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After 17 Years
An Afghan Refugee’s Story
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REVEALED

from the cover of National Geographic,
face with the world once more.
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Mejniki v diabetologiji
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Februar 15, 1923

Bolnik J.L., December 15, 1922



Oblike sladkorne bolezni

SLADKORNA BOLEZENTIP 1

SLADKORNA BOLEZEN TIP 2
NOSECNOSTNA SLADKORNA BOLEZEN

SEKUNDARNA SLADKORNA BOLEZEN



KRVNI SLADKOR

3.9 - 6.0 mmol/I



DIAGNOZA

Na tesce > 7.0 mmol /I

Po obroku >11.1 mmol/l



SLOVENIJA 4%

000 oseb

100



2002 — 150 mio
2025 — 300 mio




Sladkorna bolezen je tezka bolezen

Mozganska kap

2 to 4x pove€ano

Diabeti€éna :
tveganje

retinopatija
Vodilni vzrok slepote

Sréno-zilne bolezni

8/10 diabetikov umre
za SZB

.
Diabeticna xjﬂ : y
nefropatija Dlabetlcr!:a
Vodilni vzrok konéne nevropatija
odpovedi ledvic Vodilni vzrok
netravmatske

amputacije
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ALPHA LIPOIC ACID FROZEN DESSERTS

Dianetes roreca

THE HEALTHY LIVING MAGAZINE OF THE AMERICAN DIABETES ASSOCIATION FOR 50 YEARS ” JULY 2001
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GARY HALL, JR,,
Defied Expectations
And Went On T Take -
"OLYMPIC' '

Make A Splash:
SWIM Your
Way To Better
Control .

KO KETOACIDOSIS !
/ 2

Summer SALADS
Qulck And Delicious —
HELCGHE
T0 THE
S15T ADA ANNUAL MEETING
AND SCIENTIFIC SESSIONS

www.diabetes.org/Diabef@sForecast




Environmental - \ Genetic
factors predisposition

Autoimmune
destruction
of B cells

Insulin deficiency

Other metabolic

: Hyperglycaemia
disturbances ypergly




SPROZILNI
DEJAVNIK

GENETSKA PREDISPOZICIJA @ imuNsSKE KRNI DIABETES
NEMORM. = SLADKOR
HNOBRMALE N

IZLOCANIE 1IZLOCANIE
I NS LI MNA INSULINA
HORMALNO ZMANSAMN
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Diagnostic

Antibody Abbreviation  Sensitivity  Specificity
[slet-cell antibodies ICA 80-90% 96-99%
[slet-cell surface antibodies  I(SA 30-60% 95%
Cytotoxic islet-cell antibodies  CAMC 40-60% 95%
Insubin autoantibodies [AA 40-709% 99%
Glutamate decarboxylase GAD6SAB 70-90% 99%

(GADGS)

Predictive value
First-degree relatives General population

20-50% 20-30%
ND ND
ND ND
<50% ND
>30% ND




INSULINI?




Insulin v plazmi in profil glukoze pri zdravem

75

PRANDIALNA
SEKRECIJA

50

25

BAZALNA
SEKRECIJA

150

100

50

ZAJTRK KOSILO VECERJA

o] I N Y N P S B
/7 8 9 10 11 12 13 14 15 16 17 18 19 20 21

Glukoza v plazmi (mg/dL) Insulin v pazmi (nU/mL)

W

cas



Bazalni/Bolusni Insulin

Zaijtrk Kosilo Vecerja

Insulin v plazmi

4:00 8:00 12:00 16:00 20:00 24:00 4:00 8:00
Cas



Delovanje insulinov

Insulin Zacetek delovanja Vrh delovanja Trajanje delovanja
Kratki 30-60 min 2-4 h 6-8 h
Lispro 15 min 1-2 h 2-5h
Aspart 10-20 min 1-3 h 3-5h
NPH 1-3 h 5-7 h 13-16 h
Detemir — 4-6 h 20 h
Glargin 1-2 h Brez vrha ~24 h
Insulin lispro 75/25 10 min 1-4 h 10-20 h
Insulin aspart 70/30 10 min 1-4 h 16-20 h




