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Surekli Glukoz Izlemi
Verilerinin

Beslenme Planlamasi ve
Karbonhidrat
Sayimi/Yonetiminde
Katkilari

Dyt Tugba Gokce
Kog¢ Universitesi Hastanesi

Cocuk Endokrinolojisi ve Diyabet Bolimi
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Ogiinler ve giiniin diizenlenmesi

Bolus zamanlamasi ve 6gunde yiyeceklere baslama sirasi
Ogiinde alinmasi gereken karbonhidrat miktarindaki sapma
Kan glukozundaki ani yukselisler (glisemik yuk)

Kicuk cocuk yonetimi

Dlsuk karbonhidratli beslenme ve protein, yaglar ve lifin glisemi tGzerine etkileri
* Yaglarin glisemi Uzerine etkileri
* Proteinlerin glisemi lizerine etkileri

* Lifli besinlerin glisemi tzerine etkileri

Surekli glukoz izleminin katkilar



Stabil bir kan glukozu elde edebilmek icin;
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| karbonhidrat
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 instilin dozu

Potansiyel avantajlar:

1. Her 6gun icin spesifik
degerlendirme
yapilabilmesi,

2. Aykiri degerlerin etkilerini

en aza indirgemexk,

3. KS stabilitesi ve glvenilir

aralikta kalmayi saglamak,

Rodbard, D. (2018). Optimizing the Estimation of Carbohydrate-to-
Insulin Ratio and Correction Factor. Diabetes technology &
therapeutics, 20(2), 94-97.
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I/K orani
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I/K orani ve IDF dederleri miikemmel olsa bile,

KH sayiminin dogrulugu, 7.
Besin tuketim sirasi ve zamanlamasi 3.
Glisemik indeks/yik

KH larin kompleks yapida olup
olmamasi, 9.

Gastrik bosalmadaki degiskenlikler, 10

Oglinlin protein, yag ve posa icerigine
bagli olarak KH’larin emilim farkhliklari,
diyabetik gastroparezi olasiligi,

Enjeksiyon bolgesi,

Lipodistrofi ve deri
sicakligina bagli deri alti
dokulardan insulin emilimi
oranlarinda degiskenlik.

Instilin farmakodinamigi

. Diger ilaglar

Rodbard, D. (2018). Optimizing the Estimation of
Carbohydrate-to-Insulin Ratio and Correction Factor. Diabetes
technology & therapeutics, 20(2), 94-97.



Karbonhidrat Sayimi

* Tip 1 diyabet tedavisinde hala gecerli ve temel tedavi yontemi,
ancak yetersizlikleri mevcut.

* Postprandiyal hiperglisemi major sorun.

)N

\

<( _ Karbonhidrat Yonetimi

Diabetes Sci Technol, 2017

Accurate Carbohydrate Counting Is an Important Determinant of

Postprandial Glycemia in Children and Adolescents With Type 1
Diabetes on Insulin Pump Therapy

Asma Deeb, MBBS, MD,! Ahlam Al Hajeri, RD,! Iman Alnmoudi, MBBS, ' and Nico Nagelkerke, PhD?




Karbonhidrat Sayimi ve Bolus insulinin yemek

K/i oraninin kullanilmasi oncesi uygulanmasi
Protein ve yaglar icin de Target
instlin hesaplanmasi '% Pg;stpranqnal é— Ogiiniin yapilandiriimasi
ycaemia

/N

Glisemik yukun
degerlendirilmesi, uygun
miktarda KH alinmasi

Dusuk Gl li karbonhidrat
secilmesi

Seckold et al Diabet Med in Press (2018)



Gunluk SGYI rler(glukoz Blgimleri ile birlikte)
26 Ocak 2018 - 22 Subat 2018 (28 gin)

Tahmini A1c % 7,7 veya 61 mmol/mol

Ortalama 00:00 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00  00:00

J Glukoz 173 168 ‘ 155

0 10. - 90. ylzdelik diim | 25. - 75. ylzdelik dilim
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Kac gr KH ve insiilin aldigi (i/K)
Ara ve ana 6gun kisimlari

1. Vaka: Arda /s
<

* 11y, 5a
« 4 vyillik diyabetli, "*

« K/i: 15, 15, 20
IDF: 80 (KH sayiyor)

e 11 U Humalog,
14 U lantus (12.30)
e Toplam:250U

HbAlc
Aralik:6,7
Mart:6,6
Temmuz:7,8
Ekim:6,7




Glukoz Seyri Anal iZi(glukoz dicimleri ile birlikte)

26 Ocak 2018 - 22 Subat 2018 (28 gin)
DOSOK GLUKOZ IZNI AYARE Orta
MEDYAN HEDEF AYARE 140 mg/dL (A1c: 96,5 veya 48 mmol/mol)

Tahmini Alc % 7,7 veya 61 mmol/mol
04:00 06:00 08:00 10200 12:00 14:00 16:00 18:00 20:(0 22:00 00:00 02:00 04:00

Qmmﬁ—

DOSOK ESIK (70)

pUsSUK GLUKOZ
Olasilig

MEDYAN GLUKOZ
(hedefe kiyasla sapma)

(mayan e 10 ybeot i aree O O O

MEDYAN ALTINDA DEGISKENL K YUOKSEK!
Bu durum diisiik glukoz olasihigimi artn madan medyan glukoz hedefini elde etmeyi ; orlagtinr.

Medyan altinda degiskenlige katkida bu lunabilecek faktorier:

[0 pazensiz diyet O Axtivite seviyerinde degiskenlik
[ Hatal veya atlanmis ilag M dactate
O Aol toketimi

@ olsik Q ORTA (@ YOKSEK @ OGON R YATMA ZAMANI



Ogiin Zaman Seyirleri
26 Ocak 2018 - 22 Subat 2018 (28 gin)
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Ogiin Zamani Seyirleri
3 Agustos 2018 - 2 Kasim 2018 (92 gin)
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Pzt
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= Klinik Dokimantasyon Direktifler ve Sonuglar L} Doktor Direktif Moddli GE PACS = Kronoloji @ s Gormezlik Raporu & Hasta Ozeti (Tibbi Kayit|

Belge Listesi © Qg : , . . :
Gouerlen Hepsini Goster Hepsim C Ayaktan Hasta/Acil Servis Degerlendirme ve Tedavi Plan

