ETTITTAOKEZ ZAKXAPQQAH AIABHTH

B. A. Aaunadiapn
KaBnynrpia TTaBoAoyiac-EvdikpivoAoyiag

B' TTpomwaideuTtikn TTaBoAoyikn KAivikn kai Movada
‘Epeuvac Tou Tlavemorngiov AGnvwyv, TI. N
<ATTIKOV».



XPONIEZ ETTITTAOKEZ X AKXAPQQAH ATABHTH

MikpoayyelondaOcia

TTpoopoAn Twv TpIXoEIdWwyv Kai
TPOTPIXOEIOWV aAyyEiwv Tov HE TN
O€lpd TNC TPOKAAEi:

* dwafntikny aupifinctpocioonalscia
« dAwafntikny veppondbeia
* Awafintiny vevporaleia

AAAEC ETITTAOKEC

» Evmalcia o¢ Aotuaméers

* Avclimoauio.

* MTTWONS V0GOS HITOTOS/ CTEATONTIATITION
* TEPLOOOVTITION,

* EMTAOKES OTTO TO OEPpUA

* EMTAOKES OTTO TNV WOYIKY GQPAIpPa.

MakpoayyelondaOcia

Eugpavion aptnplookAnpuvong vwpitepa
Kal ooPapoTepnc HOPpYNC amod OTI O€
pn diapnrikouc. TTpooPoAn apTnpiwv
peoaiov Kai peydalou peyEBoucg mou

pHropei va odnynoel oec:

» 2tepaviaio vooo .

* Ayyelaxd ykePailKad Ene16001a (Kupiwg
IGYOIUIKOD TUTTOV)

« Heprpepin ayyetarxny vooo.



At diagnosis of type 2 diabetes:

20%
Diagnosed | have
type 2 diabetics retinopathy
~ 8 million P 9

Undiagnosed
type 2 diabetics

neuropathy'.\
~ 8 million ;

#
s
s

. - A

@ Current Medicin:




TTaBoyéveia pikpoayyelomwadeiag

Genetic factors Inflammation Lipotoxicity

1 i
1 I
I i
I 1
! |
i I
1 1
ApoE4 : Oxidative/nitrative stress :
Aldose reductase 7-2 : PKCP, selectins, vascular Glucotoxicity :
ACE : cell adhesion molecules, |
Toll receptor ! IL-6, TMNF-ot, NF-xB \
| |
1 1
1 1
1 [}
! |

Epigenetic factors

. Progressive
. . L Funcrional )
Predisposition —_— - Initiating event(s) —_— changes pathologic
E changes

N

P

Menths to Years Aaron Vinik, MD,PhD.Clinical Therapeutics/Volume 29,Theme Issue,2007



Glycolysis Diversion to alternative pathways Clinical complications

ﬁ Ghjl:me '\ Polyol pathway
AN WA I MAD*  HADH
ﬂ‘ Gluc e o T Sorbltol ———> #Fructose

ﬁ Fl'l.ll:IDEE b-p | . Hexosamine pathway
ﬂ » HGlucosamine 6-p—» 4 vors-acom
| & e | I
M | Protein kinase C pathway
Glyceraldehyde 3-p > O ——
NAD: B owiar ——=< . B plycerol P—s P oae - 4 exe
) + et AGE fi tion patir
NADH ; ek ':T
Methylglyoxal — T ace
1,3 diphosphoglycerol
e i F F,

FIGURE 1 — Main metabolic patbways associated wih vascular complications of diabetes
NADH- oxidized nicotinamide adenine dinudeotide; NADH: reduced nicolinamide adenine dinudeotide: GAPDH: ghyceraldelyde-3-pboshbale delrydropenase; GFTA- plutanine-

[ruciose-6-phoghbate amidofransferase; Gln: plutaming; Glu: glsbamate; UDP-N-AcGlu: fridiose 6-phoshbale lo UDP-N-acetylplucosamine; DHAP: dilvdroxyacetone phosphale; D4
digcylplycerol: PRC: prolein binase C: AGEs: advanced plycation end produds.



Aiapnrikn apgipAnoTpocidorddceia

° n diaPnTikn apgipAnoTpocidonadceia
amwoTEAEi TN ouxvoTepn aitia TUPAwong
oe aropa nAikiagc 20-74 stwv oTo
AuTiké KbopO.

* kaOe xpovo 12,000-24,000 aropa
Xavouv Thv épaon Toug efaitiac Tou ZA.

° OTIC TPWTEC OUO BEKAETIEC TNC VOOOU,
oxedov oAol ol diaPpnTikoi TUToV 1 Kkai
60% Twv diaPpnTikwyv TUTOU 2 epyavilouv
apgipAnoTpocidonadeia.

Normal vision Vision with
diabetic retinopathy



TTpodiaBceoikoi wapdyovreg yia amwAeld TnGC o0paong

Aidpkeia vooou

* Aiapnrikoi T0mou 1 epgavifouv 25% eminTwon
apipAnoTpocidonadceiac pera 5 érn vooou kai 80% peta 15 étn

* 21% Twv veodiayvwoOévTwy diaPpnTikwy TUoU 2 £€XOUV KAmolou
PpaBuol apgipAnoTpocidonaOceia kara tn diayvwon

Epnpeia
Kinon

TTAnppeAnc owOaApoAoyiki e€ETaon

AuEnuévn emirtwon Katappdktn, yAQUKWHATOS

LAmerican Diabetes Association: Retinopathy in Diabetes (Position Statement). Diabetes Care 27 (Suppl.1):
S84-S87, 2004



Puoikn 10Topia TN d1aPNTIKAC

appipAnoTpocidonadeiac

‘Hmia yn mapaywyikn
apipAnoTtpocidondaOcia (NPDR)

MeTpiou paBuol NPDR
2 opapol PpaBuol NPDR
TToAU oopapoU paBuov NPDR

TTapaywyikn ap@ipAnotpocidoradcia
(PDR)



EninAoKEC amo Touc owOaApouc

 Katappaktng

» Mn evlopotikn) YALKoLvAImon TV TPOTEIVOV TOV
(POKOV

» ZVGoMPELOT GOPPITOANG Kol OOUMTIKO oidn U


http://www.eyesearch.com/cloudy.vision.jpg

AugipAnoTpocidoradeia

* HIKpoaveupUopara
- e€1dpwyara

* dlipoppayieg

- Bappakopopya

."9;.".07

e€1dpwpara p
. AléTaan q)Aelbd)v HARD EXUDATE

Background retinopathy



PDR: veoayyeiwon




PDR: aipoppayia uvaAogidouc




Oidnua wxpac knAidag




AtokoAAnon apiPpAnoTpocidouc
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Diabetic Retinopathy and Other o o o Jor the BECT/EBIC
Ocular Findings in the Diabetes

Control and Complications Trial/

Epidemiology of Diabetes

Interventions and Complications

Study

YOUTEPACNOL:
H evtatikomrompévn tvaovAvobepamneia kabvotepel TV ELOAVIOT Kot

emPpaovvel TNV TPpOooo TN¢ auePAnoTposidonddeiac.

EmumAéov, Ta apyikd anoteléopato Tov LeTaPoAkon eAEyyov cuveyilovv
VO, VLAPYOVV TOAAQ £TN UETA, TTapd TN peTENMELTA EIGMOT TOV EAEYYOV

(neTafoikn pviun).

