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FIG. 2. Average HbA lc by year of age: 20102012 versus
2016-2018. Orange line represents 2010-2012 cohort. and
blue line represents 20162018 cohort. Participants must be
contained in both cohorts with at least a 3-yecar duration for
the 20102012 collection. ¥ =80 years old are pooled.
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Olgu:

G.S. 23Y K

14 yildir tip 1 DM

Glukoz regulasyonu kontrolsiiz

Diyabetik ketoasidoz nedeniyle acil poliklinik basvurusu

Diyabetik nefropati nedeniyle 3 yil 6nce kardesinden renal transplant

Nefroloji polikliniginden tarafimiza yonlendirilmis.



Ozgecmis: renal transplant -2018, diyabetik retinopati-2015, diyabetik néropati-2015,
hipotiroidi-2010

Soygecmis: Anne HT

Kullandigi ilacglar: certican (everolimus) 2x0.5, deltacortril (prednisolon) 5 mg 1x1, prograf
(takrolimus) 2x0.5, levotiron 100 1x1, tiopati (tioktik asit) 1x1, pregabalin 150 mg 1x1,
atorvastatin 40 mg tb

MDII:

insiilin aspart s:16i 6:14ii a:14ii

insilin glarjin gece 48ii




Glukoz 101mg/dl Total 195mg/dl
+ Boy: 1.55m Kolesterol
* Kilo:66 kg HbAlc %8.4 HDL 52mg/d|
* Nabiz: 70/dk —
kreatinin | 0.66mg/dl | LDL 114mg/dl
Kolesterol
Trigliserit | 144 mg/dl | TSH 2.5 mIU/L

Glomertiler Filtrasyon Hizi = 117.96 mL/min/1.73 m?




Evde Glukoz Takibi
190-210- 250 mg/dl 134-178-110 mg/dl ~ 104-168-201 mg/dl

(Self Monitoring Of

Blood Glucose): 150- 138-186 mg/dl 96-144-206 95-176-256 mg/dl

03.00: 180 mg/d|

Insulin Pompasi (scii) ?????




Insulin pump therapy in children with type 1 diabetes: analysis
of data from the SWEET registry
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TABLE 2 Comparison between children in different age groups treated with MDI or CSlII therapy.!

0-<6y 6<12y 12-18 y
MDI (o] MDI csli MDI csli
Type of insulin median median P median median P median median P
therapy [Q1:Q3] [Q1;Q3] value [Q1:Q3] [Q1:Q3] value [Q1:Q3] [Q1:Q3] value
Number of patients 435 464 - 2458 2358 — 6321 4534 -
Female/male 184/251 231/233 049 1193/1265 1165/1193 .582 3054/3267 2217/2290 .582
Diabetes duration (y) 21115:31 2211.5;:32] 582 36[21;56] 4.7[29;6.7] .0001 5.9 [3.4; 94] 7.3 [4.6; .0001
10.5]
HbA1c (%; mmol/mol) 7.9[7.2;8.6] 7.4[6.8;80] 0001 78][70; 74[6.8;8.1] .0001 82[73;94] 78([7.2;8.8] .0001
63 [55; 71] 57 [51; 64] 8.5)] 57 [51; 65] 66 [56; 79] 62 [55; 73]
42153: 491
Daily insulin dose 0.73 0.72 471 0.83 0.76 0001 095 0.89 .0001
(U/kg/d) [0.59; 0.90. [0.58; 0.86. [0.66; 1.02. [0.61; 0.91. [0.75; 1.18. [0.71; 1.08.
BMI-SDS 0.79 0.85 143 045 0.54 .023 0.52 0.57 .103
[0.21; 1.45. [0.34; 1.51. [-0.14; 1.14. [-0.05, 1.16. [-0.16;1.19. [-0.09; 1.17.

Abbreviations: BMI, body mass index standard deviation score; CSll, continuous subcutaneous insulin infusion; MDI, multiple daily injections; n.s., not
significant.