) Son glncelleyen Tugba Gokge (tgokce) 7hafta once ( v.5 ) Gegmisi Goster
Grupla Kategori Sirala

@ Hasta Ozgecmisi Tarih ve Saat 26-Mar-2018 15:15
& Hasta Ozet Bilgileri

[ Gorevler @ Gelig Taringesi

Doktor TUGBA GOKCE - 81027
2 Ameliyat / © Randevular Gocuk Endokrinolojisi Doctor(Doktor)
Girigim > Laboratuvar (6 /6)
¥ Tamamlanmig Gorevler (6 / 6) Vizit Secimi
b 7 Ayaktan Hasta ls Akisi (6/6) Vizit Segin: Ayaktan - 283527 Kurum: Kog Universitesi Saglik Merkezi
Sayfasi P7-Mar2018 Cocuk Endokm: 2t S&5i™ KZZma'Pa;-ihi- 25-03.;8:? og Universitesi Saglik Merkezi -
Notlar 26-Mar-2018 Cocuk Endokrir TUGBA GOKGE (Cocuk Endokrinolojisi (1593))
22-Ara-2017 Cocuk Endokrir
‘@ llaglar 31-Eki-2017 Gocuk Endokrir ‘
21-Eki-2017 Gocuk Endokrir  Seiis UykUSU
% Hemsire Sayfasi

20-Eki-2017  Cocuk Endokriy Basvuru Sikayeti Tip 1 diyabet-3. gérugme-kontrol

® TedaviRaporlan Gelis Oykast I/K: 15/20/20

IDF:80 kullaniyorlar.

ikindi 6guntnde 15 kh tan fazla yiyor, bunun igin anne okula gidiyor insulin yapiyor,
haftasonlar sekerleri ¢ok iyi, okulda ve disarda yonetmekte glgltk yasiyorlar,

hig egzersiz yapmiyor

~enal Necerlendirme
2ensl_lleoarions =

Psikolojik ve mental — %

durum

Gunluk aktiviteler — 1 . :

Beslenme — i Once SGI verisini gormek;
Sosyokoltorel  — ¢ Ilhtiyaca yonelik goriisme.
Notlar —

Vital Bulgular

Muayene

Muayene bulgulari  Boy: 136.4 (27P)
Agirhk:32.5 (44P)
VKI: 17,47 (61P)



Ekrandaki oklara gore insulin dozlarinda nasil degisiklik
vapilir?

* Yemek dncesi bolus sirasinda ekranda ok gorinlyorsa:

Trend oklarina gore bolus diizenlemesi

J %10 azaltilir.

3 veya JUB %20 azaltilr.
Ok yok Degisiklik yapilmaz.

1 %10 arttirtlir.

1M veyafifit %20 arttirilir.



K/I: 10

>0 KH 5 Unite
100mg/dL TT
50 KH )

5 Unite

100mg/dL 1l

%20 artir

%20 azalt

>

>

6 Unite

4 Unite



Physiologic insulin secretion
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e
WILEY &EX
ISPAD CLINICAL PRACTICECONSENSUS 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’

* Diyet kalitesini ve glisemik sonuclari iyilestirmek icin yemek zamani
rutinlerinin olusturulmasi ve atistirmaliklarin sinirlanmasi gerektigi
vurgulanmistir.



Surekli atistiranlar

mmol/L

Event

1
12.00 AM 200 AM

1
4.00 AM

L)
6:00 AM

L
8:.00 AM

L 1
10:00 AM 1200 PM

1
2:00 PM

1
4.00 PM

6:0(; PM

8:00' PM

10.0(') PM




Klinik DokUmantasyon Direktifler ve Sonuglar L4 Doktor Direktif Modult GE PACS = Kronoloji @ Is Gormezlik Raporu

M Hasta Ozeti
® Hasta Ozgegmisi

7 Gorevler

2 Ameliyat /
Girigim

" Primer Doktor
Sayfasi

Notlar

@ llaglar
&

" Hemsgire Sayfasi

® Tedavi Raporlan

Belge Listesi © Qg

Gosterilen Hepsini Goster Hepsini C

Grupla Kategori Sirala

£ Hasta Ozet Bilgileri

& Gelis Tarihgesi

@ Randevular

» Laboratuvar (27 / 27)

¥ Tamamlanmig Gorevler (6 / 6)

¥ Ayaktan Hasta Is Akisi (6 / 6)

|04-Nis-2018 Cocuk Endokrinc
21-Kas-2017 Goz Hastaliklar
21-Kas-2017 Cocuk Endokrir
23-Haz-2017 Cocuk Endokrir
17-5ub-2017 Cocuk Endokrir
01-Ara-2016 Cocuk Endokrir

Ayaktan Hasta/Acil Servis Degerlendirme ve Tedavi Plan

Son gincelleyen Stkra Hatun (shatun) 6hafta once ( v.4 ) Gegmisi Goster

Tarih ve Saat
Doktor

Vizit Secimi
Vizit Segin:

Gelis OykusU
Basvuru Sikayeti
Gelis Oykusu

04-Nis-2018 10:45

SUKRU HATUN - 80997
Gocuk Endokrinolojisi Doctor(Doktor)

Ayaktan - 288539 Kurum: Kog Universitesi Saglik Merkezi -
Kabul Tarihi: 04-04-2018
SUKRU HATUN (Cocuk Endokrinolojisi (1593))

Tip 1 diyabet

2005 Mart tani almis. Son 4-5 yilda Hbalc ylksek
Lantus 32 Unite aksam 22-23 arasinda kalgadan yapiyor
Novorapid KH sayarak hespliyor

I/K:-15?

IDF:30

& Hasta O;

Sabah agliklari iyi ama okulda genel olarak kan sekeri yUksek
Okulda serbesr besleniyor
Hipo sorunu Haftdaa iki kez meyve suyu icecek sekilde hip olmius.

Egzersiz yok
Telefonda ¢ok zaman gegiriyor

Py

U
-

i
e

[

. Vaka: Berker Selim



Glukoz Seyri Analizi
21 Aralik 2017 - 20 Mart 2018 (90 giin)

DOSOK GLUKOZ IZNI AYARI: Orta

: 154 mgldL (Atc: %7,0 53 mmol/mol)
MECTOW HEDSF Ko G RnOveyasIm Tahmini Alc % 9,2 veya 77 mmol/mol

R 0500 07:00 09:00  11:00  13:00 1500 1700 1900 2100 2300  01:00

MEDYAN HEDEF (154)
0 10. - 90. ylzdelik dlim | 25. - 75. yQzdelk dilim
[ ® @ Py

ot O (o O (o) (o
(nodete yasia sapma) (oK O O O O
mlh&iml dilim arasi) O @ @ 0 O

MEDYAN ALTINDA LIK YOKSEK!