Received 24 September 2013 and accepted 3
October 2013



RETINOPATHY, NEUROPATHY, AND FOOT CARE

23

12.4

12.5

Diabetic Retinopathy—Screening

Adults with type 1 diabetes should have an initial dilated and comprehensive eye
examination by an ophthalmologist or optometrist within 5 years after the onset of
diabetes. B

People with type 2 diabetes should have an initial dilated and comprehensive eye
examination by an ophthalmologist or optometrist at the time of the diabetes
diagnosis. B

If there is no evidence of retinopathy from one or more annual eye exams and
glycemic indicators are within the goal range, then screening every 1-2 years may
be considered. If any level of diabetic retinopathy is present, subsequent dilated
retinal examinations should be repeated at least annually by an ophthalmologist or
optometrist. If retinopathy is progressing or sight-threatening, examinations will be
required more frequently. B

American
A Diabetes
Association.

Connected for Lifes
16



Diabetic Nephropathy

"10-21% O6Awv Twv diaPpnTikwyv £xouv vewponddeia

=" O oakxapwdnc diaPnTng eivai n KUpia aiTia Incidence of ESRD
Resulting from Primary

TeAikoU oTadiou veppikn¢ averdpkelac (ESRD) _
Diseases (1998)

= Yxedov 43% Twv VEwv wepimTwoewv ESRD

awodidovral oTto diaPATn 19%

" n ewinTwon ESRD Adyw diaPpitn av€averai o
0
Ypnyopotepa oc oxéon pe Th ESRD aAAa aiTtia. —43%

" o kivduvog yia ESRD civai 12 @opéc uynAdTepoc 12%
oTou¢ TUmou 1 diaPnTikoUg oe oxéon HeE Toug TUTOU
2

23% B Diabetes

= oToug aoOeveic pe TUmou 1 diaPpATn Tou
B Hypertension

avanTUogoouv eppévouoa mpwrteivoupia, n ESRD h o 3 Glomerulonephritis

Oavaro¢ ouvnOwce emépxovTal peTd and 5-10 érn B Cystic Kidney
O Other Causes




GFR categories (mL/min/1.73 m?)

Description and range

CHRONIC KIDNEY DISEASE AND RISK MANAGEMENT

G1

G2

G3a

G3b

G4

G5

CKD is classified based on:
» Cause (C)
* GFR (G)
* Albuminuria (A)

Normal or high =90
Mildly decreased 60-89
Mildly to
moderately decreased I
Moderately to
severely decreased 3044
Severely decreased 15-29
Kidney failure

- Low rigk (if no other markers of kidney disease, no CKD)

Moderately increased risk

Albuminuria categories
Description and range

Al A2 A3
Normal to mildly Moderately Severely
increased increased increased
<30 mg/g 30-299 mg/g =300 mg/g
<3 mg/mmol 3-29 mg/mmol =30 mg/mmol

1
Treat
1

Treat
1

Treat and refer | Treat and refer

Treat and refer

I High risk

B Very high risk

Chronic Kidney Disease and Risk management:
Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S219-230

Figure 11.1—Risk of
chronic kidney
disease (CKD)
progression,
frequency of visits,
and referral to
nephrology
according to
glomerular
filtration rate
(GFR) and
albuminuria.



Mitochondrial and cytosolic

A 4 I Reactive oxygen species

Intracellular signalling

TOfS
.&@A; P E—

Sclerosis Albuminuria -

Nature Reviews | Drug Discovery



Figure 1 Pathogenesis of kidney disease in patients with diabetes

Insulin resistance
and p-cell dysfunction

> Impaired renal
vascular regulation

Afferent
arteriole

Mesangial cell
proliferation

Glucose-dependent
pathways

Advanced glycation | AGE formation

Polyol > Growth factors
TGF, VEGF
. Proinflammatory
Hexosamine —> cytokines GBM
IL-1, IL-6, TNF & &7/ thickening
Protein kinase C |  Oxidative stress )

Muskiet, M. H. A. et al. (2013) The gut-renal axis: do incretin-based agents confer
renoprotection in diabetes?
Nat. Rev. Nephrol. doi:10.1038/nrneph.2013.272

REVIEWS




Screening Tests for

- Spot
24h u Timed -
Category collection collection c(o,:;—iﬂ,?
(mg/24h) (mg/min) creat)
Normal <30 < 20 <30
Microiliguminu 30 - 299 20 - 199 30 - 299
Albuminuria > 300 > 200 > 300

Overt



O¢pancia diaPpnTikNG vepporadeiac

> ‘EAeyxoc unéptaong. Zroxog <130/80 mmHg

AVTIUTTEPTATIKA

* Angiotensin-converting enzyme (ACE) inhibitors

- captopril, enalapril, lisinopril, benazepril, fosinopril,
ramipril, quinapril, perindopril, trandolapril, moexipril
* Angiotensin receptor blocker (ARB) therapy
- candesartan cilexetil, irbesartan, losartan potassium,
telmisartan, valsartan, esprosartan

* Beta-blockers

> [AUKaIikog €AeyxoC

FAukoln vnoteiag 90-130 mg/dl

A1C <7.0%

MeTayeuparikn yAukoln <180 mg/dl
Self-monitoring of blood glucose (SMBG)
Medical Nutrition Therapy

> Tleplopiopdg Tng Anyng Aeukwpuarog oe 0.8 g/kg owparikoU Papouc/nuépa



CHRONIC KIDNEY DISEASE AND RISK MANAGEMENT

Chronic Kidney Disease—Screening

11.1a At least annually, urinary alboumin (e.g., spot urinary albumin-to-
creatinine ratio [UACR]) and estimated glomerular filtration rate
[eGFR] should be assessed in people with type 1 diabetes with
duration of =25 years and in all people with type 2 diabetes regardless
of treatment. B

11.1b  In people with established chronic kidney disease (CKD), urinary
albumin (e.g., spot UACR) and eGFR should be monitored 1-4 times
per year depending on the stage of the kidney disease (Fig. 11.1). B

American
A Diabetes
Association.

Connected for Lifes



CHRONIC KIDNEY DISEASE AND RISK MANAGEMENT

Table 11.1—Screening for selected complications of chronic kidney disease

Complication Physical and laboratory evaluation

Blood pressure >130/80 mmHg Blood pressure, weight, BMI

Volume overload History, physical examination, weight

Electrolyte abnormalities Serum electrolytes

Metabolic acidosis Serum electrolytes

Anemia Hemoglobin; iron, iron saturation, ferritin testing if indicated
Metabolic bone disease Serum calcium, phosphate, PTH, vitamin 25(0OH)D

Complications of chronic kidney disease (CKD) generally become prevalent when estimated
glomerular filtration rate falls below 60 mL/min/1.73 m® (stage G3 CKD or greater) and be-
come more common and severe as CKD progresses. Evaluation of elevated blood pressure
and volume overload should occur at every clinical contact possible; laboratory evaluations
are generally indicated every 6—12 months for stage G3 CKD, every 3-5 months for stage G4
CKD, and every 1-3 months for stage G5 CKD, or as indicated to evaluate symptoms or
changes in therapy. PTH, parathyroid hormone; 25(0H)D, 25-hydroxyvitamin D.

Chronic Kidney Disease and Risk management:
Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S219-230

American
Diabetes
. Association.

Connected for Lifes
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o

Kidney Disease and Related o Boen Jorthe DECT/EDIC Rescarch
Findings in the Diabetes Control

and Complications Trial/

Epidemiology of Diabetes

Interventions and Complications
Study

YVUTEPAONOTO
>t peaétn DCCT/EDIC, n eviatikomomuévn twvovAtvobepaneion 001 ynoe

0€ KAWVIKA OTUOVTIKEC KOl OI0PKEIS UELMDGEIS TOV KIVOVVOD UIKPO- KOl

uakpo-aifovurvoovpiog, usiwuévys GFR, kair AY.

Received 7 September 2013 and accepted 19
September 2013.