« SCIiS’i hangi kosullar altinda kullaniimasi gerekir?
v Tekrarlayan siddetli hipoglisemi
v'HbAlc'den bagimsiz olarak kan sekeri seviyelerinde genis dalgalanmalar

S Ure k| | CI |t Altl v Uygun olmayan glisemik kontrol ( HbA1lc'nin hedef disinda olmasi)
. v Mikrovaskiler kommplikasyonlar ve/veya makrovaskiler komplikasyon riski tasiyanlar
11 v lyi bir metabolik kontrol ancak instilin rejimi ile uyusmayan yasam tarzi- esnek yasam tarzi istegi
nsuilin

v'7 yas altindaki olgular

Infizyonu (SCII;

Insulin

* SCIIS’in yararh olabilecegi durumlar
v Kigiik cocuklar ve ézellikle bebekler/yenidoganlar
i . v Belirgin safak fenomeni olan gocuklar ve ergenler
E fl d | ka SyO fl | arl. v Enjeksiyon/igne fobili cocuklar
v'Hamile ergenler, prekonsepsiyonel dénem
v Ketoz egilimli bireyler
v Yarigmaci/profesyonel sporcular

Pompasi)

Sherr JL, Tauschmann M, Battelino T, et al. ISPAD Clinical Practice Consensus Guidelines
2018: Diabetes technologies. Pediatric Diabetes. 2018 Oct;19 Suppl 27:302-325. DOI:
10.1111/pedi.12731.




S Insilin
Inflizyon
Tedavisinde Bazal

ve Bolus Dozlarinin
Hesaplanmasi

Doz Hesabr

I. Yontem: Pompa 6ncesi
toplam gunlak dozun %75'
(PO-TID x 0.75)

—» Bazal hiz: (TID x 0.5)24st

KH/A oram
- | Yontem: 300-450/TID

Il. Yontem: Hastanin
kilosunun %50'si

[AQirlik (kg) x - 0.5}

1. Yéntem: 5.7 x AQuhik(kg)yTID

ioF

L L Yontem: 1700/TID
Il. Yéntem: 4.44 x KH/|

Klinik Oneriler

« Bir bazal hizla basla; 2-3 glnde bir glukoz
dizeyine gore ayaria.

« Stabil aghk (6gonier aras: ve uykuda)
glukoz dizeyi sagla.

« Ginlgk glukoz degiskenligine (dm. Dawn
fenomeni) gore bazal doz ekle.

Geleneksel yontem:
* KH igerigi bilinen, az yagl 6gune gore

ayarla.
+ 2.5t PPG artigi ~ 60 mg/d! hedefle.
« PPG'a gore KH/l %10-20 artir/azalt.
Alternatif yontem:
« Sabit 630n bolusu = (TIDx0.5y3

» Dizeltme dozundan 2 st sonra PG =
Hedeflenen PG £30 mg/dL olmal.

+ DOzeltme dozundan sonra PG sOrekll
daha yOksek/diugOk ise %10-20 artir/azalt.

‘Pompa TGD ~ Klinik kaygilar: gidermek igin: 1). [ki yontemin ortalamasi alinabilir, 2]. Hipoglisemi riski yiksek hastalarda daha
diisik dozdan baslanabilir, 3). Hiperglisemik, A1C yiiksek, gebelerde daha yiksek dozdan baslanabilir.

PO: Pompa dncesi, TID: Toplam gunlik insilin dozu, KH/l: Karbonhidrat orani /insilin, IDF: Instlin dizeltme faktory,
PPG: Postprandiyal plazma glukoz duzeyi,

(Grunberger G, et al. AACE/ACE Consensus Statement on Insulin Pump Management. Endocrine Practice
2014;20:464-89'dan modifiye edilmistir.)