Bu durum disiik glukoz artirmadan hedefini elde

Medyan altinda degiskenlige katkida bulunabilecek faktdrier:

[0 puzensiz diyet O seviyesinde degigkenlik

[ Hatal veya atlanmig ilag [ Hastalik

[ Alkol tiketimi

© pisUK @ ORTA @ YO
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= Klinik DokUmantasyon Direktifler ve Sonuglar L4 Doktor Direktif Modull GE PACS = Kronoloji @ s Garmeslik Ranoru £ Hasra Ozeti (Tibbi Kayit)

o ° | o
belge Listes! 2 @ Ayaktan Hasta/Acil Servis Degerlend

Gcsteriien Hepsinl Goster: Hepsint 0 Son guncelleyen Tugba Gokge (tgokce) 2ay énce (v.5 ) Gegmisi (

® Hasta Ozgegmisi Gr‘upla Kategor sirala Tarih ve Saat 20-Mar-2018 11-15 Glisemik indeksi yu ksek
> Gorevler & Hastta Oz'et Bilgileri beslenme
W Gelig Tariges} Doktor TUGBA GOKCE - 81027
@ Ameliyat / & Randevular Cocuk Endokrinolojisi Doctor(Doktor)
Girigim » Laboratuvar (12/12) / \
YT | Gorevler (8 / 8) \/izit Secimi o0 & oo .
. v e ™ Ana 6gilinde yeteriz beslenen
Sayfas| o S O pakcan 2800 K0 gocuklarda gin igerisinde abur-cubura
Notlar 20 g ) TUGBA GOKGE (Gocuk yonelim daha fazla!
04- yapmamak |/K
@ llaglar 02- .
L iy .. Dbelirlemekagisindan
‘ emsire Sayfasi . i
z: bir sorun cayeti Tip 1 diyabet-2. gorUs
® Tedavi Raporlari . mﬁ”‘ (1 2010 da .:anl almis, /

Dogru Hipoglisemi KH/gun

\edidi ici ikavelci
Yonetimi ;;rwmmmﬁ#msu M1 yemege basladiktan sonra yapiyoriar!
Lara ogunlerde KH miktan £a71a ve glisemik indeksi yiksek besleniyor,

| AHATA I NURATIsIICRsIaI2Ina18 =

STETTErROTTOaT e ERSIRIeT T vaT, armresryesnrsamnTyapsnT, oen kisitlayamam diyor

Genel Degerlendirme

Psikolojik ve mental — 1
durum

~



Surekli atistirmak neden ise yaramiyor?

Zorluk:
* Yemek yeme siresi 30-40 dakikayi bulabilmekte

e Oysa tum oneriler 6glinuin 20 dakika icerisinde bitirilecegi dlistinulerek belirlenmekte

* insilini yemek éncesi yapinca hipoglisemi gelisme korkusu!

e Cocugun o6gunde a¢ olmamasi,

* Yemegini bitirememesi/itiraz etmesi, bitirileceginin
ongorilememesi)

* Ailenin insulini 6nce yapamiyor olmasi

* Postprandial hiperglisemi durumunda buylk miktarlardaki
dizeltme dozu hipoglisemi ile sonuclanabilmekte



Kicuk cocuk yonetimi

ISPAD GUIDELINES WILEY w

Managing diabetes in preschool children

Frida Sundberg? © | Katharine Barnard® | Allison Cato® | Carine de Beaufort>® |
Linda A DiMeglio” | Greg Dooley® | Tamara Hershey”'? | Jeff Hitchcock? |
Vandana Jain'? | Jill Weissberg-Benchell*** © | Birgit Rami-Merhar®® |

Carmel E Smart?® © | Ragnar Hanas*'’

Coziim Onerisi:
« Ogunler arasinda atisirmaliklarin azaltilmasi,
* Yeme dizeni bakimindan bir rutin olusturulmasi, 3 ana 6gtin,

* Bolus insilinin yemek oncesi uygulanmasi




a WedJun 03 @ ThuJun 04 + FriJun 05 + SatJun 06 + SunlJun 07 o MonlJun 08
21.0 -a T
I 15.0
Ayni cocuk, 2 hafta sonra,
Atistirmaliklar kaldiriimis,
5 yas, postprandiyal bolus preprandiyal bolus insulin
insulin uygulayan cocugun uyguladigi strecteki dokimd
dokimd

o Tuelan2l a Wed Jan 22 e ThulJan 23. ¢ FriJan 24 + Sat)an 25 ¢ SunJan 26
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150+
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mmol/L




Preprandiyal bolus insulin uygulamasi
coklu doz tedavi alan dahil olmak Uzere
tum klicik yas (5-7 yas) grubu cocuklar
icin dnerilmektedir.
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Young children with type 1 diabetes can achieve glycemic
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| Carmel Sma

rt1.3.4

Background: Young children with type 1 diabetes (T1D) present unique challenges for intensive
diabetes management. We describe an intensive diabetes program adapted for young children
and compare glycemic control, anthropometry, dietary practices and insulin regimens before and
after implementation.

Methods: Cross sectional data from children with T1D aged 20.5 to <7.0 years attending the
John Hunter Children's Hospital (JHCH), Australia in 2004, 2010 and 2016 were compared.
Outcome measures were glycemic control assessed by hemoglobin A,. (HbA, ); severe hypo-
glycemia episodes; body mass index standard deviation scores (BMI-SDS); diabetes ketoacido-
sis (DKA) episodes; and insulin regimen—twice daily injections, multiple daily injections, or
continuous subcutaneous insulin infusion.

