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Key Messages
• We found 7 non-randomized studies about the accuracy of continuous glucose monitoring 

systems versus arterial, venous, or capillary reference samples for people with diabetes 
who are receiving dialysis or who have chronic kidney disease.

• We did not find any studies on the clinical effectiveness of continuous glucose monitoring 
systems versus self-monitoring blood glucose for people with diabetes who are receiving 
dialysis or who have chronic kidney disease.

• We did not find any evidence-based guidelines about the use of continuous glucose 
monitoring systems for people with diabetes who are receiving dialysis or who have 
chronic kidney disease.

Research Questions
1. What is the accuracy of continuous glucose monitoring systems versus arterial, venous, 

or capillary reference samples for people with diabetes who are receiving dialysis or who 
have chronic kidney disease?

2. What is the clinical effectiveness of continuous glucose monitoring systems versus 
self-monitoring blood glucose for people with diabetes who are receiving dialysis or who 
have chronic kidney disease?

3. What are the evidence-based guidelines regarding the use of continuous glucose 
monitoring systems for people with diabetes who are receiving dialysis or who have 
chronic kidney disease?

Methods

Literature Search Methods
A limited literature search was conducted by an information specialist on key resources 
including MEDLINE, the Cochrane Database of Systematic Reviews, the International HTA 
Database, and the websites of Canadian and major international health technology agencies, 
as well as a focused internet search. The search strategy comprised both controlled 
vocabulary, such as the National Library of Medicine’s MeSH (Medical Subject Headings), and 
keywords. The main search concepts were glucose monitoring, diabetes, dialysis, and chronic 
kidney disease. No search filters were applied to limit retrieval by study type. Where possible, 
retrieval was limited to the human population. The search was completed on August 10, 2022, 
and was limited to English-language documents published since January 1, 2017. Internet 
links were provided, where available.

Selection Criteria and Summary Methods
One reviewer screened literature search results (titles and abstracts) and selected 
publications according to the inclusion criteria presented in Table 1. Full texts of study 
publications were not reviewed. The Overall Summary of Findings was based on information 
available in the abstracts of selected publications. Open access full-text versions of 
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evidence-based guidelines were reviewed when available, and relevant recommendations 
were summarized.

Table 1: Selection Criteria

Criteria Description

Population People with diabetes (e.g., type 1, type 2) who are receiving dialysis or who have chronic kidney disease

Intervention Real-time or intermittently scanned continuous glucose monitoring systems

Comparator Q1: Arterial, venous, or capillary reference samples assessed using any measurement device

Q2: Self-monitoring blood glucose with a glucose meter

Q3: Not applicable

Outcomes Q1: Accuracy (e.g., mean absolute relative difference, Clarke error grid, Bland-Altman plots, or agreement with 
the accuracy standards of the International Organization for Standardization)

Q2: Clinical effectiveness (e.g., hemoglobin A1C, quality of life, participant satisfaction, safety [e.g., 
hypoglycemia events, device-related adverse events])

Q3: Recommendations regarding best practices (e.g., blood glucose assessment protocols, special 
considerations for this population)

Study designs Health technology assessments, systematic reviews, randomized controlled trials, non-randomized studies, 
evidence-based guidelines

Results
Seven non-randomized studies1-7 were identified about the accuracy of continuous glucose 
monitoring (CGM) systems versus arterial, venous, or capillary reference samples for people 
with diabetes who are receiving dialysis or who have chronic kidney disease. No relevant 
health technology assessments, systematic reviews, randomized controlled trials, or 
evidence-based guidelines were identified.

Additional references of potential interest that did not meet the inclusion criteria are provided 
in Appendix 1.

Overall Summary of Findings
Seven non-randomized studies1-7 were identified about the accuracy of CGM systems versus 
venous or capillary reference samples for people with diabetes who are receiving dialysis. 
The majority of the studies compared CGM1,6,7 and/or flash glucose monitoring (FGM)2-7 to 
self-monitoring blood glucose (SMBG) or capillary reference samples. One study1 compared 
the accuracy of CGM to venous reference samples.

The results generally supported the accuracy of CGM or FGM devices compared to reference 
samples in people with diabetes who are receiving dialysis. Five studies1,3,4,6,7 concluded that 
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CGM or FGM was reasonably accurate when compared to reference samples. The authors 
of 1 study2 concluded that, compared to other populations, FGM was less accurate in people 
with diabetes undergoing hemodialysis. Another study5 found that in people with type 2 
diabetes undergoing hemodialysis, FGM had insufficient accuracy that deteriorated with 
greater usage when compared to SMBG.

Four studies1-3,6 examined the use of CGM or FGM devices during hemodialysis. Of these, 
3 studies1,3,6 determined that CGM or FGM readings taken during dialysis were adequately 
accurate compared to reference samples. Two studies2,6 found that there was less agreement 
between FGM and the reference during dialysis when compared to overall accuracy. Detailed 
summaries of included accuracy studies are provided in Table 2.

