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Type 1 diabetes

Linda A DiMeglio, Carmella Evans-Molina, Richard A Oram

Type 1 diabetes is a chronic autoimmune disease characterised by insulin deficiency and resultant hyperglycaemia.
Knowledge of type 1 diabetes has rapidly increased over the past 25 years, resulting in a broad understanding
about many aspects of the disease, including its genetics, epidemiology, immune and B-cell phenotypes,
and disease burden. Interventions to preserve [3 cells have been tested, and several methods to improve clinical
disease management have been assessed. However, wide gaps still exist in our understanding of type 1 diabetes
and our ability to standardise clinical care and decrease disease-associated complications and burden. This
Seminar gives an overview of the current understanding of the disease and potential future directions for research

and care.

Introduction

At first consideration, type 1 diabetes pathophysiology
and management might seem straightforward;
however, the more that is learnt about the disease, the
less it seems is truly known. Improved understanding
of the disease’s pathogenesis has not led to a single
unifying Koch’s postulate for all cases. What once

Diagnosis

A diagnosis of diabetes is based on a fasting blood
glucose concentration above 7-0 mmol/L (126 mg/dL),
a random blood glucose concentration above
11-1 mmol/L (200 mg/dL) with symptoms, or an
abnormal result from an oral glucose tolerance test.” In
the absence of symptoms, abnormal glycaemia must be
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Abstract

Much progress has been made in type 1 diabetes research. Biological replacement of islet function has been achieved with
pancreas transplantation and with islet transplantation. In the future, human embryonic stem cells and/or induced pluripotent stem
cells may offer a potentially unlimited source of cells for islet replacement. Another potential strategy is to induce robust beta cell
replication so that regeneration of islets can be achieved. Immune interventions are being studied with the hope of arresting the
type 1 diabetes disease process to either prevent the disease or help preserve beta cell function. Mechanical replacement of islet
cell function involves the use of glucose sensor-controlled insulin infusion systems. As all of these avenues are pursued, headlines
often overstate the case, thus hyping any given advance, which provides enormous hope for patients and families seeking a cure
for type 1 diabetes. Often, however, it is an animal study or a pilot trial that is being described. The reality is that translation to
successful trials in human beings may not be readily achievable. This article discusses both the hype and the hopes in type 1
diabetes research.

Keywords Automated insulindelivery - Immuneintervention - Islet regeneration - Isletreplacementtherapy - Review - Stemcells -
Type 1 diabetes







Baslica Kac Tur Diyabet Vardir?

Bir cok tir olmakla birlikte, diyabetin en sik gortlen
iki trG vardir.

* Cocuklarin % 95’inden fazlasinda otoimmun Tip1
diyabet goruluyor.

Tip 1’de klinik bulgular 1-2 hafta icinde aniden
baslamakta, % 90'nin ailesinde Tip 1 diyabet yoktur
ve tani aninda % 80’sininde diyabetle iliskili
antikorlardan en az birisi pozitiftir olmaktadir.
Cocuklarda diyabet gorulduglinde, Tip1 diyabet
olarak kabul edilip tedavi baslanmasi daha dogrudur

Tani aninda obez
olan ve ailesinde Tip
2 diyabet yuki
bulunan

Klinik bulgulari yavas
gelisen veya
tesadifen diyabet
oldugu anlasilan ve
yasi 12’den buyuk
cocuklarda Tip 2
diyabet akla gelebilir

MODY?



MODY (Maturity-Onset Diabetes of the Young-
Genclerdeki eriskinlere benzer baslangich diyabet)

Cocuklarda gorulen diyabet vakalarinin % 2,5 kadarini olusturuyor.

Birden fazla kusakta (anne/baba, onlarin anne/babalari gibi) erken yasta (<30-
40 yas) gorulen diyabet var- ama aile 6ykisu olmasi sart degil
En sik gortlen 3 MODY geni var:

— Glucokinase (GCK)- llimh AKS yuiksekligi var. Tedaviye gerek yok

— Hepatocyte nuclear factor 1- alpha (HNF1A)

— Hepatocyte nuclear factor 4-alpha (HNF4A).

Tanidan 3 yil sonra aclik C peptid>0.8 ng/ml, tan1 aninda antikorlari negatif
olanlarda genetik inceleme istenebilir-

Genel olarak tanindan 2 yil gecmesine ragmen duiistik doz insulin ile kan sekeri
kontroli iyi olan (Hbalc<% 7,5-7) (Bir tlir uzamis balayi) ve/veya az insiilin
kullandigi halde beklenmeyen hipoglisemisi olanlarda stiphelenebilir.

