR), and the
mean total cost of dialysis per patient per year was 46,332 USD (173,784
SAR) [48]. One study conducted in Saudi Arabia described that an aver-
age annual cost of medical care per patient after transplantation in the
first, second, third, and fourth year was US $133,291, US $14,233, US
$5,536, and US $4,402; respectively. The average 4-year actual total cost
per patient was US $210,779 and US $317,186.3 in the kidney transplant
group and the hemodialysis group; respectively (p=0.017) [49].

In terms of cost-effectiveness, one study assessed the value for
money and budget impact of offering hemodialysis as a first-line treat-
ment, or the hemodialysis-first policy, and the PD first policy compared
to a supportive care option in patients with ESKD in Indonesia [66]. The
PD-first policy was found to be more cost-effective compared to the he-
modialysis-first policy. Budget impact analysis provided evidence on the
enormous financial burden for the country if the current practice, where
hemodialysis dominates PD, continues for the next five years.

e Costs:

o Life years saved

= Supportive care option: 0.21

= PD first option: 5.93

* Hemodialysis first option: 5.93
o Quality-adjusted life years

=  Supportive care option: 0.076
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= PD first option: 4.40
* Hemodialysis first option: 4.34
o Incremental cost-effectiveness ratio
= Supportive care: Not reported
= PD first option: 193.2 million IDR
* Hemodialysis first option: 2017.4 million IDR
o Cost-effectiveness acceptability
= At the threshold of willingness to pay 43 mil-
lion IDR (1 GDP), supportive care was the best
option (probability = 1.00)
= At willingness to pay >190million IDR, PD first
was the most cost-effective option (probability
>0.5)
* Hemodialysis first was not the best cost-effec-
tive option at any level of willingness to pay.

A CADTH Review [67] demonstrated the results from the cost-effec-
tiveness acceptability curve. Supportive care remained the most cost-ef-
fective option up to a threshold of <200 million IDR, after which PD first
option was the most cost effective. Hemodialysis first option was not the
best cost-effective option at any level of willingness to pay (43 million IDR
equates roughly to $4,000 CAD).

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question.

e Acceptability: We did not identify direct evidence to address
acceptability for this question. Indirect evidence from one study
provided information on the survival of patients who have cho-
sen to forego dialysis. The study demonstrated that in patients
aged >75 years with high extra-renal comorbidity, the survival
advantage conferred by KRT over conservative management is
likely to be small [65].

o  Feasibility: We did not identify direct evidence to address fea-
sibility for this question.

e Implementation: We did not identify direct evidence to address
implementation for this question.

Our update search conducted in October 2021 identified a protocol
for a pilot RCT aiming to explore the feasibility and acceptability of Con-
servative Kidney Management Options and Advance Care Planning Ed-
ucation—COPE, change in communication of preferences and differences
in the intervention’s effects on knowledge and communication of prefer-
ences by race (Stallings et al., 2021).

For additional details, please see the EtD framework and SoF table
in (Supplementary material, Document S1).

Research needs for recommendation 11

The NICE guideline [20] identified the following research needs,
confirmed by the CKD Task Force:

e  What is the most clinical and cost-effective frequency of re-
view for people on PD, hemodiafiltration, hemodialysis or
conservative management? [20]

e Could a CKD Frailty Index be used to identify clinically im-
portant changes over time in individuals before dialysis and
after initiation of dialysis? [68]

e Are the changes different with hemodialysis versus PD? [68]


https://doi.org/10.20944/preprints202304.0080.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 6 April 2023 d0i:10.20944/preprints202304.0080.v1

e Is it possible to predict which patients improve and which
get worse? [68]

e To what extent do uremic symptoms change after initiation
of dialysis? [68]

4.1.12. Question 12 — Information, education and support

Should any type of information, education, or support vs. any other
type of information, education, or support be used in patients requiring
kidney replacement therapy (KRT) or conservative management (and
their families or caregivers as appropriate)?

Recommendation

In patients requiring KRT or conservative management (and their
families or caregivers as appropriate), the CKD Task Force suggests using
individualized information, education, or support rather than other types
of information, education, or support) (conditional recommendation,
moderate certainty in the evidence of effects).

Additional considerations
In order to enable patients, their families and caregivers to make in-
formed decisions, the NICE guideline recommended to offer balanced
and accurate information about
1. Treatments including KRT, conservative management and dietary
intervention:

e What they involve, for example, availability of assistance,
time that treatment takes place, and number of sessions per
day/week

e Potential benefits

e The benefits of adherence to treatment regimens and the po-
tential consequences of non-adherence

o Potential adverse effects, their severity and how they may be
managed

o The likely prognosis on dialysis, after transplant or with con-
servative management

e The transplant listing process (when appropriate)

¢ Switching the modality of KRT and the possible consequences
(that is, the impact on the person's life or how this may affect
future treatment or outcomes)

¢ Reviewing treatment decisions

e Stopping treatment and planning end of life care.

