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EkAutikol mapayovtec AtaBntiknc Ketoéewonc

AvemapKg Oepameio pe tvGOvALYY
OC&cla vococ/coPapo stress
Aowmnéerc (30-40%)
AYyel0KO EYKEPAMKO ETELGOO10
O&V Euppayuo LLOKAPOTOV
Ocela maykpeatition
IHpotogpeavitopevog XA (15-20%)
Dappoka
KAoCamivn-oAaviomivn
Koxaivn
Aibo
Tepumovtaiivn

KopTtikootepoeion



EkKAuTtikoL tapayovtec YiepyAUKOLULKNC YTTEPWOUWONG

Avenrapkng Oepameio pe LvGoOVAIVY
O&ela voooc/coPapo stress
Aowwéelc (32-60%)
Ayyeloko eyKeQPAMKO EMEIGOOL0
O&0 Euepayua pookapoiov
Oc&elo maykpeatition
[Tvevpovikn eufoin
ATOQPAEN EVTEPOL
AwokaBapon, meptrovaikn Kdbapon
OpouPwon pecevrepiov
Xpovio VEQPIKT] aVETAPKELDL
Oepuonintia, vwobepuia
YnookAnpiowo apdtmuo
>oPapd eykavuoto

Xepovpyikéc eneuPAcelc

EvookpwvoraOeieg

Bupeotolikmon

Meyalaxkpio

>0vopopo Cushing

Dappoka

Avtayoviotéc StadAmv acPectiov

XA opompoualivn, Aocamivn

XA opoBardovn, Octalidoucd o1ovpnTIKd

2uetotvn, @orvotoivn

Ao o&ion

KAoCamivn-oAavCamivn

A1Baxpoviko oév, Ilpompavoloin
AvocoxkataoTaATiKd, L-acmapayivaon
Koptikootepoegion
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AwaBntikn ketoéewon (AK) —
YriepyAukoupikn Yrnepoopwon (YY)

MoAvouplia, moAuvbdupia

2nuela apudatwonc (YY>AK)

Tayukapdia, utotaon, Enpotnta depaToc Kat BAevvoyovwy
EpuBpotntoa mpoowimou

Avarmvon Kussmaul (umepmvola) (AK)

Amomvola oéovnc (AK)

Atapntikn bevdomeprrovitidoa (AK)

Nauvtia, epetol (AK)

Melwon ovTaVoKAAGTIKWY.

YmvnAloa, AnBopyog, Kwpo



Epyaotnplokoc EAeyxOC

m [Aukoln

B HAektpoAUTeC

m Oupla

m Kpeatwivn

B [evikn olpotoc

B AcpLa atporog

B KeTOVEC QILLATOC KOl OUPWYV.
B XOoO OVLOVTWY.

B QOMWTIKOTNTO TTAGCLOTOC



EmiBeBaiwon tnc dtayvwonc

AwaBntikn KeEToéEwon

YriepyAukatpia
MetaBoAkn oé€waon (pH <7,3)

AuénUEvo Yaoua avioviwy (XA=
Na* - (CI" + HCOy') [¢t: <11, (3-
10 mEq/L)],)

Ketovaluio

YREPYAUKOLUKN UTTEPWONWON

|bLaitepa avénpeva enineda
yAukoing (>600 mg/dl)

Amnovota oéewonc (pH >7,3)
ATmtouoia KeTovalpiog
Enineda HCO,; >20 mEq/L

Avénuevn dpaoTikn
WOMWTLKOTNTO TTAAopatog (Osm
(mosmol/kg)=[2 x Na* (mEq/L)] +
[yVAukoln (mg/dL) : 18] (>320
mosm/Kg)



Oeparmneia AlafnTkNC KEToEEWoNC Kot
UTTEPYAUKOLULKNC UTTEPOCUWONC

m Evubatwon
B lvoouAivn
B AlopBwon twv NAEKTPOAUTLKWY OLATAPOX WV

B AVTIUETWTTILON TWV TIIOAVWY EKAUTLKWV
TOLPOLYOVTWV



Exktipnon eAAelppatoc vdatoc

m Yriohoylopog eMeippatog H,0 = 0,6 x B2 x [(Na*/140)
- 1]