Genel olarak 6nce 3 genin bakilmasi oneriliyor ama gtiinimuzdeki yeni genetik
inceleme teknikleri (Next Generation Sequencing —NGS) ile bitiin genlere
bakmak mimkuin

Biraz pahali ve 2-3 ayda sonuc cikiyor. isteyen herkesin baktirmasinda bir
sakinca yok ama gerek de yok.







Cocuklarda Tip 1 diyabet

Genetik yatkinhk
Enfeksiyon hastaliklari gibi baslatici bir neden

Otoimmun inflamasyon sonucu ilerleyici beta hiicre (alfa htcreleri
de etkilenir) kaybi

Diyabet olunmasindan kimse suclu degil ve mucize bir tedavisi yok
Tip 1 diyabeti d6nlemek mumkuin degil, bu nedenle de kardeslerde

risk analizinin 6nemli bir yarari yok

Tip 1 diyabet tedavisinde kok hiicre kullanimi konusunda calismalar siriyor ve
glnlik uygulamaya girmesine bir hayli zaman var gértunuyor. Bunun icin

kardesinin kordonunu saklamaya ya da cikan disini kullanmaya gerek yok

ankreasda saglam beta hiicreleri
inca onlarin drettigi azicik
ins(ilin de bir ise yaramiyor.




Yakin aile bireylerinde risk

Tavle 1. RISK Of Developing Type
1 Diabetes for Individuals Who
Have an Affected Relative

Sibling Risk
Overall B6Y%
Identical twin = 5004
HLA identical 1504
HLA haploidentical 6%
HLA nonidentical 100

Offspring Risk
Overall 504
Father who has IDDM 64
Mother who has IDDM 200

HLA=human leukocyte antigen, IDDM=insulin-dependent diabetes
mellitus




Early stages of type 1 diabetes.
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The spontaneous partial remission stage in the natural history of T1D

* Unknown aetiology
* No cure, no prevention

* Increasing incidence, mostly in the early childhood

Susceptibility: genetic, Autoimmunity Altered >60%
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Biyoenerjj, mucize yaratan bitkisel tedaviler, sifir
karbonhidratla beslenme gibi 6nerilerde bulunan
SARLATANLARDAN uzak duralim!

BIzZIM EVDE

BIzIM AILEDE

NE SEKERI YAHU! ALLAHIM, NIYE

HICL SEKER YOK. DIYABET
DAHA PARMAK KADAE B;EEQIBQL?'Q%%A SIZIN TARAFTAN M“g gssg_r £

GELIYOR OLMASIN?
- BASLADI..

BOS LAF EDIP
DURUYORLAR.. BAK ISTE,
DIvAaBETI ouANLAsz

NASIL BIR
SEYMIS BU
PANKREAS,
| INIP BIR
| BAKAYIM..

=18 DIYA&ETIN
81 AMELIYATI \;OK z
MU ALLASEN? /=T

DEDIM SANA, O KADAR
TATL| YEDIRMEYECEKTIN
COCUGA..




Esas Gelisme bu!

DIYABET BULASICI DEGILMIS,
GEL BIR OPEYIM SENIL
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Diyabetli olmak elimizde degil, ama ona iyi bakmalk,
diyabetle barisik yasamak elimizde






TIDM

CD-screening at diagnosis (Anti-tTG Ab + total IgA,
IgG class CD-specific Ab in IgA deficiency)

- -

HLA typing DQ2/DQ8
CD-symptoms* (-) | | CD-symptoms* (+)
+ _—
Repeat CD-serology (TG Small bowel
and EMA Ab) biopsy
- + Repeat screening No CD
every 2 to 5 years no follow-up needed
or if symptomatic

Possible fluctuation antibodies Small bowel
close follow-up, repeat CD- biopsy
serology every 1 to 2 years

Follow-up

Small bowel
biopsy

Tip 1 diyabetli cocuklarda % 1-
16 oraninda ( biyopsi ile
gosterilmis ¢olyak sikhigi ise % 5
dolayinda)c¢blyak gorilmektedir.
Colyak riski kticik cocuklarda ve
tanidan sonraki ilk 5 yil icinde
daha yuksektir.

Genel olarak ¢élyakdan sonra Tip
1 diyabet gelisim sikhgi
artmazken Tip 1 diyabetten
sonra ¢Olyak sikligr artmaktadir.







Bir Hipoglisemi Deneyimi
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Agir hipoglisemi ve tedavisi
e Agir hipoglisemi, bilin¢ bozuklugu (koma ve nobet
gecirme de olabilir) ile giden ve tedavi icin baska
birisinin yardimini gerektiren durumdur

Burundan sprey seklinde
verilen Glukagon yakinda
kullanilir hale gelecek

* Acil olarak Glukagon yapmayi gerektirir

* Glukagon kas icine, mumkun degilse insulin gibi
deri altina yapilabilir ( O zaman daha yavas
etkiler)

e Glukagon yapmaktan korkmamali. Glukagon ﬂ* PN
yapmanin hicbir olumsuz etkisi yoktur.

