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1SPAD GUIDELINES WILEY

ISPAD Clinical Practice Consensus Guidelines 2022: Nutritional
management in children and adolescents with diabetes

445 ISPAD

International Society for Pediatric Grains and
and Adclescent Diabetes Starchy Vegetables

Evidence suggests that it is possible to improve diabetes out-
comes through attention to nutritional management and an individual-
ized approach to education. This requires a clear focus on dietary

goals in relation to glycemic control and the reduction in
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Pedlatr Diabetes. 2022;1-25.




The management of type 1 diabetes in an adult

All treatment depends on individual preferences, capabilities and circumstances.
. e e 3 Diabetes self-management education
~§w Lot i ey and support, including nutrition,
~ 2 M physical activity, management of hyper-
Measure autoantibodies —{ Positive J > and hypo-glycaemia
if negative, based on age,
the differential is MODY or T2DM. _{cm::l'rl:l;‘noiﬂ >

If both not true then T1DM. J

~ Referral to mental health provider/ ]

I counselling as indicated
o,

[ Screen for and treat micro- and

macro-vascular complications;
consider special populations

6 i

Use automated insulin defivery
systems where feasible; pumps, MDI,
with or without connected insulin pen

as alternatives

T1DM - type 1 diabetes meilitus, T2DM - type 2 diabetes mellitus, MODY - maturity onest dlabetes of the young, CGM - continuous glucoea monitoring BGM - biood glucos2 monitoring, AGP - ambulatory
glucose profile, MDI - muitipie daily injections
We thank the Leona M. and Harry B. Helmeley Charttabie Trust for their sssistance with the Images.



The management of type 1 diabetes in adults. A consensus report
by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)

Richard I. G. Holt'? - J. Hans DeVries ** - Amy Hess-Fischl” - Irl B. Hirsch® - M. Sue Kirkman” - Tomasz Klupa® -
Barbara Ludwig® - Kirsten Nergaard '%'" - Jeremy Pettus'? . Eric Renard '*'" - Jay S. Skyler'® - Frank J. Snoek'® .
Ruth S. Weinstock '” - Anne L. Peters '®

Schematic for management of new-onset type 1 diabetes in an adult

7

Consider referral to
men however, ail shoule Preferably MDI but other
vldorl::l:‘n.:o':::n i": YORSVE, S BOUIS regimens, including pump
o o i S os xt or hybrid closed-loop

Person with diabetes
requests it

eating disorder, high
level of diabotes
distress or other
psychological issues.

monlitoring If CGM not
available and/or desired.

technology, can be started
based on individual

Difficulty adjusting to Set testing frequency ol e to measure ketones and oA bl o areen e 5
diagnosis and HbA, , TIR and (see Table 5) provide method for ketone e unsd
Evidence for depression, TBR targets, testing®, 5

Published online: 30 September 2021

Fig. 3 A framework for initial assessment and treatment of an individual with newly dingnosed type 1 diabetes. In most people, frequent follow-up until the diabetes is stabilised is needed. 'People can
switch back and forth between MDI and pump or hyhnd closed-loop therapy based on preference and circumstances: however, all people must be prepared to use injected insulin therapy i pump or
hybrid closed-loop systems fail or are not available. The availability of blood and urine ketone measurement varies across healthcare systems



Goals of nutrition therapy for type 1 diabetes

* Promote healthful eating patterns, emphasizing a variety of nutrient-
dense foods in appropriate sizes to improve overall health and to:

* Improve HbA1C, blood pressure, cholesterol and aid in maintaining weight
* Focus on weight management in overweight and obesity

Mealthy

Meal Plan
Includes

A,American Diabetes Association. Published online: 30 Seplember 2021 EASD E)?r&%eg?uéf%?cli)?gggtes




Goals of nutrition therapy for type 1 diabetes

* Individualize nutrition needs based on personal and cultural
preferences, health literacy, access to healthful food choices

European Assaciation

A,American Diabetes Association. Published online: 30 Seplember 2021 EASD for the Study of Diabetes




Goals of nutrition therapy for type 1 diabetes

* Provide practical tools for day-to-day meal planning

A,American Diabetes Association. Published online: 30 Seplember 2021 EASD E)?r&%eg?uéi%?clij?gggtes
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Goals of nutrition therapy for type 1 diabetes

* Focus on matching insulin doses with meal composition through
advanced carbohydrate counting

European Assaciation

A,American Diabetes Association. EASD for the Study of Diabetes




14. Children and Adolescents:
Standards of Care in
Diabetes 2025

Oiobetes Care 202548(Suppl. 1):S283-S305 | hitps. /7doi.org/10 233 7/dc25-5014

MNMutritiomn Therapy

Recommendations
14.2 Individualized medical nutri-

~ ~ Height Weight :
tion therapy is recommended =

for youth with type 1 diabe- '
tes as an essential compo- . .
nent of the overall treatment DlagDOSlS
plan. A
14.3 Monitoring carbohydrate in- Diabetes tqpe j_

take, whether by carbohy-
drate cocounting or experience-
based estimation, is a key
component to optimizing gly-
cemic management. B

14.4 Comprehensive nutrition educa-
tion at diagnosis, with annual
updates, by an experienced reg-
istered dietitian nutritionist, is
recommended to assess caloric
and nutrition intake in relation

to weight status and cardiovas-
cular disease risk factors and to
inform macronutrient choices. E




The management of type 1 diabetes in adults. A consensus report
by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)

Richard I. G. Holt'? . J. Hans DeVries ** « Amy Hess-Fischl® « Irl B. Hirsch® - M. Sue Kirkman’ - Tomasz Klupa® .
Barbara Ludwig® - Kirsten Norgaard '?"' . Jeremy Pettus'? « Eric Renard '*'" . Jay S. Skyler'® - Frank J. Snoek'®.
Ruth S. Weinstock '” - Anne L. Peters '®

Nutrition therapy

* Refer for individualized medical nutrition therapy (MNT) provided by a registered
dietitian (RD) knowledgeable and skilled in providing diabetes-specific nutritional advice

* MINT delivered by a RD ----
» associated with a reduction HbA, . of 1.0-1.9% (11-21 mmol/mol)
» for sub-optimally managed type 1 diabetes/integrated into an overall
management program
* No one eating pattern recommended for people with type 1 diabetes

* The nutrition approach should be individualized based on personal preferences,
socioeconomic status, cultural backgrounds and comorbidities.

* Carbohydrate counting

* Insulin-to-carbohydrate ratios to adjust mealtime dosing for improved glycaemic
outcomes

European Assaqclation

~ -
A American Diabetes Association. EASD &%k Study of Diabetes



The management of type 1 diabetes in adults. The updated 2026 consensus report by the
American Diabetes Association (ADA) and the European Association for the Study of Diabetes
(EASD)

3. Nulrition, Education, and Psychosocial Care

Nutrition therapy should be individualized.

* Low-carb or very-low-carb patterns can be safe if combined with balanced nutrition and close monitoring.
» The report warns that ketogenic diets can blunt glucagon responses and raise DKA risk, especially in insulin
deficiency.

Carbohydrate counting remains the standard teaching method, though carbohydrate consistency can be an
acceptable alternative.

DSMES (Diabetes Self-Management Education and Support) is emphasized as an ongoing process — at diagnosis,
annually, and whenever life circumstances change.