CHRONIC KIDNEY DISEASE AND RISK MANAGEMENT

LR @

Healthy diet Physical activity Smoking cessation Weight management

SGLTZi Metformin RAS inhibitor at maximum Moderate- or
First-line (Initiate if eGFR =20; (if eGFR =30) tolerated dose (if HTN¥) high-intensity statin

drug therapy continue until dialysis @ @_@
or transpla 6 @ % = %

Regular reassessment
of glycemia, albuminuria,
BP, CVD risk, and lipids

. GLP-1 RA if needed to Nonsteroidal MRAT if Dihydropyridine CCB Antiplatelet Ezetimibe, PCSK9i,
!?ddltlonal achieve individualized ACR =30 mg/g and and/or diuretic* if agent for or icosapent ethyl if
risk-based glycemic target normal potassium needed to achieve clinical ASCVD indicated based on

therapy % ﬁ @ % individualized ASCVD risk and lipids
@ BP target @ %

=m

Other glucose-lowering Steroidal MRA if
drugs if needed to needed for resistant
achieve individualized hypertension
glycemic target if eGFR =45 All patients

Chronic Kidney Disease and Risk management:
Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):5S219-230

T2D only

@'@ (T1D and T2D)

Figure 11.2—
Holistic
approach for
improving
outcomes in
people with
diabetes and
chronic kidney
disease (CKD).

American
A Diabetes
. Association.

Connected for Lifes
26



Diabetic Neuropathy

> 60-70% Twv diaPNTIKWV EXOUV KATOIOU

PpaBuol veuporadeia wou weplAappavel:
= TTepipepikn veupomdOeia akpwy
= [aoTpomapeon
= 2 Uvdpolo Kapmidiou cwAnva

= ApOpwon Charcot

> Avw Twv 60% Twv HNn TpaAupHATIKWY
akpwTNPIAoHWY KATw akpou otic HTTA

ouppaivouv ot diaPpnTikoUg



Ta€ivounon veuporadeiag

= 2 UHHETPIKA ToAuveuportaBcia
= Autovoun veupordaOeia

= roAupi{onaOcia

= LJovoVveUpITI®a



2 UHHETPIKN ToAuveuporaOeia

= H mio ouxvn popyn

= AnwAegia aioOnTikoTnTta TUTOU
“yavTiou/kaAtoac”

= YupnTwpaTta/onpeia:
" TOVOG
* TTapaioOnoia/duocaiodOnoia

= AtwAeia maAaioOnoiac



EninAokéc moAuveupordOeiac

= ATova £AKn

= ApOpwon Charcot

= TTapapopypwon-karaypara
= AKPWTNPIAOHOC AKPOU

AvTigeTwmion woAuveuporaBOeiac

= FAUKaIpgIkOC €AeyxocC

= avaAynoia
- TpikuKAIK@ avTikataOAinTika
= GABApentin

= TTepimoinon akpou



EnmitAokéC aioOnTIKOKIVNTIKAC veupordOeiac

e Atovo £AKM

e NevpomaOntikod otonua
* Charcot apBpordBeia

* KAAOL




AuTovopun veuporaBcia

1. Mepwepwn (Charcot, aAyog, kauvoaAyia, Kpapmec,
Enpodeppia, oidnpa, duoidpwoia, waBoloyika
KAaTayHard, avemwiyvwoTtn umoyAUKdaipia)

2. Oupoyevvntkn (veupoyevig KUOTN, OTNTIKA
duoAciToupyia, duorapelveid, maAivOpoHoC
EKOTTEPHATION)

3. lNaogtpeviepwn (yaoTpowapeon,avopelia, £ueTol,
evrepondOceia pe didppoia i duokolAioTnTa)

4. Kapduayyetakn (un avoxn otnv aocknon, opBootarikn
uroTaon, dappuOicc)



moAupionaBcia

> Oowulkn moAupWlomaBceia (daPpntkn puatpopia)

TTovog oTouc pnpoUc He artpowia HUWV Kal HUIKA aduvapia
> Ouwpakkn moAuplomdBca

‘Evrovo aAyoc otnv
>  Awpntkn veupomabntkn kaxe€ia

moAupi{omaBOcia+ mepIPeEPIKN veEUpordOeia

2 XETIKN He anwAeia Papouc-KaTtadbAiyn

Aidyvwaon:nAskpopuoypapnua
AVTIHETWTION: avaAynoia, HETAPOAIKOC EAEyXOC




MovoveupiTida

> Tlepipepikn Hovoveupipida
- BA4apn ot éva velpo AGyw oupmieonc n 1oxaigiac
- Zuxva otov Kapmo (oUvdpopo Kapwidiou owAnva), aykwva,
KATw akpo (eTepomeupn mTWON AKPOU wodOC)
- Eikéva: aipwdia, oidnpa, wovo
> MovoveupiTida Kpaviakwyv veUpwv
- Emnpealer 12 Tebyn veUpwyv, mou eAéyxouv Tnv o6pdon, Thv
opOaApoKIVNTIKOTNTA, akon, yeuon
- Eikova:eTepomAcupo aAyoc opOaApol, dimAwmia, oTpaPiopoc
> TloAAawAn povoveupiTida

AVTIUeETWmION: avaAynoia, HeETAPOAIKOC EAEYXOC, AvaoTOAEIC
pedouktaonc Tnc aAdolng, avaotoAcic ACE, aoknon, amwAcia
papouc.




HoVoVEUpITIOA

Kpaviakd vevpa (Kupimg
IV,VI,VII)

Nevponddeio kKoprov




Diabetic Amyotrophy




Sudomotor Dysautonomia




AiaPpnTikd w6d

" ATWAEId TEPIPEPIKWY
oL cwv

= anWwAela aloONTIKOTNTAC
akpou modo¢ Kai dakTUAwv

= veuporrtaOnTikn apOporaOcia







Screening for Neuropathy

« 128 Hz tuning fork for
testing of vibration
perception

« 10g Semmers
monofilament

The main reason Is to
Identify patients at risk
for development of
diabetic foot




Using of the Monofilament




RETINOPATHY, NEUROPATHY, AND FOOT CARE

Neuropathy—Screening

12.17  All people with diabetes should be assessed for diabetic peripheral
neuropathy starting at diagnosis of type 2 diabetes and 5 years after the
diagnosis of type 1 diabetes and at least annually thereafter. B

12.18  Assessment for distal symmetric polyneuropathy should include a careful
history and assessment of either temperature or pinprick sensation
(small-fiber function) and vibration sensation using a 128-Hz tuning fork
(for large-fiber function). All people with diabetes should have annual 10- ¢

monofilament testing to identify feet at risk for ulceration and amputation. B

American
A Diabetes
Association.

Connected for Lifes
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RETINOPATHY, NEUROPATHY, AND FOOT CARE

Neuropathy—Screening (continued)

12.19  Symptoms and signs of autonomic neuropathy should be assessed in
people with diabetes starting at diagnosis of type 2 diabetes and 5 years
after the diagnosis of type 1 diabetes, and at least annually thereatfter,
and with evidence of other microvascular complications, particularly
kidney disease and diabetic peripheral neuropathy. Screening can include

asking about orthostatic dizziness, syncope, or dry cracked skin in the extremities.

Signs of autonomic neuropathy include orthostatic hypotension, a resting

tachycardia, or evidence of peripheral dryness or cracking of skin. E

American
A Diabetes
Association.

Connected for Lifes
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RETINOPATHY, NEUROPATHY, AND FOOT CARE

The following clinical tests may be used to assess small- and large-fiber
function and protective sensation:

1.
2.

Small-fiber function: pinprick and temperature sensation.

Large-fiber function: lower-extremity reflexes, vibration perception, and 10-
g monofilament.

Protective sensation: 10-g monofilament.

American
A Diabetes.
Association.

Connected for Lifes
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RETINOPATHY, NEUROPATHY, AND FOOT CARE

Factors that are associated with the at-risk foot include the following:
« Poor glycemic management

« Peripheral neuropathy/LOPS

 PAD

* Foot deformities (bunions, hammertoes, Charcot joint, etc.)

