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A B S T R A C T

Aim: FreeStyle LibreTM Flash Glucose Monitoring System (Flash GM), a novel, sensor-based,

factory-calibrated system has been compared with self-monitoring of blood glucose in a

well-controlled adult type 1 diabetes mellitus (T1D) population (HbA1c � 7.5%, 58 mmol/-

mol), in a randomized controlled trial (RCT). The need for RCTs to recruit homogenous

patients and for a well-controlled environment may not necessarily reflect use of a new

technology in real clinical practice.

Methods: A random effects meta-analysis of all identified studies in T1D was performed to

investigate changes in laboratory-measured HbA1c following introduction of Flash GM.

Results: Flash GM introduction showed a mean change from baseline to longest follow-up

timepoint of �0.41% ([95% CI �0.51%, �0.31%]; P < 0.001; �4.5 [95% CI �5.6, �3.3] mmol/mol)

in HbA1c in the random effects meta-analysis (34 studies comprising 5,466 participants).

When the Flash GM arms of the two RCTs were excluded, there was a similar change in

HbA1c of �0.41% ([95% CI �0.50%, �0.32%], P < 0.001; �4.5 [95% CI �5.4, �3.5] mmol/mol)

in the 32 uncontrolled studies. Considerable heterogeneity was shown in all

meta-analyses (I2 values > 85%), likely due to the inclusion of diverse populations and varia-

tions in study protocols,meaning randomeffectsmeta-analyses should be strongly preferred.

Conclusions: InpeoplewithT1D,useof FlashGMfor 2 to24monthswasassociatedwithanesti-

mated HbA1c reduction from baseline of 0.4%. A similar reduction occurred in uncontrolled

studies where baseline HbA1c was generally higher compared with Flash GM arms of well-

controlled studies.
� 2020 The Author(s). Published by Elsevier B.V. This is an open access articleunder theCCBY-

NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
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1. Introduction

FreeStyle LibreTM 14 day Flash Glucose Monitoring System

(Flash GM) (Abbott Diabetes Care, Alameda, California) is a

novel, sensor-based, factory-calibrated flash glucose monitor-

ing system that continuously measures glucose levels in the

interstitial fluid.

The efficacy and safety of Flash GM at improving glycemic

control has been compared with self-monitoring of blood glu-

cose (SMBG) using finger prick tests in a parallel group, ran-

domized, controlled, multicenter trial of 6 months’ duration.

Only Type 1 diabetes mellitus (T1D) adults with good glycemic

control were eligible for inclusion (glycated hemoglobin

(HbA1c) � 7.5% (58 mmol/mol) at entry with a reported mean

HbA1c at screening of 6.8% (51 mmol/mol) [standard devia-

tion (SD) 0.52% (5.7 mmol/mol)]) and 6.8% (51 mmol/mol)

(0.64% (7.0 mmol/mol) for the Flash GM and SMBG arms,

respectively. Subjects with these restrictive eligibility criteria

may not have characteristics representative of the general

population of people with T1D, such as HbA1c values above

well-controlled levels. Although International Diabetes

Guidelines generally recommend a target HbA1c level

of < 7% (53 mmol/mol) in adults and < 7.5% (58 mmol/mol)

in children [2,3], this desired level of control is achieved by a

minority of children and adults with T1D in high income

countries [4,5]. In the United States, target HbA1c control

levels were achieved by <23% of children 2–17 years, 14% of

young adults 18–25 years and 29–30% of adults � 26 years in

a large registry study of 16,061 people with T1D [6]. In Aus-

tralia, only 27% of pediatric patients (up to and including

18 years) achieve target HbA1c levels [7], and the mean HbA1c

for adults with T1D was 8.5% (69 mmol/mol) (standard devia-

tion (SD) 1.8% (19.7 mmol/mol)) [8].

Evidence from a range of studies suggests that higher

baseline HbA1c levels have been associated with greater

intervention-related reductions in HbA1c [9–11], and there-

fore, study population baseline HbA1c may be an important

covariate when assessing the impact of treatment interven-

tions on HbA1c improvement.

Given the lack of Flash GM RCTs that included patients

with elevated HbA1c, non-randomised studies, with their

acknowledged limitations, were seen as an alternate source

of exploring whether Flash GM may be related to HbA1c.

Therefore, meta-analyses of these studies reporting changes

in laboratory-measured HbA1c following the introduction of

Flash GM in varying T1D populations with varying levels of

glycemic control might be useful. Meta-analysis of Flash GM

in pediatric/adolescent studies would also be informative

since RCT data are not fully available.

2. Methods

Guidelines for Preparing a Submission to the Australian Phar-

maceutical Benefits Advisory Committee (PBAC Version 5.0)

[12], a key reimbursement decision maker, were followed,

which include literature search methods, recommendations

on risk of bias assessment for non-randomized studies (based
on the ROBINS-1 tool [13]), and identification of relevant

studies.

