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INSULIN
TEDAVISI

BASLANGIC
DUZEY




KARBONHIDAT SAYIM
HESAPLAMASI

INSULIN
TEDAVISI
ILERI DUZEY




INSULIN TEDAVISINDE YENI DONEM



YENI INSULINLER
(ULTRA UZUN VE
ULTRAHIZLI)
INSULINLER

INSULIN
TEDAVISI
UCUNCU DUZEY







M.T,1991 dogumlu, E, 1.81 Kilo, 68 BMI:21

8 Mart 2012

Agiz kurulugu cok su icme halsizlik ve zayiflama ile bas vurdugu saglhk
merkezinde o6lcllen kan sekeri 376 mg/dl bulunmus,

HbA1C :11,9 % AntiGAD Ab :( + ) Cpeptid: 1.0 ng/ml Tip 1 diyabet tanisi
konulmus.

intensif insilin tedavisi (3 Hizll Analog + 2 Uzun analog baslanmis



M.T,1991 dogumluy, E, 1.81 Kilo, 68 BMI:21

18 Nisan 2017

intensif insiilin tedavisine devam ediyor.Diizenli lciim yapiyor,
Karbonhidrat sayimi ve diizeltme faktori hesplamasini biliyor.
HbA1C :6.7

Halen kullandigi insiilin tedavisi Bolus insilin (Regiiler) 8+8+8 IU ve
Bazal insilin sabah 18 aksam 8 |U

Total 50 Unite/24h



M.T,1991 dogumlu, E, 1.81 Kilo, 68 BMI:21

18 Nisan 2017

Sabah uyandiginda kan sekerini aclik 270 mg% bulmus.
Soru: Mehmet Bey ne yapmali ?

a. Ayni bolusu uygulayip 6nce sifir karbonhidratlh bir kahvalti
yurayus yapmali

b.Dizeltme faktord ile instlin doz ayarlamasi yapmali



M.T,1991 dogumluy, E, 1.81 Kilo, 68 BMI:21

6 Mart 2017

Dlzeltme faktorinl hesaplayip doz ayarlamasina karar vermis
Regller bolus yaptigiicin
IDF : 1500 / Total insiilin formiiliiyle 1500 : 48 = 30 hesaplamis,sonra

(Bulunan kan sekeri — 120) hesabiyla 270 — 120 =150 fazlalik degerini
saptamis ve daha sonra

150 : 30 = 5 uinite olarak ek diizeltme faktoriinii bulmus.Sabah bolus
olarak yaptigi 8 liniteye 5 linite ekleyerek 13 iinite sabah bazal

yapmis.



M.T,1991 dogumluy, E, 1.81 Kilo, 68 BMI:21

18 Nisan 2017

Soru : Hastanin sabah 2 saat sonra tokluk kan sekerini nasil
beklersiniz?

a. Normal
b. Dusuk

c. Yuksek



Neden grafikler tek olcim sonuclarindan onemli ?

Uc farkli olasihlik 6rnegi

270 mg/dl 270 mg/dl 270 mg/dl
| H |



/ 270 mg/dl

270 mg/dl
ﬁ

SONUC
1.Grafige gore insulin artirilir
2.Grafige gore insulin ayni

3. Grafige gore insulin dusuarular

270 mg/dl \




Siirekli Glikoz Ol¢iim Sistemi

Parmaktan Kan Sekeri Olciim Sonuclari = e

Glukoz Sensor Sonuglari = “




Tip 1 DM’da kan sekeri 6lcum sikligi ve kan sekeri
kontrol(

&
=
&)
—
<
o
L

7.0
Olgiim yok Giinde <1 Giindel  Enaz3kez

Karter AJ, et al. Am J Med 2001; 111:1-9.



