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Summary
Aims:	Using	the	novel	FreeStyle	Libre	 (FSL),	glucose	monitoring	 (FGM)	system	be-
comes increasingly popular among people with type 1 diabetes (T1D) and is associ-
ated	with	 less	and	shorter	hypoglycaemic	events	without	deterioration	of	HbA1c.	
There	are	not	yet	data	reporting	the	impact	of	FGM	in	people	with	T1D	in	real-	life	
conditions.	We	sought	of	evaluating	the	tolerance,	the	acceptance	and	the	efficacy	
of	the	FGM	system	in	routine	medical	practice.
Methods:	 This	 12-	month	 observational	 study	 included	 120	 individuals	 with	 T1D	
evaluated	every	3	months.	After	having	been	instructed	about	FGM	utilization,	par-
ticipants	were	trained	to	optimize	the	glycaemic	control.
Results: Participants stopped immediately of measuring capillary blood glucose 
(2.88	±	0.12	per	day)	(mean	±	SEM)	after	having	received	the	first	FSL	device	and	the	
number	of	scans	per	day	increased	up	to	8.87	±	0.58	per	day.	HbA1c	levels	decreased	
from 8.51% ± 0.14% at baseline to 7.77% ± 0.09% after 3 months to slightly increase 
to	7.92%	±	0.09%	at	12	months,	in	correlation	with	the	number	of	scans	per	day.	The	
number (but not the duration) of hypoglycaemic events slightly increased from 
16.9	±	1.44	 per	 month	 at	 baseline	 to	 24.0	±	2.91	 per	 month	 at	 12	months,	 after	
reaching	a	peak	of	26.4	±	2.31	per	month	at	6	months.	They	were	correlated	with	
improved	HbA1c.
Conclusion:	Our	study	shows	that	using	the	FGM	system	improves	HbA1c	levels	in	
people with T1D along with a moderate increase in the number of mild hypoglycae-
mic	events.	The	new	FGM	system	facilitates	the	therapeutic	empowerment	of	peo-
ple	with	T1D,	but	in	a	context	of	structured	education.
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1  | INTRODUC TION

Nowadays,	 real-	time	 continuous	 glucose	 monitoring	 (CGM)	 is	 in-
creasingly used for diabetes management.1,2 Ongoing improve-
ments,	since	early	2000,	have	been	brought	in	terms	of	safety,	user	
acceptance and accuracy. The recent availability of devices with 
MARD	 (mean	 absolute	 relative	 difference)	 below	 10%	 compared	
with	capillary	blood	glucose	monitoring	(BGM)	allows	CGM-	derived	
glucose	values	of	being	used	for	self-	adjustment	of	insulin	dosages	
without	adjuvant	use	of	BGM.3

Few	major	problems	though	still	hamper	 the	use	of	CGM	for	
glucose	management	 on	 a	 large	 scale,	 that is, the need of daily 
finger-	stick	 BGM	 for	 device	 calibration,	 the	 short	 sensor	 life-
time and the price.4	 An	 alternative	 technology,	 the	 FreeStyle	
Libre	(FSL)	glucose	monitoring	(FGM),	recently	made	available	by	
Abbott	Diabetes	Care,	overcome	these	pitfalls.4	FSL	continuously	
measures interstitial fluid glucose levels in real time. In contrast 
to	CGM	systems,	FGM	 is	based	on	 the	use	of	 low	cost,	 factory-	
calibrated	 14-	day	 small	 size	 patch	 glucose	 sensors	 with	 MARD	
close to 10%.5–7 Interstitial fluid glucose levels are measured 
every	minute,	recorded	every	15	minutes	and	stored	for	a	period	
of	90	days.	Real-	time	glucose	values	are	visualized	on	demand	by	
transfer	from	the	sensor,	as	soon	as	it	is	brought	in	close	vicinity	
of	the	sensor.	The	reader	displays	the	actual	glucose	value,	a	trend	
arrow	(based	on	the	last	15-	minute	glucose	levels)	which	gives	in-
formation	on	rate	and	direction	of	glucose	changes,	and	retrospec-
tive glucose readings over the last 8 hours. Data can be uploaded 
from	the	reader	through	a	software	(Ambulatory	Glucose	profile,	
[AGP])	 that	generates	 standardized	glucose	 summaries	 stored	as	
PDF	files.8–10	As	they	provide	reliable	 information	about	glucose	
control	and	variability,	incidence,	depth	and	duration	of	hypogly-
caemic	events,	AGP-	generated	graphs	can	be	easily	used	by	 the	
patient,	either	alone	or	with	health	care	professionals	(HCP)	as	an	
educational tool.