* Preulcerative corns or calluses

* Prior ulceration

* Prior amputation

« Smoking

* Retinopathy

* Nephropathy (particularly individuals on dialysis or posttransplant)

American
A Diabetes
Association.

Connected for Lifes
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MakpoayyelakEC EmimTAOKEC

o Ioyouukn koportomdoeia
e AyyeloKn EYKEQUAIKN VOGOC
o Ileprpepucn) ayyelomdbeia

» Ot dowpnrtikoti Egovv 2-6 PopES LEYOADTEPO KIVOLVO A TO YEVIKO
mAnBooud

Area of brain deprived of blood

» H emPioon eivar katd 7-10 et
UIKPpOTEPN

Blood unable to pass clot



AIABHTHZ KAI KAPAIATTEIAKH NOzOz

* H kapdrayyelakn vococg eivat untevBuvn yia to 80% twv

Bavatwv Twv atopwyv pe ZA

— 75% €€ autwv odeiletal otnv ctedoaviaio vooco

*  Ouélapntikoi napovaotalouvv tov idLo kKivobuvo otedaviarog
VOOOU HE aUTOV TwV 1N dtafntikwv mou givat peyaAvtepot

kata 15 xpovia *

* 50% TwV VEOSLAYVWOUEVWV SLaBnTIKwV EXouv non

KapoLayyeLlakn voco

Diab.Care 2011:Supll.1

* Lancet 2006; 368: 29 Z. Bloomgarden Diabetes Care 2005


http://images.google.com/imgres?imgurl=http://www.spa-resorts.cz/temp/article_zoom_1199_1.jpg&imgrefurl=http://www.spa-resorts.cz/eng/kaleidoskop/angina-pectoris-treatment-1199.html&usg=__KBptCN5jr7-2hNaYm74GJLc7tPc=&h=341&w=419&sz=39&hl=el&start=89&sig2=cduoDJOYscv-YlkKEWHIzA&um=1&itbs=1&tbnid=gQwYryCLGdKh-M:&tbnh=102&tbnw=125&prev=/images%3Fq%3Ddanger%2Band%2Bheart%26start%3D80%26um%3D1%26hl%3Del%26sa%3DN%26ndsp%3D20%26tbs%3Disch:1&ei=cI29S8aGMIamOMiryKQH

AIABHTIKH KAPAIA

ElMl OZEQN I2XAIMIKON 2YNAPOMON

EKTETAQMEVN OTEQOAVIAIA
aOnpwHATWON

» AiaBnrtikn puokapdiomrabsia

AlaTapax£G AIMOTTETAAIWY KAl TTNKTIOOAOYIKOU
MNXOVIOUOU

Autdovopun veupotradeia — ZIwTrnAn 1IoXaIdia
AugnuEVN KaTavaAworn eAsUBepwyV AITTapwyv
oSEwvV (augnuéveg atraiTnoelg o€ O,)
Averapkng BepaTtreia



KataoTdoeig TTou ouvodeuouVv TNV AvTioTOoon
oTtnVv IvoouAivn:

AucAiITmidaipia MikpoAguKwpaTIvoupia

YTreprtaon \ / PCOS

\ ANTIZETAZH /

}(sVTler’] Mayuoapkio=—" 2THN INZOYAINH™, ApTnplookArpuvon

/ \

Meiwpévn IvwdoAuon YTTEPIVGOUAIVAIUIQ

AlaB"r']Tng
TUTTOU 2

Adapted from DeFronzo. Diabetes Care 1991; 14(3): 173-94.



MHXANIZMOI TTAOOINENEIAZ KAT EZEAI=H THZ AOGHPOQMATOQ>HZ

AvoAeiToupyia
evdoOnAiou

/ T ; by
,"/ - Adherence and Adharance
Smooth-muscle  Foam-cell T-call aggregation of and entry
migration formation activation platelats of leukocytes

Endn‘i:helial I_,aub-mu:y'[g

‘ migration adhesion adhesion

Macrophage accumulation Formation of Fibrous-cap formation Flagque rupture Thinning of fibrous cap Hemarrhage from plague
necrotic core microvessals

Ross P, N Engl J Med 340: 115-126, 2003




2 UXVOTNTX OLXOTOALKNC

OLOAELTOLPYLAC

e 20XVOTNTX 2AT2: 60% (poirier et al. Diabetes Care, 2001)
— 32% pELWOT TOU XPOVOU XOAKONC &p. KOLALXC
— 28% «PevdoLOLOAOYLKN» DLOAELTOLPYLX

e JUXVOTNTX O€ EVNALKEC ME 2AT1:

M LK p fJT(—: p r] (Schannwell et al, Cardiology, 2002)

e JUXVOTNTX OE€ NXLOLX peE ZATL: -

e KoL 0TOUC 2 TUNOULC OLXPNTN: KXULK OXEON
HE TNV NALKLX, TO (PUAO, TN OLXPKELX KL
TNV ONXPEN YULKPOXYYELONXKONTLKWV
EMNLMTAOKWV




Mnxaviopol npokAnong AM

e METXPBOALKEC DLATXPXEC
e lvwaon
e MLKpOOYYELONKOELX

e Nevpon&BeLx TOL XLTOVOUOU
VEUPLKOU CLUOTHNUXTOC

e AVTLOTXOT OTNV LVOOULALVN



Avohmidaipia oto ZA

* TTio cuyvé ¥ HDL xar T tprylvkepidia
Mektn ovcAmooo




TTa@oywuoioAoyia AY

Type 1 DM

Agvtepomadnc ce
veppomabela

Evepyomoinon
RAAS

Type 2 DM

VTTEPIVCOVALVOULLLOL

Agvtepomadng oe
IVGOVAIVOOVTIOTOO

Evepyomoinon tov
GLUTOONTIKOD VELPLKOV
GULGTHULOTOG



HbA, . Predicts CHD in Type 2 Diabetes

Finnish Study

CHD Mortality All CHD Events
Incidence (%) in 3.5 years Incidence (%) in 3.5 years
25 25 T
20 20
(%) 15 * (%) 15
10
5
0]
Low Middle High Low Middle High
<6% 6-7.9% >7.9% <6% 6-7.9% >7.9%
HbA,. Tertile HbA,. Tertile

* p<0.01 vs. lowest tertile
T p<0.05 vs. lowest tertile

Kuusisto J, et al. Diabetes 1994:;43:960-967.



CARDIOVASCULAR DISEASE AND RISK MANAGEMENT

//A\\.

// <

REDUCTION IN DIABETES COMPLICATIONS

\@ \))/ % 6—@/ ( )
1] m\Tmﬂm{lm m{l f

Glycemic Blood Pressure Lipid Agents With

Management Management Management Cardiovascular
and Kidney

Benefit*

JUUT[ JOUU[ JUUU] JUUU[

]

[ i [ L 1
QFFH LIFESTYLE MODIFICATION AND DIABETES EDUCATIONLLHQ

American
Diabetes.
. Association.

Cardiovascular Disease and Risk Management: Connected for Life.
Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S179-S218 56




EwitAokéC amd To dépHa

* PpakTnpiakég Aoipwéeig, puknriaoeig (staph. Candida)

* peAavifouoa akavOwaon (Acanthosis Nigricans)

Mroeidikn vekpopiwon (Necrobiosis Lipoidica Diabeticorum)

puoaAhidwdne deppatondOceia (Bullosis Diabeticorum)

EavOwpara, avOeAaopara

okAnpodakTuAia (Digital Sclerosis)

diapnTikn depparonadeia
* di1axuto dakTuAloc1déc Kokkiwpa (Disseminated Granuloma
Annulare)

* d1AXUTOC KVNOHOC



Necrobiosis Lipoidica
Diabeticorum

Acanthosis Nigricans




Bullosis Diabeticorum
Dermopathy Diabeticorum
Erruptive xanthomatosis




KaTadAiyn

* H eninTwon tn¢c Amiac katabAiync oToug
diapnTikouc ayyilel To 40%. H wAsioynyia
UTt001ayIYVWOKETAI.