Clinicians are encouraged to screen routinely for:

e Diabetes distress
e Depression and eating disorders

e Social determinants of health




ALoULTNTIKEC CUOTAOELC YL Ta. atopa pe ZA peta to 2014

® Ta otolxeia mAgov deixvouv OTL v uTtapyeL
L6 aVLIKO TT0G0O0TO TWV BepUidwv amo
vdatavOpakec, MpwTeiveg Kal Alrmog yla OAa Ta

atopa pe StaBntn

® H KOTAVOMA TWV HLAKPOOPEMTIKWY CUOCTATLKWV

NPEMEeL va kaBopiletal pe Baon tnv

EATOULKEVHEVN afloAdynon Twv SlatpodpLlkwv

A guide to the distrbution of macronutrients

ouvnBeLWV, TWV MPOTLUACEWY, TOU £(60UG TNG

, , , Carborydrate 45% to 55% energy
OyWYNG Kol TWV HETABOALKWY OTOXWV. Madeatesurose ke fupto 10% el enerp
Fat 30% to 35% energy
A% saturated fat + rans Faty acids

Diabetes Care Volume 45, Supplement 1, January 2022 Proten 1% o 20t energy




Nutrition therapy

* Low-carbohydrate/very-low carbohydrate eating patterns
* Have been found to reduce HbA,. levels in the short-term

* |IF an individual wishes to utilize, it is important to incorporate in conjunction with
healthy eating guidelines.

The management of type 1 diabetes in adults. A consensus report
by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)

Richard I. G. Holt ' - J. Hans DeVries ** - Amy Hess-Fischl® - Irl B. Hirsch® + M. Sue Kirkman’ - Tomasz Klupa® -
Barbara Ludwig® - Kirsten Norgaard '?"' . Jeremy Pettus'? « Eric Renard '*'" . Jay S. Skyler'® - Frank J. Snoek'®.
Ruth S. Weinstock '” - Anne L. Peters '®

uropean Assaociation

: . o E :
A. American Diabetes Association. EASD for the Study of Diabetes




Exploring the effect of adhering to a healthy lifestyle pattern on glycemic
control in adults with type 1 diabetes mellitus

Melina Karipidou

Stelios Tigas *, Evangelos Liberopoulos ', Meropi D, Kontogianni " ©
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Physical activity
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Mediterranean Lifestyle
Index (score: 0-12)
higher scores indicating
higher adherence
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Physical activity
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PURE Score
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* 1% quartile: 3, 2" quartile: 2, i

3" quartile: 1, 4% quartile: 0 /

. Smokers: 0 /

Ex- & Non- smokers: 3

PURE Lifestyle Index
(score: 0-12)
higher scores indicating
higher adherence

Fig. 1. Healthy Lifestyle Indices construction.

, Stavros Liatis *, Athanasia Kyrkili *, Alexandra Skoufi’, Vaia Lambadiari ",

Dietary, physical activity and sleep habits were
evaluated using validated questionnaires. Diet quality
was assessed with two scores (MedDietScore and
PURE Diet Score) and two healthy lifestyle indices
(HLI) were constructed (MLI based on MedDietScore
and PLI based on PURE score).
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Conclusion: Our results suggest that adherence to a
healthy lifestyle, more so than single lifestyle
parameters, is associated with better GC in PwT1D.

Nutrition, Metabolism and Cardiovascular Diseases 35 (2025) 103868



0 xavovag Twv 500

O xavovag tov 500

® [voovrivn: Avaroyia voatavOpdrkmv = 450 11 500 + cuvoAlKn nuepncla 06T VGOVAMVIG
(TDD)

TOPAIELY O

e TDD = 36 povdadec

® 1o enmineda YAuKO(NG elvol LEGA 6TOVG EMOUNTOVG GTOYOVG

® [vsovAivn:Avaroyia voatavOpakwv = 500 + 36 = 13.8 (nepimov 14)
— avoroyia = 1:14

Practical Carbohydrate Counting, American Diabetes Association, 2001



2uvteAeoTtNC WwoouAwvo-svatcOnoiac (ISF)

M£0060g pe To cvvredeoti] tveolvo-svacOneiog (ISF)!

e ISF = 1500 or 1800 ~ TDD
® [voovrivn: Avaroyia voatoavOpdrkmyv = ISFx 0.33

e TDD = 25 units

e ISF = 1800 + 25 = 72 mg/dl

® [voovAdivn:Avaroyia voatavOpakwv = 72 x 0.33= 23.8 (round up to 24)
Ratio = 1:24

Practical Carbohydrate Counting, American Diabetes Association, 2001
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Table 5 1—Medical nutntion therapy recommendations

Topk

Mecommendation

fuctiveness of nutrition therepy

Energy balance

Eating patterms and macronuts kent
dstnbution

Carbotwdrates

5.9 Anndvduatized medical rutntion therapy program as nesded 10 achieve treatment
poaly, provided by a registeced dietitian nutritionist (RO/ADN), preferably one who has
omprehensive knowledgr and ssperience iIn dabetes cace, & recommended for ol
people with type 1 ar type 7 dishelvs, prediabetes, snd gestmtional diabates melbtur A

5,30 Necaune tabeten medical rutrition therapy G result in cost savings B and improved

(ng. A1C redducnd waght, decrosse in cholustesal) A, medical
nueEion thoerapy shoukd bo adequately reimborsad by Insurance and other
payers. €

531 Tor sk patients with overweght or obesity, beheviors! modification to schieve and

maintamn » minkmum weight lom of S8 b recommaended, A

.32 Therw Is no ideal macronutrient pattern for peophke with disbetes: meal plans sthould be
ndndualized while keeping total calors snd metatiole goals in mind, £

S.13 A varinty of eating palterrm can be dured for the a of type 2 Sal
and o pravent dialx n indeviduals with peedial o

5.14 Redudng overall carbolrpteate irtuke for individuss with disbetes his Semonstrated
the most evidernce for improving glycemis and may be applied In » vonety of cating
patterns that meet ndvidual needs and prefereaces, B

5.15 Curbobydraw intabe should emphusise nutrient dense carbobyedrile sowrces that am
high in fiber (at least 314 g fiher per 1000 keall and minmally processed  Eating plans
thouid emphasize nomterchy vegutabies, fruits, and whole grans, as well oy daiey
products, with mirumal added sugars. B

%36 Veople with disbetes and those at rbk are sdvised to replace sugar-swestened
beverages fncluding frufl [uices) with water 4 much as possible in order 10 control
ghycemia snd weight snd retuce thee risk for cardiovmculiar diseave and futty lvee 8
and should ménimize the consumption of foods with added sugar that have the
apacity to displace healthder, more rutnient-dense food chokes. A

S5.37 When wsing a flexitde insulin therapy program, education on the ghcemic impact of
rbohydmte A, fat, snd protein B should be tallored to an indviduals needs and
preferences and uted to optimire mealtime insulin dosing

5.18 When wing Nxed insulin doses, indnduals should be provaded educstion about
consistent pattern of cwbohydrate intake with ruspect 1o Lime and amount, whsie
considering the Irsulln action time, a5 it can resalt in imgroved ghycemia and reduce
the sk for Mpoghcemis. B8

ITa ATOMO PE ZA KOl EVTOTIKOTIOLNUEVO
oxnua wooulwvoBepamneiog oAAd Kol
otn Oepameia  pe  aviAia  eival
anapaitntn n eknaidsvon otn HETPNON
Twv vdatavepakwy

(A) kaBw¢ kAl OTOV UTIOAOYLOUO TWV
MPWTEIVWV Kal Autdiwy

(B) oAAd koL TOV UTMOAOYLOHO TNG
TIPOYEUHATLKNC §O0ONC LVOOUALVNG.