“Continuous Glucose Monitoring System (CGMS)”

- Real Time
- Retrospektif
SMBG CGMS
4-8 kez/glin 288 kez/glin
1460 kez/yil 105120 kez/yIl




GUNDE 2 OLCUM




GU 4 OLCUM




NDE 10 OLCUM




HER 5 DAKIKADA BiR OLCUM

GUNDE TOPLAM 288 OLCUM




Kan Glukoz Olctim Teknikleri

Invasive Minimally Noninvasive
Methods Invasive Methods Methods
Chein.ical Glucometer Feverse  Microdialysis Fluorescent
. ! Iontophoresis  Probe Sensor Optical
B]DCMIII]CE]. Meﬂluds (‘G’I]J.EﬂWEtCh} Ter hniques
Ot | | | | N
Techniques Midinfrared  Flyorescence Time of Near Infrared Flaman FPhotoacoustic Scattenng  Polarzation
Spectroscopy Flight Spectroscopy Spectroscopy Techniques Changes Changes
Photomic Erj's_l:al Metahnlig Heat | | | |
Glucose Sensing  Confirmation Method NIR Diffuse NIR Diffuse ~ Spatially Resolved  Optical Coherence
Reflectance Transmittance Diffuse Reflectance Tomography

www.ijraset.com; Volume 3 Issue Ill, March 2015



http://www.ijraset.com/

CGMS SISTEMLERI

i-Pro

Guardian Connect Dexcom G4 Platinum

DIYABETOLOJIDE INTENSIF GLIKOZ MONITORIZASYON
VE

YENi KURALLAR



Sensor Data (mg/dL)

Daily Overlay (1)

Mon Sep 28 Tue Sep 29 Wed Sep 30 Thu Oct1 Fri Oct 2

Sat Oct 3

Sun Oct 4

Average

140
el W
e
| Gunluk istatistikler
0 =
12:00a 200a 4:00a G:00a g00a 10:00a 12:00p Z:00p 4:00p 8:00p 10:00p 12:00a

Mon Sep 28 Tue Sep 29 Wed Sep 30 Thu Oct 1 FriOet 2 SatOct 3 SunOct 4 Average / Total

# Sensor Values 205 288 288 288 288 288 288 1,933

Highest 268 254 221 218 272 142 182 272

Lowest 60 40 66 41 70 29 47 40

Average 141 128 123 111 124 99 102 17

Standard Dev. a2 28 36 35 46 18 25 43

MAD % 6.0 137 16.3 9.1 73 113 24 2 127

Correlation 0.99 0.84 MN/A MN/A MNIA MNIA 0.94 0.90

# Valid Calibrations 4 4 5] 3 4 5 4 29

Designation

X Use Clinical Judgment

5. No Sensor Data

C: No Calibration BG's



Daily Summary

Calibration BG & Meter BG @A Meal #& Exercise ¥ Medication ¥ Other ¥ Target Range
Mon Sep 28 (mg/dL) Sensor ——

400

* s M 1 AN .
100 - N \A“'-\__g,wd \_\\-r’m

40

o
bdon 12:00a 2:00a &4:00a G:00a 8:00a 10:00a 12:00p 2:00p &:00p G:00p 2:00p 10:00p Tue 12:00a

Tue Sep 29 (mg/dL) Sensor —

400
200
'}h-._..‘
200 BT ! N
P -.._./’H'\_.“ r ‘!1-' -\'\__‘ Iaj \"f h\..."f-q't\\
- 7’ ] Fa "My / L 140
A Y /.r'_ b4 L\ N
100 // W N fre}j o
- r 3 PP i
T il =" ™
40 - & 3
0
Tue 12:003 2:004 4003 G003 2005 10:00a 12:00p 2:00p 4.00p 6:00p 2:00p 10:00p Wied 12:004
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Overlay by Meal (1)

Overlay by Meal Event (mg/dL)

Breakfast

Lunch

Dinner

Mon Sep 28

Tue Sep 29

Wed Sep 30

Thu Oct 1

FriOct 2

SatOct3

SunOct 4

Average

-1 Ml al

Range
Highest
Lowest
Average
Standard Dev.
# of Readings

+1 +2

Sleeping 3:00
AM - 6:00 AM
100 - 150
157
14
90
25
216

*3 +d

Before
Breakfast
TO-130
110
47
78
22
24

heal

After
Breakfast
100 - 160

124

62

96

19

48

+1

178
71
112
30
84

+2

Before
Lunch
70-130

+3

After
Lunch

+3

100 - 160

241
72
148
49
168

Mz al

Before
Dinner
70-130

101
59
78
11
36

+1

After
Dinner

+2

100 - 160

263
112
185
50
72

+3 +d

Evening 11:00 | All Time
PM - 3:00 AM Periods
100 - 150
158 268
40 40
94 110
24 44
336 984