Nisan 2021 Minimed
780 G Gelismis Hibrit ;
Kapali Devre Sistem KH/I orani: 5
Instlin Pompasi

tedavisine gecildi

IDF: 20

Aktif insulin: 2 saat
Hedef : 100 mg/d|




INSULIN INFUZYON POMPA TEKNOLOVJISI

0 Closed loop
Minimed 780G
Advanced hybrid closed loop

J MiniMed™ 670G system*

s SmartGuard™ hybrid closed loop tech
MiniMed™ 640G system

SmartGuard™ Suspend before low technology

S

MiniMed™ Veo
SmartGuard™ Suspend on low technology
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Kapali devre insulin sistemlerinin sematik gérinim



Glukoz Izleminde

Yeni Kavramlar
Ve Surekli Glikoz
Olcim Raporunu
Degerlendirme

Table 2—Standardized CGM metrics for clinical care: 2019
1. Number of days CGM worn (recommend 14 days) (42,43)

2. Percentage of time CGM is active (recommend 70% of
data from 14 days) (41,42)

3. Mean glucose
4. Glucose management indicator (GMI) (75) Glukoz y6netim gostergesi

5. Glycemic variability (%CV) target =36% (90)*  Glisemik degiskenlik
6. Time aboverange (TAR): % of readingsand time =250 mg/dL

(>13.9 mmol/L) Hedefin Gzerinde gecirilen zaman
7. Time above range (TAR): % ofreadings and time 181-250mg/dL
(10.1-13.9 mmol/L) Level 1
8. Timeinrange (TIR): % of readings and time 70-180mg/dL  Hedefte gegirilen Zaman
(3.9-10.0 mmol/L) In range
9. Timebelow range (TBR): % of readings and time 54—69 mg/dL
(3.0-3.8 mmol/L) Hedefin altinda gecirilen zaman Level 1
10. Time belowrange (TBR): % of readings and time <54 mg/dL
(=<<3.0 mmol/L) Level 2

Use of Ambulatory Glucose Profile (AGP) for CGM report

CV, coefficient of variation. *Some studies suggest that lower %CV targets (<33%) provide
additional protection against hypoglycemia for those receiving insulin or sulfonylureas (45,90,91).

Battelino T, Danne T, Bergenstal RM, et al. Clinical Targets for Continuous Glucose Monitoring
Data Interpretation: Recommendations From the International Consensus on Time in
Range. Diabetes Care. 2019;42(8):1593-1603. d0i:10.2337/dci19-0028
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Battelino and Associates

Type 1° & Type 2 Type 1& T 2:
ype 1 & Type
m m
Target Target
>250 mgidL >250 mg/dL
(139 mmoln) T <5% (13.9 mmoliL) -‘"”"
>180 mg/dL "
(10.0 mmoliL) . 180 mldL
(10.0 mmoliL) <50%"

Target Range:
70-180 mg/dL >70%
{3.9-10.0 mmoliL) T
70-180 mg/dL
(3.9-10.0 mmoL) >50%
<70 mg/dL (3.9 mmolL) <4%"
<54 mg/dL. (3.0 mmollL) <%  <T0mg/dL (3.9 mmoil) <1%

t Percantages of time in ranges are based on limited avidence, More research is needed.

* Includes percentage of values >250 mg/dL (13.9 mmolL),
** Includes percentage of values <54 mg/dL (3.0 mmallL).

Pregnancy:
Type 1

Target

>140 mg/dL
(7.8 mmollL)

Target Range:
63-140 mg/dL
(3.5-7.8 mmollL)

>70%

<4%"
<1%

<63 mg/dL (3.5 mmollL)
<54 mg/dL (3.0 mmollL)

e For age <25 yr,, f the A1C goal is 7.5%, then set TIR target to approximately 60%. (See Clinical Appications of
Time in Ranges section in the text for additional information regarding target goal setting in pediatric management.)

§ Percentages of time in ranges have not been Included because there s vary limited evidence in this area. More
research is needed. Please see Pragnancy section In text for more considerations on targets for these groups,

Pregnancy:
Gestational & Type 2
Diabetes$

>140 mgidL
(7.8 mmollL)

Target Range:
63-140 mg/dL
(3.5~7.8 mmoliL)

<63 mg/dL (3.5 mmollL)
<54 mg/dL (3.0 mmollL)

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



TAR >250

TAR =180*

TIR 70-180

AlC 7.3% 7.3% <7.0%

Group CV% <36% CV% >36% Targets

Figure 1—CGM data from Toschi et al. (15) represented as bars of the consensus Ambulatory
Glucose Profile (18). Numbers in bars are percentages of the daily time in respective ranges.