® AopBwpevo Na*t = Nat + 1,6 x [yAukoln (mg/dl)-100]
/100 (eav yAukoln < 400 mg/dl)

KOl

m AopBwpevo Na*t = Nat + 2,4 x [yAukoln (mg/dl)-100]
/100 (gav yAukoln > 400 mg/dl)



AK YY

Kataostauon syvodatmong

/

|

N

Yofopi vro oykopic

Meétpwr apuddTmon

Koapdwryevég shock

|

N/S 0,9% 1L/opu

|

Aypoduvopikn topokoiondnon

vroAoyionoc dropBeudévov Nat opovd

/

|

\

vynio Nat

puoLohoyiko Nat

younio Nat

\

/

|

N/S 0,45%, 250-500 ml/wpo N/S
CVEAOYE LE TNV EVUOGTOION

\

OVOAOYOE LE TV EVUOATOO

0,9% 250-500 ml/@pa

/

otov 1 yhiokoln eivor 200mg/dl oty AK 11 300mg/dl otnv YY
yopiynon D/W 5% + N/S 150-250 ml/epo




AK YY
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Ivoovkivny Tuyeiog dpaong

|

|

0,1 U/Kg iv bolus kon 0,1 U/Kg /®opo ot coveyi] éyyoon

G

0,14U/Kg/@mpa ot cuveyrn &ryuo

!

!

Av 1 yAokodn dev perwBei kord 10% v 1" opa, yopnyodviol
0,14 U/Kg bolus kot akohlovOgitul To Tponyodusvo oy

|

|

otov 1 vAokoln 2200 mg/dl
UEWDVETUL 0 puONOg £y yuong
wooviivins o 0,02-0,05U/Kg

otov n yAukoln <300 mg/dl
UEWDVETUEL 0 puONOg £yyuonc
woovkivnys oe 0,02-0,05U/Kg

|

Awrrpnon vAukolng
netodv 150-200mg/dl péypr
T Ao s AK

AT pnon yhokolnc perodo
200-300mg/dl péxpr v
UTOKOTAGTUGT] TOV EXTESOV
cuveidnongoeiv YY




MpooBnkn K* ota yopnyoupeva StaAvpoto
vypwv avaloya pe ta enineda K* opou

K" opov (mEg/L) 7mposOqkn K™ ota dwoerlvpota vypov

>5,2 Oy KT
Enavéleyyoc oe 2 mpec

20-30 mEq/L yopnyovuevmv Ao uatmv

wote va, 10 K va otatnpeiton petady 4-5 mEq/L

20-30 mEqg/mpa ém¢ K™ >3,3 mEq/L

Kitabchi A et al. Diabetes Care 2009; 32:1335-1343.




Xopnynon oétttavOpakikwyv otav pH <6,90

Eav [K+] <5,3 mEqg/L = oUyxpovn nmpocOnkn K* (20 mEq) oto
SLaAvpa xopnynoews Twv OHLITTavOpaKIKWVY

EvoodAeBLa xopriynonl100 ml NaHCO3 (1fl) + 20 mEqg KCl o€
400 ml vypwv (water for injection)

PuBuoc xoprnynonc 200 ml/wpa yia 2 wpeg

‘EAeyxoc tou pH og 2 wpec ko enavaAnydn Tng xopnynong
gav to pH mapapevel <7,0



ApVNTIKEC ETULOPACELC ATIO TNV XOpPNynon
SLtTavOpoKLKWV

Enideilvwon tnc umokaAtatpiog, Aoyw aAkaAwonc Kal
Hetakivnong tou K* evioc twv KUTtapwy, odnywvtac £ToL O€
epudavion kapdLloknc appuduiog

Noapadoén evbokuttapLa oéewaon Kot oéewaon tou KN, Aoyw
avénuevng mapaywyng kat dtaxvong tov CO, oto
eykepalovwTlailo uypo To OTolo TTEPVAEL YPHYOPQ TOV
OLLUOTOEYKEPAALKO dpayUO