Diabetes Care Volume 45, Supplement 1, January 2022
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Have plenty of Eat protein
vegetables foods
and fruits - A

Make water
your drink
of choice
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Choose
whole grain
foods

© Al Fughts Ressrved Canadah Food Gaade Mealth Canada Adaphed and reproduced with peetrseaion o the Mirsater of Megith 2019
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* JNUOVTLKOTEPN TIAPAUETPOC ELVAL N CUVOALKN evepyeLakn TtpocAndn Kat OxL n tnyn tng
EVEPYELOC.

* OLubatavOpakeg eival To KUPLO BPEMTLKO CUOTATLKO TIOU ETNPEALEL TNV UETOYEUMATLKN
YAUKO{N TOU QlLpaToC.

* Q0TO00, €MELON Kat Ta Tpla OPEMTIKG CUCTATIKA OTTaTOUV LVOOUALVN yLO TOV HETABOALOUO
TOUC KoL eEmMnPeAlouV TNV EMITUXLA TWV OTOXWV, Ba TtpEmeL va Adapfdavovtal umtoPpn HEoca 0To
mAaiolo tn¢ Looppomnuevng dltatpodnc.

Carbohydrate

Peaks in the blood as sugar 0.5-1 hour
90-100%0 converts to glucose

Peaks in the blood as sugar 2-4 hours
50%0 converts to glucose

Fat
Peaks in the blood as sugar 8-10 hours
10% converts to glucose

S —




Standards of Medical Care in Diabetes—2017:

Summary of Revisions

Diabetes Core 2017;40{Suppi. 1):54-S5 | DOI: 10.2337/dc17-5003

Mna npwtn dpopd avadepeton Ko

0 YnoAoyiopog KAI Airmoug-
MPWTEIVNG

To 2017, yia mpwtn $opa, oTLC EMIONUEC CUCTACELS TLG OLUEPLKOVLKIG
StaBntoloyiknc etatpeiag, avadEPETAL TWE OTA ATOUO HE XA, TTOU
0KOAOUBOUV EVTATIKOTIOLNHEVO OO LVvoOUALVoBepareiag, eival

amoapaitntn n eknaidevon otnv HETPNON TwV UOATAVOPAKWY KoL OE
HEPLKEC TLEPUTTWOELG KOL O UTIOAOYLOHOC TWV MPWTEIVWY KOLL TOU
Atroug (ADA,2017:40 (Suppl 1)

The recommendation for nutrition
therapy in people prescribed flexible in-
sulin therapy was updated to include fat
and protein counting in addition to car-
bohydrate counting for some patients to
reflect evidence that these dietary fac-
tors influence insulin dosing and blood
glucose levels.




Diabetes Care

D O

Nutrition Therapy for Adults With

Diabetes or Prediabetes:

A

https

=)

Consensus Report

//dol.org/10.2337/dci19-0014

When consuming a mixed meal
that contains carbohydrate and is
high in fat and/or protein, insulin
dosing should not be based solely
on carbohydrate counting. A cau-
tious approach to increasing meal-
time insulin doses is suggested;
continuous glucose mMmonitoring
(CGM) or self-monitoring of blood
glucose (SMBG) should guide
decision-making for administration
of additional insulin.

2019 by the American Diabetes Association

5. Facilitating Positive Health
Behaviors and Well-being to
Improve Health Outcomes:

Standards of Care in
Diabetes—2025

Dichetes Care 2025 48(Suppl. 1):S86-5127 | hitps //doiong/10 2337/dc25-5005

5 Wi\en ﬁsingaﬁexible 'nsulinvthefapy g, ecaion o e ghemic imact of
cronyiate A, nd ot B shul e fales o aniniodl's s g
rereces and s o ot meatin it s
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ISPAD CLINICAL PRACTICE CONSENSUS GUIDELINES

ISPAD Clinical Practice Consensus Guidelines 2018:
Nutritional management in children and adolescents with
diabetes

Carmel E. Smart’® © | Francesca Annan” | Laurie A. Higgins® | Elisabeth Jelleryd® |
Mercedes Lopez® | Carlo L. Acerini”
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The management of type 1 diabetes in adults. A consensus report
by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)

Richard I. G. Holt"? - J. Hans DeVries ™ . Amy Hess-Fischl® - Irl B. Hirsch® - M. Sue Kirkman’ - Tomasz Klupa® -
Barbara Ludwig® - Kirsten Norgaard '%"' . Jeremy Pettus'? . Eric Renard '*'" . Jay S. Skyler'® - Frank J. Snoek'®.
Ruth S. Weinstock '” - Anne L. Peters '®

* High fat and/or high protein, may contribute to delayed hyperglycemia and the need for
insulin dose adjustments.

 Highly variable between individuals

* Postprandial glucose measurements for up to three or more hours may be needed to
determine initial dose adjustments

uropean Assaociation

: . o E :
A. American Diabetes Association. EASD for the Study of Diabetes




Fat and protein counting in type 1 diabetes

I Dietary review to address diet quality, meal patterns, lifestyle issues and goal setting |

i

Optimise basal rates (CSI) or basal insuling review insulin:carbohydrate ratios, insulin sensitivity factors and
carbohydrate counting techniques, Consider referral to structured diabetes education programme

!

Evaluate food and glucose records to Identify meals and food cholces which could be contributing to
postprandial hyperglycaemia:

= High fatvhigh protein —» late (=3 hour) postprandial hyperglycaemia (especially overnight)

= High glycaemic index (Gl) — early postprandial splke

!

Dietary advice for alternative v
food cholces, e.g. lower fat
(especially saturated), lower
G, smaller portions (especially
carbohydrate)

Advice on Insulin dose
adjustments

. - .

High fat (=404q9) Protein High GI

= For MDI consider additional insulin = Protein only <759 consumed = More insulin upfront and less in late
(20-35% of preprandial dose) without carbohydrate — probably postprandial period if hypoglycaemia
given 1 hour post-meal no adjustment to insulin needed * Give insulindose 20 mins before meal

= For CSHl consider increasing total = Protein plus at Jlesast 30g = For CSIl consider additional insulin
dose by 30-325% using a dual or carbohydrate upfront plus a reduction in basal
multiwave bolus split 50/50 over If at least 40g consider increasing in the late postprandial period
2-2.5 hours total dose by 15-20% (‘super-balus’)

= Increased early postprandial
glucose — more insulin upfront

Practical Diabetes, Volume: 33, Issue: 7, Pages: 243-247, First published: 16 September 2016, DOI: (10.1002/pdi.2049)



Getting Started Counting Carbs for Diabetes
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Keep a food diary

Measure serving sizes

Meet with a registered dietitian



. Table 73—Continuous giucose monitoring (CGM) devices
7. Diabetes Technology: Standards | s e
e A feaktime CGM [CGM| CGM systems that measure and display glucosz levek > i
of Care in Diabetes—2025 i CMTRA | Dl ot sy Bl s i
by a reader or 2 smartohone
Diabetes Care 2025;48{Supp!. 1):5146-5166 | https://doi.org/10.2337/dc25-5007 Professional CGM CGMds=vices that are placedon the patient in the prowider'soffice (orwith remoteinst ruchion| andworn

for a discrete period of time (generally 7-14 cays). Data may be biindzd or visible to the person
wearing the device. The data are used to assess gyoemic pettems and trends. These devices are rot
fulyowned by the patient—they are 2 dinic-ased device, 35 opposed to the patient-owned rCEM/

isCGM devices.
) = | . Recommendation
R e = | Dlabetes 7.1 Useoftechnologyshould beindividualized based ona patient’sneeds, desires,
bl Care skill level, and availability of devices. E

Technology is rapidly changing, but thereflis no "one-size-fits-all” Bpproach to

technology use in people with diabetes. Insurance coverage can lag behind device
availability, patient interest in devices and willingness to change can vary, and
providers may have trouble keeping up with newly released technology. Not-for-profit
websites can help providers and patients make decisions as to the initial choice of

rare)) sajaqen(]

?;:%?:g;‘t’::f Gare devices. Other sources, including health care providers and device manufacturers, can

2025 AEE. | help people troubleshoot when difficulties arise.

ONE SIZE

DOES NOT
FIT ALL







Benedict developed a copper reagent for urine glucose. 108

e

! 1 Frederick Banting and Charles H. Best discovered

the hormone insulin In pancreatic extracts of dogs.