* akopa Aiyotepol Oepamevovrai



FACILITATING POSITIVE HEALTH BEHAVIORS AND WELL-BEING TO IMPROVE HEALTH
OUTCOMES

Referral to a Behavioral Health Professional

Table 5.2—Situations that warrant referral of a person with diabetes to a qualified behavioral health professional for
evaluation and treatment

e A positive screen on a validated screening tool for depressive symptoms, diabetes distress, anxiety, fear of hypoglycemia, suicidality, or
cognitive impairment

e The presence of symptoms or suspicions of disordered eating behavior, an eating disorder, or disrupted patterns of eating
e Intentional omission of insulin or oral medication to cause weight loss is identified
* A serious mental illness is suspected

e |n youth and families with behavioral self-care difficulties, repeated hospitalizations for diabetic ketoacidosis, failure to achieve expected
developmental milestones, or significant distress

e Low engagement in diabetes self-management behaviors, including declining or impaired ability to perform diabetes self-management behaviors

« Before undergoing bariatric or metabolic surgery and after surgery, if assessment reveals an ongoing need for adjustment support

Facilitating Positive Health Behaviors and Well-being to Improve Health Outcomes:
Standards of Care in Diabetes - 2024. Diabetes Care 2024;47(Suppl. 1):S77-S110

American
Diabetes
. Association.

Connected for Lifes
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Aopwéeic oTo diaPpnTn

[Ivevpovia kotvotntog
Boktnplokn Kvotitioa
TVEAOVEPPITION

Epupuovupatikn
TVEAOVEPPITION

Ieprweppiko amocTnUO
MuKNTI0G1KT] KUGTITIC

NekpoTikn
TEPLTOVUTION
Kaxonone eCmtepikn
OTITION
PiwvoeykepaAikn)
LOVKOPUDKMOGCT
Eupuovupatikn
YOALOKVGTITION



GLYCEMIC GoALS AND HYPOGLYCEMIA

Table 6.4—Classification of hypoglycemia

Glycemic criteria/description

Level 1 Glucose <70 mg/dL (<3.9 mmol/L) and =54 mg/dL (=3.0 mmol/L)
Level 2 Glucose <54 mg/dL (<3.0 mmol/L)
Level 3 A severe event characterized by altered mental and/or physical status requiring

assistance for treatment of hypoglycemia, irrespective of glucose level

Reprinted from Agiostratidou et al. (70).

o
Glycemic Goals and Hypoglycemia: A E?;te;gt?a{
Standards of Care in Diabetes - 2024. Diabetes Care 2024;45(Suppl. 1):S111-S125 ~ae00el

Connected for Lifes
63



Opiopoc-Taivounon

1. Zopapn
ETTe100010 KATA TO 0Troio 0 doOevAC xpeldleTal ponOeia amo
£Tepo dtopo via Ahpn CHO, yAukayovng kAt. MTmopei va pnv
UTTAPX €I EPYAOTNPIAKA TEKUNPiwoNn apeod, aAAd n
veupoAoyikn avdkapyn pe Tnv emtavodo TnE YAUKOZNnC oTo
pUOIoAOYIKO BewpeiTal ETAPKAG ATTOOEICN.

2. ZUPTITWWHATIKA - TEKUNPWLEVN
Emei06810 pe KAAOOIKA oupTtTwHATa Kail HETpnon YAUKOINnG
mAdopatog <70 mg/dL (<3.9 mmol/L).

3. AouumtwyatikA

Eme100810 XWpiC Ta TUTTIKA CUUTTTWHATA dAAd HE HETPNON
yAukoZng mAdoparog <70 mg/dL (<3.9 mmol/L).

Diabetes Care. April 15. 2013.



Opiopoc-Ta&ivounon (ouvéxeia)

4. Oav ouumtwpatiky umroyAukawiia
Eme100010 e TUTTIKA CUUTTTWHATA TTOU OHWC dev ouvodeUovTal
améd uétpnon yAukoZng mAdoparog <70 mg/dL (<3.9 mmol/L).
5. Yevdo-umoyAukauyiia

Eme100010 kKaTd 1o oTroio To dTopo He diaPnTn avagépel Kdmoid
dTd TA CUUTTITWHATA ThC UTToYAUKAI[iag aAAd n HeTpnuévn
yAukoZn mAdoparog eival 70 mg/dL (>3.9 mmol/L) pe
Ka©odIkN OpwWC Tdon

Diabetes Care. April 15, 2013.




Ailayvwon
Tp1ada Tou Whipple:
1. ZupnTwpata-onpeia unoyAukaidiac
2. Tekunpiwon unoyAukaipiac
3. Ynoxwpnon CUPNTOPATWV PE Tn xopnynon YAukolng

e [penel va okePTONAOTE TN SIAYVWON O€ KABE NEPINTWON
LETABOAWV TNC ouveidnong

e ApECn METPNON NApPa TNV KAivn € OAOUG TOUC aOBEVEIC Nou
eugavilovral e €ikova AEE, onacpouc, vapkoAnwia, YuXwaolko

€neI00010.



Hypoglycemia

+ Epinephrine

Lipolysis A Protein
+ free fatty breakdown




KAINIKEZ EKAHAQZEIZ YIMOITAYKAIMIAZ

AdpevepyikéS 30-50 mg/dl  NeupoyAukormrevikéc< 30 mg/dl
e Taxukapdia

' Zuyxuon
e NeupikoTNTA
e AiaT. cuunepIPopPac
e [apaiodnoiec
e AiaT. 6paonc
e EmBeTikOTNTA
e YnoOepuia

e AdUvVaPia CUYKEVTPWONC

e TpOMOG, HUOKAOVIEG, ONACHOI
* AnBapyog,

e KWMa




AITIA YTIOTAYKAIMIAZ

YTIOTAYKAIMIA
NHZTEIAZ 1

{® |

BPAAYNO YTINOZ

METATEYMATIKH YTTOITAYKAIMIA

3 ) APMAKA  AZKHIH



YNOIrAYKAIMIA NH2TEIAZz (1)

AY=HMENH "APAZH IN2ZOYAINHZ"

e IvoouAivwua, vnoidioBAaoTwon

e Eveoelc IvoouAivne (Xwpic va xpeialovTai)

e Anwn gouApovuroupiwv (Xwpic va xpeialovTai)

e AUTO-QVTIOWUATA IVGOUAIVIKOU UNodoxea

e 'Exkpion IGFs (kakonBeic Oykol, KUPIWC PETEYXULATIKOI)
e Aoknon (evTovn — NApaTeTapevn)

eEUUEVOUCA UNEPIVOOUAIVAIUIKN unoyAukaiuia Bpepwv
erapevTePIKN dlaTpoPpn + IvoouAivoBepaneia

* UNEPIVOOUAIVAINIa O€ veoyva diaBnTIKWV INTEPWV



YMNOIrAYKAIMIA NHZTEIAZ (2)

AYZAEITOYPI'IA HIMATOZ

e Jup@opnTIKN kapdiakn avenapkeia/o. KuavwTikn kapdionabeia
e 2nNNTIKO shock

e AvENApKela EVOOKPIVWV adEVWV

e NOAAANAEC NNATIKEC METAOTACEIC, @ NAOEC NNATWUHA
NMEPIOPIZMOZ TAYKONEOIENEZHZ

e Ne@pikr] avenapkela

e VEOYVA NOAU MHIKPOU Bapoug

NMAPATETAMENH ZTEPHZH TPO®HZ (Anorexia Nervosa)
F’ENIKEYMENH KAPKINOMATQZzH



YNOIrAYKAIMIA NHZTEIAZ (3)