“Real-	world”	data	looking	at	more	than	400	million	individual	glu-
cose	measurements	 recently	 reported	 that	 the	best	HbA1c	values	
and	time	in	range	(between	70	mg/dL	and	180	ml/dL)	were	observed	
among users performing the highest number of scans per day.11

These data are in accordance with those previously reported in 
the	 IMPACT	 trial	which	 showed	 in	328	well-	controlled	 individuals	
with type 1 diabetes that the time spent in nocturnal hypoglycaemia 
and	the	number	of	serious	hypoglycaemia	(<55	mg/dL)	were	signifi-
cantly reduced among individuals wearing the device. These results 
came	 along	 significant	 improvement	 in	 parameters	 of	 quality	 of	
live.12	Similar	results	were	found	in	individuals	with	type	2	diabetes	
in	the	REPLACE	program	which	also	showed	that	time	spent	in	hy-
poglycaemia was significantly reduced after 6 and 12 months along 
with improvement in treatment satisfaction.13,14

In	this	study,	we	sought	of	analysing	FGM-	induced	effects	on	the	
glycaemic	control	(HbA1c	and	hypoglycaemic	events)	in	a	cohort	of	
individuals	with	type	1	diabetes	 followed	 in	 real-	live	conditions	as	
those occurring in the daily clinical practice in an outpatient diabetes 
clinic.

2  | STUDY DESIGN AND PARTICIPANTS

This	study	was	started	as	soon	as	the	FGM	technology	became	avail-
able	in	Belgium	(January	2016	onwards).	A	total	of	135	individuals	
with type 1 diabetes were prospectively recruited from consecutive 
visits	 in	our	outpatient	clinic	 (CHR	Mons-	Hainaut,	Belgium).	Study	
eligibility criteria were type 1 diabetes diagnosed for more than 
1	year	in	male	and	female	adults,	aged	18	years	or	older	and	having	
provided	 informed	consent.	Because	of	 the	 real-	life	design	of	 this	
clinical	trial,	there	were	no	specific	exclusion	criteria,	except	the	cur-
rent	 use	 of	 another	CGM	 system,	 the	 nonacceptance	 of	 this	 new	
method	of	glucose	monitoring,	a	greatly	altered	medical	condition,	
the	nonadherence	to	the	clinic	visit	every	3	months,	the	inability	of	
using	 the	FGM	system,	 the	known	allergy	 to	medical-	grade	adhe-
sives,	and	pregnancy.	The	study	was	performed	according	a	protocol	
approved	by	the	local	Ethic	Review	Committee.

Baseline diabetes and anthropometric characteristics were re-
corded	 from	 each	 participant	 using	 standardized	 records.	 Each	 of	
them was then individually trained on how to set the device up on 
the	 back	 of	 the	 upper	 arm	every	 2	weeks.	 The	 device	was	 imme-
diately	unblinded	allowing	patients	to	readily	visualize	glucose	val-
ues.	During	the	next	2	weeks,	participants	did	not	receive	specific	
instructions	 for	 insulin	 dose	 self-	management.	 They	 were	 though	
asked	to	keep	recording	glucose	levels	in	a	diary	and	to	take	appro-
priate measures as they were previously trained to do when using 
finger	sticks.	After	2	weeks,	they	were	seen	again	to	check	for	tech-
nical	pitfalls	and	to	make	sure	they	correctly	understood	how	to	use	
the device and to set a new sensor up. Their glucose data were then 
uploaded	from	the	reader	and	AGP-	derived	reports	were	generated.	
The	 data	were	 thoroughly	 reviewed	 together	with	HCP	who	 pro-
vided insulin titration algorithms to tightly adapt insulin dosages re-
garding glucose levels. Instructions were given to anticipate as much 
as	possible	hypoglycaemic	episodes,	to	optimize	fasting	glucose	lev-
els	and	to	reduce	postprandial	glucose	excursions.	Participants	were	
invited to scan the sensor as many times as they believe to be neces-
sary	for	glucose	self-	management	and	insulin	dose	adaptations.	Each	
of them was then seen every 3 months over a period of 1 year for 
weight	measurement,	insulin	dosage	recordings,	sensor	data	upload-
ing and diabetes education.