2.1. Data sources and searches

In February 2020 comprehensive reviews of PubMed, MED-

LINE, EMBASE, ClinicalTrials.gov, Cochrane Database of Sys-

tematic Reviews and the Cochrane Register of Controlled

Trials were carried out to identify all relevant published clin-

ical studies conducted in humans. Textword searches,

adapted for each database, were conducted for (‘‘Flash GM”

OR ‘‘Flash Glucose Monitori*” OR ‘‘FGM”) AND (‘‘type 1 dia-

betes” OR ‘‘insulin dependent diabet*” OR ‘‘diabetes mellitus

[MESH]”) AND (‘‘HbA1c” OR ‘‘uncontrolled HbA1c” OR ‘‘uncon-

trolled glycated haemoglobin”), restricted to human studies.

A manual search for additional studies using references from

retrieved articles was also performed.

2.2. Study selection

All publications with study designs reporting use of Flash GM

for a minimum of 8 weeks to a maximum of 2 years by 5 or

more people with T1D that included the outcome ‘change

from baseline in HbA1c’ (or presented sufficient data to allow

its calculation) were included in the meta-analysis. Baseline

HbA1c measurement was required at –3 to 0 months prior

to Flash GM initiation. The minimum requirement for an 8-

week duration of Flash GM use was to allow sufficient time

for the intervention to produce meaningful results, and the

requirement for at least 5 participants was to exclude case

reports or small case series.

2.3. Data extraction and quality assessment

The identification of relevant abstracts, the inclusion of stud-

ies based on the selection criteria and the subsequent data

extraction were independently performed by two of the

authors (CR and KMK) with conflicts resolved by discussion.

Quality of study assessment was not used as a criterion for

including studies in the analysis.

2.4. Data synthesis and analysis

Laboratory-measured HbA1c data were reported using means

or medians, with HbA1c reported inmmol/mol converted to %

based on the standard conversion formula. Throughout, it

was assumed (when not explicitly stated) that a paired t-test

on the change from baseline was used for inference. Confi-

dence intervals (CI) and standard deviations (SD) were

obtained if reported. Where studies provided the mean

change with P-value, the sample size and the P-value were

used to determine the t-ratio, and this was used, with the

mean change, to determine the standard error (SE). Where

medians were reported rather than means, CI for the median

was used as an approximation for the CI for the mean, and

the SE was derived from it; for normally distributed data,

the median estimates, the mean, and a CI for the median will,
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on average, be wider than a CI for the mean, so this strategy is

conservative. Meta-analyses were performed by longest

reported timepoint. A fixed-effect and random-effects meta-

analysis using the DerSimonian and Laird approach are pre-

sented. Heterogeneity was quantified using the I2 statistic

and tested using Cochran’s Q test. All analyses were

performed using Excel and Minitab statistical software,

version 18.

3. Results

The PRISMA diagram, depicting the trial searches and selec-

tion flow diagram is reported in Fig. 1. From the 690 citations

retrieved, 34 unique studies fulfilling the inclusion criteria

were identified comprising a total of 5,466 participants. A

number of the identified studies were available as published

abstracts and/or conference posters.

Characteristics of the included studies and their popula-

tions are reported in Table 1.

All studies recruited people with T1D via treatment clinics,

with 24 of the studies including only adults and 10 enrolling

adolescents and children. Mean ages reported in the adult

studies ranged from 25 to 51 years and from 10 to 14 years

in studies with children and adolescents, with some studies

reporting median values. Adult studies included subjects

with an extensive history of T1D (mean duration

11 to 26 years); and shorter T1D histories in studies that
Fig. 1 – Flow chart of literature
recruited children and adolescents (mean duration of 4.4 to

5.4 years).

Baseline HbA1c ranged from a reported mean of 6.8%

(51 mmol/mol) to 10.3% (89 mmol/mol) in the adult studies,

with baseline HbA1c < 7.5% (58 mmol/mol) in the both single

arms of the 2 RCTs [1,16]. In the pediatric and adolescent

studies,mean baselineHbA1c varied from 7.7% (61mmol/mol)

to 9.6% (81 mmol/mol). One study, even though reporting that

HbA1c reduced significantly after Flash GM introduction, did

not clearly report when the HbA1c baseline and final time-

points were measured [17]. Therefore, this study identified

and listed in Table 1, was excluded from the meta-analysis.

3.1. Mean HbA1c changes from baseline to longest follow-
up timepoint

The analysis of all studies found a mean change from base-

line to longest follow-up timepoint of �0.41% (95% CI

�0.51%, �0.31%; �4.5 [95% CI �5.6, �3.3] mmol/mol) in the

random-effects meta-analysis with a statistically significant

improvement noted (P < 0.001) (Fig. 2). All except 4 of the 34

studies showed either a statistically significant or an average

improvement in this outcome, with 1 study showing no differ-

ence. Considerable heterogeneity was shown in the random-

effects analysis (I2 = 84.8%), likely due to the inclusion of stud-

ies with diverse population characteristics that included a

range of HbA1c levels at baseline.
search and article selection.



Table 1 – Characteristics of Included Studies and their Populations.