SEKNOEKI QUSUK Kan SEKen Quyarsiziigl Kaici o %

" VALLA BILLAA BEN BISEY
“~1  YAPMADIM!. DURDUK YERDE )
P \ OYLE BAYILIVERDL.. -




Nazal Glukagon

Conclusions from Real World Studies: Effectiveness

® Most (96.2%) adults with severe and symptomatic moderate

hypoglycemia returned to normal status within 30 minutes following
nasal glucagon treatment.

e All severe hypoglycemia events in adults resolved within 15 minutes.

e All pediatric patients recovered from symptomatic, moderate
hypoglycemic episodes within 30 minutes following nasal glucagon
treatment.

e No emergency services were required for participants to awake or return
to normal status.

e Time to administer was <30 seconds in most cases.

1. Seaquist ER et al. Presented at ADA 2017. Abstract 357-OR
2. Deeb LC et al. Presented at ISPAD 2016. Abstract P130

e Soguk alginhgi veya soguk alginhgi ilaclarinin tedavi Gzerine
olumsuz bir etkisi yok
* Tek doz 3 mg butun yaslarda yeterli






Tip 1 diyabet tedavisi
MUumkdin olan en fizyolojik

insulin replasmani ﬁ

KH sayimina dayali beslenme | 1
planlanmasi

Dizenli (strekli) glikoz izlemi
Diyabet egitimi ve Diyabet
bakim bilinci (motivasyonu)

Cocuk Diyabet Unitelerinde
duzenliizlem

Kalicl tedavi

bulununcaya

kadar bir tur

“ pankreas”
olmaya calismak



http://www.arkadasimdiyabet.org/guncel_read.php?id=55

Coklu doz insulin tedavisi ile Kan Sekeri
dalgalanmalarini dnlemek imkansiz

A Multiple Daily Insulin Injections

Clock time
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Sensor ile Guclendirilmis Insulin Pompa Tedavisi:
Daha az hipoglisemi ve daha stabil kan sekeri seyri

B Insulin-Pump Therapy

Clock time
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Diyabet tedavisinde teknoloji donemi

Guardian Sensor 3
Infusion site

Guardian Link 3
Transmitter /

Insulin pump with
hybrid closed loop
‘- technology
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Glucose Statistics

Ambulatory Glucose Profile

Very Migh Coefficient sSD
Above 250 of Variation | mg/dL
madL
46.3% | 72
35.4% | 11.3% AT P
. 0.
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Figure 1—The electronic AGP report visualizes the key CGM metrics: 1) mean glucose, 2) hypogly-
cemia: clinically significant/very low/immediate action required, 3) hypoglycemia: alert/low/
monitor, 4) target range, 5) hyperglycemia: alert/elevated/monitor, 6) hyperglycemia: clinically
significant/very elevated/immediate action required, 7) glycemic variability, 8) eA1C, 9) time blocks,
10) collection period, 11) percentage of expected readings, 12) hypoglycemia/hyperglycemia epi-
sodes, 13) area under the curve, 14) hypoglycemia/hyperglycemia risk, and 15) standardized tCGM/
iCGM visualization. AUC, area under the curve; Avg; average; IQR, interquartile range; MAGE, mean

amplitude of glucose excursions; MODD, mean of daily differences.
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The shifting paradigm of a “cure” for type 1 diabetes: is technology
replacing immune-based therapies?

Teknoloji ile Tip 1 Diyabeti

Jeremy Pettus’ 4 . Matthias Von Herrath?? .

» lyilestirmek»
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Abstract

Nearly 50 years after the autoimmune nature of type 1 diabetes was discovered, no therapy has been approved to alter the
course of the disease at any stage. However, during that same period, technology has been delivering tools to help patients
achieve better glycemic control and reduce the burden of the disease. With the imminent arrival of fully automated artificial
pancreas systems that will continue to improve control and quality of life, it appears that we are on the verge of a major
technological breakthrough that will significantly impact diabetes care. These devices have such a high degree of potential
that they are, at times, mentioned as a virtual cure for the disease—a first for technology in this space. As such, these devices
will undoubtedly alter the research landscape in a field that has predominantly been occupied by immunotherapies. This
article reviews the history of type 1 diabetes and compares and contrasts the advancements that have come from the world
of technology and immunology alike at this important crossroads in care that we are currently in.

Keywords Type 1 diabetes - Artificial pancreas - Immunotherapies




Minimed 670 G:
Yapay Pankreas?