For	the	statistical	analysis,	3	groups	of	individuals	were	consid-
ered;	 the	entire	 cohort,	 the	 subgroup	of	 them	with	HbA1c	≥	7.5%	
at	baseline	(more	than	2-	thirds	of	the	cohort)	and	the	subgroup	of	
them	with	HbA1c	<	7.5%	at	baseline.	This	splitting	was	performed	
to	identify	which	individual	with	type	1	diabetes	is	taking	the	most	
benefit	from	the	FGM	system.

HbA1c	was	measured	in	all	participants	at	0,	3,	6,	9	and	12	months	
(T0,	T3,	T6,	T9,	T12)	using	a	Bio-	Rad	10	Hemoglobin	Testing	System	
(Bio-	Rad	laboratories,	Inc,	Temse,	Belgium).

Linear	 mixed	models15 were used for longitudinal analysis ac-
cording to the recommendation of Molenberghs and Kenward16 
using	 the	R	software	 (R	Core	Team,	2016),	version	3.2.2.	The	sta-
tistical significance among groups was estimated using a paired T 
test and the correlation analysis was performed using Pearson or 
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Spearman	tests	(GraphPad	Prism,	San	Diego,	CA,	USA).	P < .05 was 
considered as statistically significant.

3  | RESULTS

3.1 | Patient characteristics at baseline

Out	 of	 the	 initial	 cohort	 of	 135	 individuals,	 3	 stopped	 for	 local	
allergy	 reason.	 Six	 others	 for	 various	 reasons	 (visibility	 of	 the	
device,	 too	many	detachments	and	 the	wish	of	using	alternative	
CGM	 methods).	 There	 were	 lost	 of	 view.	 Three	 female	 partici-
pants who became pregnant during the trial were withdrawn from 
the	final	analysis.	A	total	of	120	individuals	with	type	1	diabetes	
were finally recruited for the study. They were 40.1 ± 1.2 year old 
(mean±SEM)	with	duration	of	diabetes	of	16.8	±	1	years,	BMI	of	
25.9	±	0.5	kg/m2	 and	 baseline	 HbA1c	 levels	 of	 8.5%	±	0.1%.	 At	
the	 entry	 of	 the	 study,	 they	 were	 receiving	 0.71	±	0.02	U/kg/d	
as	 total	 daily	 dose	 (TDD)	 of	 insulin.	Of	 the	120	participants,	 90	
were treated with daily multiple doses of insulin (MDI) and the 
30	remaining	with	continuous	subcutaneous	insulin	infusion	(CSII)	
(Table	1A).

The	average	number	of	glucose	controls	per	day	by	BGM	before	
receiving	 the	 first	 sensor	 (T0-	15d)	was	2.88	±	0.12/d.	As	soon	as	
participants	 had	 access	 to	 FGM	 and	 received	 the	 green	 light	 for	
insulin	 dose	 adjustment	 (T0:	 2	weeks	 after	 having	 received	 the	
first	 sensor),	 they	 stopped	 nearly	 immediately	 of	 checking	 cap-
illary	 blood	 glucose	 levels	 by	 BGM.	 By	 contrast,	 the	 number	 of	
sensor scans per day significantly raised up to 8.87 ± 0.58/d and 
remained stable throughout the study period (8.85 ± 0.69/d at T12) 
(Table 1B).

There was a slight increase in BMI values which reached the sta-
tistical	significance	only	at	T6	(26.69	±	0.62	kg/m2) as compared to 
T0	(25.93	±	0.51	kg/m2) (P < .05). This moderate weight gain was ob-
served	only	in	individuals	with	baseline	HbA1c	levels	≥7.5%	(Table	2).