2MANIOTEPA AITIA

» 0.Reye

» 0.Beckwith-Wiedmann

« euBpuikn epubpoPAaocTwon

* VOOT)HaTa anodnkeuonc YAUKoyovou

 kKAnpovouikn duoavegia oTn ppoukToln

« KANPOVOUIKEC dlaTapaxec oTo JETABOAIOHO AINWV/apIvoEEwY
* AVENAPKEIA KAPVITIVNG

« kAnpovopikn diatapaxn GLUT1 unodoyxea oTov eykePao



AITIA YINOIrAYKAIMIAZ

NMepioosia ivaouAivng N avTidiaBnTik®v SiIoKiwvV
napaisipn yeupaToc

£VTOVN aoKNon XwpIic avaAloyo yeupua

KAQKOC GUYXPOVIOHOC IVOOUAIVNC & YEUUATWV
OUVUNAPXOUCEC NABNOEIC

KAKn anoppo@nan IVGOUAIVNC

Kataxpnon aAkooA

IvoouAivouara

AvTIOpaOoTIKI UNOYAUKQAIMIA HETA YEUHA
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METATEYMATIKH YINOIAYKAIMIA

AY=HMENH APAZH IN2OYAINH2

e AlTAPAxn KEVWONC GTOUAXoU (XEIPOUPYIKEC ENEPPATEIC)

e AvTIOPACTIKN UNOYAUKAIUIA



OAPMAKA MNMOY NPOKAAOYN YINOIrAYKAIMIA

®APMAKO

e ZAAIKUAIKG

e ANONEPIOOAN

e [Mpono&upaivn

e AIBavoAn

e B-AvacoToAsic
yAukoyovoAuang

e IvaouAivn

e MuokTOVQ

e AIpvidia diakonn)
YAUKOKOPTIKOEIOWV

MHXANIZMOz
AyvwoToC
AyvwoToC
AyvwaoToC
AvaoToArn YAUKOVEOYEVEDNC
AvaoToAn

Au&non katavahwaong yAukolng
>>

Avenapkela enveppidiwv



ATATNQZH THZ YTIOTAYKAIMIAZ

o B

FAPMAKA-TO=INEZ YTIOTA. NHZTEIAZ METAFEYMATIKH YTIOTA.

IvoouAivn Aomuama vhoTeiag (AnokAeiopég umoyA. vnoTeiag)
Z oUAPOVUAOUPIEC (48-72 wpeg) 1
2 aMikUAIKa 6<40mg/d| ' '
AAKOOA Aokipacia piktoU
Xagic IvoouAivn/C-nenTidio yelparog + OGTT

AmokAelopo¢ e§wyevoulc

IvoouAivng/ZouAgpovuloupiwv / \
Xeip. Ox
‘Au&nuéva\ | Meiwpéva | enégPaon  enéppaon

I I |

Aokipaocia

IVGOUA'V‘,""'G Oykor, H““,T'K" KIVATIKOTNTAC

(evromiopoc - duoAciToupyia,

ayyeloypagia, Neyp. Averdpkela,

XEIpOUpYEio) EvdokpivoraOciec, Mikpda-ouxva yebpara pe

AuTtodvoon oUpTAOKOUC UdATAvOpPaKeC



[TaB0PLGI0AOYIKES EMTTMOGELS TNG VITOYAVKUIUING GTO
KOPOLOYYELLKO GUGTN L

YPlatelet g
Activation
e : SEactor Vi

= © ’:\“ ENDOTH\ELI;\AL’
& oY

DYSFUNCTION

A G
BLOOD COAGULATION + Vasodilation

ABNORMALITIES SYMPATHOADRENAL T
RESPONSE :

Rhythm Abnormalities Hemodynamlc Chajges
Y ' + Adrenaline

' ?I'. | . 4 Contractility

Heart Rate Wriability 9 LI

o || ' * Heart Workload

t Oxygen Consumption

CRP, C-reactive protein; IL-6, interleukin 6; VEGF, vascular endothelial growth factor
Desouza et al. Diabetes Care 2010;33:1389-94



Proposed mechanisms for spontaneous hypoglycaemia-
Induced arrhythmias

Day
oglycaemia H

Night
oglycaemia

H

Blunted
Sympathoadrenal Parasympathetlc sympathoadrenal Parasympathetic
response counteraction response counteraction

Lyl Ly

e Ventricular premature beats ® Ventricular premature beats
entricuiar pr . ® Phasic changes in HR variability
®* QT prolongation

. :
® Cardioaccelerations o i?ig?lceacigsy




ANTIMETQMIZH YNMOIAYKAIMIAZ

2& AoOgvn TTOU ETTIKOIVWVEI
Anwn yAukolnc and 1o otopa (xupog, diokia) 15-20 g aueoa kai o€ 15-20
min

AnWn kavovikou yeupaToc eneidn n YAukoln diapkei nepinou 2 h

2& aoBevn mou &V EMIKOIVWVEI

Xopnynon 50 cc yAukolng 35% iv

Aukayovn 1 mg im og A Tunou I (dev anodider o aAkooAikouc,
NAIKIQUEVOUC Kal AAAOUC LIE KEVEC aroBnKes yAukoyovou/apyei nEpIocooTELO
aro iv yAukoln)

Oeiapivn 100 mg iv og aAkooAikouc (anoguyn Wernicke eykepalonabeiac)
79



AwaBntikn kKeto¢Ewon (AK)

v H dtaBntikn KeEToEwon ftav urtevBuvn yia to 70%
TWV Bavatwyv Twv dLafnNTKwV ItpLv Ao tnv

Bepaneutikn Xprnon tTn¢ WWoOoUALVNG

v’ Elval Kuplw¢ pia avayvwpLlopévn MUTAOKN Tou
Srafntn tumovu 1, aAAd UmopEt eniong va

endaviotel kat o€ dtafntn tunov 2



AIABHTIKH KETO=EQ2H

> M§T§boA1Kﬁ oféwon AOyw avemdpkoUC €KKpIONG IVOouAivng
emi Z.A.

v YrepyAukaigia (YAukoln aipatog >300mg/dl): n yAukoln
dc pmopei va €10€AOel oTa KUTTAPA

v AUENon KETOVIKWV oWHATWV Kal eAeUOepwv Aitapwy ofEwv
oTNV KUKAowopia

v QQopwTIKA dioUpnon: Adyw uynAng yAukolnc - amwAeia
vypwv, K

v’ 2ZuvRBw¢ umroTporéC o€ aoOeveic pe iIvoouAivoe€ apTwpevo
diapnTn: Aoipwén, peTtaPoAéc ovo diaiToAdylo N oTda
@appaka, akaraAAnAn doon ivoouAivng

> Alagpopiki didyvwon:

v" aAKooAIKR KeTofEwon: Xpovia Kakn diatpoyn, urepPoAikn
Awn aAkooA, xapunAn yAukoln,

v yaAakTikn oféwon (umofia), AQYn oaAIKUAIKWY




ArafIntikn ketoEEmon

© 2ZXETIKA A amoAuTn EAAEIYN IVOOUAIVNG.