25



M.T,1991 dogumlu, E, 1.81 Kilo, 68 BMI:21

18 Nisan 2017

intensif insiilin tedavisine devam ediyor.
CGMS takildi ve kan sekerini izlemeye basladi.
insiilin tedavisi Protokolii :

Bolus : Regiiler insiilin 6+6+6 U
Bazal : Uzun analog sabah 20 aksam 10 |U



M.T,1991 dogumlu, E, 1.81 Kilo, 68 BMI:21

Sensor Modal Day Patient: YUCEL OZTURK

D, ... ... i Legend |

400

Bazal insiilin Sabah 20 IU Aksam 10 U
_Balus Insilin. Sabah 6. Qgle6 aksam 6. _ _ _ _ _ _ _ _ _ _ _ _ _ _

300

Glucose - mg/dL

iy /> {7 A S

03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time Of Day




M.T,1991 dogumlu, E, 1.81 Kilo, 68 BMI:21

ensor Modal Day Patient:
ID: 001-1970

400

Bazal Insiilin Sabah 20 IU Aksam 10 IU
Bolus insiullin Sabah 6 Ogle 4 aksam 4

300

SONUC: Aksam bazal insulini azalt

Sabah bolus insulini
200 |

Glucose - mg/dL

100 |

03:00 06:00 09:00 12:00 15:00 18:00 21:00
Time Of Day



Aug 3 —Aug 13 2014 HbAlc= 8.9%

‘Medizml

Range - |

10th to 90th Pgrcentile || 25th to 75th Percentile

0- i T i 1 T T T T T T T
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

Median degerle uyumlu HbAlc  ™me Dustik yuksek farkifazla
Variabilite yuksek

29



300

250

200

150

100

50

NiCIiN ‘ORTA DEGER (median),
NEDEN ‘ORTALAMA’ (mean) DEGIL

Achk KG Levels

I Mean

".?- Median

0800

* KG degerleri normal dagiimaz,
ve bu yuzden parametrik
istatistik degerleri bunlari
aciklamak icin en iyi ydntem
olmayabilir.

* Klinik olarak parametrik
istatistikleri kullanmak ucg
degerlere uygun olmayan
agirlik verilmesine ve kisinin
daha siklikla yasadigi «genel
deneyimin» gozden
kacirilmasina sebep olabilir.



11 February 2015 - 19 February 2015 (9 days) ' -
Estimated A1c 4.4% or 25 mmol/mol

Daily
Average 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
[ Glucose 79 76 73 7 76 78 78 83 86 78 79 82 83
mag/dL
350 —
mg/dL
300—
250 —
200 —
r— 180
150 —
Target
Range
100 —

L 70 -
s 2K

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




Estimated A1c 4.4% or 25 mmol/mol

11 February 2015 - 19 February 2015 (9 days)

Daily
Average 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
[ Glucose 79 76 73 71 76 78 78 83 86 78 79 82 83
mafdL
350
mgi/dL
300
250
200 —
(— 180
150—
Target
Range
100+
—— ]
N S —| —
50 Median
25th to 75th Percentile 10th to 90th Percentile
|

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



Yeni Glisemik Kontrol Parametreleri

Exposure
Alc / MPG

Instability Variability
In-day change Between Day Change

Hypoglycaemia



1 — Exposure /Maruziyet

 Hedef Uzerinde medyan nerede?

e Maksimal nerede?