The first insulin pump was developed by Dr. Arnold Kadish.
It delivered both glucagon and insulin (only avadable for clinical use).

f']f)?b )

Dean Kamen formed a company called
“AutoSyringe” to market the product, First commercial closed-lsop bedside device in

which he sodd (o Baxter Health Care o 1981, 1974-1976, the Biostator created by Miles Laboratories
The pump known as the Big Blue Brick was (about $55,000 in 1982;, .
marketed in 1978, The panent was confined 10 a bed or a chalr, the machine
checked ghucose levels and needed constant supervision to
recalibeate the glucose (also defivered insulin),

This was the first closed-loop system!

1.The Discovery of Insulin: An Important Milestone in the History of Medicine - Frontiers in Endocrinology - October 23 2018
2.The history of insulin pumps, Diabetes Support Forum UK

Frest camemercial imadies panp MieiMod 502



Moore’s Law in Diabetes Technology
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Past and Present of CSI|
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Conventional insulin injection therapy ~wtri—

B Healthy pancreas
Healthy pancreas O Long/intermediate-

acting insulin

X A X
|| 1 1 1 || 1
3:00 7:00 12:00 7:00 12:00 3:00 o . " s " , ——
L P P whE s Intensive insulin injection therapy - i——

Healthy pancreas delivers small doses of insulin throughout the
day and extra insulin for meals and snacks

H Healthy pancreas

[ Long/intermediate-
acting insulin

B Bolus doses

3:00 7:00 12:00 7:00 12:00 3:00
Xapng AnpocBevonovAog MMedsci. SRD am. am. pom. p.m. am. am.



KabopiGoviag ol [Paotkd) 0001

Pre-Pump Dose

2UVOAIKN NUEPHGIO TTOGOTHTA
(707 s% af ariar sl feeflnnisi 11PiD)

*Range: 40 to 60%

Usually divided into 3 premeal doses
(depending on number and size of meals)



H Statpodikn ekmaidbevon/aloAdynon
NMpooappoleTal oTtov Tumo Bepamneiag Tou
aoBevolC

AocOevn¢ UE
CSIl pe CGM/FMG or SAP

Cournt Your Carbs;
Getting Started




XPH2IMH H BOHOEIA ATNO E=EIAIKEYMENO AIAITOAOTO
[NATHN ©EPATEIA ME ANTAIA

* Alatpodlkn ekmaidevon

* Eknaidevon otnv katapeTpnon vdatavlpakwyv

* Erttdoyn katdAAnAou potifou yAuKoLpiog

* Tpomomnotlnon SLatpodLKN G cupTEPLPOPAC

* Evtomiopog AavBaopévwy mpaKkTkwy otn dtaxeiplon tou ZA

* Avadelén aAaywv otn Bepamneia



CSll: Continuous Subcutaneous Insulin Infusion

OL avTAleg xopriynong LWooUALvnG Xpnotpomolouv Taxeiog Spaong avaloyo WVooUAilvng.

H avtAla xopnyel pikpo-6060elg taxelog dpaong tvoouAivng ava Alya Asmta kaBe pion/1
wpa.

Food bolus:

IvoouAivn TTou xopnyeital yia va KaAUWel TNV aug¢naon Twv emTEdwWV YAUKOLNG
TTOU EPQAVICETAI JETA OTTO TNV KATAVAAWGT TPOPWV TTOU TTEPIEXOUV
udATAVOPOKEG.

Correction bolus:
» |voouAivn TTou xopnyeital yia tn 010pBwaon Twv emTedwy YAuKO(nG BG 1Tou
€ival EKTOG TOU EUPOUG OTOXOU.

e Insulin Pumps and Continuous Glucose Monitoring Made Easy Sufiyan Hussain and Nick Oliver, 15t edition, Published by Elsevier
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Revien

A Nutritional Approach to Optimizing Pump Therapy in Type 1

Diabetes Mellitus

Evdoxia Gitsi !, Sarantis Livadas %, Nicholas Angelopoulos *, Rodis D. Faparodis 4, Marina Raftopoulou
and Georgia Argyrakopoulou '+*

Nutrients 2023, 15, 4897. https:/ /doi.org/10.3390/nu15234897

Table 2. Nutritional recommendations tor patients with T1DM on pump therapy during fasting,.

Study (Year) Population Topic Recommendation

Consider a 25% reduction in the last
pre-meal insulin bolus, Tailor

Reiter et al, (2007) [43] Individuals with T1TIDM on modifications to the individual, with
' MDD and CSIH a reduction range of 25% to 75%,. The
Before fasting latter may be more appropriate for
extended fasting periods lasting 25 h.
Karamat et al. (2010) [39] Individuals with IDM Incorporate sources of complex CHO
(tvpe 1 and 2) into the meals.

Table 2. Cont.

Study (Year) Population Topic Recommendation

Consider a 20—40% reduction in the
IDF-DaR (2022) [458] Individuals with T1IDM During fasting basal insulin rate during the final
4-5 h before fasting break.

Consider a 10-30% increase in the
IDF-DaR (2022) [48] Individuals with T1IDM basal insulin rate for the initial hours
after the fasting break.

Consider a reduction in the ICR for
the initial post-fasting meal due to
increased insulin sensitivity.

Individuals with TIDM on After fasting

Reiter et al. (2007) [43] MDI and CSII

Consider options from low to higher
GI. Encourage the restriction of
sources high in both fat and sugar.

Individuals with DM

Karamat et al. (2010) [39] (type 1 and 2)




Revien

A Nutritional Approach to Optimizing Pump Therapy in Type 1

Diabetes Mellitus

Evdoxia Gitsi !, Sarantis Livadas %, Nicholas Angelopoulos *©, Rodis D. Paparodis *C, Marina Raftopoulou !

and Georgia Argyrakopoulou '*

Table 1. Nutritional recommendations for patieonts with TTIDM on pump therapy.

Study (Year)

Cinggras ot al. (2018) [20)
Wolpert et al. (2013) (23]
Bell et al. (2016) (22)
Smithoet al (20210) [ 10]
Lopez ot al. (2017) [20]
Al Balwi et al, (2022) |21

ISPAL (2022) [ 1 3]
O Caonnedl ot al. (Z2008) | 31)
L 5 npvw ot ol (2OL4) [ v2)

Lupoli et al. ¢2019) [ 20)

Bell ot al, (2015) |17

Bozzetto ot al, (2019) [35]

ALIA (2014) [ 29]

Fabwer ot ol (2018) |37

Fropulation Meals

Inchividuasls swith TTDM in O
Inndividuals swith THOM in
Indivicluals with THDM in O

Childron and adolesconts with T 1M
o OS5

HIFHr
Children and adolosconts with T1HIDOM
on CSH
Inchivichuals swath TN

Childron and adolescents with THEOM Mixec meals

Yoy lnd:_vllggx\::‘(lg—‘;.r; vy with AP PR s ARG Y

Children and ac

hol -)” -
":;‘ with T1OM Moderate-Cl meals

Individuals with T1HIOM

Todividluals with T1HIDOM Thgh-C meals

Individuals with T1HIOM

Inchiviicluals with 111N

CHO rich mueals

Young patients (717 yv.o.) with T1IDOM

Recammendation

Increase TIHD by 25600 for high-fat (=40 )
and /or hlgh prutuin (=25 30 meals. Initiate

Yo 1CIR increane, pradually raise
ar hypcrhlvu.-n\ln e

sh«

For HEHP meals, favor a uunbln.\th-n bulux.
delivering 3070 of T1HD before meals and
the remalnder over 23 h based on
Individual reguireneots,

Fligh Ol foods alongside a HIFFLP meal
might sugpest the need for an elevated
upfront dosc

Lluli.gu CCNI for nghluvlnn pPoersonalized
management of misxod meals effectively,

Comsider the use of a combination bolus
(50:50 over 2 h).