Author, year Adults/ children Number of subjects Agea T1D durationa Baseline HbA1cb Final outcome timepointc

Abdalaziz, 2018 [23] Adults 40 39 (16) NR 8.5 (1.4) 12 months
Al Hayek, 2017 [30] Children 47 13–19 NRk 8.5 (1.07) 3 months
Bacon, 2017 [24] Adults 58 46 (16) NR 8.1 (NR) 3 months
Bolinder, 2016 [1] Adults 119 42 (13.1) 21 (10) 6.8 (0.52) 6 months
Campbell, 2018 [38] Children 76d 10.3 (4.0) 5.4 (3.7) 7.9 (1.0) 2 months
Charleer, 2020 [39] Adults 1711 45.8 (15.3) 22.8 (13.7) 7.8 (1.2) 12 months
Costigan, 2019 [40] Children 108 11.6 (3.9) 5.1 (3.7) 8.0 (1.1) 6 months
De Oliveira, 2019 [41] Adults 35 31.7 (10.3) NR 8.6 (1.2) 3 months
Dorflinger, 2018 [42] Adults 209 NR NR 8.1 (IQR 7.4, 8.9) 3 monthse

Dover, 2017 [25] Adults 25 39.8 (2.0) 19 (2) 8.0 (0.14f) 4 months
Ferreira, 2018 [43] Adults 15 30.3 (14.1) 10.5 (5.9) 8.4 (0.9) 3 months
Fokkert, 2019 [44] Adults 543 NR NR 7.8 (IQR 7.1, 8.6) 12 months
Gibb, 2018 [45] Adults 204 NR NR NR 10 months
Halbron, 2019 [46] Adults 17 25 (IQR 20, 32) 13 (IQR 9, 17) 10.8 (IQR 10.3, 12.3) 6 months
Heald, 2019 [47] Adults 92 45.9 (15.3) 20 (13.3) 9.7 (95% CI 9.4, 10.1) 6 months
Holcombe, 2017 [26,27] Adults 15 g NR NR 9.0 (NR)h 8 weeks
Karlsson, 2017 [14] Adults 164 42 (16.6) NR 8.5 (1.6) 12 months
Kramer, 2019 [48] Adults 40 50.9 21.9 7.4 (NR) 1 year
Landau, 2018 [49] Children 59 13.5 (5.2) 3.1 (IQR 1, 7.4) 8.2 (IQR 7.5, 9.4) 12 months
Leiva-Gea, 2019 [50] Children 145i 11.4(3.1) 5.2 (3.2) NRj 6 months
Londahl, 2018 [51] Adults 269 NR NR 8.7 (1.5) 2 years
Messaaoui, 2019 [52] Children 278 13.6 (IQR 10.9, 16.3) 5.5 (IQR 3.4, 7.8) 7.5 (IQR 6.9, 8.1) 12.7 monthsk

Mitchell, 2018 [29] Adults 16 l 34 (14.7) 17 (10.7) 10.3 (NR) 3 months
Moreno-Fernandez, 2018 [53] Adults 18 37.8 (22–55) 21.2 (8.6) 7.8 (1.0) 6 months
Nana 2019 [54] Adults 90 45.3 (18–75) 26.0 (15.2) 8.7 (1.4) 6 months
Paris, 2018 [55] Adults 117m 40.1 (13.8) 16.8 (10.8) 8.5 (1.5) 12 months
Pintus, 2017 [31,32] Children 52 11.7 (5.5–18) 4.4 (0.2–16.7) 8.2 (NR) 3 months
Reddy, 2017 [16] Adults 20 48.5 (IQR 34–63) 28 (IQR 16.5–36.5) 7.2 (IQR 6.5–8.1) 8 weeks
Rodia, 2019 [56] Adults 35n NR NR 8.5 (0.1) 18 months
Rouhard, 2020 [57] Adults 248 45 (16) 20 (1.3) 8.1 (1.3) 18 months
Tirelli, 2017 [34] Children 13 14 (4.1) 4.8 (2.2) 9.6 (2.6) 3 months
Tyndall, 2019 [58] Adults 565 42 (30–55) 19 (10–30) 7.7 (7.0–8.6) 8.2 monthso

Walton-Betancourth, 2017 [35] Children 52p 12.2 (3.5–18.6) NR 7.9 (1.0) 12 months
Wijnands, 2017 [36] Children 78q 4.7–17.6 At least 6 months 7.7 (1.1) 8 months
Xatzipsalti 2017 [17,37] Children 51 10.7 (5.5) 3.4 (0.18–20.3) NR 1 year

Notes: a. Data are expressed as a range, mean (SD), ,mean (95% CI if stated), median (range) or median (IQR if stated), in years; b. Data are expressed as mean % (SD) or median % (IQR); c. Longest

reported timepoint for outcome data (HbA1c); d. HbA1c outcome data reported for 75 subjects; e. 3 month change used as outcomes reported for all 209 subjects with baseline data, with later

timepoints only including some subjects; f. Assumed to be a standard error (SE) based on the magnitude of the value as it is not clear from the study publication whether SE or SD was reported; g.