Continuous Glucose Monitoring—Derived Data Reported Simply a Better
Management Tool, Tadej Battelino and Richard M. Bergenstal. Diabetes Care
2020;43:2327-2329 | https://doi.org/10.2337/dci20-0032
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Table 1 Commercially available hybrid closed-loop systems

Component Medtronic 670G Medtronic 780G CamAPS FX Control-1Q

Algorithm PID with insulin feedback PID with insulin feedback Treat to target adaptive  Treat to range predictive
MPC algonthm
(Cambridge algorithm)

Insulin pump 670G 780G Dana RS, Dana-i Tandem t:slim X2

CGM system Guardian 3 Guardian 3 Dexcom G6 Dexcom G6

(requires ~4-6 fingersticks/day)  (requires ~4 fingersticks/day) (factory calibrated, (factory calibrated,

optional calibration) optional calibration)

Target glucose

Algorithm
learming
Compatible

downloading

software

Fixed target: 6.7 mmol/l

Optional activity target

Based on TDD

Carelink; manual downloading
of pump required

Target: 5.6 mmol/l (default) or
6.7 mmol/l

Optional activity target

Based on TDD

Carelink; automated app
compatibility

Target: 5.8 mmol/l
(default);
customisable between
4.4 mmol/l and
11 mmol/l

Optional activity target

Adapts to prandial and
diumal patterns

Diasend; automated
download

Fixed target range:
6.2-8.9 mmol/l

Night mode: 6.2-6.7 mmol/]

Optional activity target
None

Clarity: sensor data
Diasend/Glooko; manual

downloading of pump
required

TDD, total daily dose



Medtronic 780G

Auto Basal Insulin

Auto Bolus Correction

Time in Target Range
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Table 2

Key clinical studies for commercially available hybrid closed-loop systems

Closed-loop device

[study reference]

Study design

Study
duration

Population

Baseline HbA .

Glucose outcomes

Medtronic 670G [9]

Non-randomised
before-and-after
single-arm study

Medtronic 670G [10] Non-randomised

Medtronic 780G
(AHCL) [11]

Control-1Q [12]

Control-1Q [13]

Cambnidge
closed-loop [16]

before-and-after
single-arm study

Randomised crossover

study comparing Medtronic

AHCL with 670G

Randomised parallel study
comparing Control-1Q
with SAP

Randomised parallel study
comparing Control-1Q
with SAP

Randomised parallel study
comparing closed loop
with SAP

3 months »n =30 adolescents,

3 months

6 months

4 months

3 months

>14 years old;
n =94 adults

n =105 children
(7-13 years old)

n =113 adolescents
and young adults
(14-29 years old)

n =168 adults and
adolescents
>14 years old

n =101 children
(613 years old)

n =86 children and
adults with
sub-optimal

Adolescents: 7.7% (61
mmol/mol); adults: 7.3%
(56 mmol/mol)

7.9% (63 mmol/mol)

7.9% (63 mmol/mol)

7.4% (57 mmol/mol)

7.6-7.9% (60-63
mmol/mol)

7.8-8.0%
(62-64 mmol/mol)

Adolescents:

* TIR 1 from 60%
(baseline) to 67%

* TBR | from 4.3%
(baseline) to 2.8%

Adults:

* TIR 1 from 69%
(baseline) to 74%

* TBR | from 6.4%
(baseline) to 3.4%

* TIR 1 from 56%
(baseline) to 65%

* TBR | from 4.7%
(baseline) to 3.0%

AHCL vs 670G:

*TIR 1: 67% vs 63%
*TBR «: 2.1% vs 2.1%
Control-1Q vs SAP:
*TIR 1: 71% vs 59%
*TBR |: 1.6% vs 2.3%
Control-1Q vs SAP:

* TIR 1: 67% vs 55%

* TBR «»: 1.6% vs 1.8%
Closed loop vs SAP:

* TIR 1: 65% vs 54%

: 2.6% vs 3 9%




100 Closed loop (N=112)
80
60

40 - Control (N=56)

New closed-loop insulin systems

Diabetologia. 2021; 64(5): 1007-1015.