KaBuotepnon tng AVong ThC KETWONG

lotikn umoia, Aoyw ehattwpuevng anelevBepwaong O, amo tnv
alpoodalpivn otoug Lotoug

BapLEC TOTILKEC VEKPWOELC arto AdBoc €yxuon otov utodopLo
LOTO



Oyl cuotnuatkn xopnynon pwodopou
MOVO 0€ CUUMTWHATLKOUC loBEeVELC

Me kopOLakn SuoAeltoupyla

KataotoAn Tou avormveUoTIKOU ] CUMUETOX TWV OKEAETIKWY LU WV
(avarmvevotikn SuoxEpELa)

Avolpio

Ye 0.0Beveic e puoLoAoylko acPEoTLO OpoU Kol emimeda
dwodopou <1,0 mg/dl

[pootiBevtal ota N6N xopnyoueva SLAAU AT OVOTTANPWONG
vypwv 20-30 mEg/L dwodopikol KaAlou LLE LEYLOTO pLOLLO
xopnynonc ta 4,5 mmol/wpa (1,5 ml/wpa)

MopakoAoUBnon Twy eMTESWY TOU OlGBECTLIOU KOl TOU polyvnolou
opoU (mpocoxn WTopeL Vo TPOKAAEGEL cofapn umacBeoTLaluLio)



EMIMAOKEZ KATA TH AIAPKEIA TH2 OEPATIEIA2

YrtoyAukatpio

YrokaALapio

YriepyAukatpia

YrepXAWPOLULKN LETABOALKN 0EEwON
EvkepaAlko oldnua

Mn KapSLOYEVEC TTVEULOVLKO oldnpa

OpopBoeuPoAika enetcodla



MNapakoAovBOnon

m Ava wpa Kol pEXpL tn otabepormnoinon toug

¢ (WTIKA onpela kal emtimedo cuveldbnonc
¢ ernineda yAukolng opou

B Ava 2 ewc 4 wpec (avaloya pe tn Baputnta tng SLatapaxnc
KOlL TNV armavinon otn Beparmeia)

¢ Baolko Bloxnuiko EAeyxo (mpoodloplopog ovpiag,
KPEATWVIVNG KAl NAEKTPOAUTWV)

¢ TIPOCOLOPLOUO TNG WOMWTLKOTNTOC TOU TIAQCLLATOG
¢ aepla atpatog (pH, HCO,-)

¢ pETPNON Tou B-ubpotuBoutuplkol ofcoc oto alpa
¢ UTTOAOYLOMOC TOU XAOMOTOC OVIOVTWYV



Qpa

Evturno mapakoAouBnonc

Aptnproxn Iicon

XpoEerg

Oeppoxkpaocia

Eninedo ocvveionong*

Avamvon

I'\vkoln opov

Ketoveg

K" opov

Na* opo?

Ovpia

Kpeatwvivy

QopoTikKoTTo 0pOY

pH

HCO,

Ipochappavopeva
vypa

Amofairopeva vypa

Iveovriviy/opa
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Avaotolelc cuppetadpopewyv Nao-

VAUKOUNC KOl EUYAUKOLLULKN
ketoéewon (SGLT2i)



Alaxelplon tn¢ yYAukolnc armo tov VEPPO

180 g glucose filtered
each day

SGLT2:

Glomerulus up to ~90%" of glucose
is reabsorbed from the

$1/52 segments

Proximal
tubule

SGLT1:
~10%" of glucose
Is reabsorbed from the

53 segment . ; *based on animal data

(e . _ Excretion:
minimal glucose

Wright EM. Am J Physiol Renal Physiol 2001;280:F10-8; Lee YJ, et al. Kidney Int Supp! 2007;106:527-35;
Brown GK. J Inherit Metab Dis 2000;23:237-46.




