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Diabetes mellitus: definice |

DM - skupina metabolickych chorob charakterizovanych

hyperglykémii a vzniklych v dusledku a) porusené inzulinové
sekrece, b) nedostatecné funkce inzulinu nebo c) obou téchto
stavu

Chronicka hyperglykémie zpusobuje poskozeni ledvin, oci, cév a
neurond.

5-10% populace v rozvinutych zemich

American Diabetes Association, 2014



1.Symptomy DM + glykémie = 11.1 mmol/I

2. Glykémie nalacno 2 7.0 mmol/I

3. Ve 120. minuté oGTT testu glykémie 2 11.1 mmol/I

4. HbAlc = 48 mmol/mol

Pokud se nejednd o jednoznacnou hyperglykémii, je nutno provést konfirmacni vysetreni jiny den.

American Diabetes Association, 2014



_ ededplioduieme |

ve 120. minuté oGTT testu:

glykémie 7.8 — 11.0 mmol/I

__ 2upend aend gk o mowssemes |

po alespon 8-hodinovém lacnéni

glykémie 5.6 — 6.9 mmol/I

American Diabetes Association, 2014



_ Diabetes mellitus - rozdéleni |

1. DM 1.typu — ,,zavisly na inzulinu®

a) imunologicky zprostredkovany
b) idiopaticky

2. DM 2.typu — ,nezavisly na inzulinu”

American Diabetes Association, 2014



Diabetes mellitus - rozdéleni |

3. Jiné urcené typy

A) geneticky podminéné dysfunkce beta bunék

- MODY, mutace mitochondridlni DNA
B) geneticky defekty dysfunkce ucinku inzulinu

- inzulinova rezistence typu A, leprechaunismus,
Rabson-Mendenhalldv syndrom
C) choroby pankreatu

- pankreatitida, trauma, stavy po operacich, tumory,
CF, hemochromatéza, fibrocalculus

D) endokrinopatie

- Cushinglv syndrom, glukagonom, feochromocytom,
hypertyredza, akromegalie, aldosteronom, somato-
statinom

American Diabetes Association, 2014



Diabetes mellitus — rozdéleni |

3. Jiné urcené typy I

E) diabetes zptlisobeny léky nebo chemickymi latkami
- glukokortikoidy, diazoxid, tacrolimus, thiazidy,
thyroidalni hormony, rdstovy hormon
F) diabetes indukovany infekcemi
- kongenitalni rubeola, CMV
G) vzacné formy imunitné mediovaného diabetu

- Stiff-man syndrom, protilatky proti inzulinovému
receptoru

H) Jiné genetické syndromy asociované s diabetem

- Down(v syndrom, Turnertv syndrom, Wolfram(v
syndrom, syndrom Pradera-Williho

4. Gestacni diabetes mellitus



Zastoupeni jednotlivych typid DM podle veku |

MODY

Relativni zastoupeni

_
ostatni typy

Puberta

vek







ey

e AD dédicny, monogennée podminény diabetes

e Nastup v casném véeku (< 40 let)
e Nizké davky inzulinu proti DM1

e Nikdy (skoro nikdy) nedojde ke ketoaciddze



MODY - typicky rodokmen |
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Target genes:
7 PFK-2, GCK

Target genes:
Insulin, GLUT2,

GCK, PEPCK,
PFK-2, L-PK

Typy MODY

A) Defekt genu pro glukokindgzu (MODY2)
- vyskyt cca 50%

B) Diabetes transkripcnich faktori (MODY 1, 3-6)
- vyskyt cca 20%

C) Ostatni (> 20 dalSich genti)



. omoovz

Manifestace kdykoli v prubéhu zivota
Benigni prubéh
Netreba terapie (vyjimka: gravidita)



e

Manifestace typicky v puberté
Vysokeé riziko chronickych diabetickych komplikaci

Terapie: derivaty SU, ev. inzulin




Monogenic diabetes
— ,top of the iceberg”

Estimated frequency: ~3-4% of all
diabetic children
Confirmed cases: 20 to 1 000 000

Exeter

} Prihova et al, Pediatr Diabetes 2011

Shields et al, Diabetologia 2010



Diagnostika MODY na Pediatrické klinice FNM

10; 1%
7; 1%

4: 0% Sekvenace:
GCK, HNF1A, HNF4A,
B GCK IPF1, HNF1B, NEUROD1,
B HNF1A INS, KLF11, PAX4, BLK,
ABCCS, KCNJ11, IER3IP1,
® HNF4A FOXP3
m PF1
125; 18% ® HNF1B MLPA:
262 66% ® NEUROD1 GCK, HNF1A, HNF4A,
’ HNF1B, INS, NEUROD1,
" INS
IPF1, CEL, KLF11, ABCCS
= ABCCS8
BLK

Celkem >750 osob z >400 rodin s geneticky potvrzenym MODY.






,Epidemie” detské obezity
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Percentualni zastoupeni deti s DM2
mezi nové manifestovanymi
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Incidence DM1 podle veéku a etnicity

Figure 1. Incidence of Type 1 Diabetes Mellitus by 5-Year Age Groups, Sex, and Race/Ethnicity, 2002-2003
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Error bars represent 95 % confidence intervals. In Figures 1 and 2, y-axes in blue indicate an incidence range of O to &0 per 100 000 person-years.