Constdor lmr-lc-monnng an extended /wa:
(5 lnlll-ncd 20-30 min prior to c.\"n;..

Conslder administe h\g insulin 15 min prior
ln ea"l\u

An alternative -ﬂr.\u\gy for hl,..h—(.-l meals
includes a Supor Bolus («50% increasce in the
initinl insulin bolus, followed by reduction

in bn»nl ke fnr tho uubnuquunl 2 h)

Consider hn.lu‘.l(ng o source of MUFAx
alonpside a high-Cl meal for loworing the
plycomic rospors.

A to swap high-glycomie npﬂnnn with
lower plycomic alternatives. In particular,
romote the consumption of whole, less
refined foods e, legumes, whole graines,
frults, vegoetables).
Iiscourage the intake of processed prodacks
e, BTy clrinmbes, f.vd food, refined e nu)

Consider intake of pruteln and /or fat 15 min
Prior to o CHO vich meal Tor lowersing the
plycurmic respornsae.

Nutrients 2023, 15, 4897. https:/ /doi.org/10.3390/nu15234897



Dietary determinants of postprandial blood glucose control in adults
with type 1 diabetes on a hybrid closed-loop system

Claudia Vetrani' (% - llaria Calabrese + Luisa Cavagnuolo' - Daniela Pacella? + Elsa Napolano - Silvia Di Rienzo” -
Gabriele Riccardi’ (3 - Angela A. Rivellese' 5 - Giovanni Annuzzi' 3 - Lutgarda Bozzetto' ()
Meal components associated
with postprandial
time in range
{2.9-0 mmoel/l)

Aduits with type 1 Blood Insulin
diabetes treated glucose infusion

with a hybrid closed .m.:/ e

loop system " o Positive predictors
. it e None
7-day food record : Negative predictors
. Breakfast : 'l ‘ ‘H” || | _ Energy, total protein, MUFA,
= | l (1 | - cholesterol, glycaemic load,
g R bl Shoiesero. svcaemic foas,

"“;“"“'!!5!!!!3’.5!!.".!!3—!!!

} )

[ N=1264 meals : bbbt s b i No significant predictors
(T
:\ ] Ili:]h‘ | | ALY IEIL] |1 A “'" =
BN AR CEr NGRS NI RERAERAARESEF
! 4+
“: | et = Positive predictors
S . " aa i ’ i : g Plant proteins
2 g o—— Dinner : Wikl 11TV TS T R Negative predictors
, | .
Ut - =5mces
3 I 1 l“ ”h I | - sugars, carbohydrates

FITARISPRSEERANERSARERAZSERD

Meal Teme after meal {mvn)

Diabetologia (2022) 65:79-87



® H 6NAwon YAK rtpwv To yeuua sival dlaitepa onpovTikn, KBwe 1o KAELOTO cUoTnHo Ba

aUENOEL AUTOMATA TNV TTAPOXH LVOOUAIVNG LETA A0 ML apXK Avodo TwV EMUMES WV

yYAukolng, omote pia 6nAwon YAK gite katd tn SLApKELA EITE LETA TNV KATOWVAAWGN TOU

yevuatog Ba prmopovos va odnNynoeL o€ utoyAuKaluiaL.

Meal started  Bolus delivered

1

Sensor glucose (mmol/l)

Insulininfusion (units/h)




AnAwon YAK ko evopén yEUUATOC

® Ta kKAslotd cuotrpoata anattovv tn SnAwon YAK 10-20 Aemtd mpLv TNV £vapén tou
yevpatog, yia tn feAtiotonoinon tng 6paonc tng tWoouAivng Kal tng armoppodnong
vdatavOpaKkwy.....

EKTOC QV....

@ ...tponynNOnKe 1 UTIAPXEL UTTOYAUKOLLLLOL

@ ...To yeupa ivat uPpnAnc mpwteivng/Altoug
@ ...TO ATOMO £XEL YOLOTPOTIAPEDN
o..

0oKOAOUOEL eTnpooBetn Bepareia



Continuous Glucose Monitoring: The Future of Diabetes Management
Mark R. Burge, MD, Stephen Mitchell, DO, Alison Sawyer, MD and David S. Schade, MD

Continuous glucose monitoring (CGM) technology has the potential to revolutionize

diabetes care in the near future because of the real-time feedback it provides about

therapeutic interventions and variations in lifestyle or dietary intake. voume 21, Number 2, 2008

Continuous glucose monitoring: A review of the evidence in type

1 and 2 diabetes mellitus o o
Diabetic Medicine. 2021:38:¢14528.

Conclusions: Continuous glucose monitoring is revolutionising diabetes manage- .
ment. It is a cost-effective adjunct to diabetes management that has the potential to ”A

improve glycaemic outcomes and quality of life in PWD, especially type 1 diabetes.



http://spectrum.diabetesjournals.org/search?author1=Mark+R.+Burge&sortspec=date&submit=Submit
http://spectrum.diabetesjournals.org/search?author1=Stephen+Mitchell&sortspec=date&submit=Submit
http://spectrum.diabetesjournals.org/search?author1=Alison+Sawyer&sortspec=date&submit=Submit
http://spectrum.diabetesjournals.org/search?author1=David+S.+Schade&sortspec=date&submit=Submit

7. Diabetes Technology: Standards
of Care in Diabetes—2023

Diabetes Care 2023;46(Suppl. 1):5111-S127 | https://doi.org/10.2337/dc23-5007

g

7.13 Real-time continuous glucose

monitoring B or intermittently
scanned continuous glucose
monitoring E should be of-

fered for diabetes manage-
ment in youth with type 1
diabetes on multiple daily in-
jections or continuous subcu-
taneous insulin_infusion who

are capable of using the devi-
ces safely (either by them-
selves or with a caregiver).
The choice of device should
be made based on the indi-
vidual’s circumstances, pref-
erences, and needs.