No relevant literature was found about the clinical effectiveness of CGM systems versus 
SMBG for people with diabetes who are receiving dialysis or who have chronic kidney disease. 
Additionally, no evidence-based guidelines were found about the use of CGM systems for 
people with diabetes who are receiving dialysis or who have chronic kidney disease; therefore, 
no summary can be provided.

Table 2: Summary of Included Accuracy Studies

Study citation
Study design, 

population
Intervention and 
comparator(s)

Relevant 
outcome(s) Author’s conclusions

Non-randomized studies

Villard et al. (2022)1 Study design: 
Prospective cohort

Population: People 
with diabetes on 
hemodialysis

N = 20

At home

Intervention: factory 
calibrated CGM

Comparator: SMBG

During dialysis

Intervention: factory 
calibrated CGM

Comparator: Venous 
blood glucose

MARD, Parkes 
error grid

CGM appeared reasonably 
accurate. The MARD was 13.8% 
and 98.7% of readings were 
in Parkes error grid zones A/B 
when compared to SMBG taken 
at home. CGM and venous blood 
glucose measurements taken 
during dialysis had a MARD of 
14.4% and 100% of readings were 
in Parkes error grid zones A/B.

Genua et al. (2021)2 Study design: 
Prospective cohort

Population: People 
with diabetes on 
hemodialysis

N = 16

Overall

Intervention: FGM 
(FreeStyle Libre)

Comparator: Capillary 
glucose

During dialysis

Intervention: FGM 
(FreeStyle Libre)

Comparator: Capillary 
glucose

MARD The MARD between FGM and 
capillary glucose was 23%. During 
hemodialysis, this increased to 
29%. FGM had lower accuracy 
in people with diabetes on 
hemodialysis compared to other 
populations, especially during 
dialysis sessions.
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Study citation
Study design, 

population
Intervention and 
comparator(s)

Relevant 
outcome(s) Author’s conclusions

Hissa et al. (2021)3 Study design: 
Prospective cohort

Population: People 
with T2DM on 
hemodialysis

N = 12

During dialysis

Intervention: FGM 
(FreeStyle Libre)

Comparator: Capillary 
glucose

MARD, Clarke error 
grid, Parkes error 
grid

Most readings of FGM compared 
to capillary glucose were in either 
zone A or B. FGM use during 
dialysis was accurate enough 
to potentially inform clinical 
decision-making.

Mambelli et al. (2021)4 Study design: 
Prospective cohort

Population: People 
with T2DM on 
hemodialysis

N = 20

Intervention: FGM

Comparator: SMBG

Clarke error grid FGM showed good agreement 
with SMBG with 97% of readings 
in zones A and B.

Toyoda et al. (2021)5 Study design: 
Prospective cohort

Population: People 
with T2DM on 
hemodialysis

N = 41

Intervention: FGM 
(FreeStyle Libre)

Comparator: Capillary 
glucose

MARD, mean 
absolute 
difference, 
Clarke error grid, 
consensus grid

FGM was considered 
insufficiently accurate, and 
accuracy deteriorated with days 
of usage. The MARD between 
FGM and capillary glucose was 
23.4% with 99.0% to 99.7% of 
readings in zones A and B of the 
consensus and Clarke grid error 
analysis.

Matoba et al. (2020)6 Study design: 
Prospective cohort

Population: People 
with T2DM on 
hemodialysis

N = 13

Overall

Intervention: FGM 
(FreeStyle Libre Pro); 
CGM (iPro2)

Comparator: SMBG

During dialysis

Intervention: FGM 
(FreeStyle Libre Pro); 
CGM (iPro 2)

Comparator: SMBG

MARD, Parkes 
error grid

FGM showed good clinical 
agreement with SMBG. Overall, 
the MARD for FGM was 18.2%. 
This increased to 22.8% during 
dialysis. The combined percent 
of readings in zones A and B 
decreased during dialysis.

Overall, the MARD between 
CGM and SMBG was 11.2%. 
This increased to 15.0% during 
dialysis. The readings in zones A 
and B overall and during dialysis 
showed greater accuracy than 
FGM.

Yajima et al. (2020)7 Study design: 
Prospective cohort

Population: People 
with T2DM on 
hemodialysis

N = 13

Intervention: FGM 
(Freestyle Libre Pro); 
CGM (iPro2)

Comparator: SMBG

MARD, Parkes 
error grid

The MARD between FGM and 
SMBG was 19.5% with all 
readings in zones A and B. FGM 
may be clinically acceptable. The 
MARD between CGM and SMBG 
was 8.1% with all readings in 
zones A and B.

CGM = continuous glucose monitoring; FGM = flash glucose monitoring; MARD = mean absolute relative difference; SMBG = self-monitoring blood glucose; T2DM = type 2 
diabetes mellitus.
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