3.2 | The HbA1c levels significantly decrease in 
individuals with type 1 diabetes using FGM

When	the	whole	cohort	of	participants	was	taken	into	consideration,	
there	was	 a	 significant	 reduction	 in	HbA1c	 levels	with	 a	decrease	
from 8.51% ± 0.14% to 7.77% ± 0.95% already at visit T3 compared 
to T0 (P < .0001). This value flattened at 6 months to slightly (but 
significantly) increase up to 7.91% ± 1.11% and 7.92% ± 0.09% 
at	 T9	 and	 T12,	 respectively	 (Figure	1A).	 The	 decrease	 in	 HbA1c	
levels was driven by the subgroup of individuals with baseline 
HbA1c	≥	7.5%.	 Among	 those	 participants,	 HbA1c	 levels	 dropped	
from	8.95%	±	0.14%	to	8.03%	±	0.09%,	7.99%	±	0.1%,	8.2%	±	0.13%	
and	8.16%	±	0.09%	at	T3,	T6,	T9	and	T12	 (P	<	.0001),	 respectively	
(Figure	1B).	By	contrast,	there	was	no	change	in	HbA1c	levels	in	the	
subgroup	 of	 participants	 with	 baseline	 HbA1c	<	7.5%.	 There	 was	
even	a	progressive	increase	in	HbA1c	levels	which	reached	the	sig-
nificance at T12 (7.14% ± 0.16%) as compared to T0 (6.8% ± 0.11%; 
P	<	.05;	Figure	1C).

As	shown	in	Figure	2,	there	was	a	negative	correlation	between	
the	number	of	scans	per	day	and	the	decrease	in	HbA1c	levels.	This	
negative	 correlation	was	 observed	 at	 all	 time-	points	 and	 in	 the	 2	
subgroups	of	patients	regardless	baseline	HbA1c	levels.

3.3 | The number, but not the duration, of 
hypoglycaemic events increases in individuals with 
type 1 diabetes using FGM

There	has	been	no	episode	of	severe	hypoglycaemia	(requiring	third-	
party assistance and/or injection of glucagon) during the entire pe-
riod of observation.

When	 considering	 the	 whole	 cohort	 of	 participants,	 the	
 number of hypoglycaemic events (defined as glucose levels < 
70	mg/dL	 [3.9	mmol/L])	 significantly	 increased	 from	 16.9	±	1.44	
events/month to 22.9 ± 2.03 events/month at T3 (P < .001). The 

TABLE  1  (A)	Characteristics	of	participants	at	baseline.	A	total	of	120	individuals	with	type	1	diabetes	were	included	in	this	observational	
prospective	study.	(B)	Number	of	daily	scans.	Results	are	expressed	as	means	±	SEM

(A)

Mean ± SEM Minimum Maximum

Age	(years) 40.11 ± 1.278 18 76

Diabetes duration (years) 16.84 ± 1.033 1 47

HbAlc(%) 8.5 ± 0.1385 5.6 16

BMI	(kg/m2) 25.93 ± 0.51 17.72 47.27

Insulin	(U/Kg.d) 0.7151 ± 0.026 0.3333 1.809

(B)

T0- 15d T0 T3 T6 T9 T12

Number	of	scans	
(mean	±	SEM)

2.885 ± 0.12 
n = 110

8.871 ± 0.58 
n = 101

8.23 ± 0.45 n = 103
NS

8.01 ± 0.5
n = 91
P < .05 vs T0

8.49 ± 0.58 
n = 89
NS

8.8 ± 0.69
n = 73
NS

BMI,	Body	mass	index.
At	all	time,	P	<	.00001	as	compared	to	T0-	15d.
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number	 of	 hypoglycaemic	 episodes	 at	 T6,	 T9	 and	 T12	was	 alike	
to	T3,	but	again	 significantly	 increased	compared	 to	T0	 (P < .05) 
(Figure	3A).	The	increased	number	of	mild	hypoglycaemic	events	
was mostly observed in the subgroup of participants with baseline 
HbA1c	 levels	≥7.5%	(Figure	3B).	This	 increase	was	transient	with	
a	peak	at	T6	(26.2	±	2.7	events/month)	compared	to	T0	(17	±	1.6	

events/month) which then decreased at T12 (20.38 ± 2.06 events/
month).	 A	 positive	 trend	 was	 also	 observed	 in	 the	 subgroup	 of	
participants	with	baseline	HbA1c	 levels	<7.5%,	but,	compared	to	
T0	(16.4	±	3.7	events/month),	the	statistical	significance	was	ob-
served only at T3 (28.5 ± 5.6 events/month) and not at the other 
time-	points,	 likely	because	of	the	 lower	number	of	 individuals	 in	
this	subgroup	(Figure	3C).

When	 the	 whole	 cohort	 was	 taken	 into	 consideration,	 there	
were	no	frank	changes	in	the	duration	of	hypoglycaemic	events.	It	
slightly	decreased	at	T3	as	compared	to	T0,	but	only	in	the	subgroup	
of	participants	with	baseline	HbA1c	levels	≥7.5%	(Figure	3D-	F).