350
mg/dL

300

200—
180

150 —
Target
Range

100 —|

50—

25th to T5th Percanilile 10th to B0th Percanlile

0000 02:00 04:00 06:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 2200 00:00

34



AGP

Clinical Academy

2 — Variability/Degiskenlik

10:90 genisligi maximal? * Aralarindaki iliski nedir?
25:75 genisligi maximal? (tedavi ve davranis))
350

300— \
250 f\ aheclian \_//_—\

(_ - 200_. \ //___, —

150 —
Target
Range

100 —|

~— 70 — 1|
50—
251h o 75th Percanile 101h o 90th Percaniile
00:00 02:00 04:00 0E:00 08:00 10:00 12:00 14:00 16:00 18:00 20:00 22:00 00:00

35



AGP

Clinical Academy

3 — Instability/ Instabilite

350
mag/dL
300—
2501
200—
r— 180 ———
150 —
Target
Range
100+
L 70 '
50 | i
25th 1o TSI Percartile 10th 1o B01h Percantile
T T | |
00-00 02:00 0400 D600 08-00 10:00 12:00 14:00 18:100 18:00 20:00 22:00 00200

36



4 — Hipoglisemi Riski

* Risk araligi nerede?
* Devamliligi olan bir risk mi? (tedavi)
* Yoksa, durumsal mi? (davranis)

mmmmm

200\

25th to T5th Percarilile 10th to B0ih Percanlile

0000 02:00 04:00 06:00 08-00 10:00 12:00 14:00 16:00 18:00 20:00 2200 00:00

37



Gozlemler — AGP vs “Her zamanki bakim”

HbA1lc-Beklenen degerle uyumsuz deger

7 November 2014 - 20 November 2014 (14 days)

[ Estimated A1c 9.1% or 76 mmollmol]

Daily
Average 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
350
maldL
300
250
200
r— 180
150 |
Target
Range
100 |
L 70 —__
50| \ .
25th to 75th Percentile | 10th to 90th Percentile
Q ‘ ! ” | |
00:00  02:00 04:00 we . . : 14:00 16:00 18:00
Ogie 6ncesi acglik no/Hiper p

SMBG ile uyumlu

Osle yemek aria o
Nedeni belirsiz gley o

sonrasi

gece hiperglisemisi

38



A.K. E. 63 yasinda, Muhendis

Ahmet Bey...
9 yildir Tip 2 diyabetli
Boy: 1.75 m Vicut Agirligi: 98 kg
HbAlc - %8.9
Metformin 1000 mg BID
Gunde iki kez premiks insulin: sabah 38 IU, aksam 20 1U
Haftada 1-2 kez SMBG yapiyor.




Diyabet Yonetim Slireci

Glisemik anormalligi belirleyin.
Oncelik 1 — Hipoglisemi
Oncelik 2 — Aclik Hiperglisemisi
Oncelik 3 — Postprandiyal Hiperglisemi *

Anormalligin zamanini ve sikligini belirleyin.

Potansiyel nedenleri arastirin.

Aksiyon alin.

*Preprandiyalin 50 mg/dL’nin lizerindeki sonuglar ile ilgilenmek gerekir

1 Slama G. et al. Diabetes Metab 2006 2 Esposito K et al. J Clin Endocrinol Metab.2008



A.K. E. 63 yasinda, Mihendis
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A.K. E. 63 yasinda, Muhendis

Ahmet Bey...
9 yildir Tip 2 diyabetli
Boy: 1.75 m Vicut Agirligi: 98 kg
HbAlc - %8.9
Metformin 1000 mg BID
Gunde iki kez premiks insulin: sabah 38 IU, aksam 20 1U
Haftada 1-2 kez SMBG yapiyor.

Ahmet Bey 1 hafta boyunca “yogun”™ CMS
yapmayi kabul etti...




A.K. E. 63 yasinda, Muhendis

Kan seker seyr

(n) unosu|

21:00

18:00

IIIIIIIIII

i
' 15:00

12:00

03:00

' 00:00

(Ip/16w) (9)) nzoyn|H uey




A.K. E. 63 yasinda, Muhendis
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A.K. E. 63 yasinda, Muhendis

Adim 2. Olayin zamani ve Sikhigi?
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Kan Glukozu (KG) (mgl/dL)
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|

insilin (U)




A.K. E. 63 yasinda, Muhendis

g1?