© AUENUEVEC OUYKEVTPWOEIC YAUKAYOVNC




[TaBopuoloAoyikol unyovicpot

H AKO o@eiAeTal oTnVv EAAEIPN IVOOUAIVNG (OXETIKA A aTTOAUTN)
o€ oOUVOUQO MO WE TNV augnon (OXETIKA A ATTOAUTN) TWV
QVTIOTABUIOTIKWGS OPpWO WV OPUOVWY (KATEXOAAUIVEG,
YAUKayovn, aug¢nTikr) opuovn, KopTi{OAN) TTOU TTPOKAAOUV :
“ YmepyAukaigia Adyw
Augnuévng VEOYAUKOYEVEONG OTO ATTAP.
Melwpévng KatavaAwong YAUKOZNG atrd TOUG TTEPIPEPIKOUC
I0TOUG.
Augnuévng yAukoyovoAuong
“ Ketovaiyia Aoyw
AugZnong ¢ AimmréAuon¢ TTou TrpokaAei augnon Twv EAO kai
METATPOTTA TOUG O& KETOVIKA OWHATA OTO ATTAP
(KETO=ZEQZH)




Pathogenesis of DKA and HHS

Stress, Infection and/or Insufficient Insulin

Absolute Insulin T Counterregulatory
Deficiency Hormones Deficiency
A
v v
4+ Lipolysis ; : .
B Proteu: synthesis 4 Prote:)lysm T —
s : Ketogenesis
t FFAIO Hver 4 Gluconeogenic substrates
Y, ————r \j
? Ketogenesis G : ¥ : ) )
i v Glucose utilization | |4 Gluconeogenesis 4 Glycogenolysis
v Alkalireserve
‘.—

!W 'ag'do,“»ﬁ'" - Glycos+uria (osmotic diuresis)

Triacylglycerol Loss of water and electrolytes

' 4 .
l Dehy diation Decreased fluid mtake> B
Hyperlipidemia Impaired renal function
L HHS |

Kitabchi et al. Diabetes Care, 2001



Box 1. Common Precipitants of Diabetic
Ketoacidosis”

Common Precipitants of Diabetic Ketoacidosis”
The Five “I's”

¢ Infection

¢ Infarction (myocardial, heart attack)

e Infant (pregnancy)

¢ Indiscretion (such as street drugs)

¢ Insulin lack (noncompliance, dose reduction,

inability to afford, pump malfunction)

Other:
¢ Medications (corticosteroids, sympathomi-
metics, atypical antipsychotics)
« New diagnosis of diabetes
¢ SGLT-2 inhibitor class of diabetes medications
e Unknown

oL T-2 = sodium glucose cotransporter 2.




AIAITNQ2H AIABHTIKHZ KETO=EQ2H2

> KAivikn gikova:

v Bvdei€eic anwAegiagc vypwyv: Taxukapdia, umotaon

v" Avanvon Kussmaul (PaBiéc, ouvexeic avanvoég Xwpic
mtalAa), aromvold KETOVNG

v MeTaPoAéc emimédou ouveidnong, amo ouyxuon we Kwia

v" TToAvoupia, moAudipia, {aAn, avope€ia, vauria, £HeTOC,
KolAlakO aAyocg

v ZUPRTWHATA-ONHEId UTTOKEINEVNG VOOOU Tr.X. Aoipwén
AVATVEUOTIKOU: TUPETOC, Kakouxia KA.

> EpyaoTnplaka:

v unepyAukaipia, oféwon (pH<7,25, HCO5<15), ketovaipia

v gvdceifeic peiwong oykou mAAopAToC: umepvaTpldifgid, UYnAn
WOHWTIKOTNTA, auénon aipartokpitn

v €éMeipgpa oto ouvoAiko K Tou opyaviopoU (pn avriAnmTo
AOyw oupmUkvwong), wiOavi AsUKOKUTTApwon




Epyactnploxkd evprjuoato

AugnuEvo 0AKXAPO AiPATOG.
QopwTikoétnTa : 300-320 mOsm/ml

" (2x[Na+ K] (mEg]l) + Glu (mg/dl)/18 + Urea (mg/dl)/6 )
XaunAod Na (augnon cakydapou kara 100 mg/dl mpokaAei rrwon Na
kata 1.6-1.8 mEg/dl).
2 ¢ Bapeid AKO pe peydAn avgnon TNG WOHWTIKOTNTAS KAl JEYAAN
a@udATwaon pTTopei va uttTapxel augnon Na Aoyw augnuEvng VEQPIKNG
ammwAegIag UdaTog.
K @uaioAoyiko | augnuévo Adyw £EWKUTTAPIAG METAKIVONG TOU AGYyWw
IVOOUAIVOTTEVIAG, UTTEPWO HWTIKOTNTAGS KAl 0EEWONG.
To ouvoAiké K Tou opyaviopoU gival OPWS HEIWHUEVO AOYW QUENHEVWY
ATTWALIWY AaTTO TA VEQPA.

AuUgnon Tou P AGyw eEWKUTTAPIOG METAKIVNONG TTOU TTPOKAAEITAI ATTO
TNV 0gEwan. Me v évapén Tng Beparreiag Ta TTITTED A TTEQTOUV.




Table. Diagnosis of Diabetic Ketoacidosis’

Diabetic Ketoacidosis

Variable Mild Moderate Severg
Arterial pH 7.257.3 7- < 7.24 < 7.00
Serum bicarbonate, mEg/L 15-18 10- <15 <10

Urine ketones Positive (trace or higher) Positive Positive
Serum ketones Positive Positive Positive
Anion gap, mEg/L =10 =12 =12

Mental status Alert Alert/drowsy Stupor/coma

« JNP, 2018




AwanTikn KeTo€Ewon

ZTNV KETOEEWON ONUOVTLIKEC TIOCOTNTEC AKETOELKOU Kal B-udpofuBouTtupLkou
XGLVOVTOL OTOL OUpa TIPLV AKOUN 0 aoBevnc PTaosl oTto voookopeio. Etol Sgv
UTTAPXEL LOVO TIPOYHOTIKO EAAELPUO BACEWE, AAAQ XAvVoVTOaL Kot SUVNTLKA

SLITTavBpaKLKA

H anwAsta duvntikne Baoswce emiteivetal otav o aoBevnc sloaxBsl oto
VOOOKOUELD Kat auénBel n mapaywyn ovpwv UE TV evudatwon

M’ auto cuyva StarmioTtwyetal AAAOTE AAAOC BABUOC UTIEPXAWPOLULKAG

0£EWONC Kol To XA TIOLKIAAEL Ao oAU aUENUEVO £WC HUCLOAOYLKO.

Mopd To yeyovoc auTo Sev xpeLaletal oxedov mMoTE va avanmAnpwbouyv ta

SitTavBpakika otn coBapn KeTofewon



APtk keroéeémon

Stress umespyAukaiyia

OzZENQZH KETQZIH
Neppixn MTei ;
FaAaxrikn S e

AAkooAikn KETwaon
PapuaxkeuTikn, uepxAwpaiiki



Baoikeg apyeg Oepatreiag DKA

YTITOKATAOTAOT IVOOUAIVNG

AvatTAnpwon uypwyv
A16pOwon NAeKTPOAUTWYV

OepATTEIA UTTOKEIMEVNG
AITIOG

YTToOoTNPIKTIKAR aywyn
MPOoAnYnN eTmITTAOKWYV




Xopnyouue IV regular insulin

« YynAéc dooceic apxika xpelialovTal yid va avtikpoUoouv
TIC KATAPOAIKEC OPHOVEC/KUTTOKIVEC O KATAOTAON
Aoipwénc /oTpec

H ivoouAivn xpeidleTai via va :
- AvaoTteilel Tn AitoAuon Kai Thv KEToyEveaon
- Na avaoTeiAel Tnv nTTaTikh YAUKoveoyéveon

- Na gvodwael Th xpnoigomoinon ThG YAUKOING Kai Twy
KETOOWUATWY ATTO TOUC TTEPIPEPIKOUC 10TOUC




TTpoooxn oto K+ - Méoeg avdykeg eq = 20
To ouvoAikd KdAlo OoTo mmol of K yia 1000 ml
owpa ivar XaunAd akéun NS

KI av ol TIHEC oTo TTAdopda - Ae divoupe K Tnv Tpwtn
gival ynAéc wpa ekTo¢ av K< 3.5

