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Disclaimer

This slide kit has been approved for proactive use by the Sanofi
Medical Team with Healthcare Professionals for educational material
on type 1 diabetes and exercise.

Viewers are cautioned to use their own professional judgement
and consult the primary references, and/or any other appropriate
sources prior to making clinical decisions for individual patients.
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Exercise Is a Key Pillar of Metabolic Health in People L0
with Diabetes

Benefits of physical exercise in people with type 1 diabetes:

O Improved physical fithess and strength!

Reduced insulin requirements!

=]

Reduced cardiovascular risk factors™

Associated with reduced risk of microvascular complications!

Reduced cardiovascular disease and mortality!

Greater satisfaction with life and well-being'

Improved cognitive function?

*Improvement in lipid levels, endothelial function and insulin resistance.
1. Chimen M, et al. Diabetologia. 2012;55:542-51. 2. Bai A, et al. BMC Public Health. 2021;21:481.
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However, There Are Numerous Challenges Associated
with Exercise for People with Type 1Diabetes

Key barriers to physical activity identified by a survey of 100 adults

with type 1diabetes!
4 N N N ™
Fear of Loss of control Low
: Work schedule , :
hypoglycemia over diabetes fitness level
\. J AN J J

Factors associated with these barriers included a poor understanding of insulin pharmacokinetics

and strategies to prevent hypoglycaemia

Study participants included 100 adults with Type 1 diabetes (92% Caucasian; 50% female; mean age 43.5 years; duration of diabetes 23.3 years)
attending regular outpatient clinic appointments in Montreal, Canada.

1. Brazeu AS, et al. Diabetes Care. 2018;31(11):2108-9.



Physical Activity Does Carry Some Potential Risks
for People with Type 1 Diabetes'

@_
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Insulin sensitivity is
increased during exercise
and can last for up to
48 hours after stopping
exercise

DKA, diabetic ketoacidosis.

1. Trojian T, et al. Clin J Sport Med. 2022;32(1):8-20.
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Vigorous exercise can

cause an acute stress

response that blunts
insulin sensitivity
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Caused by

excessive levels
of hypoglycaemia

J

Increased risk due to
impaired skin perfusion
and sweating in people

with type 1 diabetes



Exercise Factors Impacting Glucose Control 0
in People with Type 1 Diabetes'2

l _\'/_ O
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High intensity activities cause Morning exercise is
a greater release of recommended for people
counterregulatory hormones like with type 1 diabetes in order
adrenaline and glucagon that can to reduce the risk of
cause immediate and lasting overnight hypoglycaemia

elevations in blood glucose

Participation in aerobic, Longer durations of activity Large, individual variations
anaerobic and mixed forms generally result in greater in hormonal responses
of exercise can result expenditure of glucose to prolonged exercise
in widely varying glucose and can increase the risk of varying types have been
responses of hypoglycaemia demonstrated in athletes

with type 1 diabetes

1. Colberg SR, et al. J Diabetes Sci Tech. 2015;9(3):609-18. 2. Moser O, et al. Dia betologia. 2020;63(12):2501-20.
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ADA Exercise Recommendations for People
with Type 1 Diabetes

o = X

Repeated, continuous movement Purposeful movements against Flexibility or balance exercises
of large muscle groups that an external load toimprove may be particularly useful for
primarily depend on the aerobic muscular strength and older adults with diabetes
energy system endurance - primarily target e.g. stretching, balance training'

2-3 sessions/week for older adults
with diabetes!

anaerobic metabolic pathways'

150 mins/week (moderate intensity) _ : :
75 mins/week (high intensity) 2-3 sessions/week

Increases insulin sensitivity * Improves body composition * Improves range of motion

: _ around muscle joints
Improves lung function « Improves bone mineral
Improves cardiac output density * Improves balance and gait
Lowers the risk of CV disease

* Improves blood lipid profiles « Can reduce the risk of falls

* Improves overall CV health

ADA, American Diabetes Association; CV, cardiovascular.
1. Colberg SR, et al. Diabetes Care 2016;39:2065-2079.