Olayin Zamani ve Sikli

Adim 2
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Hiperglisemi, postprandiyal
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INSULIN TEKNOLOJISINDE YENILIKLER



BEITANNICA-L910

Dipsbat oldukca dldirdice bir
Aastalkor ve prlogme
nsdiren goralir.. Hastaloran
% 50 den faslas: komadsn, %
257 satdrre veya veremden,
gers Kolons 15 bobrek
bastalgs, beyin Kansmass,
Kangren, Bright bastalg
vepa benser nedenlerle dlir.
£ Kot olanz 536 genglerde
gordlenle dabs once silesinde
gordlenlerdar.




22 STARVATION TREATMENT OF DIABETES 23

TABLE III.

Protein, 27 grams Fat, 140 grams
Carbohydrate, 15 grams Calories, 1470

TABLE II. 5
} BREARFAST. & ﬁﬂ/ |
Protein, 7 grams Fat, 6 grams Bacon (raw)..... 50 grams... 3 slices 6 in. long. 52 3
Carbohydrate, 15 grams Calories, 150 String beans......100 grams... 3 h. tbsp. 4/0
B Coffee.
BREAKFAST. e ’(x./“ Butter.
Asparagus (canned).... 75 grams... 2 h. thsp. £ ) s Cream.
(chopped).
CRbbagas a7, . o on vl 65 grams... 2 h. thsp. 22 DINNER.
Tea or coffee. Ghicken... .. ... 20 grams. ..l small slice. 36
FurnIps sl 800 100 grams...11% h. tbsp. L0
DINNER. Cabbage. ........ 100 grams...3 h. thsp. T
Onions (cooked.)...... 100 grams... 2 h. thsp. 4/ Butter.
Celery (raw).......... 50 grams... 3 pieces Cream.
about 6 in. long. Tea.
Tea or coffee.
SUPPER
SUPPER. ! Bleg oo ol | 2z
ST T4 SRR 100 grams... 2 h. thsp. ,?,é/ Pamips:c: .0 100 grams...1%% h. tbsp. 2/
Calapy oot o800 50 grams... 3 pieces 6 in. 7 Spinaehl.: .ok 100 grams...2 h. thsp. 22/
long. Butter.
Tea or coffee. Cream.
Tea.

Allow during day:

Battor .l 6o 30 grams... 3 squares. 25/
Cream, 40%. . ... 7 ounces.. .14 thsp. 4/ 2e



Ismet Indn  27-4-1963

INSULIN TEDAVISI I-Aclak kan §ekeri.......:' % 142 mg.

2-Protrombin zamani......: 27 saniye

3- Idrar tahlili
1 gr glusit / 1dizyem (40) instlin  saban-sg1e porgiyonu
MIRABPYiecissnndvivuved T30 ‘B0,
DRBslER i cicvssvenvenst TOI9

Glusit‘-..............: YOk

0gle-aksam porsiyonu
Mikdaricscosesinsdanss s 270 o0,
DaRsIVEL s conuanennsinst TOIS
BNy i el

Glusit...‘..........l.: Yok

Aksam-sabah porsiyonu
Mikdaelon50000-0000000:520 ccl
Dansitecsecceee eeessees 1022

Glusitecesaseiveseoeset 6 gr./lt, porsiyonda : 3 gr

Not: 6 diziem ( 24 tinite ) Lante insiilin yapiliyor.



HIZLI ETKILI INSULINLER....

Regiiler insan insiilini

Analog Hizh Etkili insiilin
Aspart
Lispro
Glulisine

Analog Ultra Hizh Etkili insiilinler

ORTA - UZUN ETKILI INSULINLER....

NPH insiilin (Orta Etkili)

Analog Uzun Etkili insiilinler
Glargine U-100
Detemir

Analog Ultra Uzun Etkili insiilinler
Degludeg
Glargine U-300
PEG Lispro

Super Uzun Etkili insiilinler
PEO 139



HAZIR KARISIM INSULINLER...