7.14

et

Real-time continuous glucose
monitoring or intermittently
scanned continuous glucose
monitoring should be offered

for diabetes management in
youth with type 2 diabetes
on multiple daily injections or
continuous subcutaneous in-

sulin infusion who are capable

of using the devices safely
(either by themselves or with
a caregiver). The choice of de-
vice should be made based
on the individual’s circumstances,
preferences, and needs. E




m EAAnvikn AlaBntoAdoyikn Etalpeia KateuBuvthpiec O8nyieg
Hellenic Diabetes Association

= \

9. O éAgyX0G TNG YAUKAIMIKAG EIKOVOG OTTO TO ATOMO HE ZA.
AuTOéAEYX0G- ZuveXNG KaTaypa@n YAUKOLNG

H xpion Tng ZKI evdeikvuTal o€:

o E@RpBoug kal Traidid pe ZATl TOU OKOAOUBOUV OXAMA TTOAAATTAWYV EVECEWV (EVTATIKOTTOINMEVO
oxXAMa IvoouAivoBepartreiag ) | @Epouv avTAia IVOOUAIvNG w¢ eTITTPOCOETO BondNTIKO epyaAgio
oTn PUOMION TOU YAUKQIMIKOU EAEYyXOU

o ATOHO ME ZA pE OUXVA ETTEICODIA UTTOYAUKAIHIOG | AVETTIYVWOTN UTTOYAUKAIMiO

o Xg Trandid ko gpripoug pe ZATl, n ZKI pmropei va cupBdaAAel otnv KaAutepn puduion Tng

YAuUKaigiag €iTte Xpnoigotroiolv cUoTNHA TTOAAATTAWY EVECEWV IVOOUAIVNG €iTE XPNOIUOTTOIOUV
avTAia IvoouAivng



General principles for management of glycaemia
in existing type 1 diabetes in an adult

No

[ Assess reasons why not at target ]

Discuss options for
improving outcomes
Offer referral to diabetes specialist
team if needed

[ Offer CGM if not using it ]

[ Are glycaemic targets met?

Type 1 diabetes self-management education and
support including principles of nutrition, carbohydrate
counting and exercise, sick day rules (see Fig 7)

Consider referral to mental health provider/
counselling if:
¢ Individual with diabetes requests it
* There is evidence of depression, eating
disorder, high level of diabetes distress or other
psychological issues
* There is unexplained persistent hyperglycaemia
or hypoglycaemia

Yes

Update on new approaches to
treatment as applicable

[ Consider starting CGM if not using it ]

Does the person with diabetes wish to change insulin therapy

No

A. American Diabetes Association.

Published online: 30 September 2021

Yes

EASD European Association
for the Study of Diabetes




The management of type 1 diabetes in adults. A consensus report
by the American Diabetes Association (ADA) and the European
Association for the Study of Diabetes (EASD)

Richard I. G, Holt'? . J. Hans DeVries ** « Amy Hess-Fischl” « Irl B, Hirsch® « M. Sue Kirkman’ « Tomasz Klupa® .
Barbara Ludwig® - Kirsten Norgaard '%'' . Jeremy Pettus'? « Eric Renard '*'" . Jay S. Skyler'® « Frank J. Snoek '®.
Ruth S. Weinstock '” - Anne L. Peters '®

* CGM is the standard for glucose monitoring in adults with type 1
diabetes

* The choice of the device should be based on individual
preferences and needs as well as which devices are available
or reimbursed.

AAmerican Diabetes Association. | ublished online: 30 September 2021 EASD %?r&%eg?ulgf%?%?gggtes




Transatlantic Comparison of Pediatric
“Continuous Glucose Monitoring Use

in the Diabetes-Patienten-Verlaufsdokumentation

Initiative and Type 1 Diabetes Exchange Quality

Improvement Collaborative
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FIG. 1. {a) Proportion of CGM use from 2017 to 2020 among those <25 years of age. (b) HbAlc (%) in CGM users
compared with nonusers. CGM, continuous glucose monitoring; HbA l¢, hemoglobin Alc.

Use of continuous glucose monitoring
(CGM)
in children and young adults with
type 1 diabetes nearly doubled

from 2017 to 2020 in the US from
25% to 49%
and was associated with lower
glycated hemoglobin (HbA1c),
according to recent data.

Diabetes Technol Ther.
2022:;d0i:10.1089/dia.2022.0248



7. Diabetes Technology: Standards
of Care in Diabetes—2025

Diabetes Care 2025;48(Suppl. 1):5146-S166 | https://doi.org/10.2337/dc25-S007

* CGM systems have an important role in assessing the Dj_abetes
efficacy and safety in the treatment of type 1 & type 2 CaI‘e
diabetes vk Toead ) ST

* BUT ALSO...

"are)) saeqei(

* CGMs improve glycemic management, contribute to
the management of hypoglycemia and better dietary
therapy since they capture the effect of nutrition on L B

postprandial sugar levels . Standards of Care
/ ! inDiabetes

K 2025 A\




The Management of T'yvpe 1
Diabetes in Adults. A Consensus
Report by the American Diabetes
Association (CAIDA) and the
FEuropean Association for the
Study of Diabetes (EASID)

* Switching from an isCGM without alarms to an rtCGM
improved TIR, HbAlc and reduced Level 3

* Hypoglycaemia : Most people with TIDM can benefit from
rtCGM technology with appropriate training, including
frequent observation of glucose trends and formulating a
more personalized diet plan that meets their needs while
maintaining low glucose levels

Diabetes Care. 2021 Nov;44(11):2589-2625.



Review

AGP and Nutrition - Analysing postprandial
glucose courses with CGM

e Juviotatal n dtatpodr va MPooapUOlETAL ATOULKA OTLC TIPOOWTILKEC OCUVONRKEG, TLC
TIPOTLUNOELC KOLL TOUG UETABOALKOUC GTOXOUC.

* 3TNV enoxn tn¢ Yndlomoinong, ol mapepBaoslc mHealth 6nwc ta cuotpata cuvexoug
napakoAouBOnong yAukolng (CGM) Bplokouv 6Ao Kal tEPLOCOTEPO TOV SPOO TOUC OTN
Statpodikn Beparmeia.

* To npodpiA yAukoine (AGP), pa Sopnpévn kat ypadikn cuAloyn twv dedopévwv CGM mou
AapBavovtal, urmopei emiong va xpnoLpomnotnOel yia tnv umootipLen tng StatpodLkng
T(POCAPHUOYNG.

ABETES RESEARCH AND CLINICAL PREACTICE I:-"-"‘r iEDEI} IDS;" 33



Review
AGP and Nutrition — Analysing postprandial
glucose courses with CGM

Jens Kroger ™', Thorsten Siegmund °, Oliver Schubert-Olesen, Winfried Keuthage"
Melanie Lettmann , Katja Richert’, Andreas F.H. Pfeiffer®

Selective blood glucose (BG) measurements have already showed the influence of food on
postprandial glucose (PPG) levels.

Currently, glucose monitoring systems are becoming more and more common providing insights
into glucose curves after eating meals.

DIABETES RESEARCH AND CLINICAL PRACTICE I74 (2021
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Fig. 2 - Postprandial glucose profiles of people with type 1 diabetes after consumption of a defined amount of wheat toast [6.
After consumption of 50 g wheat toast with topping, 7 people with type 1 diabetes showed high varying glucose courses
when meal boluses were considered. The variability reflects the level, the speed and the duration of postprandial glucos



Chapter 10: Nutritional managementin children and adolescents with diabetes

- — baae

PEDIATRICDIABETES

Carmel E. Smart, Francesca Annan, Laurie A. Higgins, Elisabeth Jelleryd, Mercedes Lopez, Carlo L.
Acerini

What is new in the ISPAD Nutritional Management Chapter?

i’he ISPAD Nutritional Management chapter has been updated by authors from
Australia, Europe, South America, UK and USA.

What is different in the 2018 chapter?

The impact of dietary fat and protein -not just carbohydrate- is considered in the
calculation of the meal-time insulin dose and how it is delivered.

The role of continuous glucose monitoring as a useful tool for educating both the clinician
and young person with diabetes on food related behaviors is discussed.

Strategies to minimize the postprandial excursions caused by carbohydrate, protein and fat
are included. The importance of family based meal-time routines with limitations on snacking
is emphasized to improve dietary quality.