2. Information about how treatments may affect lifestyle:

e The person or caregiver's ability to carry out and adjust the
treatment themselves

e The possible impact of dietary management and management
of fluid allowance

e How treatment may fit in with daily activities such as work,
school, hobbies, family commitments and travel for work or
leisure

e How treatment may affect sexual function, fertility, and fam-
ily planning

e Opportunities to maintain social interaction

e How treatment may affect body image

e How treatment may affect physical activity (for example,
whether contact sports should be avoided after transplanta-
tion, whether swimming should be avoided with PD)
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e  Whether a person's home will need to be modified to accom-
modate treatment

¢ How much time and travel treatment or training will involve

¢ The availability of transport

o The flexibility of the treatment regimen

¢  Whether any additional support or services might be needed.

The guideline also advised to offer oral and written information in

an accessible format early enough to allow time for patients to fully un-
derstand their treatment options and make informed decisions; to direct
patients to other sources of information and support such as online re-
sources, pre-dialysis classes and peer support; to remember that some de-
cisions must be made months before KRT is needed (e.g. fistula creation);
to take into account information the patient has obtained from other
sources such as family members and caregivers, and how this has influ-
enced their decision; to ensure that healthcare professionals offering in-
formation have specialist knowledge about late-stage CKD and the skills
to support shared decision making; and to offer patients who have pre-
sented late, or who started dialysis in an unplanned way, the same infor-
mation as to those presenting at an earlier stage.

Evidence summary

The literature search conducted for the NICE guideline [20] identi-

fied thirty-nine qualitative studies (2018). Four of these studies were in
children between the ages of 2 and 16 (and their parents), thirty-three
studies included people aged 25 to 70 and two studies evaluated people
aged 70 and over. Two studies focused on the pre-KRT population, two
studies involved a mix of people before and during KRT. Five studies in-
volved patients with any form of KRT, eight studies those undergoing
either hemodialysis or PD (two with the input of caregivers) and eight
studies patients who had received a transplant. Twelve studies involved
patients undergoing hemodialysis only (two with the input of caregiv-
ers). One study involved those who had opted for conservative manage-
ment. In our update search conducted in October 2021, we found an ad-
ditional nineteen studies relevant to this question that dealt with the con-
tent of information, preferred format of information, decision making,
psychological support, barriers and facilitators to good care, and modal-
ity of KRT.

Benefits and harms

Themes identified from the qualitative studies:

e Content of Information: Content of information should cover
symptoms, prognosis, mode of access, benefits, and harms of
different modalities of KRT and conservative management, ser-
vices, adherence, how to approach living donors, acute situa-
tions, kidney function and CKD, Information around transitions
between forms of KRT, and end-of-life care.

e Format of information provision: Patients reported the depth
and timing of information, personalized information, delivery
via classes and tours, and in multiple formats, and the target of
education/information as important themes to be addressed.
Decision making was also identified as an important topic for
education.

e Stress/support: People noted that the availability of transport af-
fected their ability to engage with KRT and was a significant
psychological stressor during KRT. Psychological support was
identified as one of the support systems.
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e Barriers/problems: Barriers to home dialysis were lack of a care
partner, lack of home space, and patient preference (El Shamy
et al., 2021). Some of the participants encountered periods of
limited funds. Some of the participants experienced the effects
of the hidden costs of dialysis, such as specific dietary require-
ments including specific, more costly food groups (Small, 2010).
Further problems described by patients included lack of infor-
mation and dissatisfaction with their healthcare providers re-
garding perceptions of their care, lack of explanation of results,
not being completely honest, kept in the dark about the serious-
ness of the problem, and not being clear about when dialysis
would occur (Harwood et al., 2005).

e Facilitators of good care: Patients thought 1:1 time with trans-
plant team members was helpful, and they wanted additional
information sources as well, without losing 1:1 time (Korus et
al., 2011).

e Impact of treatment on lifestyle: Patients mentioned that infor-
mation on any modality choice, including limitations on travel,
and sexual activity as areas they appreciated or would have ap-
preciated.

e Information sources: These include sources other than
healthcare professionals such as support groups and online re-
sources.

Certainty in the evidence

We rated the overall certainty in the evidence of effects as moderate

based on the lowest certainty in the evidence for the critical outcomes,
owing to methodological limitations and concerns regarding adequacy
for the assessment of outcomes.

Values

A retrospective cohort study evaluated whether a pre-dialysis edu-

cation program (PDEP) was an acceptable tool for increasing the rates of
PD in ESKD patients (Alghamdi et al., 2020). It showed that PDEP signif-
icantly reduced hemodialysis rates [OR (95% CI) = 0.11 (0.05-0.24); P-
value < 0.001]. The PDEP positively impacted the rate of PD, while PD
was associated with favorable outcomes and lower infection rates, em-
phasizing the importance of the educational program. Another study
found that a series of structured PDEP sessions for the patients progress-
ing to ESKD facilitated their selection of KRT (Mirza et al., 2020). Two
studies showed that educating health promotion strategies were effective
in improving self-esteem and quality of life in patients undergoing hemo-
dialysis (Ghadam et al., 2015; Poorgholami et al., 2015).

Resource use and cost-effectiveness

We did not identify primary studies addressing the resources re-

quired to provide information, education and support to CKD patients.