NPH insulin + Regiiler Insiilin Karisimi
30/70

NPH insulin + Analog Hizh Insilin Karisimi
25/75
30/70
50/50

Analog Ultra Uzun Etkili insiilin + Analog Hizli insiilin Karisimi
Deludeg+Aspart

Analog Ultra Uzun Etkili insiilin + GLP 1 Analog Karisimi
Glargine+Luximua



ULTRA HIZLI INSULINLER



ULTRA HIZLI INSULINLER

(& 2Thermalin

' Diabetes, LLC
"y

%

Fluorolog™ is a rapid-acting,
ultra-concentrated (U-500)
analog for the treatment of
type 2 diabetes mellitus patients
with high insulin resistance.

ULTRA FAST ACTING INSULIN ASPART (FlAsp) ULTRA RAPID ACTING

4 PRANDIAL INSULIN
,- CITRIC ACID
pany

Masks surface charges on
compan insulin monomers,

) -
announcement preventing reaggregation

ing
Novo Nordisk completes phase 3a trials compar 7 —
faster-acting insulin aspart with NovoRapid® in people , 1 A

Chelatqs zinc/ destabilizes
with type 1 and type 2 diabetes the insulin hexamer

ced headline
Bagsvaerd, Denmark, 25 March 2015 - Novo Nordisk today announ

results fron; the final phase 3a trials for faster-acting insulin aspart, onset® 1 and M | g s 04
onset®2. The trials investigated the efficacy and safety of faster-acting insulin aspart

Promotes local
compared with NovoRapid® (insulin aspart) in a basal-bolus regimen in people with typ il
1 and type 2 diabetes, respectively.



* FiAsp
— Ins.Aspart + Nikotinik asit + Arginin
— EMA ve Kanada ila¢ 6rgutu tarafindan 2017 onayl
— Etkisi daha hizl basliyor(Analog kisa etkili ins.)

Diabetes Care. 2012 Nov;35(11):2140-7



* EDTA ve sitrat eklenerek hexamer olusumu énlenmesi

Zn?+ EDTA Citrate lons
Human Insulin: BIOD Formulations: BIOD Formulations:

Hexamer formation EDTA— Zn chelation Citrate masks charges




* Daha hizli etkili
* Analoglara uygulandiginda

daha hizli etki
10 — Humalog® 160 \ — NovolLog® 160 — Apidra®
— Humalog® plus — NovolLog® plus — Apidra®plus EDTA

31 20 EDTA and citrate 120 EDTA and citrate 120 and citrate
=
E 80 80 | 80
£
é :
4 40 40 | 40

0 » —= 0 - —= 0

0 40 80 120 160 200 240 0 40 80 120 160 200 240 0 40 80 120 160 200 240

Time (min) Time (min) Time (min)




HYALURONIDASE
MIXED WITH
INSULIN




Hyaluronidaz subkutan uygulanan ilaclarin emilimini arttirir

Birlikte enjekte edildigi reguler insan insulini ve lispro nun
emilim ve etkisini’T

>

5000 ~

Dose Normalized IRI
(pmol*kg/L*U)
S 8 3
(=2 (=] (=]
[=] (=] (=]

-
[=3
(=
(=]

o

160 -

120

[Blood Glucose]
+ SEM (mgldL)

100

—— Lispro + rHuPH20

Dose Normalized IRI
(pmol*kg/L*U)

120 180 240 300 360 420 480
Time (minutes)

o

= Lispro + rHuPH20
l --- Lispro

i Illl
%

80TTTTTTTTTTTTITITT T T T TT T TITTTTT
0 60 120 180 240 300 360 420 480

Time from Injection (minutes)

1404

[Blood Glucose]
+ SEM (mgldL)

4000~

(2]
(=]
(=]
(=]

2000

1000

200~

160+

120~

[
[=]
L

=== RHI
——— RHI + rHuPH20

T T I I
0 60 120 180 240 300 360 420 480

Time (minutes)

11
y/ l.;J ——— RHI + rHuPH20
Yy ---RHI

TTTTTTT T T T T I T T T T T T T ITTITTTTTT
0 60 120 180 240 300 360 420 480

Time from Injection (minutes)



BIYOSAPERON - DAHA KONSANTRE - INSULINLER

BIOCHAPERONE

| MOLECULAR DELIVERY
SYSTEM

FOR THERAPEUTIC

PROTEINS

COMPARISON OF PK AND PD DATA FOR
BIOD-531 (U-400) VS. HUMULIN R U-500

Pharmacokinetic Profile Pharmacodynamic Profile
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BIOCHAPERONE INSULINS
IN THE PIPELINE
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o' insulin inflzyon
sahasina kontrolli
Is1 tatbiki

InsuPatch
 Saunada 85 C’de 50

dk. insiilin emlimini
%110 arttirir

20 C'den 35 C'ye
ortam sicakliginda
artis cilt sicakhiginda
%25 artisa, cilt kan
akiminda 2-3 kat
artisa, insulin
emliminde 4 saatte
%50-60’lik artisa yol
acar.