HbA1c outcomes data reported for 10 subjects; h. Baseline HbA1c reported for 13 subjects; i. Hb1Ac outcome data were reported for 84 subjects at 6 months; j. Reported for subgroups with baseline

HbA1c < 7.5% and � 7.5%); k. median follow-up; l. HbA1c outcome data reported for 13 subjects; m. HbA1c outcome data reported for 102 subjects; n. HbA1c outcome data reported for 35 subjects at

18 months of the 397 subjects initially recruited to the study; o. median follow-up reported in days; p. HbA1c outcomes data reported for 36 subjects at 12 months; q. HbA1c outcomes data reported

for 72 subjects.

IQR, interquartile range; NR, not reported; SD, standard deviation; SE, standard error.
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Fig. 2 – Forest plot of mean HbA1c (%) change from baseline to longest follow-up timepoint in all studies (adult and pediatric/

adolescent).
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3.2. Mean HbA1c changes in adult and pediatric/
adolescent studies

A similar change from baseline in HbA1c to longest follow-up

timepoint was seen in the adult and combined pediatric and

adolescent studies. In adults with T1D, mean HbA1c

change from baseline to longest timepoint was –0.46%

([95% CI –0.59%, –0.33%] P < 0.001; �5.0 [95% CI �6.5, �3.6]

mmol/mol) (Fig. 3). Studies that included only children and

adolescents also showed a significant mean change from

baseline in HbA1c at endpoint (–0.29% [95% CI –0.47%,

–0.10%], P = 0.002; �3.1 [95% CI �5.1, �1.1] mmol/mol)

(Fig. 4). Considerable heterogeneity was apparent in both

analyses (I2 = 86.9% in the adult studies and 79.9% in the

pediatric and adolescent studies).

3.3. Mean HbA1c changes in controlled and uncontrolled
studies

Two of the included adult studies were single arms of RCTs

[1,16]. In these studies patients already had well-controlled

T1D at study entry. When the Flash GM arm results from

these studies were random-effects meta-analysed, there

was no mean significant HbA1c change from baseline to long-

est follow-up timepoint �0.10% ([95% CI �0.55%, 0.36%],

P = 0.684; �1.0 [95% CI �6.1, 4.0] mmol/mol) (Fig. 5). Consider-

able heterogeneity was apparent in the analysis (I2 = 89.9%).

When the 32 uncontrolled cohort studies were analysed

separately, a greater HbA1c improvement was noted at study

endpoint, compared with the non-significant results seen in

the 2 controlled studies, although the difference between
the estimates is consistent with no true difference (P =

0.185). The mean HbA1c change from baseline to endpoint

in the 32 uncontrolled studies was �0.41% ([95% CI �0.50%,

�0.32%], P < 0.001; �4.5 [95% CI �5.4, �3.5] mmol/mol)

(Fig. 6) The greater magnitude of improvement seen in the

uncontrolled studies compared with the controlled studies

may be explained by differences in baseline HbA1c levels seen

between these 2 groups, with a greater change in the uncon-

trolled studies where baseline HbA1c levels were more ele-

vated (Fig. 6) [10,11]. Regression to the mean may also be a

factor.

4. Discussion

The effectiveness and safety of Flash GM compared with

SMBG via ‘fingerprick’ testing has been established in a ran-

domized, controlled trial in 241 adults with T1D [1]. The pri-

mary study outcome, ‘mean time in hypoglycemia’ (defined

as < 70 mg/dL for the 14 days preceding the end of the 6-

month study period), decreased from 3.38 h/day at baseline

to 2.03 h/day at 6 months (baseline adjusted mean

change � 1.39 h/day) in the Flash GM group, and from

3.44 h/day to 3.27 h/day in the SMBG control group (�0.14);

with the between-group difference of � 1.24 (SE 0.239;

P < 0.0001), equating to a 38% reduction in time in hypo-

glycemia in the Flash GM group [1]. At 6 months, HbA1c con-

centrations were essentially unchanged in the Flash GM

group compared with the control SMBG group [1], likely due

to the well-controlled study population with subjects required

to have a HbA1c � 7.5% (58 mmol/mol) at entry and reporting

a mean screening baseline HbA1c of 6.8% (SD 0.52%)



Fig. 3 – Forest plot of mean HbA1c (%) change from baseline to longest follow-up timepoint in adult studies.

Fig. 4 – Forest plot of mean HbA1c (%) change from baseline to longest follow-up timepoint in pediatric/adolescent studies.
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(51 mmol/mol (SD 5.7)) and 6.8% (SD 0.64%) (51 mmol/mol (SD

7.0)) for the Flash GM and SMBG arms, respectively [1]. In con-

trast, in many high-income countries such as those in Europe,

the United States and Australia, only a minority of the T1D

population meet generally recommended HbA1c targets

of � 7% (53 mmol/mol) in adults and � 7.5% (58 mmol/mol)

in children [2–7].

Random-effects meta-analyses of all 34 T1D studies, as

well as adult and children/adolescent subgroups all showed
an average lowering of laboratory-measured HbA1c from

baseline to longest study endpoint. High levels of heterogene-

ity were apparent, ranging from 73.2% to 89.9%, likely due to

differences in study and patient baseline characteristics

resulting from inclusion of a range of study designs with

diverse eligibility criteria. Despite the high levels of hetero-

geneity shown, the generally consistent, statistically signifi-

cant magnitude of the clinically meaningful HbA1c

improvement supports the use of Flash GM; evidence from



Fig. 5 – Forest plot of mean HbA1c (%) change from baseline to longest follow-up timepoint in the Flash GM treatment arm of

RCTs.