Continuous Glucose Monitoring (CGM)

* Most people with type 1 diabetes can benefit from this technology
with appropriate initial and ongoing education, including frequent
observation of the glucose trends.

* However, not suitable for all

* May not find it valuable

* May find it stressful because they dislike being ‘attached to a
device’ or constantly reminded of their diabetes or feeling
exhausted by alarms.

Published online: 30 September 2021 EASD European Assaciation

A. American Diabetes Association. for the Study of Diabetes




Behavior Modification in Prediabetes
and Diabetes: Potential Use of Real-Time
Continuous Glucose Monitoring

Rather than being used as a “reactionary device” for hypoglycemia prevention and glycemic
management, RT-CGM should be assessed for its use as a prevention tool.

Its potential role as an adjunct to lifestyle changes, weight reduction, and potential to
decrease overall use of insulin and other medications in patients with T1D, T2D, and
prediabetes calls for further evaluation.

Journal of Diabetes Science and Technology
2019, Vol. 13(2) 271-275



Clinical T'argets for Continuous

Glucose Monitoring IData
Interpretation:

Recommendations

I"rom the International Consensus

on "Nime in Range

HEtpR /Aol org /10, 2337 cl 19-0028
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=1%
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Pregnancy:
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>140 mgidL

{78 mmoliL) <25%

Targef Range:
63140 mgldL
(3.5~7.8 mmealiL)

=>T0%

<4%
<1%

<53 mgidl (3.5 mmalil)
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8 For age <25 yr, if the A1C gaal is 7.5%, then set TIR farget ta approximately B0%. (Ses Cinical Appications af
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Pregnancy:
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Diabetes$

>140 mgidL
7.8 mmolil)

Targel Range:
63140 mgidL.
{3.5-7.8 mmoliL)

<63 mgidL (3.5 mmaliL)
<54 mgldl (3.0 mmaliL}

| Figure 1—CGM-based targets for different diabetes populations.




Monitoring AGP Report: Continuous Glucose Monitoring

P R t Time in RANGES  ous for Tyoe 1wt Yow 2 Dbt Sam Test Patient 0O08: jan 1. 1970
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AGP Repor = rererre

44% cow <avw Time CGM Active: 100%
E
High 2% Glucose Metrics
10 Average Glucose
175mwd Goal: <154 mgidl
—~a Target 46% Coal: »70%
Cach $% nowese 3 Glucose Management Indicator (GMI)
cliricady bareficel 7.5% Gost <1
™ o Low %
5
—k_ 10% cout <o Glucose Variability
Very Low L Defined 25 percent coefMicent of variation
Gosl: <1% Each 1% Bovw i 45.5% Goal <3
reoge = =15 minutes
Ambulatory Glucose Profile (AGP)

AGP s 8 summary of glucose values from the repart period, with median (S0%) and other percentiies shown as If they occurmed in a single day.
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. European Association
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AGP Report: Continuous Glucose Monitoring

Time in Ranges  Goak for Tpe L and Tyoe 2 Dishetes

uidl: Oh

[ Veryigh  20%

44% Goat: <5%

250
High 0%
1%
ngd Target 460/0 Geak: >T0%
Each 5% Increase s clinicaily beneficial
n Low 5%
i |
54- 10% (o <4
e Verylow 5%
Goal: <1% Each 1% time in range = ~13 mintes

Test Patient D0B:jan 1, 1970
14 Days: August 8-August 21, 2021
Time CGM Active: 100%

Glucose Metrics

Average Glucose.................. 119 mg/dL

Goal: <154 ma/dl

Glucose Management Indicator (GMI) ............ 1.5%

Goal: <T%

Glucose Variability .. ..............49.5%
Defined as percent coeficient of variation

Goal: <36%

Standardised CGM metrics for

clinical care

Number of days CGM device is worn:
o recommend 14 days

Percentage of time CGM device is active:
o recommend 70% of data from 14 days

Mean glucose
GMI
Glycaemic variability (%CV)

Time above range

o Per cent of readings and time >13.9 mmol/I
(>250 mg/dl); Level 2 hyperglycaemia

o Per cent of readings and time >10.0 mmol/I
(>180 mg/dl); Level 1 and Level 2 hypergly-
caemia

TIR

o Per cent of readings and TIR 3.9-10.0
mmol/l (70—-180 mg/dl)

TBR

o Per cent of readings and time <3.9 mmol/l
(<70 mg/dl); Level 1 and Level 2 hypogly-
caemia

o Per cent of readings and time <3.0 mmol/l
(<54 mg/dl); Level 2 hypoglycaemia



The beneficial short-term effects of a high-protein/
low-carbohydrate diet on glycaemic control assessed Enl}\ovr'] K(ITCXA)\I’]}\(’)TEDOU
by continuous glucose monitoring in patients
with type 1 diabetes

Slatpodikol MPOTUTIOU UE

Charilaos Dimosthenopoulos MMedSci' @@ | Stavros Liatis MD? & | L
Elias Kourpas PhD” | Elpida Athanasopoulou MD® | Stamatina Driva MD” | Xp nor] CG M
Konstantinos Makrilakis MD? & |  Alexander Kokkinos MD? ©
TABLE 1 Composition of the three dietary interventions
Diet
REF HPD MED
Carbohydrates (246) 50 20 40
Sugars (S36) 10 Very limited 10
Fibre (g/ 1000 kcal) 20 As high as possible 20
Protein (26) 20 a0 255
Fat (26) 30 a0 35
SAFA (25) <10 <10 <7
PUFA (256) <10 <15 <10
MUFA (286) =10 =15 =20

Abbreviations: HPD ., high-protein/low-carbohydrate diet: MED.,
Mediterranean diet: MUFA. monounsaturated fatty acids:; PUFRFA
polyunsaturated fatty acids: REF, reference diet: SAFA. saturated fatty
acids.

Diabetes Obes Metab. 2021;1-10.



The beneficial short-term effects of a high-protein/

low-carbohydrate diet on glycaemic control assessed
by continuous glucose monitoring in patients
with type 1 diabetes

Charilaos Dimosthenopoulos MMedSci® ©
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The beneficial short-term effects of a high-protein/
low-carbohydrate diet on glycaemic control assessed
by continuous glucose monitoring in patients

with type 1 diabetes

Charilaos Dimosthenopoulos MMedSci® @@ | Stavros Liatis MD? |
Elias Kourpas PhD” | Elpida Athanasopoulou MD® | Stamatina Driva MD® |
Konstantinos Makrilakis MD? |  Alexander Kokkinos MD?

nutritional interventions based on a high-protein/
low-carbohydrate dietary plan may have a positive impact on
glycaemic control in patients with T1D. Patients with T1D following
the HPD regimen spent on average a longer time in TIRy5 180, @

shorter time in hypoglycaemia, and exhibited lower glycaemic variabil-
ity than patients following a REF regimen.

Conclusions: Compared with REF and MED, an HPD plan may have a positive impact
on glycaemic control in patients with T1D. During the HPD, patients spent a shorter
time in hypoglycaemia and exhibited lower glycaemic variability.