Yapay Pankreas

CGM Algoritma Insulin Yeni Insulin
Pompast Analoglari




Yapay Pankreas (Closed Loop System)

CGM
*Algoritma
Insulin Pompas1 &

Insilin C
&\

*CGM glukoz
degerini bilgisayara
gondertr,

*Bilgisayardaki
algoritma glukoz
degerine gore
verilecek insiilin
miktarin1 hesaplar

*Insiilin pompasina
lletilip inflize edilir.



2. Control system 3. Insulin and glucagon
administration

Insulin © Glucagon

nF‘G‘- 4
1. Glucose V

measurement © _ .

{

Yy

Russell SJ, Hillard MA, Balliro C et al. Lancet Diabetes Endocrinol. 2016 Mar;4(3):233-43. doi: 10.1016/52213-8587(15)00489-1



Yapay Pankreas ta Sorunlar

Halen ¢oziilmesi gerekenler

e Daha hizliinstlinler
e Daha da kisa «lag time»

e Daha daiyi CGM duyarlilgi




ORTA - UZUN ETKILi INSULINLER....

NPH insiilin (Orta Etkili)

Analog Uzun Etkili Insiilinler
Glargine U-100
Detemir

> Analog Ultra Uzun Etkili insulinler
Degludeg
Glargine U-300



INSULIN TEDAVI PROTOKOLLERI

1 Uzun Etkili Analog
+

3 Hizli Etkili Analog Insiilin Protokolii

T1 DM



Sabah Oglen Aksam Gece 22:00




Plasma insulin

Kahvalti Oglen Aksam
Yemek yemek
Bolus Bolus Bolus
Bazal insulin
4:00 8:00 12:00 16:00 20:00 24:00 4:00 8:00

Zaman



Bolus insilin

(% 50)

(% 50)

Sorun : Gece Bazal Dozun Yuksek Gelmesi




15% 15% 15 %

30 % 25 %

GUNDUZ (%60) GECE (%40)

Sorun : Gece Total Dozun Yuksek Gelmesi



INSULIN TEDAVI PROTOKOLLERI

2 Uzun Etkili Analog
+
3 Hizl Etkili Regliier/Analog Insiilin

ProtokolU

T1 DM



Sabah

T1 DM

Oglen

Aksam




INSULIN TEDAVI PROTOKOLLERI




Sabah

T1 DM

Oglen

Aksam




INSULIN TEDAVI PROTOKOLLERI




Sabah

Oglen

Aksam




HAZIR KARISIM INSULINLER...

NPH insulin + Regller Instlin Karisimi
30/70

NPH insulin + Analog Hizli Instlin Karisimi
25/75
30/70
50/50

::> Analog Ultra Uzun Etkili instilin + Analog Hizh Insilin Karisim
Deludeg+Aspart

> Analog Ultra Uzun Etkili Instilin + GLP 1 Analog Karisimi
Glargine+Lixumia



INSULIN TEDAVI PROTOKOLLERI

Ultra Uzun Etkili Analog
+
Hizli Etkili Analog Insiilin Hazir

Karisim Instilin

ProtokolU

T2 DM



Sabah

Oglen

Aksam




INSULIN TEDAVI PROTOKOLLERI




Sabah

Oglen

Aksam




Elektronik Beta Hiicresi

.Glucose
Sensor
Glucose } ((((( 5 (CGM)
—.sensing
_ Ansulin dose
Ansulin calculation
L release, (Algorithm)
synthesis Insulin
delivery
_.Glucose (Pump)
control S

N
E> Insulins