Fig. 6 – Forest plot of mean HbA1c (%) change from baseline to longest follow-up timepoint in the Flash GM treatment arm of

uncontrolled studies.
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randomised controlled trials in such patient populations

would give clearer evidence. The European Medicines Agency,

in discussing pre-defined non-inferiority margins for thera-

peutic confirmatory trials in diabetes, highlight that even

apparently small reductions in HbA1c have been shown to
be clinically relevant in terms of risk reduction of diabetes

complications, with a minimum improvement of 0.3% gener-

ally considered acceptable [18], supporting the 0.4% change

seen with Flash GM across 5,466 participants in 34 studies

as clinically important. A greater level of HbA1c lowering
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occurred in studies that recruited participants with uncon-

trolled HbA1c levels at baseline (‘uncontrolled studies’) com-

pared with the Flash GM arms of RCTs that recruited

participants with controlled HbA1c levels at baseline (‘con-

trolled studies’).

The baseline HbA1c level is an important study character-

istic shown to be predictive of subsequent HbA1c improve-

ment with clinical interventions, including insulin use in

Type 2 diabetes mellitus (T2D). In a systematic review and

meta-analysis of 98 studies with 24,163 subjects following

treatment with dipeptidyl peptidase-4 inhibitors in T2D, the

strongest predictive factor of HbA1c response was baseline

HbA1c level [10]. The DIAMOND study which included both

T1D and T2D subjects treated with multiple daily injections

and monitored with continuous glucose monitoring, found

that the highest changes in HbA1c were seen in those with

the highest baseline HbA1c [9].

Although RCTs provide the best evidence [20], there are

currently no published RCTs comparing Flash GM with SMBG

or other blood glucose measurement methods in T1D popula-

tions recruited with poor glycemic control. Published system-

atic reviews are increasingly including non-randomized

studies [19], which can be particularly useful when RCT evi-

dence directly relevant to the context of usage is not available

[20]. A recent random effects meta-analysis of clinical and

observational studies of the impact of Flash GM monitoring

in adults and children included 21 studies [22]. This meta-

analysis reported a mean HbA1c change from baseline of

�0.56% (95% CI �0.70%, �0.39%; 6.1 mmol/mol (95% CI �7.7,

�4.3 mmol/mol)) over a more limited follow-up of

2 – 4 months, similar to the �0.41% (4.5 mmol/mol) reported

in this analysis that included HbA1c changes up to a

maximum of 2 years, indicating the long-term impact on

the reduction in HbA1c. Sustainability of the improvement

in HbA1c over 12 months was also demonstrated [22].

There are a number of weaknesses associated with using

non-randomized cohort studies utilising ‘before and after’

treatment outcome measurements. Differences in subject

baseline characteristics both between and within study popu-

lations are likely to be a key contributor to the considerable

levels of heterogeneity seen in all analyses, in addition to

other unknown confounding factors. Entry criteria were not

standardised across the studies, with few eligibility criteria

specified, likely leading to variable study subject

characteristics.

Other potential sources of the heterogeneity seen include

differences in the quality of trial methods and laboratory

measurements, as well as geographical and health system

differences across the trial settings. All studies were under-

taken recently (published in 2016–2020) with patients enrolled

via diabetes clinics, likely reducing heterogeneity that can

arise with the use of studies conducted over different eras

and in differing healthcare settings. The RCTs for Flash GM

were of a short 2 – 6 months’ duration [1,16]. The meta-

analysed studies had a differing duration of follow-up across

the studies (2 months to 2 years). allowing a better under-

standing of the long-term effect Flash GM has on real-world

glycaemic control.
Potential biases include attrition bias leading to loss to

follow-up of some participants and consequent exclusion

from the analysis and selective publication bias. While an

extensive literature search was conducted, it is possible that

relevant studies were not identified or that studies have been

conducted and not published. Some studies were published

only as abstracts resulting in reduced information available

on the study design and patient populations, as well as

patient follow-up; studies were not excluded based on quality

assessments or incomplete trial descriptions unless impact-

ing on interpretation of study results [17]. A further limitation

is that the reported meta-analysis was not prospectively reg-

istered in the PROSPERO website, having initially been con-

ducted for a reimbursement application in Australia (and

since then updated).

Despite limitations with the use of non-randomized trials

in meta-analyses, the baseline glycemic control levels in the

included study populations are broadly consistent with real-

world T1D populations, providing information on the likely

changes in HbA1c in users of Flash GM in a population for

whom improved disease control is desirable. The studies

included are observational, without a comparison group, pla-

cebo or otherwise. They are therefore subject to the well-

known issues of a ‘‘before-and-after” design. In particular,

to the extent that individuals were selected, explicitly or

implicitly, when their HbA1c was high, there is the potential

for a contribution to the observed reduction from regression

to the mean.