Per cent of time with glucose
3.9-10.0 mmol/I (70-180 mg/dl)

Fig. 4
Median percentage time with sensor glucose in target range during closed-loop insulin
delivery (red line) and sensor-augmented pump therapy (blue line) in adults and

adolescents 214 years of age, using the Tandem Control-IQ closed-loop ...



Yapay zeka&Doktor

Insulin dose optimization using an automated
artificial intelligence-based decision support
system in youths with type 1 diabetes

Revital Nimri©?, Tadej Battelino(>?, Lori M. Laffel’, Robert H. Slover¢, Desmond Schatzs,
Stuart A. Weinzimer ©%, Klemen Dovc®?, Thomas Danne’, Moshe Phillip©'#= and
NextDREAM Consortium*

Outcome*

Mean Glucose (mg/dl)
SD of glucose (mg/dl)
Coefficient of variation in glucose level (%)
Time spent in sensor glucose measurements (%5)
Mean < 50mg/dl
Mean < 70mg/dl
Mean =180 mg/dl
Mean =240 mg/dl
Mean total insulin dose (U)*
Basal insulin dose (U)#

Bolus insulin dose (U)*

AL-DSS Arm
(n=54)

182 + 21
62+99
350+£40

09+1.0
39+27
459+114
214=96
56.9+19.8
265+11
29.6+97

Physician Arm
(n=54)

180 + 22

61 +10.7
342+43

0.7+£0.7
14+22
44.9 £ 12.0
20.4 + 10.5
524+ 10.7
259+7.7
266+ 8.3

P value

0.87¢
0.36°
0.31°

0.231?
037"t
0.67¢
0.76°
0.14"
0.74*
0.03*




Yapay zeka&Doktor

Insulin dose optimization using an automated 5
artificial intelligence-based decision support g
system in youths with type 1 diabetes
Revital Nimri®", Tadej Battelino™2, Lori M. Laffel?, Robert H. Slover*, Desmond Schatzs, Eg 78
Stuart A. Weinzimer©%, Klemen Dovc'©?%, Thomas Danne’, Moshe Phillip®*= and

NextDREAM Consortium® 74

Baseline randomization 12 weeks 24 weeks

Fig. 2 | Glycated hemoglobin levels at baseline, randomization, 12 weeks
and 24 weeks for the intent to treat (n =53 per arm) cohort. Values are



ORIGINAL ARTICLE

A Randomized Trial of Closed-Loop Control in Children with Type 1 Diabetes

Marc D. Breton, Ph.D., Lauren G. Kanapka, M.Sc., Roy W. Beck, M.D., Ph.D., Laya Ekhlaspour, M.D., Gregory P. Forlenza, M.D., Eda Cengiz, M.D.,
Melissa Schoelwer, M.D., Katrina |. Ruedy, M.S.P.H., Emily Jost, M.P.H., R.D., C.D.E., Lori Carria, M.S., Emma Emory, R.N., Liana |. Hsu, B.S., et al.,

for the iDCL Trial Research Group”