Blood Glucose Responses to Physical Activity in Type 1 Diabetes bridge /—
are Highly Variable Based on Activity Type/Timing and Require
Different Adjustments'’

AEROBIC MIXED ANAEROBIC

In general, aerobic e—— & % & * — e Insituations of brief
exercise decreases and intense anaerobic
blood glucose levels if ® exercise or during HIIT,
performed postprandial, glucose concentrations
with the usual insulin typicallyrise
before exercise

dose administered
at the meadl

Work rate

[

Glucose

trends \\Ab _—_

Mixed activities, such as team/individual
field sports, are associated with better
glucose stability

HIIT, high-intensity interval training.
1. Riddle MC, et al. Lancet Diabetes Endocrinol. 2017,5:377-9.



Key Nutritional Factors for Optimizing Exercise
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Performance in People with Type 1 Diabetes!

Y

* Typically, carbohydrate ingestion is only
required in a non-fasting state — training
before breakfast may require minimal-
to-no carbohydrates

» Carbohydrate loading pre-exercise and
carbohydrate feeding during exercise is
feasible with simple sugars

« Co-ingestion of protein with moderate
amounts of carbohydrate post-exercise,
may provide a feasible option for normal
muscle glycogen repletion

« Participation in resistance exercise or HIT
may not always require carbohydrate
intake as glucose levels tend not to drop

HIIT, high-intensity interval training.
1. Riddell MC, et al. Diabetologia. 2020;63:1475-90.

« Adequate hydration is required to
maintain blood volume and for
thermoregulation

» Mild-to-moderate dehydration is often
experienced during exercise, especially
if blood glucose is elevated — further
exacerbated by the fact that
hyperglycemia causes urinary water loss

* In general, plain water or a carbohydrate-
electrolyte beverage (dependent on
glucose level) should be consumed at
a rate of ~1 L/hour



Additional Carbohydrate Intake and/or Insulin Reductions bridg o
are Typically Required to Maintain Glycemic Balance
During and After Physical Activity!?2

7 The required level of carbohydrate intake will vary based on insulin regimen,
£ type of activity and starting blood glucose levels

\/\\n As an alternative, or to complement carbohydrate intake, reductions in basal and/or
bolus insulin can also be considered to prevent exercise-induced hypoglycemia

Frequent blood glucose checks are required when implementing insulin
and carbohydrate adjustments

Target glucose range during exercise:* 126-180 mg/dL

*When not using a hybrid closed loop (HCL) system.
1. Colberg SR, et al. Diabetes Care. 2016;39:2065-79. 2. Moser O, et al. Diabetologia. 2020 Dec;63(12):2501-20. 10



Insulin Users with Type 1 Diabetes Can Exercise Using bridge
Either MDI Regimens or Insulin Pumps, but There Are Advantages and
Disadvantages to Both Insulin Delivery Methods'?

[ MDI therapy ] [ Insulin pumps (CSlI)

« Greater flexibility in basal rate

« Able to reduce basal insulin dose adjustments vs. MDI therapy
before and/or after exercise
@ Advantages to help prevent exercise-induced  Reduced risk of exercise-induced
hypoglycaemia hyperglycemia and hypoglycaemia

vs MDI therapy

- Basal insulin adjustments often ’ S}(l_rg)!lr.rltot]!on, pump tubing and
effect glucose concentrations visipllity of wedring d pump dre
for much of the day (not just SO O ST SN of wearing
the period of exercise) Instcliint{pCinne

« May need to be temporarily

disconnected during certain
contact sports or water sports

* Less flexibility to perform
unplanned exercise

CSlI, continuous subcutaneous insulin infusion; MDI, multiple daily injections.
1. Colberg SR, et al. Diabetes Care. 2016;39(]1):2065—79. 2.Yardley KE, et al. Diab Tech Ther. 2013 15:1,84-8.

1
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Potential Approach to Insulin Adjustments for
Exercise in People with Diabetes Taking CSIl Therapy!