Results: Mean HbA,, declined by 12 mmol/mol over the study period (P < .01). The proportion
of children achieving a mean HbA,. < 58 mmol/mol increased significantly from 31% in 2004
to 64% in 2010 (P < .01), and from 64% in 2010 to 83% in 2016 (P = .04). The mean BMI-SDS
was significantly lower in 2010 when compared with 2004 (P<.01); however, this trend pla-
teaued between 2010 and 2016 (P = .97). Severe hypoglycemia and DKA occurred infre-
quently. The prevalence of overweight or obesity increased from 2010 to 2016 (P = .03).
Conclusions: The JHCH intensive diabetes management program has resulted in 83% of young
children in 2016 achieving target glycemia without an increase in severe hypoglycemia or DKA.
Overweight remains a challenge in this population warranting action to reduce weight and pro-
tect these children from future obesity-related health risks.

KEYWORDS

child, continuous subcutaneous insulin infusion, multiple daily injection therapy, preschool,
type 1 diabetes
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4 yas bir cocugun, K/I degisikligi yapilmadi, yalnizca 3 ana 6gun
dizeni ile preprandial insulin onerisi yapildi. 1 hafta sonra;
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Diyet Kompozisyonu ve Zamanlama, Glisemik YUk

o Zorlu kisimlar:
 Oguinun glisemik indeks/yik,

* Di eltin protein, yag ve posa iceriginin tokluk kan sekeri tGzerine farkli
etkileri.

Ana karbonhidrat yikiinden 6nce corba veya
salata yenmesi postprandiyal glisemik
profilleri belirgin sekilde dizeltebilir.

Rodbard, D. (2018). Optimizing the Estimation of Carbohydrate-to-Insulin Ratio and Correction Factor. Diabetes
technology & therapeutics, 20(2), 94-97.

Bell, K. J., Smart, C. E., Steil, G. M., Brand-Miller, J. C., King, B., & Wolpert, H. A. (2015). Impact of fat, protein,
and glycemic index on postprandial glucose control in type 1 diabetes: implications for intensive diabetes
management in the continuous glucose monitoring era. Diabetes Care, 38(6), 1008-1015.



Tip 1 diyabetli okul dncesi cocuklar
veterli sebze ve meyve yemiyor

* Yetersiz sebze ve meyve alimi
* Asiri doymus yag alimi

Rovner et al Diab Educ 2009
Mehta et al Nutr Research 2014
Sunberg et al Acta Paed 2014
Patton et al J Acad Nutr Diet 2013




DUsuk glisemik indeksli 6gin ve bolus zamanlamasi

e 20 diyabetli, 7-17yas
* 4 ardisik gun,
* Esit Kh icerigi

Yuksek & Duguk Gl (84 & 48)

* Preprandial
e Ultra hizli etkili insulin
e Reguler insulin

* Postprandial
e Ultra hizli etkili insulin

Clinical Care/Education/Nutrition/Psychosocial Research

ORIGINAL ARTICLE

Influence of and Optimal Insulin Thera
for a Low=Glycemic Index Meal in Children
With Type 1 Diabetes Receiving Intensive

Insulin Therapy

RocHELLE L. Ryan, Bsc! 13

Bruck R. KiNG, MD, DY ,
DoNALD G. ANDERSON, FRACP™

Joun R. ATT1A, MD, PHD
Crare E. CoLLINS, ADVAPD, PHD?
CArMEL E. SMART, BSC, app>*

2

OBJECTIVE — The purpose of this study was to quantify the effects of glycemic index on
postprandial glucose excursion (PPGE) in children with type 1 diabetes receiving multiple daily
injections and to determine optimal insulin therapy for a low—glycemic index meal.

RESEARCH DESIGN AND METHODS — Twenty subjects consumed test breakfasts
with equal macronutrient contents on 4 consecutive days; high— and low—glycemic index meals
(glycemic index 84 vs. 48) were consumed with preprandial ultra-short-acting insulin, and the
low—glycemic index meal was also consumed with preprandial regular insulin and postprandial
ultra-short-acting insulin. Each child’s insulin dose was standardized. Continuous glucose mon-
itoring was used.

RESULTS — The PPGE was significantly lower for the low—glycemic index meal compared
with the high—glycemic index meal at 30—180 min (P < 0.02) when preprandial ultra-short-
acting insulin was administered. The maximum difference occurred at 60 min (4.2 mmol/l, P <
0.0001). Regular insulin produced a 1.1 mmol/l higher PPGE at 30 min compared with ultra-
short-acting insulin (P = 0.015) when the low—glycemic index meal was consumed. Postpran-
dial ultra-short-acting insulin produced a higher PPGE at 30 and 60 min compared with
preprandial administration when the low—glycemic index meal was consumed. The maximum
difference was 2.5 mmol/l at 60 min (P < 0.0001).

CONCLUSIONS — 1 ow-glycemic index meals produce a lower PPGE than high—glycemic
index meals. Preprandial ultra-short-acting insulin is the optimal therapy for a low—glycemic
index meal.

chemical structure of the carbohydrate
and preparation methods, which influ-
ence the speed of carbohydrate digestion
and absorption.

Established dietary recommenda-
tions for children with type 1 diabetes ad-
vocate the consideration of glycemic
index (9). Some evidence suggests that a
low—glycemic index diet may improve
the long-term glycemic control of people
with type 1 diabetes (10) and that post-
prandial glucose excursion (PPGE) is
improved when children receiving treat-
ment with conventional insulin regimens
consume low—glycemic index meals (11,
12). A recent article demonstrated im-
proved daily glycemic profiles when
children receiving intensive therapy con-
sumed low—glycemic index diets (13).
However, the effect of glycemic index on
the postprandial glucose response re-
quires further exploration in children re-
ceiving intensive insulin therapy.