As	expected	and	reported	in	Figure	S1,	there	was	a	negative	cor-
relation	between	the	number	of	hypoglycaemic	events	and	HbA1c	
levels.

3.4 | The total daily insulin dose (TDD) remained 
stable over time with changes in the long- acting/
rapid- acting insulin ratio

Insulin	TDD	was	higher	in	participants	with	baseline	HbA1c	lev-
els	≥7.5%	 (0.74	±	0.03	U/kg/d)	compared	 to	 those	with	baseline	
HbA1c	 levels	 <7.5%	 (0.62	±	0.03	U/kg/d).	 TDD	 remained	 stable	
over	 time,	 with	 a	 transient	 decrease	 that	 was	 significant	 at	 T3	
in the entire cohort and in the subgroup of participants with 
baseline	HbA1c	 levels	≥7.5%.	As	shown	 in	Table	2,	 the	doses	of	
long-	acting	insulin	significantly	decreased	over	time,	especially	in	
participants	with	baseline	HbA1c	 levels	≥7.5%.	By	contrast,	 the	
doses	of	rapid-	acting	insulin	increased	over	time	to	reach	the	sta-
tistical	significance	at	T6	(29.97	±	1.98	U/d)	and	T9	(30.03	±	2.02	
U/d)	compared	to	T0	(28.37	±	1.55	U/d).	This	increase	was	mostly	
observed	in	the	subgroup	of	individuals	with	baseline	HbA1c	lev-
els	≥7.5%.

4  | DISCUSSION

In	 accordance	with	 previous	 studies,4–7,11–14 our data confirm that 
the	FGM	system	is	easy	to	use	and	quite	convenient	for	people	with	
type 1 diabetes. The confidence of the participants in this new tech-
nology	was	confirmed	by	the	fast-	increased	rate	of	sensor	scans	per	
day	and	the	associated	drop	in	the	rate	of	conventional	BGM	as	soon	
as	they	had	access	to	FSL-	associated	at-	demand-	readings	for	insulin	
dose adjustment. The high degree of satisfaction was confirmed by 
the	high	 level	 of	 utilization	 still	 observed	by	 the	end	of	 the	 study	
period.	Some	finger	strips	were	still	used	though,	mainly	during	the	
first	weeks	of	the	study	(between	T0-	15d	and	T0),	to	cross-	check	re-
sults	provided	by	FSL.	BGM	was	then	rapidly	abandoned	when	peo-
ple	acquired	confidence	in	FGM	because	of	the	verified	concordance	
between	 BGM	 and	 FGM	 values.	 Nevertheless,	 because	 technical	
failures	can	always	occur,	participants	were	still	encouraged	to	keep	
measuring capillary blood glucose in case of doubt about glucose 
data	provided	by	FSL	or	discordance	between	their	feelings	and	data	
displayed by the reader.

F IGURE  1 HbA1c	values	over	time.	A,	HbA1c	values	(indicated	
above	the	columns)	in	the	entire	cohort.	HbA1c	values	significantly	
decreased	at	all	time-	points	even	though	they	were	slightly	
increasing	after	9	months.	B,	HbA1c	values	(indicated	above	the	
columns)	in	the	subgroup	of	individuals	with	HbA1c	≥	7.5%	at	T0.	
HbA1c	values	significantly	decreased	at	all	time-	points.	C,	HbA1c	
values (indicated above the columns) in the subgroup of individuals 
with	HbA1c	<	7.5%	at	T0.	No	change	in	HbA1c	levels	was	observed	
except	at	T12	where	there	were	slightly	increased.	The	numbers	
in	the	columns	represent	the	number	of	individuals.	*,	P < .0001 as 
compared	to	T0;	+,	P	<	.01	vs	T3;	°,	P	<	.05;	°°,	P	<	.001	vs	T6	(A	and	
B).	*,	P < .05 as compared to T0 (C). T0 = 15 days after setting of the 
first sensor
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The main finding of the study was the significant decrease in 
HbA1c	 levels	 already	 observed	 at	 T3	which	 lasted	 up	 to	 the	 end	
of	 the	observation	period.	The	 improvement	 in	HbA1c	values	was	
mainly	observed	in	the	subgroup	of	individuals	with	baseline	HbA1c	

levels	 ≥7.5%.	 When	 considering	 well-	controlled	 individuals	 for	
whom	there	was	no	HbA1c	 improvement	 (HbA1c	even	slightly	 in-
creased	at	12	months),	 it	 therefore	 comes	out	 that	 less-	controlled	
individuals	seem	to	be	those	who	take	the	most	advantage	of	this	

