
EDITORIAL

Flash Glucose Monitoring: The Future Is Here

Satish K. Garg, MD1,2 and Halis Kaan Akturk, MD,1,2

We cannot believe that it has been more than two de-
cades since we first evaluated real-time continuous

glucose monitoring (CGM)—(GlucoWatch�) in patients with
type 1 diabetes (T1D). The first real-time CGM (GlucoWatch),
which uses a reversed iontophoresis to measure interstitial
glucose, was approved to be used for 12 h by the Food and
Drug Administration (FDA) in 1999.1,2 Since then, several
advancements have led to the availability of many CGM sys-
tems MiniMed iPro�, Enlite 2�, Enlite Enhanced, Enlite 3
(Medtronic, Northridge, CA), DexCom STS (Short Term
Sensor), Dexcom 3, 7, Gen 4 and 5� (Dexcom, San Diego,
CA), and Navigator� (Abbott Diabetes Care, Alameda,
CA).3,4 All of the CGMs were approved as adjunctive and
needed 2–4 calibrations a day.3,4 Bailey et al. highlighted the
accuracy of CGMs and clinical implications of accuracy in
this supplement.5 Most recently, for the first time, Dexcom
Gen 5 was approved as nonadjunctive, and CGM data could
be used for insulin dosing decisions, although it still needs 2
calibrations a day.6 Large, multicenter, randomized clinical
trials that showed the utility of using CGM were detailed by
Slattery et al. in this supplement.7 The first major breakaway
came with the launch of FreeStyle Libre Pro� (professional)
or personal—a patch glucose sensor, needing no calibration
(factory calibrated) that lasts for 14 days.8,9

FreeStyle Libre� professional or personal, commonly
referred to as ‘‘flash glucose monitoring’’ system, where the
data are available on demand at any time during 14 days and
needs no calibration during its use. Only FreeStyle Libre Pro
is currently approved by FDA for professional use.8 Wright
et al. emphasized the benefits of flash glucose monitoring
professional use with real case series in this supplement.10

The flash glucose monitoring has had a significant uptake
in European countries wherever it has been made avail-
able. In fact, more recently, I had two of my patients who
bought their flash glucose monitoring personal in Europe,
and they were very ‘‘impressed’’ with its accuracy, ease of
use, and liked that flash glucose monitoring did not need
any calibrations. There are many reasons for early success
and rapid uptake of flash glucose monitoring. These include
the following:

� Lowest cost of a CGM system (flash glucose monitoring)11

� No calibration needed12 (I can’t emphasize this enough
as it is a big deal for most patients)

� First 14-day factory-calibrated flash glucose monitor-
ing11,12

� Reliable and accurate data available on demand
throughout its use9

� Similar (lower) MARD (mean absolute relative differ-
ence) throughout 14 days of use11,13

The features that distinguish flash glucose monitoring from
CGM include (1) no alerts or alarms. Many patients are fed up
with the alarms from CGM systems (several of them ‘‘false’’)
and get an ‘‘alarm fatigue’’ and thus have adopted flash
glucose monitoring gladly14; (2) the data are recorded con-
tinuously as with other CGMs; however, they are only
available on demand for 14 days and can be downloaded; (3)
the adoption of ambulatory glucose profile (AGP) in the
downloaded data has been well validated in the literature, and
both patients and providers can visualize the data in a simple
and standardized way.15

With new technologies, we have more accurate day to day
assessments of the patients with diabetes especially as it relates
to hypo- and hyperglycemia. As described by Wright et al. in
this supplement, other parameters in diabetes care follow-up
such as glycemic variability may also contribute to many ad-
verse events associated with diabetes.16–18 Using CGM or flash
glucose monitoring for the patients who have high glycemic
variability was highlighted by Ajjan et al. in this supplement.19

Concomitant use of new medications such as glucagon-like
peptide-1 analogues and sodium–glucose cotransporter in-
hibitors with insulin in type 2 diabetes (T2D) opened a new
era for insulin dose adjustments. Rather than waiting for
the next A1c result to determine the effect of the ‘‘add on,’’
medications and/or dose adjustments can be made by personal
or professional use of CGM/flash glucose monitoring tech-
nologies. Patients who especially use high doses of insulin
with an insulin pump or multiple daily injections and expe-
rience frequent hypo- and hyperglycemia also may take ad-
vantage of availability of ‘‘data on demand’’ from CGM and
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flash glucose monitoring.20 As described by Carlson et al. in
this supplement, AGP with CGM or flash glucose monitoring
use in adults with T2D has significant benefits.21