Newer intensive regimens using ul-
tra-short-acting insulin analogs have been
shown to improve postprandial glycemic
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CBCC

Table 1—The average GI of 62 common foods derived from multiple studies by different laboratories
H_igh-carbohydmte foods Breakfast cereals Fruit and fruit products Veget.abl&s
White wheat bread* 75 *+2 Cormnflakes 81*+6 Apple, rawt 36 +2 Potato, boiled 78+ 4
Whole wheat/whole meal bread 74 +2 Wheat flake biscuits 69 +2 Orange, raw? 43+ 3 Potato, instant mash 87 +3
Specialty grain bread 53*2 Porridge, rolled oats 55+ 2 Banana, rawt 513 Potato, french fries 63 %5
Unleavened wheat bread 705 Instant oat porridge 79%3 Pineapple, raw 59 +8 Carrots, boiled 39+ 4
Wheat roti 62+*3 Rice porridge/congee 78+9 Mango, rawt 51*5 Sweet potato, boiled 63*6
Chapatti 52 + 4 Millet porridge 67 =5 Watermelon, raw 76 + 4 Pumpkin, boiled 64+7
Corn tortilla 46 + 4 Muesli 572 Dates, raw 42 + 4 Plantain/green banana 55*6
White rice, boiled* 73+ 4 Peaches, canned¥ 43+ 5 Taro, boiled 53+2
Brown rice, boiled 68 + 4 Strawberry jam/jelly 493 Vegetable soup 48 x5
Barley 28+ 2 Apple juice 412
Sweet com 52*5 Orange juice 502
Spaghetti, white 49 +2
Spaghetti, whole meal 48 x5
Rice noodlest 537
Udon noodles 55*+7
Couscous¥ 65+ 4

ﬁairy products and \ Legumes Snack products Sugars

alternatives

Milk, full fat 39+3 Chickpeas 28+9 Chocolate 403 Fructose 15+ 4
Milk, skim 374 Kidney beans 29+ 4 Popcorn 65*5 Sucrose 65+ 4
Ice cream 51+3 Lentils 32+5 Potato crisps 56+ 3 Glucose 1033
Yogurt, fruit 412 Soya beans 16 =1 Soft drink/soda 59 +3 Honey 61 =3
Soy milk 34+ 4 Rice crackers/crisps 87 2
Rice milk 86 7

Qala are means * SEM. *Low-GlI varieties were also ide;

ified. tAverage of all available data.

sanjpa ppo) pup xapul muadk]3 fo salqv
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Indicator (CGM)
Top Patterns @ erva had a pattern of nighttime highs
erva had a pattern of significant highs between 7:25 PM and 7:00 AM.

@ erva had a pattern of daytime highs

erva had a pattern of significant highs between 3:15 PM and 5:30 PM.

@ erva's best glucose day was February 27, 2020

erva's glucose data was in the target range about 58% of the day.

This graph shows your data averaged over 90 days
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Oglindeki KH sapmasi en
fazla %20 olmal..

%30 ve Uzerinde
postprandiyal glisemi
bozuluyor.
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ABSTRACT

Keywords:
Carbohydrate counting
Type 1 diabetes
Childhood diabetes
Education

Diabetes treatment
Quality of life

Aims: Carbohydrate counting (CC) is a technique for managing diabetes particularly based
on the counting of carbohydrates. It allows diabetic patients to vary their amount of carbo-
hydrates from one meal to another by adjusting their insulin dose. The primary objective
was to determine the variation of carbohydrate intake (CI) in children on CC.
Method: This was a prospective study conducted between 2014 and 2016. We collected the
amount of carbohydrates eaten at each meal by 77 diabetic over a period of 28 days (i.e.
8068 data). We analyzed the number and percentage of significant CI variation rates from
one day to another, both for the whole day and for each meal. The CI variation rate was
deemed significant if it was greater than or equal to 30%.
Results: The percentage of significant CI variation rates was 30% at the daily level, 34% for
breakfast, 44% for lunch and dinner, and 53% for snack. The percentage of significant vari-
ation rates varied according to age, treatment and occurrence of events.
Conclusion: Children varied their CI significantly from one meal to another more than one
in three times. CC offers flexibility and a better quality of life for children using this
method.

@ 2019 Elsevier B.V. All rights reserved.



Oglindeki KH miktarinda 10 g
kadar sapma olmasi postprandiyal
glisemiyi hedef aralikta koruyor.

Klinik acidan anlami: 5-7 g KH’lik
sapmalar genellikle sorun yaratmaz

DIABETICMedicine
DOI: 10.1111/.1464-5491.2009.02669 x

Original Article: Treatment

Children and adolescents on intensive insulin therapy
maintain postprandial glycaemic control without precise
carbohydrate counting

C. E. Smart*t, K. Ross#, J. A. Edge#, C_ E. Collinst, K. Colyvas§ and B. R. King*

*Department of Paediatric Endocrinology, John Hunter Children's Hospital, t5chool of Health Scences, Faculty of Health, University of Newcastle, Newcastle, NSW,
Australia; #Department of Endocrinology and Diabetes, Oxford Children's Hospital, Oxford, UK and §5chool of Mathematical and Physical Sciences, Faculty of
Science and Information Technology Newcastle, University of Newcastle, NSW, Australia

Accepted 31 December 2008

Abstract

Aims Carbohydrate (CHO) quantification is used to adjust pre-meal insulin in intensive insulin regimens. However, the
precision in CHO quantification required to maintain postprandial glycaemic control is unknown. We determined the
effect of a +10-g variation in CHO amount, with an individually calculated insulin dose for 60 g CHO, on postprandial
glycaemic control.

Methods Thirty-one children and adolescents (age range 9.5-16.8 years), 17 using continuous subcutaneous insulin
infusion (CSII) and 14 using multiple daily injections (MDI), participated. Each subject consumed test lunches of equal
macronutrient content, differing only in carbohydrate quantity (50, 60, 70 g CHO), in random order on three consecutive
days. For each participant, the insulin dose was the same for each meal, based on their usual insulin : CHO ratio for
60 g CHO. Activity was standardized. Continuous glucose monitoring was used.|

Results The CSII and MDI subjects demonstrated no difference in postprandial blood glucose levels (BGLs) for com-
parable carbohydrate loads (P > 0.05). The 10-g variations in CHO quantity resulted in no differences in BGLs or area
under the glucose curves for 2.5 h (P > 0.05). Hypoglycaemic episodes were not significantly different (P = 0.32). The
70-g meal produced higher glucose excursions after 2.5 h, with a maximum difference of 1.9 mmol/l at 3 h (P = 0.01),
but the BGLs remained within international postprandial targets.

Conclusions In patients using intensive insulin therapy, an individually calculated insulin dose for 60 g of carbohydrate
maintains postprandial BGLs for meals containing between 50 and 70 g of carbohydrate. A single mealtime insulin dose
will cover a range in carbohydrate amounts without deterioration in postprandial control.