KEEP YOUR GLUCOSE IN RANGE
WITH OUR MOST ADVANCED

05U

Act. Insulin

MINIMED 670G PUMP NEW GUARDIAN SENSOR 3
= Quickand easy access to your = The only sensor FDA approved and
glucose and insulin information, all trusted to control insulin dosing.

from the home screen. = QOurmost accurate sensor with a

= Bright color screen for easy MARD* rating of 9.64% using the

readability - day or night. CONTOUR®NEXT LINK 2.4 Meter "
= Waterproof - so you can enjoy = Easytoinsert.

underwater activities. = Flexible design moves with your body
®= Quickand easy bolus from your for ultimate comfort

[UELES = Know at all times where your glucose
= Fewer shots than multiple daily levels are trending.

injections.

Click here for assistance if your insurance does not currently cover the MiniMed 670G system.

Avrupa Birligi ( CE) belgesini aldi. Haziran 2019’da lilkemizde
kullanilmasini bekliyoruz. 7 yas uzerindeki cocuklarda kullanilabilecek.
2-6 yas icin calismalar devam ediyor
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Assessment and Progress

Page 1 of 7
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Closing the Loop on Managing Jennifer L. sher
Youth With Type 1 Diabetes:
Children Are Not Just Small Adults

https://doi.org/10.2337/dci18-0003

As hybrid closed-loop (HCL) insulin delivery systems permeate clinical practice, itis = 4 . ’
critical to ensure all with diabetes are afforded the opportunity to benefit from this Jennifer Sherr MD’ PhD’s

technology. Indeed, due to the suboptimal control achieved by the vast majority of = ® Yale COCU k Endokrinde
youth with type 1 dlabete‘s {Tl!)}, peldlatnr: patients are positioned to see the greatest 6éreti m uye5|

benefit from automated insulin delivery systems. To ensure these systems are well , . .

poised to deliver the promise of more targeted control, it is essential to understand e 1987 de Ti pl d lya bet tanisi

the unique characteristics and factors of childhood. Herein, the developmental and a|m|$ ve 0 zaman COCU k
physiological needs of youth withT1D arereviewedand considerationisgivento how . ..

HCL could address these issues. Studies of HCL technologies in youth are briefly EﬂdkOkfIﬂOlel Uzmani
reviewed. As future-generation closed-loop systems are being devised, features 0|maya karar vermi§

that could make this technology more attractive to youth and to their families are e T k | b k|d Tio 1
discussed. Integration of HCL has the potential to minimize the burden of this chronic utkulu bir SEKIde 11p
medical condition while improving glycemic control and ultimately allowing our d|ya bet ara§t|rma|a rl

ediatric patients to fulfill the prima oal of childhood, to be a kid. . o
P P prmay e yapmasinin nedeni bu belki

de.



Closed loop

Advanced hybrid closed loop

MiniMed™ 670G system
SmartGuard™ Auto Mode (hybrid closed loop technology)

MiniMed™ 640G system

SmartGuard™ Suspend before low technology

MiniMed™ Veo

SmartGuard™ Suspend on low technology
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Bionic Pancreas Moves Closer to Helping People with g
Diabetes

The bionic pancreas is a prototype device designed to reduce the constant burden of monitoring and adjusting blood sugar
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Kan sekeri ortalamasinin iyilestiriimesi
( HbAlc< % 7)

Herkes glbl Komplikasyonlari
saglikl ve onlemek
basarili bir

Kan sekeri
Hipoglisemiden yasam dalgalanmalarini

korunmak azaltmak



Diyabetle arkadas olmak ve normal/basarili bir 8miir sirmek icin On Oneri

1. insilin pompasi ve yeni teknolojileri kullanmak

2. Gunde 5 veya daha fazla sayida kan sekerini 6lcmek
(veya CGM kullanmak)

3. Yemek 6ncesi insulin dozlarini (Bolus) atlamamak
4. Yemek sonrasi veya yemek esnasinda degil,
yemekten once bolus yapmak (Biraz bekleme sabri
olmak yani)

5. Her 6gline uygun insilin/ Karbonhidrat orani
kullanmak

6. Yemek oncesi insilin yapmadan once kan sekerini
kontrol etmek

7. Gun icindeki ara 6gunler icin ek insulin yapmak

8. Daha ¢ok bolus dozu kullanmaktan kacinmamak )
9. Duzenli egzersiz yapmak (haftada toplam 150 b
dakika egzersiz yapmak ve ard arda 2 glin egzersiz
yapmadan giin gecirmemek)

10.Mumkiin olan en dusik doz ile en iyi kan sekeri
dengesini saglamaya calismak




Kaan Ege Karakus,
2016 OSS Tirkiye 63’ linciisi

Kog Universitesi Tip Fakiiltesi Ogrencisi ;_,M
| “Eger biz
diyabetimizle gerektigi
kadar ilgilenirsek
sorunsuz ve basarili bir

hayat siirdiirebiliriz”
( Prof.Dr.Oguzhan Deyneli)
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