F IGURE  2 Correlation	between	HbA1c	values	and	the	number	of	daily	scans.	The	correlation	was	calculated	using	Pearson	correlation	
coefficient (r),	excepted	if	indicated.	A	negative	correlation	was	observed	between	the	number	of	scans	and	the	HbA1c	values	at	all	 
time-	points



     |  7 of 9PARIS et Al.

new technology. These people are usually less motivated or more 
reluctant	 of	 using	 the	 often-	considered	 hassle	 and	 inconvenient	
conventional	BGM.	A	population-	based	study	even	lately	indicated	
that	up	to	1-	third	of	individuals	with	type	1	diabetes	do	perform	no	
BGM	at	all.17	Our	study	conducted	in	real-	life	conditions	therefore	
suggests	that	the	access	to	the	FGM	technology	tends	to	 improve	
the willingness of individuals with poor glycaemic control to better 
take	care	of	the	disease.

Regarding	 the	 subgroup	 of	 well-	controlled	 participants	 with	
baseline	HbA1c	 levels	 <7.5%,	 our	 results	 are	 partly	 in	 accordance	
with those reported by Bolinder et al.12	 In	 this	 randomized	 con-
trolled	 study,	 therefore	 different	 from	 the	 observational	 design	
of	 our	 study,	 there	was	 a	 38%	 reduction	 in	 the	 time	 spent	 in	 hy-
poglycaemia at night and a 50% reduction in serious hypoglycae-
mia	 in	the	 intervention	group.	HbA1c	 levels	were	unchanged	after	
6	months.	In	contrast	with	our	study,	the	intervention	group	in	the	
Bolinder	 study	was	exclusively	 composed	of	highly	motivated	and	
well-	empowered	 individuals	who	were	deeply	 involved	 in	daily	di-
abetes	self-	management.	Noteworthy,	although	participants	 in	the	
intervention	group	had	direct	access	to	the	glucose	data,	and	again	
in	contrast	with	our	study,	no	specific	instruction	was	given	for	them	

to	 interpret	 these	 data.	 In	 our	 study,	 the	 education	 strategy	 was	
different	as	participants,	as	soon	as	2	weeks	after	having	received	
the	first	sensor,	were	strongly	encouraged	of	using	glucose	data	dis-
played by the reader to modify insulin dosages according to treat-
ment	 algorithms	 provided	 by	 HCPs.	 Compared	 to	 less-	controlled	
participants,	 the	glycaemic	control	did	not	 further	 improve	among	
those	well-	controlled	at	baseline.	HbA1c	levels	even	moderately	in-
creased	by	the	end	of	the	observation	period,	but	at	a	level	(7.14%)	
that can be still considered as acceptable regarding the international 
recommendations.	 In	 the	meantime,	 there	was	 a	 positive	 trend	 in	
the	number	of	mild	hypoglycaemia	which	can	be	explained	by	 the	
fact	 that	 although	 the	amount	of	 long-	acting	 insulin	was	 reduced,	
the	 amount	 of	 rapid-	acting	 insulin	 increased	 overtime	when	mea-
sured	in	the	cohort	taken	as	a	whole.	After	questioning	participants,	
it	appeared	that,	because	of	their	increased	confidence	in	the	FGM	
technology,	they	were	inclined	of	taking	more	audacious	therapeutic	
decisions	to	challenge	for	instance	postprandial	glucose	excursions.	
There was in general less fear of hypoglycaemic events because of 
the	participant’s	ability	 to	quickly	 recognize	and	correct	 them	and	
to	better	anticipate	events	thanks	to	the	glucose	trends	arrows	that	
were	considered,	beside	displayed	actual	glucose	levels,	as	the	most	

F IGURE  3 Number	of	hypoglycaemic	
events/month	(A,	B	and	C)	and	mean	
duration of a hypoglycaemic event  
(D,	E,	and	F).	A,D,	The	entire	cohort.	B,E,	
Participants	with	HbA1c	≥	7.5	at	T0.	C,F,	
Participants	with	HbA1c	<	7.5	at	T0.	The	
results are indicated above each column. 
The numbers in the columns represent 
the	number	of	individuals.	*,	P	<	.05;	**,	
P	<	.01;	***,	P	<	.001	as	compared	to	T0;	+,	
P	<	.05	vs	T3;	°,	P < .05 vs T6
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helpful	tool	provided	by	FGM.	This	advantage	largely	overcame	the	
absence	of	 real-	time	 alerts	 for	 high	or	 low	glucose	 levels	 conven-
tional	CGM	systems	usually	offer.