O&elec KaL XpOVLEC ETILOPACELC TNC
empagliflozin otov 2At2

e Meilwon ¢ YAUKOING vNOTELOC KO TNC LETAYEU LOTLKAG
e BeAtiwon tng evaloOnoiag otnv WVooUAivn

e Meilwon eruunedwv wvoouAivng

* Auénon tng NraTkn g mapaywyng yYAukogng

e BeAtlwon tn¢ AsLTtoupyiag Tou B-KutTtdpou

e AU&NON TNG LETAYEUMATIKAC EKKPLONG YAUKOYOVNC

e AU&non NG LETOYEVMATIKAC EKKPLOoNG GLP-1

e Hxpovia xopnynon HLETEBeoE TNV Xpnolpomnoinon
UTTOOTPWHOTOC armo vdatavOpakeg og Almog

Ele Ferrannini et al. J Clin Invest 124: 499, 2014



Hrtatikn mapaywyn YAUKOI(NC TIpLV Kol LETA TNV
xopnynon dapagliflozin

3.2
Dapagliflozin

Drug
2.8 ingestion
{0900 h)
2.4
2.0- g’
(13iﬂ h)s{p

EGP (mg/kg/min)

Iacehn

-
ha

0 1 2 3 14
Time (d)

Aurora Merovci et al. J Clin Invest 124: 509, 2014


Presenter
Presentation Notes
Basal EGP before and after ingestion of dapagliflozin or placebo EGP

was measured on day 0 with the euglycemic clamp, on days 1 and 2

before subjects ingested dapagliflozin or placebo, and on days 2, 3,

and 14 during dapagliflozin treatment. Note the break in the time scale

(x axis) between days 2 and 3 and between days 3 and 14.


SGLT2i: MBavol pnyaviopot mov cuvepyouv

otnV spudavion KEToEEWONC

SGLT2i \
ol R, R, -
o= 2
R,

o } Plasma -
— glucose " »| | Insulin dose l
| 60 -8) =
L »| T Glucagon ~ | /1 tLipolysis
S &6y B
] -
(| t Glucosuria
a cell
vy
t Ketogenesis
“——3| | Na* reabsorption
L 1 Ketone body L 1 Ketone bodies
reabsorption (plasma)

Taylor SI et al. J Clin Endocrinol Metab doi: 10.1210/j¢.2015-1884



Presenter
Presentation Notes
Figure 1. Potential mechanisms whereby adjunctive therapy with SGLT2 inhibitors may promote ketosis and increase

the risk of ketoacidosis in type 1 diabetic (T1D) patients. SGLT2 inhibitors (SGLT2i) decrease glucose by an insulin- independent

mechanism. In order to minimize the risk of hypoglycemia, T1D patients may need to decrease their insulin dose, which is predicted to increase the rate of adipose tissue lipolysis and hepatic ketogenesis. In addition, SGLT2 inhibitors have been demonstrated to increase plasma glucagon levels in type 2 diabetic patients (12, 13) – possibly to compensate for increased urinary excretion of glucose. In addition, it has recently been reported that SGLT2 inhibitors increase preproglucagon gene expression by acting directly upon pancreatic alpha cells (14). Furthermore, phlorizin (a nonselective inhibitor of SGLT1 and SGLT2) has been demonstrated to increase renal tubular reabsorption of acetoacetate (9). If selective SGLT2 inhibitors mimic this action of phlorizin, it is possible that they could also decrease renal clearance of ketone bodies.
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Ele Ferrannini et al. Diabetes Publish Ahead of Print, Feb 9, 2016
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Presentation Notes
Figure 1 –  Plasma ß-hydroxybutyrate and lactate concentrations during the 3 hours of fasting and the 5 

hours following meal ingestion at baseline, after acute and chronic empagliflozin administration in patients 

with type 2 diabetes (T2D, n=66) and in nondiabetic subjects (ND, n=25).  Data after chronic dosing in ND 

are from IGT subjects only (n=13).  Empagliflozin was administered at time –210 min.  Plots are mean ± 

SEM. 




Presenter
Presentation Notes
Figure 1—Essential pathophysiology of DKA and euDKA consequent of the use of SGLT2 inhibitors.

TGD, tissue glucose disposal; UGCr, urinary glucose clearance rate.
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