5. Conclusions

In people with T1D, use of Flash GM for 2 months to 2 years

across 5,466 participants in 34 studies resulted in an average

reduction in laboratory-measured HbA1c of 0.4% from base-

line levels, with a similar reduction seen in subgroup analyses

of adults and children/adolescents. The results indicate sus-

tainability of the reduction in HbA1c. Greater reduction

occurred in uncontrolled studies where average baseline

HbA1c levels were higher compared to the Flash GM arms of

controlled studies, where patients were well controlled

already at baseline. Participants from uncontrolled studies

may be more representative of real-world T1D populations

who may exhibit poorer glycemic control.
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2017, Örebro University: Swedish.

[16] Reddy M, Jugnee N, El Laboudi A, Spanudakis E, Anantharaja
S, Oliver N. A randomized controlled pilot study of
continuous glucose monitoring and flash glucose monitoring
in people with Type 1 diabetes and impaired awareness of
hypoglycaemia. Diabet Med 2018.

[17] Xatzipsalti, M., L. Mentesidou, A. Kourti, K. Kouloufakou-
Gratsia, K. Patouni, D. Delis, et al. Flash glucose monitoring
system improves glycemic control. Poster presented at 43rd
Annual Meeting of the International Society for Pediatric and
Adolescent Diabetes , ISPAD 20Austria. 2017.

[18] European Medicines Agency. Guideline on clinical
investigation of medicinal products in the treatment or
prevention of diabetes mellitus. CPMP/EWP/1080/00 Rev. 1.
Available at: https://www.ema.europa.eu/en/clinical-
investigation-medicinal-products-treatment-prevention-
diabetes-mellitus. 2012.

[19] Shea BJ, Reeves BC, Wells G, Thuku M, Hamel C, Moran J, et al.
AMSTAR 2: a critical appraisal tool for systematic reviews
that include randomised or non-randomised studies of
healthcare interventions, or both. BMJ 2017;358 j4008.

[20] Schunemann HJ, Tugwell P, Reeves BC, Akl EA, Santesso N,
Spencer FA, et al. Non-randomized studies as a source of
complementary, sequential or replacement evidence for
randomized controlled trials in systematic reviews on the
effects of interventions. Res Synth Methods. 2013;4(1):49–62.

[22] Evans M, Welsh Z, Ells S, Seibold A. The Impact of Flash
Glucose Monitoring on Glycaemic Control as Measured by
HbA1c: A Meta-analysis of Clinical Trials and Real-World
Observational Studies. Diabetes therapy : research, treatment
and education of diabetes and related disorders. 2020;11
(1):83–95.

[23] Abdalaziz A, Lan K, Bilous M and e. al. Flash glucose
monitoring (FGM) in people with Type 1 diabetes: Single-
centre real world experience. . Diabetic Medicine. 2018;35
(Suppl 1):168.

[24] Bacon S and et al . The performance & technical usability of a
flash glucometer monitoring system, in Irish Endocrine
Society 41st Annual Meeting. 2017, Irish Journal of Medical
Science: Malahide, Dublin.

[25] Dover AR, Stimson RH, Zammitt NN, Gibb FW. Flash Glucose
Monitoring Improves Outcomes in a Type 1 Diabetes Clinic. J
Diabetes Sci Technol 2017;11(2):442–3.

[26] Holcombe A, Karunakaran V, Streeting J, Addington H, Smyth
S. Trial of FreeStyle Libre in a local service: Impact on
diabetes outcomes. Diabet Med 2017;34(Supplement 1):160.

[27] Holcombe, A., V. Karunakaran, J. Streeting, H. Addington and
S. Smyth, Trial of FreeStyle Libre in a local service: impact on
diabetes outcomes [Poster]. in Diabetes UK Professional
Conference. 2017: Manchester, UK. .

[29] Mitchell, et al. Trial of FreeStyle Libre flash glucose
monitoring in patients with poorly controlled Type 1
diabetes, in Diabetes UK. 2018.

[30] Al Hayek AA, Robert AA, Al Dawish MA. Evaluation of
FreeStyle Libre Flash Glucose Monitoring System on glycemic
control, health-related quality of life, and fear of

https://doi.org/10.1016/j.diabres.2020.108158
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0010
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0010
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0010
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0020
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0020
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0020
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0020
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0020
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0020
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0030
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0030
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0030
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0030
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0035
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0035
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0035
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0035
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0040
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0040
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0040
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0045
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0045
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0045
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0045
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0045
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0050
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0050
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0050
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0050
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0050
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0055
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0055
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0055
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0055
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0055
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0055
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0080
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0080
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0080
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0080
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0080
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0095
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0095
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0095
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0095
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0100
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0100
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0100
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0100
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0100
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0110
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0110
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0110
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0110
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0110
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0110
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0125
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0125
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0125
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0130
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0130
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0130
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0150
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0150
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0150


10 d i a b e t e s r e s e a r c h a n d c l i n i c a l p r a c t i c e 1 6 4 ( 2 0 2 0 ) 1 0 8 1 5 8
hypoglycemia in patients with type 1 diabetes. Clinical
Medicine Insights: Endocrinology and Diabetes; 2017. p. 10.