Diabet. Med. 26, 279-285 (2009)



Kan glukozu neden gec yukselmis ve surekli yuksek
seyretmis?
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Puzzle’in kayip parcalari: Protein & Yaglar

M. A. Paterson'?, C. E. M. Smart'?, P, E Lopezl'}, P. McElduff’, J. Attia’, C. Morbey" and

B. R. King?*

Higher glucose concentrations following
protein- and fat-rich meals — the Tuebingen
Grill Study: a pilot study in adolescents with
type 1 diabetes

Dietary Fat Acutely Increases Glucos:
Concentrations and Insvulin
Requirements in Patients With Type
Diabetes

Howasp A, Worrest, wp' 2 STEPHANIE A, Swamii, Mg '

ASTRID ATAROV-CASTILLO, B4’ Gagzy M. Sten, wun® e~

Does the Fat-Protein Meal Increase Postprandial Glucose
Both Dietary Protein and Fat Increase Level in Type 1 Diabetes Patients on Insulin Pump:

Postprandial Glucose Excursions
in Children With Type 1 Diabetes,
and iho Effectls Addiiive

Carmer EM. Swanr, ko, rp" ¢ E. Loerz, Mp”™
MAI\ . RD, FGRADDIFDIET l\an\\jrm rracy >t

\rl 0( 1L, MD, I'RAC T Evzasern A, Davis, mp,_min Sas
I'A K McEwourr, l'lm2 Bruce R, King, M, mnl"

The Conclusion of a Randomized Study




Uluslararasi rehberler karbonhidrat, protein ve yaglar icin
instlin dnerilerinde bulunmaktadir.

American Diabetes Association (ADA) 2018

“KH sayiminda ustalasan, secilmis kisiler protein ve
yaglarin hesaplanmasi konusunda egitilmelidir.”

International Society of Pediatric and Adolescent Diabetes (ISPAD) 2018

“Bolus insulinin dozu ve verilis sekli belirlenirken
protein ve yaglarin etkileri de degerlendirilmelidir.”’



Karbonhidrat

s N

Aminoasitler Gliserol Serbest yag asitleri
Artm|§ Glukoagon Glukoneogenez? PPARs | Serbest yag asit

l reseptorleri
insiilin salinimina etki
ve hicresel insglin yaniti

‘ Glukojenoliz> Insilin direncinde
artis 4

v \4

Kan Glukozunda Artis *

Smart, C. E., King, B. R., & Lopez, P. E. (2020). Insulin Dosing for Fat and
Protein: Is it Time?. Diabetes Care, 43(1), 13-15.
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Both Dietary Protein and Fat Increase
Postprandial Glucose Excursions

in Children With Type 1 Diabetes,
and the Effect Is Additive
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Calismanin Amaci

Yogun insulin tedavisi alan ¢ocuklarda;

Esit karbonhidrat miktarlari iceren, yuksek yag ve yuksek proteinli
ogunlerin tek baslarina ve birlikte olan etkilerini arastirmak




e 8-17 yas araliginda, 33 tip 1 DM’li
e 4 test yemegi,
* 5 saatlik postprandiyal glukoz izlemi

Yiksek Yagli Dislk Yagh Distk Yagh
Distk Yiksek Dustk Protein: 5o \/s 40
Proteinli Proteinli Proteinli -
(HFLP) (LFHP) (LFLP)

Test meal and ingredients Carbohydrate (g) Fat (g) Protein (g) Fiber (g)
Test meal and ingredients Carbohydrate (g) Fat (g) Protein (g) Fiber (g) HF/LP

Wheat flour 205 0.3 28 1.1

LF/1P Full-cream milk 2.0 1.0 1.1 0.0
Wheat flour 205 0.3 28 1.1 Eggs 0.0 1.1 1.4 0.0
Full-cream milk 20 1.0 1.1 0.0 Castor sugar 7.8 0.0 0.0 0.0
Eggs 0.0 1.1 14 0.0 Sunflower oil 0.0 8.2 0.0 0.0
Castor sugar 7.8 0.0 0.0 0.0 Double cream (50% fat) 0.0 20.3 0.0 0.0
Sunflower oil 0.0 16 00 0.0 Butter 0.0 4.1 0.0 0.0
EEEE m\ﬁia{ flour 205 0.3 28 1.1
Wheat flour ik 0.3 28 L1 Evaporated full-fat milk 5.7 39 34 00
Evaporated skim milk 6.4 02 +9 0.0 Full-cream milk powder 36 2.7 24 0.0
Skim milk powder 31 0.0 22 0.0 Eggs 0.0 17 21 0.0
Eggs 0.0 1.1 1.4 0.0 Sunflower oil 0.0 6.4 0.0 0.0
Egg white 0.0 0.0 0.9 0.0 Double cream (50% fat) 0.0 12.4 04 0.0
Sunflower oil 0.0 23 0.0 0.0 Butter 0.0 78 0.0 0.0
Beneprotein 00 il 278 (ARA Beneprotein 00 00 280 00

Total 30.0 39 40.0 1.1 Total 298 352 40.0 1.1




Yaglar ve Proteinler gecikmis (180-300 dk araliginda) ve
istikrarl bir hiperglisemiye neden olurlar

* * *
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Hipoglisemik olaylar

Yemek tirleri arasinda hipoglisemi olusma bakimindan fark var
(p:0.003)

Yuksek proteinli 6glinden sonra hipoglisemide azalma var
(Odds Ratio: 0,16; p<0.0001)

Yuksek yagh 6glinlerden sonra hipoglisemide azalma yok
(Odds Ratio: 0,50; p: 0.08)
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Calismanin Amaci

Yogun insulin tedavisi alan Tip 1 DM’li cocuklarda tek basina alinan proteinin
(KH ve yagdan bagimsiz) postprandiyal glisemi Gzerine etkilerini arastirmak




7-40 yas araliginda, 27 tip 1 DM’li

8 ayri giin, Aksam yemeginden 4 saat sonra

6 adet test icecegi (150 ml whey proteinli icecek)

insulin verilmeden

5 saatlik postprandiyal glukoz izlemi

.. o
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Tek basina alinan proteinin postprandial kan glukozunda
ilk 120 dk da etkisi yok
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Increasing the protein quantity in a meal results in dose-
dependent effects on postprandial glucose levels in individuals
with Type 1 diabetes mellitus

M. A. Paterson, C. E. M. Smart, P. E. Lopez, P. Howley, P. McElduff, ). Attia, C. Morbey, B. R. King
Diabetic Medicine 2017 June 34 (6): 851-854

Calismanin Amaci

Yogun insulin tedavisi alan cocuk ve yetiskinlerde 30g KH’a ek olarak
alinan proteinin etkilerinin incelenmesi




10-40 yas araliginda, 27 tip 1 DM’

5 ayri gin, Aksam yemeginden 4 saat sonra
30 g KH iceren test icecegi

Sadece KH icin standart insulin veriliyor

5 saatlik postprandiyal glukoz izlemi

0g
(kontrol)

Su

12.5g Prot 25g Prot
69 g et 138 g et
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2. Protein miktari arttikca doz artis ihtiyaci da dogrusal sekilde artiyor.