Mayer-Davis et al., Diabetes Care 2009



Incidence DM2 podle véku a etnicity

Figure 2. Incidence of Type 2 Diabetes Mellitus by 5-Year Age Groups, Sex, and Race/Ethnicity, 2002-2003

a0

70
B0
50
AD-
30
20
10-

-

Incidence per
100000 Person-Years

Mon-Hizpanic Whites

= hales

o Femaes

w_sa—tt

African Americans

0-4 58 4014 1519
Aga Group, ¥

0-4

5-9 10-14 1514
Apa Group, v

Hizpanics

-
-O0—

&l i‘ﬁ

0-4 59 4044 1519
Aga Group, v

AsianPacific lslandears American Indians

R

|
w7

b .
0-4 58 1014 1518 o4 58 1014 1519
Age Group, v Age Group, v

Error bars represent 95°% confidence Intervals. In Figures 1 and 2, y-axes in blue indicate an incidence range of 0 to &0 per 100 000 person-years.
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Symptomatologie

Nahodny zachyt x zavazny stav

e Bez symptomd, glykosurie/hyperglykémie
* Polyurie / polydipsie
* Pokles hmotnosti

* Ketonurie az ketoaciddza (~ 1/3 prlpadu v USA,
vyjimecneé fatalni pribéh) g

(Rosenbloom et al., Diabetes Care 2003)

e Acanthosis nigricans: 70-86 %




SAutoimunitni DM?2

* 15-40% déti diagnostikovanych jako DM2 v Evropé a
US ma DM1-specifické autoprotilatky

* Tito AB pozitivni pacienti jsou charakterizovani:
- nizSim BMI
- nizsSim vekem pri dg.
- vysSSim HbA1c
- nizsi stimulovanou hladinou inzulinu
- casnejsi inzulinodependenci

Nejspise DM1 u obéznich osob s inzulinorezistenci



Terapie DM2 u déti
(ISPAD Consensus Guidelines 2018)

Diagnosis of
diabetes in an
obese
adolescent
' . 1
Asymptomatic Symptomatic or Acidosis
HbAlc < 9% HbAl1c > 9%
Mo acidosis No acidosis y
l 1 Likely type 2 In5ul_|n a?. in T1D until
Metformin Basal insulin / acidosis resoived
Lifestyle change Metformin Likely type 1|

Lifestyle change

negative

Diabetes autoantibodies

Initiate MDI insulin
education

F

positive

|

Continue metformin
Wean insulin

yes !
At target

1m::-

Basal insulin - titrate to max 1.2 U/Kg/day

l

Continue or start MDI insulin
Education

r yes 1 no
At target




Dif. dg. diabetu u adolescentu

DM1  DM2  “Ee
Prevalence | ~95% | ~1-29% | ~3-4%
Obezita + /- + + + /-
aRr?gmggza +/- + ++
DKA -
Protilétky Hybridni diabetes _

(1.5 Diabetes)







Novil pacienti s diabetem 1. ypu u déti v Evropé

Vyskyt diabetu
(na 100,000 deéti)

[ ] <7.0
Bl 70-89
Bl 90-119
N 12.0-149
15.0-19.9

> 20.0

EURODIAB TIGER



Incidence diabetu 1. typu roste (1989-2013)

Rate of increase (95%Cl)
g i - A G o . Estimate (95%ci)
Poland - Katowice i e 6.6% (6.0%, 7.2%)
Romania - Bucharest e — 5.6% (4.6%, 6.7%)
Lithuania —a— 5.5% (4.8%, 6.2%)
Macedonia (FYR) —a 4.8% (3.6%, 6.0%)
Czechia - 4.7% (4.3%, 5.0%)
Austria —a— 4.4% (4.0%, 4.8%)
Germany - Saxony —a— 4.4% (3.2%, 5.5%)
Hungary - ex Budapest —a— 43% (3.9%, 4.7%)
Montenegro ¥ = | 4.2% (2.1%, 6.3%)
Gemany - Baden Wartt [ 4.1% (3.8%, 4.5%)
Slovenia —a— 3.9% (3.0%, 4.8%)
Croatia - Zagreb b = 1 3.9% (1.9%, 5.8%)
UK - Yorkshire bomo 3.2% (2.7%, 3.7%)
Switzerland —— 3.2% (2.6%, 3.7%)
UK- N. Ireland —a— 2.8% (2.3%, 3.4%)
Luxembourg A 2.7% (1.1%, 4.4%)
Finland H- 2.7% (2.4%, 3.0%)
Gemany - N.Rhine Westphalia | 26% (2.1%, 3.0%)
Belgium - Antwerp —a— 2.3% (1.2%, 3.5%)
Sweden - Stockholm county ' —a— 23% (1.8%, 2.9%)
Norway - whole nation » [ 2.1% (1.7%, 2.4%)
|reland ' = : 1.8% (-1.1%, 4.8%)
Denmark —— 16% (0.8%, 2.3%)
UK - Oxford = 1.2% (0.7%, 1.7%)
Italy - Marche —a— 0.8% (-0.3%, 2.0%)
Spain - Catalonia - 0.8% (0.4%, 1.3%)
Patterson et al., Diabetologia 2019