[31] Pintus, D. and S.M. Ng. FreeStyle Libre Flash glucose
monitoring (Flash GM) system improves glycaemic control
and patient quality of life measures in children with type 1
diabetes with appropriate provision of Flash GM education
and support by healthcare professionals. Pediatric Diabetes.
2017;18(Supplement 25):48.

[32] Pintus, D. and S.M. Ng, FreeStyle Libre Flash glucose
monitoring (Flash GM) system improves glycaemic control
and patient quality of life measures in children with type 1
diabetes with appropriate provision of Flash GM education
and support by healthcare professionals. [eP004], in 43rd
Annual Conference of the . 2017: Innsbruck, Austria.

[34] Tirelli E., Frontino G., Favalli V., C. Bonura, Rigamonti A,
Meschi F, et al. Flash Glucose Monitoring in noncompliant
children and adolescents with type 1 diabetes. Diabetes
Technology and Therapeutics. 2017;19(S1):A-1-A-133.

[35] Walton-Betancourth S, Amin R. A clinic based study of the
impact of flash glucose sensing technology on glycaemic
control and selfmonitoring of blood glucose in children and
young people with type 1 diabetes. Pediatric Diabetes. 2017;18
(Supplement 25):47–8.

[36] Wijnands, A., I. Gys, E. Bevilacqua, A. Op’t Eyndt, P. Declercq,
R. Zeevaert, et al. The freestyle flash glucose monitoring
system has limited effect on the metabolic control of
children and adolescents with type 1 diabetes mellitus.
Pediatric Diabetes. 2017;18(Supplement 25):38.

[37] Xatzipsalti M, Mentesidou L, Kourti A, Kouloufakou-Gratsia
K, Patouni K, Delis D, et al. Flash glucose monitoring system
improves glycemic control. Pediatric Diabetes. 2017;18
(Supplement 25):78.

[38] Campbell FM, Murphy NP, Stewart C, Biester T, Kordonouri O.
Outcomes of using flash glucose monitoring technology by
children and young people with type 1 diabetes in a single
arm study. Pediatric diabetes. 2018;19(7):1294–301.

[39] Charleer S, De Block C, Van Huffel L, Broos B, Fieuws S, Nobels
F, et al. Quality of Life and Glucose Control After 1 Year of
Nationwide Reimbursement of Intermittently Scanned
Continuous Glucose Monitoring in Adults Living With Type 1
Diabetes (FUTURE): A Prospective Observational Real-World
Cohort Study. Diabetes Care 2020;43(2):389–97.

[40] Costigan C, Norris M, McNerney O, O’Gorman C, Neylon O.
One year post-introduction of centrally-funded Flash Glucose
Monitoring in paediatric type 1 diabetes: A regional centre’s
experience. Arch Dis Child 2019;104(Supplement 3):A249.

[41] De Oliveira, M.C.S., G.A. Nascimento, T.K. Andrade, M. De
Lourdes Passos Machado, L.P. Borges, N.H. Melo, et al.
Evaluation of glycemic control in patients with type 1
diabetes with flash continuous glucose monitoring.
Diabetology and Metabolic Syndrome. 2019;11(Supplement
1).

[42] Dorflinger GH, Ostergaard JA, Fisker S, Knudsen ST, Hansen
TK. The effect of flash glucose monitoring on glycemic
control in patients with type 1 diabetes. Diabetes 2018;67
(Supplement 1):A244–5.

[43] Ferreira L, Souza A, de Oliveira R, Hitchon M, da Silva A,
Lovato A, et al. Flash glucose monitoring system use on type
1 diabetes patients attending a public health system diabetes
reference center at Belo Herizonte. Journal of Diabetology
and Metabolic Syndrome. 2018;10:A174.

[44] Fokkert M, Van Dijk P, Edens M, Barents E, Mollema J,
Slingerland R, et al. Improved well-being and decreased
disease burden after 1-year use of flash glucose monitoring
(FLARE-NL4). BMJ Open Diabetes Research and Care. 2019;7(1)
e000809.

[45] Gibb FW, Stimson RH, Zammitt NN, Dover AR. Flash glucose
monitoring is associated with improved glycaemic control
and quality of life in people with type 1 diabetes: A large
’real-world’ assessment. Diabetologia 2018;61(Supplement 1):
S391.

[46] Halbron M, Bourron O, Andreelli F, Ciangura C, Jacqueminet
S, Popelier M, et al. Insulin Pump Combined with Flash
Glucose Monitoring: A Therapeutic Option to Improve
Glycemic Control in Severely Nonadherent Patients with Type
1 Diabetes. Diabetes Technol Ther 2019;21(7):409–12.

[47] Heald, A., C. Yadegarfar, S. Anderson, G. Cortes, L. Khalid, Z.
Dulaimi, et al. The FreeStyle Libre flash glucose monitoring
system: How it has improved glycaemic control for people
with type 1 diabetes in Eastern Cheshire, UK. Diabetes
Nursing. 2019;23(3):JDN072.

[48] Kramer G, Michalak L, Muller UA, Kloos C, Werner C, Kuniss
N. Association between Flash Glucose Monitoring and
Metabolic Control as well as Treatment Satisfaction in
Outpatients With Diabetes Type 1. Experimental and clinical
endocrinology. & diabetes : official journal, German Society of
Endocrinology [and] German Diabetes Association. 2019.