Klinik icin karsihigi:

* Yemekle (KH ile) birlikte alinan >30g protein (150g et) veya tek basina alinan 50 g
protein (250g et) gecikmis hiperglisemiye neden olmakta

« Ogline protein eklenmesi erken dénemde (ilk 1. saat) kan glukozundaki cikislari
baskilar

* KH iceren 6gunlere >30g protein eklenmesi yemek sonrasi hipogliseminin
onlenmesinde yararli olabilir




Yaglarin etkisi

N

insulin duyarlihgini bozar.

‘ Protein ve yaglar birlikte tiiketildiklerinde ise,
Kan glukozunun pik postprandiyal glisemide katmanli bir etkiye

yapma zamaninin ve neden olmaktadirlar.
kan glukoz miktarinin

artmasini aciklar.

hepatik glukoz Gretimini arttirir.

q

gastrik bosalmayi geciktirir.

Smart, C. E., Evans, M., O’connell, S. M., McEIlduff, P., Lopez, P. E., Jones, T. W,, ... & King, B. R.
(2013). Both dietary protein and fat increase postprandial glucose excursions in children with type
1 diabetes, and the effect is additive. Diabetes Care, 36(12), 3897-3902.



Is the glycaemic response to fat, consumed
without carbohydrate, dose dependent?

O’Connell S, O’Toole N, Cronin C, Saat C, McEIduff P. King B, Smart CE, Shafat A; EASD Sept 2018

Mean post prandial BGL excursion over time

8-18 yas, 30 tip 1 DMl o
6 ardisik gece, §-
Aksam yemeginden 4 saat sonra g
Sadece yag iceren test icecegi %_3"_
Insilinsiz |
8 saatlik glukoz izlemi e glukoz
time
| Grams of Fat
39 139 ====- 20g (carbohydrate)
Sonuglar = -

3. Yaglar insulin duyarlihgini bozmalari nedeniyle 6gline protein eklenmesi daha iyi bir
secenek gibi gértunuyor.




Protein ve Yaglar icin insulin doz stratejileri

Insulin dosing methods for fat and protein
for people on intensive therapy

Bell K, Smart CE, Steil G, Brand- Miller J, King B, Wolpert H, Diabetes Care 2015

Fat

&

Insulin dosing adjustments

Protein

High GI

v

y

v

ISPAD 2018

¢ For high fat meals (2 40 g of
fat), as a starting point consider
increasing total insulin dose

starting with 30-35% increment

using combo bolus with 50/50%

split over 2—25h.

+ Review late postprandial
glucoses: adjust total insulin
dose as indicated.

« Review early postprandial
glucoses: adjust split as
indicated (if increased early
postprandial — more insulin
upfront.

« If on injection therapy
consider additional insulin 1
hour after the meal equivalent
to 30-35% of pre=prandial dose
or, altematively, consider pre-
prandial injection of regular +/=
analog insulin,

« For protein-only meals
containing less than 75 g
of protein, insulin may not
need to be adjusted.

« For meals containing at
least 30 g of CHO and at
least 40 g of protein,
consider increasing total
insulin dose by 15-20%.

Sonuglar:

Oglin dozunu %35 kadar artir,

+ High Gl foods require
more insulin upfront, less in
late postprandial period to
avoid hypoglycemia.

* Consider dosing > 20 min
prior to meal or ‘super bolus’
(additional insulin upfront
with reduction of basal in late
postprandial period).

» Consider use of Afrezza®,

%50-50, 3 saat.

“A conservative starting point for
incremental bolus dose increases is

an additional 15-20% for high fat,
high protein meals.”




Euglyceamic Clamps

025

Dietary proteins contribute to the insulin dose
required to maintain post-prandial

euglycaemia in type 1 diabetes (T1D)

M. Evans*®, C.E. Smart©9 N. Paramalingam  T.W. Jones 2°,
B.R. King®? & E.A. Davis®®

Amaclar

Postprandiyal strecte 5 saat boyunca surekli glukoz izlemi ile insulin dozu ve
verilis seklinin belirlenmesi

1. Yuksek Protein vs DUsuk proteinli 6gun

2. Yuksek protein ve ylksek yagl 6gun vs Dusuk protein ve dustk yagh 6gin

Evans M et al, ISPAD abstract 2015, manuscript under review
Keating B. et al, ADEA abstract 2017



Calisma islevyisi

Stabillesme periyodu >

Calisma periyodu
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IV insulin inflzyonu
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KS 4-8 mmol/L
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Protein ve yaglar icin ek insulin
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EMM Insulin (units per hour)

54% additional IV insulin

Mean Units of Insulin Per Hour For
HP Meal Versus LP Meal

m Low Protein
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Post-meal time period (minutes)

EMM Insulin (units per hour)

95% additional IV insulin

Mean Units of Insulin Per Hour For
HPHF Meal Versus LPLF Meal

LPLF

W HPHF

1 B

0-120 120-240 240-300

Post-meal time period (minutes)



Protein ve yaglarin kan glukozu yanitlari “bireysel”
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Instlinin verilisindeki dagilim

Toplam IV insulinin yaridan fazlasinin ilk 2 saatte verilmesi gerekli

% of Total Insulin Required in Each Time
Period for LP and HP Meal
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% of Total Insulin for Each Time Period for
LPLF and HPHF Meal
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1. En az %60 onden verilmeli

2. En ideal bolus verilis sekli: (%70-30)

Optimizing the combination insulin bolus split for a
high-fat, high-protein meal in children and adolescents
using insulin pump therapy

P. E. Lopez'>34@, C. E. Smart'>#4, P. McElduff>3, D. C. Foskett®, D. A. Price®’-8,
M. A. Paterson’?>4@ and B. R. King'-2>*