Diabetes Obes Metab. 2021;1-10.
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Diabetes and artificial intelligence beyond the closed loop: a review
of the landscape, promise and challenges

Scott C, Mackenzie' ) - Chris A, . Sainsbury’® - Deborah J, Wake 0
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THE 16™ INTERNATIONAL CONFERENCE ON

Previous Day Activity & 24h CGM Profile  apvanceorechnoLosies

TREATMENTS FOR DIABETE
Glucose Sedentary Moderate Intensity High Intensity
Ranges (<3 METS) (3-6 METS) (>6 METS)
>250 mg/dL 8% 7% - 5% 1
~TAR (p=<0.001
>180 mg/dL 18% 17% 14% (p )

70-180 mg/dL TIR (p=0.009)
<
70 mg/dL “+ TBR (p=0.03)
<54 mg/dL 0.5% 0.7% 1.3%

N=11,313 Days N=2,888 Days N=276 Days
22-25 FEBRUARY 2023, BERLIN & ONLINE




24h CGM Profile Following Morning vs Afternoon Exercise

(] >250 mg/dL
(] 181-250 mg/dL
MORNING AFTERNOON W 70-180 mg/dl
M <70 mg/dL
M <54 mg/dL
Sedentary Moderate Intensity  High Intensity Sedentary Moderate Intensity High Intensity
(N=12,926 Days) (N=1,425 Days) (N=126 Days) (N=11,944 Days) (N=2,304 Days) (N=229 Days)
8% 7% 7% | 7% 6%
| | 15%
18% 17% 16%

0.7% 0.7%

22-25 FEBRUARY 2023, BERLIN & ONLINE attd.kenes.com
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The use of automated insulin delivery around physical activity

and exercise in type 1 diabetes: a position statement of the European
Association for the Study of Diabetes (EASD) and the International
Society for Pediatric and Adolescent Diabetes (ISPAD)

Exercise intensity
and
mode

Postprandial,
continuous, sustained,
prolonged aerobic exercise;
low stress hormone response

individual and

Overnight fasted,

burst, explosive,
competitive anaerobic exercise;
high stress hormone response

Average glucose
response to
exercise

Exogenous insulin
requirements around
exercise

Carbohydrate intake
requirements around
exercise
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The use of automated insulin delivery around physical activity

and exercise in type 1 diabetes: a position statement of the European
Association for the Study of Diabetes (EASD) and the International
Society for Pediatric and Adolescent Diabetes (ISPAD)
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24 Conaume 10-20 g CHO pre PA, 0P8R
RO T MmO
3 Check IOB for amount of CHO

- needeo
OR

1b Lowe r?lumo' target at PA onset or
maintain fgﬁum‘ Qlucone target for
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Nutrition Therapy for Adults With
Diabetes or Prediabetes:
A Consensus Report

EFFECTIVENESS OF DIABETES

NUTRITION THERAPY

Consensus recommendations d Diabetes-focused MINT is provided by

. Refe'zazu's living W‘tdh t;’Pell Z' a registered dietitian nutritionist/
type iabetes to individualized, - e &
diabetes-focused MNT at diagnosis registered dietitian (RDN), prefera
and as needed throughout the life bly one who has comprehensive
span and during times of changing knowledge and experience in di-
health status to achieve treatment abetes care.

- i li - o

mg“'s SRl Al thf e Refer people with prediabetes and
ment strategy, including use of overweight/obesity to an intensive
medications, physical activity, etc., lifestyle intervention program that
on an ongoing basis. includes individualized goal-setting

s Refer adults with diabetes to COrmBORante iich ds the Diabotes
comprehensive diabetes self- oamp : S Dol s
management education and sup- Prevention Program (DPP) and/or
port (DSMES) services according to to individualized MNT.

national standards.

Diabetes Care, 2019



Dietary Intake and Adherence to the

Recommendations for Healthy Eating

in Patients With Type 1 Diabetes: A Research Strategy and Methods: A literature search for articles, published between
Narrative Review January 2006 and July 2021 was conducted, using electronic databases (PubMed
and Google Scholar) for all available publications in English and Bulgarian. The
process of study selection, identification, screening, eligibility and inclusion followed
the PRISMA (Preferred Reporting Items for Systematic Reviews and Meta-Analyses)
recommendations for a flowchart. Based on the keywords search, 425 titles were
retrieved, of which 27 were selected based on title and abstract. All papers were
crosschecked and reviewed for selection by 3 independent reviewers. As a result, 19
titles were eligible and met inclusion critenia for a full review.

Records deatified through
database search
PabMed, Geogle Scholar
{n = 425)

Records after
duplicates removed
{n=420)

—————— CONCLUSION
.Ewluded ivedevant

m‘“h::,ﬂmm Study findings suggested a lack of knowledge or
\ n=335) J misunderstanding of diabetes dietary management. Patients
| with T1D, who_are being consulted with a dietician_as a part
f ‘ (" Full-text articles excluded, of their treatment plan may have better compliance to the
D“?::?Tl:'""" itk reaicus: selection recommended diet and as a result, are likely to have better
(?f;', outcomes. Nutritional therapy should focus not only on glycemic

control and pure carbohydrate counting but also on healthy
eating patterns and complication prevention.
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Healthy Being Healthy
Eating Active Coping

Medication Monitoring
Management

Diabetes Self-Management Education and Support (DSMES)



https://www.cdc.gov/diabetes/dsmes-toolkit/index.html

Review

Dietary Interventions for Adults with Type 1 Diabetes: Clinical
Outcomes, Guideline Alignment, and Research Gaps—A
Scoping Review

Beata Malgorzata Sperkowska "0, Agnieszka Chrustek 20, Anna Gryn-Rynko *© and Anna Proszowska '

Evidence Map of Dietary Interventions in Adults with Type 1 Diabetes (2015%-202%)
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Figure 2. Evidence map of dictary interventions in adults with type 1 diabetes (2015-2025). Each
bubble represents an aggregated cell (intervention = outcome); bubble size reflects total sample size,
and color indicates study design: green——ROTs, yellow——observational, orange-——psychosocial; |
increase; | decrease (relative to baseline or control).

Conclusions: Combining an LCD with education, CC, and modern diabetes technology provides the most consistent benefits for
adults with type 1 diabetes (T1D adults). The MedDiet and plant-based diet support diet quality and psychosocial well being,

although current evidence remains limited, primarily due to small sample sizes and short follow-up periods. ... .. 2025, 17, 3349
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Figure Legend:

the Study of Diabetes (EASD)

Four critical times for DSMES in type 1 diabetes

From: The Management of Type 1 Diabetes in Adults. A Consensus Report by
the American Diabetes Association (ADA) and the European Association for

At diagnosis

All newly diagnozsed
peoplae with type

1 diabetes should
receive DSMES
and medical
nutritional

Ensure emotional
health is addreassed

When
complicating
factors develop

Development

of long-term
complications
Neeod for steroids
Planning a
pregnancy or
pregnant

Content areas of DSMES
Pathophysiology of type 1 diabetes
and differentiation from type 2 diabetes
Healthy eating incl. carbohydrate counting
Physical activity
Types of Insulin and regimens of Insulin
administration and ICR and ISF/correction factors

Diabetes technology and patient-generated
health data

Preventing, detecting, and treating

acute complications

Preventing, detecting. and treating chronic
complications, Incl. additional autoimmune
conditions

Healthy coping with pasychosocial issues
and concerns

Problem solving

L

Annually and/or

when not meeting
treatment targets

= Review of knowledge,

skills, psychosocial
and behavioural
outcomes, barriers,
and facilitators
Unexplained hypo-
or hyperglycemia

When transitions

in life and

care occur
Age-related
responsibilities for
yvoung adults
Initiation or
intensification of
insulin, new devices,
or technology
Living situation
changes
Age-related changes
affecting self-
management

=

The four critical times when DSMES s particularly needed for people with diabetes (and their caregivers, when applicable). ICR,
insulin:carbohydrate ratio; incl., including; ISF, insulin sensitivity factor.

Diabetes Self-Management Education and Support (DSMES)



https://www.cdc.gov/diabetes/dsmes-toolkit/index.html
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