Basal insulin adjustment strategies for people with type 1 diabetes receiving CSll therapy

Exercise (~30 min) Exercise (~60 min) After exercise

50%—-80% basal reduction

50% basal reduction, performed performed (60-90 min

Repaic Mocerate {59-90 min bsfore exercise) before exercise) 20% basal reduction overnight
to-vigorous intensity or ¢ bodtira lasting 6 F g
continuous exercise 100% basal reduction or rom pedtime Iasting

100% basal reduction

H *k
at exercise onset at exercise onset*

: S Waeiahilit No reduction typically 50% basal reduction, performed 20% basal reduction overnight
KeS sWanceiWeightlifing performed (60—90 min before exercise) from bedtime lasting 6 h
Brief intense anaerobic:  Not applicable: No reduction typically
Sprinting, powerlifting Exercise typically lasts seconds to minutes performed

50% basal reduction, performed

. . 60—-90 min before exercise
Mixed: Intermittent 100% basal reduction ( ) 20% basal reduction overnight

aerobic and anaerobic  at exercise onset* or _ from bedtime lasting 6 h
100% basal reduction

at exercise onset*

Suggested starting points for basal insulin reductions for various types and dyrations of exercise (not all recommendations have bee fprmqllﬁtest d). Basal rate adjustments are typically
made when the exercise is performed in the fasted state or several (3+ hours')J after a meal. For activities that occur soon after meals (within 3 hours), bolus insulin should be adjusted. Knowing
the type of activity thatis being performed will guide the basal rate adjustments, as described previously. This summary table is based on studies conducted in patients with type 1 diabetes.

*Carbohydrate may be required, since insulin levels may not drop fast enough during the activity.
TPost-exercise hyperglycemia should be treated with a bolus insulin correction rather than a basal rate change.

CSll, continuous subcutaneous insulin infusion.
1. Zaharieva DP, et al. Can J Diabetes. 2017;41(5):507-16.
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Potential Approach to Basal Insulin Adjustments for
Exercise in People with Diabetes Taking MDI Therapy'

Basal insulin adjustment strategies for people with type 1 diabetes receiving MDI therapy

Single exercise bout Unusually active day

(up to 60 mins) (290 mins accumulated)
Aerobic: Moderate-to-vigorous . . _ano . : N
intensity continuous exercise No reduction typically performed 20—-30% basal insulin reduction
Resistance: Weightlifting No reduction typically performed 10—20% basal insulin reduction*

Brief intense anaerobic:

Sprinting, powerlifting Not applicable: exercise typically lasts only a few minutes

Mixed: Intermittent aerobic

and anaerobic No reduction typically performed 20-30% basal insulin reduction*

Not all recommendations have been formally tested. Basal rate adjustments for people receiving MDI therapy are agpropriate if the planned activity is prolonged and the activity
is performed either in the fasted state or several hours after a meal, such that bolus insulin cannot be reduced (i.e. 3 or more hours). In all situations with MDI therapy, additional
cdrbohydrates may be required, porticulor(ljy if no basal rate adjustments are made. These suggestions may also be applied to people with type 2 diabetes. People with type 1 diabetes

on split-dose basal insulin regimen can reduce the morning basal dose to protect against exercise-induced hypoglycemia and may allow the evening dose to further protect against
nocturnal hypoglycemia.t

For unusually active days, the dose of basal insulin should be reduced either the evening before or the morning of the active day

*This applies to long-acting (insulin glargine, detemir) and intermediate-acting (NPH) insulins only. tMost basal insulins are licensed for once-daily administration — prescribing information
in your country of practice Should be consulted for information on recommendations for individual products. Sanofi does not advocate the use of medicinal products outside the

recommendations in approved prescribing information.
MDI, multiple daily injection; NPH, neutral protamine hagedorn.
1. Zaharieva DP, et al. Can J Diabetes. 2017;41(5):507-16.



Considerations of Basal Insulin Adjustment
Around Exercise'
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4 )
Insulin adjustments with MDI therapy are often perceived as restrictive,
since dose changes exert effects on glucose control for much of the day,
rather than just during the period of planned exercise

\. J

4 )

L Literature notes that some individuals chose to split their basal insulin
—/O\— ) > into a morning and evening dose, to provide more flexibility with insulin dose

adjustments on the days that exercise is performed

. J

l « Taking a reduced morning dose of basal insulin before

exercise (with the evening dose remaining unchanged)

« Taking a reduced evening dose of basal insulin
after a day of vigorous exercise (protection against
late-onset hypoglycaemia)

*Most basal insulins are licensed for once-daily administration — prescribing information in your country of practice should be consulted for information on recommendations
forindividual products. Sanofi does not advocate the use of medicinal products outside the recommendations in approved prescribing information.