CGM and flash glucose monitoring use in the pediatric
population is another hot topic. Prevention of hypoglycemia
is important not only for pediatric patients with T1D but also
other associated disorders that may cause hypoglycemia such
as adrenal insufficiency, glycogen storage disorders, and
cystic fibrosis. Several studies showed clinical benefits of
flash glucose monitoring use in pediatric patients with
T1D.22–24 The clinical implications of CGM use to prevent
hypoglycemia in children with T1D and other metabolic
disorders were highlighted in this supplement by Lal et al.25

We hope that flash glucose monitoring (FreeStyle Libre
personal) will be made available soon in the United States
after approval by the FDA. We also hope that it is approved as
‘‘nonadjunctive,’’ since most providers and patients do not
use current CGMs as adjunctive. There is enough literature
available highlighting the accuracy and safety of flash glu-
cose monitoring personal use as a stand-alone system, just
like CGMs.4,26–31

Future developments in flash glucose monitoring may in-
clude the availability of ‘‘adjustable and predictable’’ alerts
and alarms and data made available on a mobile phone (so
that patients do not need to carry another device).32 Early
versions of FreeStyle Libre link are available in Europe
through an application on Android phones.33 Last but not
least, flash glucose monitoring data may become available as
‘‘continuous’’ like CGMs and by using Bluetooth technol-
ogy, data could be made available on the pumps or smart
phones and possibly be used to drive insulin delivery like in
the artificial pancreas.32,34,35

We thank Abbott Diabetes Care for thinking ‘‘outside the
box’’ and launching the first no calibration (factory cali-
brated) 14-day on-demand sensor. The science behind the
factory calibration of flash glucose monitoring was discussed
in detail by Hoss et al. in this supplement.36 We hope you
enjoy reading this supplement on flash glucose monitoring
and want to thank Abbott for sponsoring the supplement.

Patients and providers were always asking for such a
product. We think the future of CGM and flash glucose
monitoring is bright with all the ongoing research that is
likely to impact lives of people with diabetes positively and
hopefully reduce ‘‘overall diabetes burden.’’

Author Disclosure Statement

No competing financial interests exist.

References:

1. Garg SK, Potts RO, Ackerman NR, et al.: Correlation of
fingerstick blood glucose measurements with GlucoWatch
Biographer results in young subjects with type 1 diabetes.
Diabetes Care 1999;22:1708–1714.

2. Tamada JA, Garg S, Jovanovic L, et al.: Non-invasive
glucose monitoring: comprehensive clinical results. Cygnus
Research Team. JAMA 1999;282:1839–1844.

3. Garg SK, Akturk HK: The future of continuous glucose mon-
itoring. Diabetes Technol Ther 2017;19(Suppl 3):S-1–S-2.

4. Mazze RS: Acceptance of FGM or CGM in clinical
decision-making and patient preference: where do we go
from here? Diabetes Technol Ther 2017;19:142–144.

5. Bailey T: Clinical implications of accuracy measurements
of continuous glucose sensors. Diabetes Technol Ther 2017;
19(Suppl 2):S-51–S-54.

6. U.S. Food and Drug Administration: Approval Order:
Dexcom G5 Mobile Continuous Glucose Monitoring Sys-
tem. PI20005. Silver Spring, MD: Department of Health
and Human Services, 2016.

7. Slattery D, Choudhary P: Clinical use of glucose monitor-
ing in adults with type 1 diabetes. Diabetes Technol Ther
2017;19(Suppl 2):S-55–S-61.

8. U.S. Food and Drug Administration: Approval Order:
Freestyle Libre Pro Flash Glucose Monitoring System.
PI50021. Silver Spring, MD: Department of Health and
Human Services, 2016.

9. Bailey T, Bode BW, Christiansen MP, et al.: The performance
and usability of a factory-calibrated flash glucose monitoring
system. Diabetes Technol Ther 2015;17:787–794.

10. Wright Jr EE, Gavin III JR: Clinical use of professional
continuous glucose monitoring. Diabetes Technol Ther
2017;19(Suppl 2):S-12–S-15.
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