Incidence rate (per 100,000)
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Incidence DM1 v CR
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Cinek O, et al. Type 1 diabetes mellitus in Czech children diagnosed in 1990-1997: a significant increase in incidence and male predominance in the age
group 0-4 years. Diabet Med 2000
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Proposed Nomenclature
Stage 1 Stage 2 Stage 3

T pCell” | T pcell ] pCell
Autoimmunity Autoimmunity Autoimmunity

Normoglycemia Dysglycemia Dysglycemia
Presymptomatic Presymptomatic Symptomatic
Diabetes Care 2015

| IL

V—f— —— —— P ————f——>

Time

Phenotypic Characteristics

ADA, JDRF, Endocrine Society,

Functional -Cell Mass




Patri diabetes 1. typu mezi détské nemoci?
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DM1-specifické autoprotilatky \

Marker, nikoli efektor autoimunitni inzulitidy

- anti GAD65 — dekarboxylaza kyseliny glutamové

- anti IA2 — tyrozin fosfataza
- anti ZnT8 — zinkovy transportér

- anti-inzulin (vyéetl’it do 24 od podani exogenniho inzulinu)



DM1-specifické autoprotilatky |

Indikace pro vySetreni:

- stavy, u nichz je nutno potvrdit/vyloucit DM1
- IGT
- diabetes, ktery nezapada do klasického obrazu DM1

- déti se zvysenym rizikem vzniku diabetu
(prvostupnovi pribuzni pacientti s DM1)

- noveé manifestovany diabetes — pokud protilatky
negativni, Ize uvazovat o jiném typu diabetu



Rizikovée faktory DM1
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Etiologickeé faktory diabetu 1. typu |

DIABETES 1.TYPU

GENETICKE - FAKTORY - NEGENETICKE

Infekce (enteroviry)
Vyzivoveé faktory

Veék matky pfi porodu
Poradi narozeni
Perinatalni vlivy
Socioekonomicky status

HLA-DQ (50% genetického rizika
Polymorfismus inzulinového
Genu (10% genetického rizika)
PTPN 22 (10% genetického rizika)
... dalsi desitky genu

DM1 = multifaktorialni onemocnéni




Jak velké je populacni riziko DM17? |

e dité bez blizkych diabetickych pribuznych
cca 1-2 /1000

e jednovajecné dvojce diabetika cca 40%

e dité diabetického tatinka az 7%

e sourozenec diabetického ditéte cca 5%
e dité diabetické maminky cca 2.5%




Odkud se berou novi pacienti ? |

bez DM 1.typu
v rodiné
95%

s vyskytem DM
1. typu v blizké
rodiné
5%



Cim vice rizikovych genotyp( v
populaci (DQ2/8), tim vice DM1

DQ2/DQ8

40 +
o ¢® =——Finsko

STAND.INC.

0.00 0.01 0.02 0.03 0.04 0.05
GENOTYPE FREQ.

Ronningen et al., Diabetologia 2001



Finsko vs. Ruska Karélie

(neni vSe jen genetika)

6x vysSi incidence
diabetu 1. typu
ve vychodnim Finsku
nez v Ruské Karélii

Kondrashova et al., Ann Med 2005







Dukazy pro negenetickou slozku |

1. Dvojceci studie (konkordance 30-50%)
2. Strmy narust incidence DM

3. Zmeény v incidenci u migrujici populace
4. Geografické rozdily

5. Zvireci modely



Tzv. hygiene hypothesis |

NIZSI VYSKYT DIABETU U DETI:

e navstévujicich predskolni zafizeni

se /

e 7zijicich v huste osidlenych oblastech

e pochadzejicich z vice sourozencu (ovSem ne jako
prvorozeny)






STAND.INC.

DQ2/DQ8
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Finsko vs. Ruska Karélie
(neni vSe jen genetika)

6x vyssi incidence
diabetu 1. typu
ve vychodnim Finsku
nez v Ruské Karélii

Kondrashova et al., Ann Med 2005




Prevence DM1 — teplizumab (anti-CD3)

Oddaleni DM1 u rizikové populace o 2 roky
Je Cas na zahajeni screeningového programu?

1.0+
No. without No. with
bo Diagnosis Diagnosis
. Teplizumab 25 19
Placebo 9 23
0.8
wn
[
9 0.7
)
o
= 0.6
(]
Q.
>
-
%S 0.5 Teplizumab .
(] -1
o |
L
5 0.4
5 —
2 0.3
° Placebo
a
0.2
0.1
OO T T T T T T T T T T
0 6 12 18 24 30 36 42 48 54 60
Months since Randomization
No. at Risk
Teplizumab 44 44 40 36 27 21 15 14 10 9
Placebo 32 23 18 16 15 11 9 8 6 4
Herold et al, NEJM 2019