MDI, multiple daily injection.
1. Zaharieva DP, et al. Can J Diabetes. 2017;41(5):507-16.
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The Value of CGM Systems are Being Increasingly Recognized e

to Support Diabetes Management During Exercise'

4 )

rtCGM and isCGM may decrease the fear of exercise-induced hypoglycaemia
— l < T in type 1 diabetes by providing sensor glucose trends that allow users to prevent

and treat hypoglycemia sooner

\_ J

4 )

/\/\ Monitoring the AGP can help people with type 1 diabetes to define

achievable sensor glucose targets and support becoming physically active

. J

The significant lag time with isCGM should be taken into account when considering corrective
action — confirmatory SMPG tests should be performed as an adjunct if necessary

(e.g. if symptoms do not match up with CGM values)

AGP, ambulatory glucose profile; CGM, continuous glucose monitoring; is, intermittently scanned; rt, real-time; SMPG, self-monitored plasma glucose.
1. Moser O, et al. Diabetologia. 2020;63:2501-20. 15



Before Exercise: Recommendations Regarding Carbohydrate
Intake, Insulin Correction and Start of Exercise!

When intensively exercising and/or low risk of hypoglycaemia

Action
(Decrease in sensor glucose expected)

Pre-exercise sensor glucose Trend arrow direction

>15.0 mmol/l (>270 mg/dl)

AND >1.5 mmol/l blood ketones Y & 212 No Ex, insulin correction
L) Consider insulin correction?, can start all Ex
AN>D1i.cl).?mg":{all/(ﬁbzlzgdri%{glrzes > Consider insulin correction!, can start all Ex
a Can start all Ex
AN Can start AE, consider insulin correction for RT, HIT!
10.1-15.0 mmol/I >
(181-270 mg/d) Can start all Ex
a
n
7.0-10.0 mmol/l > Can start all Ex
(126-180 mg/dI)
a€a ~15 g CHO, can start all Ex
N ~15 g CHO, can start all Ex
5.0-6.9 mmol/ > ~20 g CHO, can start all Ex
(90-125 mg/d) N ~25 g CHO, delay all Ex2
¥ ~30 g CHO, delay all Ex2
2 ~20 g CHO, delay Ex?
) ~25 g CHO, delay all Ex?
3.9-4.9 mmol/l
(70-89 mg/dl) > ~30 g CHO, delay all Ex?
8 ~35 g CHO, delay all Ex?
v Individual amount CHO ingestion, delay all Ex?
<3.9 mmol/l - ) ) 3
(<70 mg/dl) Individual amount CHO ingestion, delay all Ex

Adapted from Moser et al. (2020)

150% of regularinsulin correction factor when sensor glucose is close to the upper threshold, 2 Delay exercise until reaching at least 5.0 mmol/I (90 mg/dl) and =, &, or A, 3 Delay exercise until reaching a sensor glucose of 3.9-4.9
mmol/l (70-89 mg/dl) with an arrow if an increase in sensor glucose is expected during exercise, or delay exercise until reaching at least 5.0 mmol/l (90 mg/dl) and =, &, or ANif a decrease in sensor glucose during exercise is expected.
When reaching the required sensor glucose level to start exercise, only consume carbohydrates again when trend arrow is starting to decrease. These recommendations are not applicable to hybrid closed-loop systems. Green shading,
no/minimal action required; light-yellow shading, minimal/moderate action required; dark-yellow shading, moderate/intense action required; red shading, no/delay exercise.

1. Moser O, et al. Diabetologia. 2020 Dec;63(12):2501-2520.
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During Exercise: Recommendations Regarding Carbohydrate T

Intake, Insulin Correction and Continuation of Exercise!
When intensively exercising and/or low risk of hypoglycaemia

During exercise sensor glucose Trend arrow Action
Direction (Decrease in sensor glucose expected)

>15.0 mmol/l (>270 mg/dl)

AND >1.5 mmol/! blood ketones A~V Stop Ex, consider insulin correction, no restart of Ex
N Proceed all Ex, consider AE
>15.0 mmol/l (>270 mg/dl) >
AND <1.5 mmol/l blood ketones Proceed all Ex
a
n
10.1-15.0 mmol/I
(181-270 mg/dl) > Proceed all Ex
a
n
7.0-10.0 mmol/I > Proceed all Ex