Delovanje insulinov

Kratki, 6-8 h

|

Glargin, 24 h

Nivo plazemskega insulina

Cas (h)



Insulinski analogi

A-veri ) )
] Humani Insulin
B-verig

Asp Aspart

Lys Pro
Gly
Arg Arg Glargin



Hitrost infundiranja glukoze

Delovanje bazalnih insulinov

(mg/kg/min)

B - Insulin glargin
5 | === NPH insulin
4

3

2

1 —

O I \ !

0 10 20 30

Cas po aplikaciji (ure)

Povzeto po Lantus® (insulin glargin) EMEA Summary of Product Characteristics 2002.
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INSULIN

T NovoRapid®

FlexPen®

Insulatarc®
FlexPen®
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Infuzijski seti






E%Minilded Solutions: CGMS Sensor

File  Download Data. Heports Help

LR
Sensor Modal Day Patient: MATEJA MALES

ID: 0124283 5 Legend | . Close

22,2

16,7

11,1

Glucose - mmol/L

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

Click sensor plot line to read data value

|C.f-\F'S MU INS 5.1.05 312



Sensor Modal Day

Glucose

¥ Insulin







Glikiran hemoglobin-HbA,_

Merilo urejenosti diabetesa
Povprecje: 8-10 tednov

Meja: 7 %

2xHbalc - 6




RELATIVNO TVEGANJE

15
13
11

- W O N ©

Tveganje za pozne zaplete

sladkorne bolezni

/
/
/ -~ Retinop
/ Neph
s A //
- -+ Neurop
M =< Microalb
| | | |
6 7 8 9 10 11 12

Skyler: Endo Met CI N Am 1996






Sladkorna bolezen tip 2:

vpliv genov in okolja

Genetska dovzetnost
debelost, “sedec¢” nacin
zivljenja

- N\

-

e

e

J privzem glukoze

Insulinska rezistenca

N
o

Tprodukcija

B-celi€éna disfunkcija

moteno izlo¢anje
insulina

glukoze v jetrljh \_

. e

[Sladkorna bolezen tipZ]

De Fronzo J. Diabetes 1998; 37:667—687.



Naravni potek sladkorne bolezni tip 2

Debelost MTG Diabetes Nekontrolirana hiperglikemija
350
300
250
200
150
100
50

Post-prandialna glikemija

(mg/dL)

Glukoza na tescCe

Krvni sladkor

250
200

Insulinska rezistenca

150 \ . & _ o N
Nivo insulina

Relativna
funkcija (%)

100 B-celli¢na funkcija

50

-10 -5 0 5 10 15 20 25 R]|)



ZmanjSano tveganje
(%)

Dobra urejenost sladkorne bolezni
zmanjsuje kronicne komplikacije

Umrljivost ~ Smrt zaradi Celotna A CVI PAOB Mikrovaskul.  Katarkata

aradi DM2 makrovaskul.  umrljivost bolezen

0

-5 -
-10
-15 o
-20
-25 o
-30
-35 o
-40
45 o

-50 -

lllllllll

12

14 14

p=0.035 19
21 21 p<0.0001  p<0.0001

<0.0001
p<0.0001  p<0.0001 .

