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Performance of continuous glucose
monitoring devices during intensive
exercise conditions in people with diabetes:
the Mont Blanc experience

Diabet. Med. 37, 1204–1205 (2020)

With increasing use of both flash glucose monitoring and

real-time continuous glucose monitoring and the reliance of

users on these readings, accuracy is important, in particular

during intensive exercise. We investigated the performance of

the FreeStyle Libre 1 flash glucose monitor and the Guardian

Connect EnliteTM real-time continuous glucose monitor by

comparing readings with self-monitored blood glucose values

during intensive exercise.

Measurements were performed in 14 participants with

type 1 diabetes and three participants with type 2

diabetes during 6 days of mountain biking in the Mont

Blanc massif. The distance cycled was up to 218 km and

the maximum altitude reached was 2523 m. Participants

were asked to perform blood glucose measurements (after

cleaning their finger) at least seven times each day. Self-

monitored (capillary) blood glucose measurements were

performed using Precision NeoPro strips that are aligned

to the ‘gold standard’ reference method with National

Institute of Standards and Technology standards [1].

Flash glucose monitoring and real-time continuous glu-

cose monitoring readings were obtained within 2 min of

the self-monitored blood glucose measurement. Both the

data registered during the exercise period and those

registered during the rest of the day were included in

the analysis.

The median [interquartile range (IQR)] age of the study

participants was 41 (29–56) years, the median (IQR) HbA1c

was 52 (38–77) mmol/mol [6.9 (5.6–9.2)%], median (IQR)

BMI was 24 (22–30) kg/m2, and median (IQR) diabetes

duration was 21 (4–45) years.

Of the total of 676 self-monitored blood glucose readings

that could be coupled to the FreeStyle Libre 1 flash glucose

monitor and/or Guardian Connect EnliteTM readings, 414

datasets were considered suitable for comparing the FreeStyle

Libre 1 flash glucose monitor with the Precision NeoPro

strips readings, and 311 for comparison of the Guardian

Connect EnliteTM with the Precision NeoPro strips readings.

Point accuracy of FreeStyle Libre 1 flash glucosemonitor and

Guardian Connect EnliteTM based glucose values vs the

Precision NeoPro strips measurements was determined as a

percentage within Parkes error zones, where values in zones A

andBwere deemedclinically acceptable,whereas those in zones

C, D and E were considered potentially unsafe [2]. When

comparing FreeStyle Libre 1 flash glucose monitor with

PrecisionNeoPro strips readings, 96.2%ofmeasurements were

in zones A+B and 3.8% in zones C+D. For the Guardian

Connect EnliteTM vs PrecisionNeoPro strips comparison, these

numbers were: 90% in zones A+B and 10% in zones C+D.

The mean absolute relative difference (MARD) when

comparing FreeStyle Libre 1 flash glucose monitor with

NeoPro strip readings in the hypoglycaemic range (glucose

< 4 mmol/l) was 23% (n = 42), in the euglycaemic range

(glucose 4–10 mmol/ l) it was 25% (n = 273), and in the

hyperglycaemic range (glucose > 10 mmol/l) it was 16%

(n = 99). When comparing the Guardian Connect EnliteTM

with the Precision NeoPro strip readings, the MARDs were

64% (n = 42), 26% (n = 203) and 16% (n = 66), respec-

tively. The overall MARD for the FreeStyle Libre 1 flash

glucose monitor was 22% and for the Guardian Connect

EnliteTM monitor it was 29%.

When assessing our results using the thresholds described

in the recently formulated guidelines for Integrated Contin-

uous Glucose Monitoring Approvals [Class II–510(K)] [3],

none of the results reached the proposed thresholds for

accuracy (Table 1).

Table 1 Performance of FreeStyle Libre 1 flash glucose monitor and Guardian Connect EnliteTM with Precision NeoPro strips according to
Guidelines for Integrated Continuous Glucose Monitoring Approvals [Class II–510(K)], using Precision NeoPro strips as reference

Glucose

FreeStyle Libre 1 flash
glucose monitor,
n = 414 % (n/N)

Guardian Connect
EnliteTM, n = 311 % (n/N)

New Guidelines for Integrated
CGM Approvals accuracy %:
lower bound of one-sided 95% CI

Hypoglycaemia < 4 mmol/l 64 (27/42) 21 (9/42) >85: within � 0.7 mmol/
95 (40/42) 74 (31/42) >98: within � 2.2 mmol/l

Euglycaemia 4–10 mmol/l 47 (129/273) 43 (87/203) >70: within � 15%
82 (223/273) 81 (164/203) >99: within � 40%

Hyperglycaemia >10 mmol/l 57 (56/99) 59 (39/66) >80: within � 15%
95 (94/99) 89 (59/66) >99: within � 40%

Overall - 62 (257/414) 53 (165/311) >87: within � 20%
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Taken together, our results, obtained in a real-life setting,

demonstrate that during periods of daily intensive exercise,

interstitial glucose measurements often show inaccurate and

frequently higher readings compared to capillary measure-

ments. Clinically relevant glucose concentration differences

were present when comparing different glucose measure-

ments, especially in the lower regions. This confirms findings

obtained previously in controlled settings [4,5].

We did not examine the possible mechanisms for the

considerabledifferencesobserved.Nevertheless, fromaclinical

point of view, our data emphasize the necessity to instruct

people with diabetes that, if doubtful interstitial readings are

obtained on days during which intensive exercise has been

performed (especially readings in the hypoglycaemic ranges),

confirmation with a capillary measurement is necessary.
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Some young adults with cystic
fibrosis-related diabetes may safely stop
insulin without any adverse clinical
sequelae

Diabet. Med. 37, 1205–1208 (2020)

Cystic fibrosis (CF) is a genetic condition that presents with

reduced lung function and pancreatic exocrine and endocrine

insufficiency. Although insulin sensitivity is generally normal

or only mildly impaired in people with CF [1], reduced

insulin secretion occurs frequently and CF-related diabetes

(CFRD) is one of the commonest comorbidities, with an

estimated prevalence of 12.4% in Europe [2]. It is most often

diagnosed between the ages of 18 and 25 years.

During puberty there is a 25–30% physiological decline in

insulin sensitivity that recovers post puberty and is on a par

with that seen during pregnancy [3]. Many people with

CFRD start insulin therapy during puberty or early adult-

hood to maintain normoglycaemia, prevent decline in lung

function and support growth and weight gain. Once started,

insulin is seldom stopped. Although pubertal insulin resis-

tance is rarely the reason for insulin initiation, once insulin

sensitivity improves post-puberty, the need for insulin may

diminish. In the present study, we examined whether young

adults with CFRD who had started insulin during puberty or

early adulthood could stop their treatment without any

clinical deterioration. The study protocol was approved by

the University of Southampton Ethics and Research Gover-

nance Online committee (ID 41862).

University Hospital Southampton NHS Foundation Trust

hosts the Wessex regional CFRD service. In 2018, there were

45men and 31women aged 18–25 years attending the service.

Of these, 34 had CRFD, 12 had impaired glucose tolerance

and 30 had normal glucose tolerance. Of the 34 with CFRD,

29 were treated with insulin at transition from the paediatric

to adult services. The organization of care across our region
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