Other contextual factors

e Equity: We did not identify direct evidence to address equity for
this question.

e Acceptability: One study reported that quality-of-life issues for
people with CKD include depression and anxiety, which are
prevalent among people undergoing hemodialysis (Musa et al.,
2018). Several small studies addressed whether screening, coun-
seling or education might support social interactions (Kazemi et
al,, 2011), self-esteem (Poorgholami et al., 2015), or the families
of children undergoing PD (Alhameedi and Collier, 2016).
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o  Feasibility: We did not identify direct evidence to address fea-
sibility for this question. Studies that examined areas for im-
provement in the delivery of care included a cross-sectional
study in Palestine that found self-reported adherence to diet,
fluid restriction, medications, and hemodialysis sessions to be
optimal in about 56% of 220 people with end-stage renal disease
(Naalweh et al., 2017). A record review in New York found that
lack of motivation, dialysis dependence, and comorbidities pre-
dicted failure to complete pre-transplantation preparation (Sis-
kind et al., 2014). The authors suggested that interventions such
as timely referral, educational resources, counseling, and sup-
port might increase workup completion rates or improve thera-
peutic outcomes.

o Implementation: We did not identify direct evidence to address
implementation for this question.

For additional details, please see the EtD framework and SoF table

in (Supplementary material, Document S1).

Research needs for recommendation 12

The NICE guideline [20] identified the following research needs,
which were confirmed by the CKD Task Force:

e What is the clinical and cost-effectiveness of having key-
workers present in the context of KRT? [20]

e  What is the clinical and cost-effectiveness of using decision
aids in the context of KRT? [20].

e Can an integrated care model improve quality and decrease
costs for patients with kidney disease as they transition from
CKD G5 to G5D? [68].

e  What is the preferred timing for educating patients regard-
ing dialysis modalities? Does the optimal time vary based
on patient characteristics? [68].

e What is the optimal content and format for educating pa-
tients regarding the advantages and disadvantages of each
modality? How do we check their understanding? [68]

The CKD Task Force proposes that researchers develop studies
(RCTs) to assess the impact of interventions, namely education and sup-
port to patients, families, and caregivers to evaluate the effectiveness and
impact on outcomes like morbidity and mortality.

4.2. Performance measures

Performance measures (also known as key performance in-
dicators, or KPIs) are quantifiable objectives that assess struc-
tures, processes, and outcomes. They define numerator and de-
nominator definitions in order to assess how well a population of
patients adheres to a specific clinical practice guideline [69].

A goal of guideline development is to create KPIs that work
in tandem with evidence-based recommendations. Methodolog-
ical rigor and relevance to guideline development have fre-
quently been limited [70].

Searches were conducted to identify literature that might
provide KPIs relevant to the questions and recommendations in
this CKD guideline (for details on the search strategies see (Sup-
plementary material, Document S1)). The resulting literature was
shared with the team at King Saud University Medical City's Cor-
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porate Quality Management Department in Riyadh, who devel-
oped a long list of KPI candidates. The CKD Task Force submit-
ted these for voting via a survey and a 1-to-9-point rating scale.
In total, the CKD Task Force rated 14 KP1Is, six of which were cho-
sen for inclusion in the CKD guideline (for details on the KPIs
please refer to the KPI sheets in the full CPG document (Supple-
mentary material, Document S1).

4.3. Limitations of these guidelines

In comparison to previous efforts, this guideline adheres to
the rigorous GRADE-ADOLOPMENT methodology, which is
aimed at evaluating not only the quality of the evidence, but also
the numerous factors that influence healthcare decisions, such as
locally available intervention options, the balance of benefits and
harms, the certainty of the evidence, the impact of patient char-
acteristics, circumstances, values, and preferences on clinical de-
cisions, and the impact of social, economic, or other practical
cons.

4.4. Guideline dissemination and implementation

This guideline's multifaceted interventions to increase clini-
cal adoption will include: Dissemination by website and app
with content feeds from the associated GRADEpro account via
APIL. Moreover, Implementation tools will include customized
computerized provider order entry (CPOE) with order sets inte-
grated into electronic health record systems at selected pilot sites
throughout Saudi Arabia. Local guideline implementation strat-
egies/interventions may also include: leadership commitment
and engagement, dissemination and communication, regular
training and education, regular audit and feedback to identify fa-
cilitators and barriers, and patients as change champions [71-74].

4.5. Updating or adapting of the guideline recommendations

The National Guidelines Center will review the guideline no
later than 5 years after its publication, with an earlier review
prompted by new substantial evidence and results of audit and
feedback after implementation. The Checklist for the Reporting
of Updated Guidelines (CheckUp) will guide the guideline up-
date process [75].

4.6. The format of this Guideline Publication

The writing up of the manuscript for this CPG article was
guided by the MDPI Healthcare Journal template in addition to
two recent manuscript templates proposed by recognized refer-
ence CPG experts [76, 77].

Supplementary Materials: The following supporting information can
be downloaded at: www.mdpi.com/xxx/s1, Document S1: The CKD
Guideline Full Document; Table S1: AGREE Reporting Checklist; Table
S2: RIGHT-Ad@pt Checklist.
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