Table 2. Primary and Secondary Hierarchical Efficacy Outcomes.*

Percentage of Time in Target Range

g

I 52 3389

S
T

B Closed loop [ Control

o

T
Baseline 1-4 5-8 9-12 13-16

Weeks

Outcome Baselinef 16-Wk Trial Periods
Closed Loop Control Closed Loop Control Risk-Adjusted
(N=77) (N=23) (N=78) (N=22) Difference (95%CI)f P Value
Hours of sensor data 306433 311223 26372134 2609128
Primary outcome: glucose level in range of 70to 180 317 51¢16 67:10 §5¢13 11 (710 14) <0.001
mg/dl — % of time
Secondary hierarchical outcomes in prespecified
order
Glucose level >180 mg/d| — % of time 45418 47:17 31210 43:14 -10 (-14 to -6 <0.001
Glucose level — mg/dl 183234 189434 162118 179426 =13 (-20t0-7) <0.001
Glycated hemoglobin level — %] 7.6:1.0 19:09 10:08 1609 04 (-09t00.]) 0.08
Glucose level <70 mg/d| — median % of time 12(0.5t0 2.4) 10(02102.]) 16(08t024) 18(11t03.0)  -0.40(-0.83 to -0.02) NA
(IQR)**
Glucose level <54 mg/dl — median % of time 0.1(0.0t004) 0.1(0.0t003) 02(0.1t004) 0.3 (0.1t00.6) ~0.07 (-0.19 0 0.02) NA
(1QR)**
Glucose level 5250 mg/dl — median % of time 17.2 (8.60 27.6) 20.7(124t0326)  78(5.1t0143) 184 (94t024.6) -5.8 (-8.7t0-3.0) NA
(1IQR)**
Coefficient of variation in the sensor glucose 3815 3824 3824 3924 -16 (-2810-04) NA

measurement = %

Percentage of Time in Target Range

100+ == Closed loop s~ Control

404

30

204

104

0.
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CI I R S N I
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i Degerlendirme ve ilerleme Olustrubma Tarhi: 02.05.2021, 15:41 Sayfa 1722
Me,dtm nic @ 27.02.2021 - 25.04.2021 (30 Giny Veri Kaynaklan: MiniMed 780G, MMT-1886 (NN
{E) Mevcut Dedil

2= 2575% [ ] i0-80% s - onalama (&)

Yizdelik kargilagtirmasi
anp

| Hipoglisemi dizenleri (0) Epizod Sayisi (gin bagina): Hiperglisemi duzenler (0) Epizod Sayisi (gin basina):

Yok

|
® SmartGuard'dan Cikislar ® istatistikler ®

— 6 SmartGuard (hafta bagina} 14% (1g 00sa)
Manuel Mod {haftalik} T8% (5g 10=a)
Sensor Takma {haftalik) T6% (bg DBsa)
Ortalama 5G £ 55 146 + 37 mgidl
GYG™" 6,5%
Waryasyon Katsayis: (%) 25,6%
Dasik/Yiksek SG ikazian 1,1/51
Ortalama K3 151 = 4T mg/dl
KS ! Kalibrasyon {giin bagina) 40125
Taoplam glnlik doz (gln basina) 67,4 linite
Bolus miktan (gin bagina) 23,70 (35%)
Ofto Dizelime miktan (ganbik) 0,80 (3%)
Oto Bazal / Bazal miktan (ginlik) 43,70 (65%)

Halibrasyon Yok
SmartGuard maks. iletim
SmartGuard min. detim

SmartGuard igin KG gerekli

Senstr Algortma Deder Fazia
Dasik
Sensor Goncelleniyor

SG deferi yok

Sensér Omni Doldu

SmartGuard Devre Dig (Kullamice
Tarafindan)

Uzun Sareli Duraklatma

Aralik |gindeki zaman

1%
SmartGuard lsinmass Set Dedisimi Her 2,6 giinde bir
2“%3;_"” Rezervuar Degisimi Her 2.8 giinde bir
semsss

Tespit Edidemedi

Yemek (gin basina) 2,0

-B]ﬂ ﬁg?mm Girilen karb (gin basina} 99 + 41 gram
EhstEgEs S
Aktif Insulin siresi 2:00 sa

Bu rapor, Uluslararas: Diyabet Merkezi'nce kullamian Ayaktan (Ambulatuvar) Glikez Profili hesaplamalan ile uyumiludur.




e VK %25.6 (Hedef <%36)
* GYG %6.8

* Hedefte gecen stire >%70

18%

81%

Aralik Igindeki zaman

1%
40 54
TE—

"En l&ﬁ%&#ﬁm QondnitEenir

Mevcut Dedil




Zoom meeting, Zoom meeting
audio only with video