"John Hunter Hospital, *University of Newcastle, *Hunter Medical Research Institute, *“Mothers and Babies Research Centre, Newcastle, NSW, “Insulin Pump
Angels, ®Pacific Private Clinic, “Bond University and ®Griffith University, Gold Coast, Queensland, Australia

Accepted 30 May 2017

Table 1 Glucose excursion area under the curve for a standard bolus and five different combination bolus splits after consumption of a high-fat,

high-protein meal

Glucose excursion area under the curve, mmol/l/min

Bolus split 60-120 min 120-180 min 180-240 min 240-300 min
Combination bolus 30/70 49.5 (6.6) 43.7 (4.3) 39.1(5.1) » 36.8 (5.0)*
Combination bolus 40/60 » 50.7 (4.7)* 51.0 (5.8) 53.4 (6.0) 54.0 (6.7)
Combination bolus 50/50 » 65.7 (11.6)* 55.3 (5.0)* 50.4 (6.2) 50.3 (7.3)
Combination bolus 60/40 39.6 (4.0) 38.3 (4.3) 38.6 (5.1) 43.7 (4.6)
Combination bolus 70/30 46.0 (4.2) 42.1 (4.4) 45.8 (5.2) 49.9 (5.8)
Standard bolus 39.7 (3.7) 41.1 (3.2) 45.3 (4.4) 51.2 (5.3)

Data are means (£Sem).

*Statistically different when compared with standard bolus (P<0.025).



4. Vaka: Sudenaz

e 12y, 2a
5,5yl 6nce tani
almis,

e K/i:18/16/17
IDF: 115

e Bolus: 10,90

e Bazal: 5,70

e Toplam:16,6 U

 Bazal/Bolus:34/66

HbAlc
Ocak:7,3

tnal sudenaz Generated: 24.1.2019 09:31:50 Page 21 of 22
138 ‘ Data Sources: Paradigm Veo - 754 (775501)
)
Aksam pizza yemis,
doz artisi yapmadan ikili bolus — — —
(o) ) .
(%70-30- 1 saat) yapmis " s
o
n= 190 o
150 e -]
89 81
" + B
40
63 Rl -
15 -
lnlbju'lm 27 20 IR
(Ufhr)
y 07 08
3 0.4 07 00
1
0 -~ - b_D
00 02 04 06 o8 10 2 14 16 18 20 00
1 3 4 5 ) 7
Bo Statistics 224 10.1 - 23.1
Bolus Event 1 2 3 4 S 6 7
Avg BG (mg/dL) 199 169 £ 75
Time 01:39 09:17 09:1 13:37 16:34 17:33 19:04
BG Readings 8 81 5,8/day
Bolus Type Normal - Norm3 Dual Normal Normal Dual T T T
Readings Above Target < 50% 32 40%
Delivered Bolus Norm (U) 0,400 - 27 2,90 0,700 0,800 1,80 + { :
. Readings Below Target -- 0% 0%
+ Square Portion (U, himm) - - 0,700, 1:00 - --| 0,900, 1:00
Recommended Bolus (U) 1,10 1,90 2.4 3,50 1,30 1,60 2,70 e Oy 173 269 156 +55
Difference (U) -0,700 -1,900 0,30 0,100 -0,600 0,800 Avg AUC > 180 (mg/dL) 254, 0d24h 131, 8d23h
Carbs (g) = 40 50 52 = = 47 Avg AUC <70 (mg/dL) 0.1 0d 24h 0.1 8d 23h
Carb Ratio Setting (g/U) 18,0 18,0 18, 16,0 17,0 17,0 17,0
Daily Carbs (g) 189 154 + 14
Food Bolus (U) - 2,20 2,7 3,20 - - 270 - -
Carbs/Bolus Insulin (g/U) 173 155
BG (mg/dL) 269 89 1 | 159 312 400 190
BG Target Setting (mg/dL) 120 120 12 120 120 120 120 Total Daily Insulin (U) 166 153 1.0
Insulin 5'"’(':‘31"3Ls;e“r"l',‘; 130 130 13 130 130 130 130 Daily Basal (U) 57 4% sS4 35%
Correction Bolus (U) 1,10 -0,300 0,30 0,300 1,40 2,10 0,500 Daily Bolus (U) 109 66% 99 65%
Active Insulin (U) - - - 0,100 0,500 0,500 Fills - 12 56.300U




Yiuksek Yagli (>20 g yag) Yuksek yagl & Yiksek Prot. (>30g)

@

@

Coklu doz insulin tedavisi

Ogiin dozu 15 dk 6nce (normal sekilde)

1 saat sonra ek yapilan insulin verilir.

e 2.veya 3. saat kan glukozu 180mg/dL lizerinde ise bir dahaki sefere bir tGst miktar
kadar artirilir.




Iskender (1 porsiyon 275 g)

* KH: 60g K/i : 10

* Protein: 25¢g iDF: 50

* Yag: 45-50g AKS : 170mg/dL

Hedef KS: 120mg/dL
12.00 L Yemek > 13.00 14.00 15.00
O @’
12.15 KS kontroli  KS kontroli

Ogiin dozu (yemek + diizeltme) = Yag icin ek = KH bolusunun 1/3

6U - 1U= 7U +2 U



Yaglarin tard onemli mi?

* Yaglar erken kan glukoz dalgalanmalarini azaltir (Lodefalk et al 2008)
* Yaglar gecikmis hiperglisemiyi artirir (Wolpert et al 2012)
» Farkli yag turlerinin etkileri de farkl (Bozzetto et al 2016)




Protein ve yaglarin etkileri hesaplanirken dengeli ve
saglikli diyetin bir parcasi olmasina 6zen gosterilmeli

Az Yagli Sut ve
Yogurt

[ Protein ]

nisastal
sebzeler




SGI 6gUn yonetimi icin dnemli bir arag

Postprandiyal glukoz dalgalanmalarini azaltir.

Trend oklarina gére 6gun yonetimini kisisellestirir

Yemek sonrasinda olusan pik’i minimize eder

K/I ve IDF gibi oranlarin kontroliine olanak tanir

Sik yenen yiyeceklerin kan glukozunda yarattigi degisim hakkinda
bilgi verir

Bolus zamanlamasi icin daha dogru karar verilmesine olanak tanir

Protein ve yag icerigi yuksek ogunlerin yonetimini kolaylastirir