Same	observations	were	made	among	less-	controlled	individuals	
who,	because	of	higher	HbA1c	levels	at	baseline,	saw	their	glycaemic	
control significantly and rapidly improved. This shift in using more 
prandial insulin occurred despite no relevant changes in insulin TDD 
of	 likely	because	day-	to-	day	changes	 in	 insulin	profiles	were	made	
gradually. It is worth noting that the increased rate of hypoglycaemic 
events	 (at	 least	 in	 the	subgroup	of	 less-	controlled	 individuals)	was	
transient	and	reached	a	maximum	at	6	months	to	decrease	signifi-
cantly	at	12	months.	Again,	after	questioning	participants,	it	clearly	
came	out	that,	because	of	the	increased	level	of	acceptance	of	the	
new glucose monitoring system in deep contrast with conventional 
BGM,	less-	controlled	participants	were	also	more	actively	commit-
ted	in	controlling	their	disease,	while	fearing	less	hypoglycaemia.	The	
participant	“enthusiasm”	was	sometimes	cooled	down	by	HCPs	who	
endlessly	 insisted	on	 the	 importance	of	hypoglycaemia	avoidance,	
again	emphasizing	the	relevance	of	an	ongoing	personalized	educa-
tion	oriented	towards	the	management	of	potential	drawbacks.

The	improvement	in	HbA1c	values	observed	in	our	study	is	also	
in agreement with recent papers that reported improved glycaemic 
control in people with type 1 and type 2 diabetes who are using 
CGM	systems	on	a	regular	basis.18–20

There was a clear and significant correlation between the num-
ber	 of	 scans	 per	 day	 and	 improved	 HbA1c	 levels,	 again	 in	 accor-
dance	with	previous	studies,	for	instance	the	real-	world	data	which	
showed	 a	 significant	 decrease	 in	 HbA1c	 levels	 among	 individuals	
who	checked	daily	glucose	levels	at	the	highest	rate.11 The perfor-
mance	of	the	FGM	system	therefore	depends	on	the	frequency	of	
sensor	utilization.	Any	advantage	taken	from	the	system	 is	 rapidly	
lost as soon as the rate of scans per day decreases. It is therefore of 
crucial	importance	to	keep	constant	the	motivation	of	people	with	
diabetes	for	them	keeping	the	scanning	rate	at	the	highest	level.	The	
intervention of the medical/paramedical team as support of ongoing 
education is therefore mandatory. Beyond the psychological sup-
port,	it	helps	people	with	diabetes	to	keep	taking	overtime	the	best	
therapeutic	decisions	 in	terms	of	 insulin	self-	adjustment	on	a	daily	
basis.

In	summary,	our	data	indicate	that	the	FGM	system	used	in	day-	
to-	day	clinical	practice	is	a	well-	tolerated	technology	that	is	readily	
adopted by the vast majority of people with type 1 diabetes. Beyond 
the	unquestionable	comfort	this	new	technology	offers,	it	improves	
per se the glycaemic control in people with type 1 diabetes followed 
in	 real-	life	 conditions.	 This	 new	 technology	 provides	 real-	time	 re-
liable glucose information and glucose trends that are proactively 
used	 by	 people	 with	 type	 1	 diabetes	 for	 fine-	tuning	 therapeutic	
decision and adaptation of insulin dosages. This beneficial effect is 
obtained	in	a	context	of	structured	therapeutic	education	and	is	cor-
related	with	the	number	of	scans	per	day.	As	long	as	the	motivation	
is	kept	intact,	the	FGM	technology	contributes	to	empower	people	
with type 1 diabetes. It reinforces their confidence in the ability 
to	better	 improve	 the	 glycaemic	profile,	while	 foreseeing	possible	

hypoglycaemic events that can be then anticipated or at least better 
controlled.
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