H 1vaouAivn kai n dvodocg - Meiwvoupe Th Xophynon
Tou pH Kai Ta dvo oc avoupia/ veppikn
dleyeipouv TNV €icodo Twv BAAPn

£CWKUTTAPIOU KaAiou aTo . HKT monitor ponBde!
KUTTApPO

210Xx0¢ K> 3.5 mEq/I




1000 ml/hour x T1€c TTPWTEC
2-3 hrs, kai HeTd avaAoywcg
TNG evuddTwong

NS, N/2 saline, 5D

Aivoupe NaHCOs3 av
pH< 7.0

ATTOPEUYOUNE Ta UTTOTOVA
d/1a N/2S viati mpodyouv
Th YpAyopn HETAKiIvVhon Tou
vepoU Héoa oTd KUTTApA KAl
va oOnynoel oe eyke@aAiko
oidnua

o o
/ “

| )
N
Iy ¥

‘ |

v

[1pETtTel va
TTPOCAPNOLOUNE
o€ TTOAUOUpIa



QoeéAipga pévo oTouC AppWoTOUC
pe gopapn oféwaon n KovTd oe
Kapd10avaTVEUOTIKA KaTdpeuon
HCO3 + H = carbonic acid =
H20 + CO2 ao1o evdokuTTAPIO
uypo

COZ2 eUKoAa pmaivel oTa
KUTTApd, O0TTOU Hid avadoTpogn
avTidpaon cuppaiver, tx H
TTapdyetdl evOOKUTTAPIA
odNywvTag og mitaon TNG
evOOKUTTApIaC oféwanc.

APEVEPYELES

YmokaAiaipia

TTapddoln evéokuTTdpia

o éwan

ApVNTIKA emtidpacn oTnv
KauTUAn atroouleuéng TG
oxyHb : 1oTikA uttogia

AAkdAwaon

Emitaxuvon Tng KeToyéveong
amé amoétopun avgnon Tou pH

EvkepaAiké oidnua
ToTmkA VéEkpwaon




Don’t confuse Diabetic Ketoacidosis with Nutritional Ketosis!

|
B-OHB: 15-25 mM B-OHB: 0.5-3.0 mM

T WIRoWE ineuin fram the peancress.
@lucose from {ood s unabie to be
Proce ssed by the body

Dude.... Ketosis breath.



YIIEPQEMQTIKO MH

KETQZIKO 2YNAPOMO
S

e [Avkoln mAdcuatog > 400 mg%
e Ocumtikdtnta opov > 320 mOsm/kg

® AlatapayES GLVEIONGNG



Mn KETWOIKO UNEPYAUKAIMIKO,
UNEPWOHWTIKO CUVOPOHO (NKHHC)
AlayvwoTika kpiTnpia eppavion NKHHC

ApudaTtwon
NeupoAoyikn cupnTwHaToAoyia

FAukoln > 600 mg/dL

Posm >310 mOsm/kg

pH > 7.3
Enineda dittavlpakikwv > 15 mmol/L

duoioAoyiko Xaoua avioviov < 14 mEq/L

Anoucia KETWoNG



Absolute insulin deficiency
————————————————— DIABETIC KETOACIDOSIS
Counterregulatory hormones t

° Gluconeogenic Gluconeogenesis 1
enzymes 1 _o Glycogenolysis 1 ‘o ( Hyperglycemia )__o ( OsmOtICIdlureSlS ]

Glucose utilization |,

H FFA to liver | ElECuohts
L _o ormone t _° ; . _o ( ACIDOSIS ) abnormalities
sensitive lipase Ketogenesis 1 Dehydration

Relative insulin deficiency
————————————————— HYPEROSMOLAR HYPERGLYCEMIA SYNDROME
Counterregulatory hormones t

Gluconeogenic Gluconeogenesis 1
_o [ snaymesd }—0 Glycogenolysis T - _o (Hyperglycemla} -° ( Osmot|cld|ure515 ]

Glucose utilization |,

T
|
I
I
|
=
I
|
|
|
|
|
|
|
|

Electrolyte

Hormone sensitive { Absent or minimal [ . ) -
s [ N } —° [ ketogenesis Hyperosmolarity o- - abnormalities

Dehydration




NeupoAoyiki gIKOvVa

AnBapvyo¢, aAn

Delirium

Kwpa

EoTiakoi R yeVIKEUPEVOI OTTAOOI
OnTIKEC OlaTapaxéc

Huimdpeon

A10ONTIKEC diaTapax G

ZWTIKA onueia

Taxukapdia
OpBooTaTikh UuTtdTACN
Ymoykaipia

Taxumvola

YmepOeppia o Aoipwn



Ala@opikn diayvwon

Noipwén KNZ
YmoyAukaipia
Ymovarpiaipia

2. opapn apuddTwon
Qupaipia
Ymepappwviaigia
AnAntnpiaon (eg, ai®avoAn, vapkwTikd, dAAa pdpuaka)
2.AYn

Opyaviko YyuxoouvOpouo
AppuBupia

YTmoTaon

OAMyaipiko shock
TToAuoupia

Katdxpnon dioupnTikwy



Oeparreia EvAAika aoBevoig pe YITepwopwTtiko YrepyAuKaipiko pn Ketwriko kwpa (HHS)

OAokAnpwoTeE apyikn eKTipnon kar apyiote IV uypa: 1.0 L 0.9% ava wpa apyika

v
KaBopiare myv xaraoraon evudanwang Regular, 0.15 units/kg as |V bolus f opol K+is <3.3
mEg/L hok
- v v o ouAivn and
xopnysore40 mEq
ummoykaiuxd Hma Kapdwoyevig K+ {23 KCL and 1/3
shock umdTaon shock 0.1 units - kg’ * h* IV Ivoouhivn KPQ,) until K>=3.3
mEg/L
v v infusion
APy R Aoduvapxn If opo K+ >=5.0
0.9% NaCl ;
1.0Lh) ¢ mapaxoAo08non mEql, do not
(1. A”’ e xopnysoreK+ but
umokaraorara L4 check potassium
nmAdaparog Chack opou yAuxadnhourly. f opou every 2 h

yAukadndoes not fall by atleast 50 mg/dlin

R o v e first hour, then double IvoouAivn dose

v v v hourly until yAuxoZnfalls at a steady hourly 3
Naopol Naopol Na opod rate of 50-70 mg/dl. if opot K+>=3.3 but <
Uy nAo PuUOAOYIKO  yaunhod 5.0 mEqg/L,
xopnysiore20-30 mEq
K+ in each liter of IV
|_‘_, fluid (2/3 as KCL and
. 1/3 as KPO4) to keep
0.45% NaCL (4-14 O-9% NaCL (- opol K+ at4-5 mEqgL
mil kg’ h'avaloya 14,"1 kg~ h
uE svubémwon avaloya pe
evudarwan
v v
Orav yAuxoln opol grace 300 mid "EAgyx0¢ 0Upiag, 0axyXapou, XKPEaTVIVIG a1 MAEXTpoAUTWVY KGBE 24 wpec. MeTa v
+ &opBwon Mg HHS do0 dev amileral 0 aoBeviig ouveyiore IV lvooulivn xan
aAlagre o 5% dextrose pe 0.45% NaCl xa pewvore emmAgov SC regular lvooulivi) avaroyws avayxwy. Orav apxioer n aman apyiote
ivaouAivn o€ 0.05-0.1 units - kg™-h"" ysa Sampnon yAukoing axnua ouvamuankig voouAvoBepareiag 1] 10 axfpa mponyoluevng Beprasiag.
opol 250-300 mg/di péxpi n wWopwIkoTTa Tou TAGONaTog Zuvegiore IV hooukivn yia 1-2 h pera my SC Ivooukivn
< 315 mOsm/kg xa1 0 aoBevig £xa dualyen.
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