37

43 p<0.0001

p<0.0001

Stratton IM et al (UKPDS 35). BMJ 2000; 321: 405-412



Moteno izloéanje insulina Metabolizem ogljikovih

hidratov

Y

a-glukozidazni
inhibitorji

Insulinski sekretagogi
(sulfonilse€nine, glitinidi)

Hiperglikemija

7 N/

T producije glukoze v jetrih

J privzem glukoze

Bigvanidi Tiazolidindioni



Sulfonilse€nine
Glitinidi

Gliklazid
(Di1aprel, Diaprel MR)

Glikvidon )
(Glurenorm)
Glimepirid i

(Amaryl)
Glipizid Repaglinid
(Antidiab, Glucotrol XL) (NovoNorm)

Inhibitorji

a-glukozidaze

Akarboza
(Glucobay)

Tiazolidindioni

Rosiglitazon (Avandia)

de

)

Metformin
(Glucophage,
Aglurab,
Gluformin)



Peroralni antidiabetiki:
delovanje in ucinkovitost

: Znizanje
Razred Delovanje
J HbA,_ %
Insulinski sekretagogi Spodbujajo izlo€anje 1.0-2.0
(sulfonilsecnine, glitinidi) insulina
Bigvanidi (metformin) Zavirajo produkcijo 1.0-2.0
glukoze v jetrih
Tiazolidindioni Spodbujajo delovanje 0.5-1.0
insulina v miSicah,
masceviju in jetrih
o-glukozidazni inhibitorji Upoc€asnijo Gl 0.5-1.0

absorbcijo OH

Nathan DM. N Engl J Med. 2002;347:1342-1349.



Peroralni antidiabetiki: fizioloski ucinki

Q
I
01'\'\
6\0 \&,\0‘\
o‘ o@ .Q\
& SR Q
é@ & &i\/
Vpliv na KS,/ HbA,, J l l
Vpliv na plazemski insulin ) - J
Vpliv na LDL-holesterol ¢ - T
Vpliv na HDL-holesterol - - T
Vpliv na trigliceride I- - -

DeFronzo RA. Ann Int Med 1999; 131:281-303.
Freed MI, et al. Am J Cardiol 2002; 90:947-952.



Peroralni antidiabetiki: stranski ucinki

Razred Stranski u€inki

Insulin sekretagogi Porast telesne teze, hipoglikemija
(sulfonilseCnine,

glitnidi)

Bigvanidi Gastrointestinalni; laktacidoza

(metformin)

Tiazolidindioni Porast telesne teze, zadrzevanje
tekocCin-edemi,dilucijska anemija;
kongestivno srcno
popuscanje;hipoglikemija v komb. s
sulfonilse¢nino

o-Glukozidazni Flatulenca; redko hepati¢ha nekroza
inhibitorji




Peroralni antidiabetiki: stranski ucinki

N
.&‘"
&\Q 00 ’0\
R\ \317,\0‘\
& Rl O
) & K
Hipoglikemija - - -
Porast teze - - v
Gl uéinki 4 4 -
Laktacidoza v - -
Edemi - - v
Anemija v - v

DeFronzo RA. Ann Int Med 1999; 131:281-303.



Ucinkovitost peroralnih antidiabetikov




Zdravljenje sladkorne bolezni tip 2

Stopenjsko zdravljenje

Dieta/ POAD POAD POAD
fizi€na akt. | monoterapija| kombinacija | +/-insulin

< ® » | O=>» | _

Insulin

~ W=
Debeli:
metformin




Tradicionalni pristop v zdravljenju
sladkorne bolezni tip 2

Dieta
monoterapija Monoterapija kombinacija + basalni insulin+ vec injekcij insulina
titracija

N 1

Trajanje diabetesa



Kombiniramo zdravila z razlicnimi nacini delovanja

netformin (alifglitazon®

ali'akarboza

zboljSa
zlo€anja insuling

3 glukoneogenezo
{+ porabo glukoze

{ absorpcijo glukoze l

I GK tesce 1GK po jedi
8GK po jedi T~ 0 — in

HDA, na tesce




The NEW ENGLAND
JOURNAL of MEDICINE

HED IN 1812 JANUARY 30,2003

Multifactorial Intervention and Cardiovascular Disease
in Patients with Type 2 Diabetes