[49] Landau Z, Abiri S, Gruber N, Levy-Shraga Y, Brener A,
Lebenthal Y, et al. Use of flash glucose-sensing technology
(FreeStyle Libre) in youth with type 1 diabetes: AWeSoMe
study group real-life observational experience. Acta Diabetol
2018;55(12):1303–10.

[50] Leiva-Gea I, Vazquez JG, Jurado FRL, Ruiz MAM, Hinojosa JJ,
Lopez-Siguero JP. Introduction of flash glucose monitoring in
children with Type 1 diabetes: Experience of a single-centre
in Spain. Hormone Research in Paediatrics. 2019;91
(Supplement 1):355.

[51] Londahl M, Fagher K, Katzman P, Filipsson K. Beneficial effect
of flash glucose monitoring persists in a two- year
perspective-a clinical follow-up study of 334 individuals with
type 1 diabetes. Diabetes 2018;67(Supplement 1):A249.

[52] Messaaoui A, Tenoutasse S, Crenier L. Flash Glucose
Monitoring Accepted in Daily Life of Children and
Adolescents with Type 1 Diabetes and Reduction of Severe
Hypoglycemia in Real-Life Use. Diabetes Technol Ther
2019;21(6):329–35.

[53] Moreno-Fernandez J, Pazos-Couselo M, Gonzalez-Rodriguez
M, Rozas P, Delgado M, Aguirre M, et al. Clinical value of Flash
glucose monitoring in patients with type 1 diabetes treated
with continuous subcutaneous insulin infusion.
Endocrinologia, Diabetes y Nutricion. 2018;65(10):556–63.

[54] Nana M, Moore SL, Ang E, Lee ZX, Bondugulapati LNR. Flash
glucose monitoring: Impact on markers of glycaemic control
and patient-reported outcomes in individuals with type 1
diabetes mellitus in the real-world setting. Diabetes Res Clin
Pract 2019;157 107893.

[55] Paris I, Henry C, Pirard F, Gerard AC, Colin IM. The new
FreeStyle libre flash glucose monitoring system improves the
glycaemic control in a cohort of people with type 1 diabetes
followed in real-life conditions over a period of one year.
Endocrinology, Diabetes and Metabolism. 2018;1(3) e00023.

[56] Rodia C, Bianchi C, Bertolotto A, Giannarelli R, Campi F, Del
Prato S, et al. 920-P: Flash Glucose Monitoring (FGM) in Real-
Life: 18-Month Clinical Experience. Diabetes 2019;68
(Supplement 1):920–P. https://doi.org/10.2337/db19-920-P.

[57] Rouhard S, Buysschaert M, Alexopoulou O, Preumont V.
Impact of flash glucose monitoring on glycaemic control and
quality of life in patients with type 1 diabetes: A 18-month
follow-up in real life. Diabetes and Metabolic Syndrome:
Clinical Research and Reviews. 2020;14(2):65–9.

[58] Tyndall V, Stimson RH, Zammitt NN, Ritchie SA, McKnight JA,
Dover AR, et al. Marked improvement in HbA1c following
commencement of flash glucose monitoring in people with
type 1 diabetes. Diabetologia 2019;62(8):1349–56.

http://refhub.elsevier.com/S0168-8227(20)30408-3/h0150
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0150
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0175
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0175
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0175
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0175
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0175
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0185
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0185
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0185
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0185
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0190
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0190
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0190
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0190
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0195
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0195
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0195
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0195
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0195
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0195
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0200
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0200
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0200
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0200
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0210
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0210
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0210
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0210
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0215
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0215
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0215
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0215
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0215
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0220
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0220
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0220
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0220
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0220
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0225
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0225
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0225
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0225
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0225
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0230
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0230
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0230
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0230
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0230
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0240
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0240
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0240
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0240
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0240
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0240
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0245
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0245
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0245
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0245
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0245
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0250
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0250
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0250
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0250
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0250
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0255
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0255
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0255
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0255
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0260
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0260
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0260
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0260
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0260
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0265
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0265
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0265
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0265
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0265
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0270
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0270
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0270
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0270
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0270
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0275
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0275
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0275
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0275
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0275
https://doi.org/10.2337/db19-920-P
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0285
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0285
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0285
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0285
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0285
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0290
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0290
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0290
http://refhub.elsevier.com/S0168-8227(20)30408-3/h0290

	Meta-analysis of average change in laboratory-measured HbA1c among people with type 1 diabetes mellitus using the 14 day Flash Glucose Monitoring System
	1 Introduction
	2 Methods
	2.1 Data sources and searches
	2.2 Study selection
	2.3 Data extraction and quality assessment
	2.4 Data synthesis and analysis

	3 Results
	3.1 Mean HbA1c changes from baseline to longest follow-up timepoint
	3.2 Mean HbA1c changes in adult and pediatric/adolescent studies
	3.3 Mean HbA1c changes in controlled and uncontrolled studies

	4 Discussion
	5 Conclusions
	Declaration of Competing Interests
	Funding
	ack16
	Acknowledgments
	Appendix A Supplementary data
	References