(126-180 mg/dI)

a
E L) Proceed all Ex
<7.0 mmol/l > ~15 g CHO, proceed all EX!
(126 mg/dl) N ~25 g CHO, proceed all EX'
v ~35 g CHO, proceed all Ex!
2
)
Eg%:\gﬁ;{; > Stop all Ex, consider confirmatory SMBG, individual amount CHO ingestion, restart of all Ex possible?
3
Vv
(<(35?1 an;?clul; Stop all Ex, confirmatory SMBG, individual amount CHO ingestion, no restart of Ex

Adapted from Moser et al. (2020)

*Check sensor glucose at least 30 min after carbohydrate consumption and repeat treatment if required. TRestart exercise when reaching sensor glucose levels of at least 4.4 mmol/I

(80 mg/dl) and' >, &, or . When reoching the reoltj_ured sensor glucose level during exercise, only consume carbohydrates again when trend arrow is s}orting to decrease.

These recommendations are not applicable to hybrid closed-loop systems. Green shading, no/minimal action required; light-yellow shading, minimal/moderate action required; dark-yellow
shading, moderate/intense action required; red shading, no/delay exercise.

AE, mild-to-moderate intensity aerobic exercise; CHO, carbohydrate; Ex, exercise. HIT, high-intensity training; RT, resistance training.
1. Moser O, et al. Diabetologia. 2020 Dec;63(12):2501-20.
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After Exercise: Recommendations Regarding
Carbohydrate Intake!

When intensively exercising and/or low risk of hypoglycaemia

Post-exercise sensor glucose, including nocturnal Trend arrow

phase Direction aleldlely
() No CHO
7 No CHO
<4.4 mmol/l
(<80 mg/dl) > ~10 g CHO
. ~15 g CHO
v Individual amount CHO ingestion

If an insulin correction is applied due to high sensor glucose levels, then the regular correction factor might be reduced by up to 50%. Check sensor glucose at least 30 min after carbohydrate consumption and
repeat treatment if required. These recommendations are not applicable to hybrid closed-loop systems. The intensity of yellow shading indicates the level of action required: lighter yellow shading indicates that
minimal/moderate action is required, while darker yellow shading indicates that moderate/intense action is required.

CHO, carbohydrate.
1. Moser O, et al. Diabetologia. 2020 Dec;63(12):2501-20.



EASD/ISPAD Position Statement Recommendations for the Use T

of CGM Systems with Exercise in People with Type 1Diabetes!

General points to consider...

..before exercise ..during exercise ...after exercise

4 ) ) 4 )

Know type, intensity

Target sensor glucose ranges r\ During the first 90 mins following
and duration of activity @

should be 126-180 mg/dL and J exercise, aim for a glucose sensor
slightly higher for those with target of 80-180 mg/dL; consume
increased risk of hypoglycaemia ~10-15g of carbohydrates if at the

-
Consider timing lower glucose limit based on
of exercise If at glycemic threshold the trend arrow
|:| |:||:| of 126 mg/dL, accompanied
rd

. . i . If insulin correction is applied due
Know how much insulin by the following trend arrows: }@ PP

. to high sensor glucose levels
is on board 9 g i

consider reducing the regular
N 15-25 g of carbohydrates should be consumed correction by up to 50%

* 20-35 g of carbohydrates should be consumed i?

=» 10-15 g of carbohydrates should be consumed

Target a sensor glucose range
based on exercise routine

and risk of hypoglycaemia,
accompanied by adequate
trend arrow

CGM alarm should be set

to 80 mg/dlL; those using iSCGM
system should perform at least
one scan during the night-
time period

CANGE-

If sensor glucose levels are elevated D¢
(>270 mg/dlL), insulin correction
may be performed (50% of regular
correction factor), and ketone
levels should be monitored

Exercise should be stopped if sensor
glucose levels reaches <70 mg/dL;
if below <54 mg/dL, exercise

should not be restarted

CGM, continuous glucose monitoring; EASD, European Association for the Study of Diabetes; isSCGM, intermittently-scanned continuous glucose monitoring;
ISPAD, International Society for Pediatric and Adolescent Diabetes.

1. Moser O, et al. Diabetologia 2020;63:2501-20. 19
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