, Gunr
MM

BACKGROUND
ular morbidity is a major burden in patients with type 2 d
2 Study, we compared the effect of a targeted, intensified, multifactorial interven- i : :
g e : i . z ev County Hospital, Herlev (N,
tion with that of conventional treatment on modifiable risk factors for cardiovascular .y oo\ pociilde. Roskil
disease in patients with type 2 diabetes and microalbuminuria.
athus (H-H.P, 0.P.) —allin Den-
Address reprint requests to Dr. Ped-
- _— ’ . . ~ ) n at the Steno Diab
end point of this open, parallel trial was a composite of death from cardio-  Steensens Vej 2, 2820 Gentofie, Denmark,

vascular causes, nonfatal myocardial infarction, nonfatal stroke, revascularization, and  or at cluf@steno.dk.
amputation. Eighty patients were randomly assigned to receive conventional treatment

in accordance with national guidelines and 80 to receive intensive treatment, with a

stepwise implementation of behavior modification and pharmacologic therapy that

targeted hyperglycemia, hypertension, dyslipidemia, and microalbuminuria, along with

secondary prevention of cardiovascular disease with as

RESULTS

The mean age of the patients was 55.1 years, and the mean follow-up was 7.8 years.
The decline in glycosylated hemoglobin values, systolic and diastolic blood pressure,
serum cholesterol and triglyceride levels measured after an overnight fast, and urinary
albumin excretion rate were all significantly greater in the intensive-therapy group than
in the conventional-therapy group. Patients receiving intensive therapy also had a signif-
icantly lower risk of cardiovascular disease (hazard ratio, 0.47; 95 percent confidence
interval, 0.24 to 0.73), nephropathy (hazard ratio, 0.39; 95 percent confidence interval,
0.17 to 0.87), retinopathy (hazard ratio, 0.42; 95 percent confidence interval, 0.21 to
0.86), and autonomic neuropathy (hazard ratio, 0.37; 95 percent confidence interval,
0.18 t0 0.79).

CONCLUSIONS

A target-driven, long-term, intensified intervention aimed at multiple risk factors in pa-
tients with type 2 diabetes and microalbuminuria reduces the risk of cardiovascularand
microvascular events by about 50 percent.

NENGL ) MED 3485 WWW.NEJM.ORG JANUARY 10, 2003
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Bolniki, ki so dosegli cilje dobre

urejenosti po 7.8 letih (%)

Steno-2: ucinki intenzivne, celostne
obravnave diabetikov

80 -
70 -
60 -
50 -
40 -
30 -
20 -
10

- Intenzivna terapija

n = 67

P <0.001

P=0.19

Konvencionalna terapija
n =63

P =0.06

._\ : :
HbA,, Holesterol Trigliceridi
<6.5% 4.5 mmol/l 1.7 mmol/l

P=0.21
P =0.001
T L
Sistolni RR Diastolni RR
<130 mm Hg < 80 mmHg

Gaede P, etal. N Engl J Med 2003; 348:383—-393.



Dejavniki tveganja za koronarno bolezen
pri diabetiku tipa 2

1. LDL

2. HDL

3. HbA1c

4. Sistolni RR

5. Kajenje




o« 75-80% DM2 umre zaradi IBS,
CVvi

« IBS 2-4x pogostejsa kot
nediabetiki

* 1od 4 bolnikov z AMI ima DM2

Diabetes je mocan dejavnik tveganja!



Terapevticni cilji pri osebah s
sladkorno boleznijo 2005

Parameter Vrednost

HbAlc (DCCT stand.) <6,1 %
KS na teSce < 6,0 mmol/l

Samok. KS na teSce 4,0 - 5,0 mmol/l
Samok. KS pp 4,0 - 7,5 mmol/l
Krvni tlak <130 /80 mmHg
Holesterol <4,5 mmol/l
LDL holesterol < 2,5 mmol/l

European Heart Journal 2003; 24:1601-10, ADA 2005



Kroniche okvare: obravnava

Detekcija Detekcija Detekcija Detekcija

Terapija + obravnava z ustreznimi specialisti, Ce je potrebno



Pregled ocCesnega ozadja




Varovanje nog
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