B" Mporr. MaBoAoyikA KAvikA EKMA E. MHOYTATH 9 NOEMBPIOY 2021

EMEITONTA NEPIZTATIKA oto ZAKXAPQAH AIABHTH



H aoBevng XX, 22 eTwv, dlakopietal oto TEIN ammo to EKAB atro 101wTIKA KAIVIKA, JE

BuBioTnTa.

To TTANPWPa Tou aoBevoPopou diVEl TIC £CNG TTANPOYPOPIEC:

= Q02 36,2°C

= 2QUCEEIC . 100"

= SpOo,: 99%

= All: 95/45 mmHg

AVAUEVETAI TO EVAUEPWTIKO oNUEIWPA aTTO TNV 1I01WTIKA KAIVIKD...



TI TIOETAI 2TH AIA®OPIKH AIAI'NQZH
2E AZOENH ME NTQZH ENINEAOY ZYNEIAHZHZ;

& MNOIEZ EINAI Ol ENAEAEIFMENEZ ENEPIEIEX



AIA®OPIKH AIAINQ2H NTQ2HZz ENINEAOY 2YNEIAHZHZ
AITIA NTQZHZ ENINEAOY ZYNEIAHIHE

NEYPOAOTI'IKA
«E», AEE

KAPAIAITEIAKA

2. UYKOTTTIKO ETTEICOOIO:

= AYVYEIOKIVNTIKEC KPIOEIC (ATTAEC
ANITTOBUIEC)

= Emreioodia kapdioyevoug
QITIOAOYIAG

= OpbooTaTikn UTTOTAON

NEYPOXEIPOYPI'IKA
» KpaVIOEYKEPAAIKEC KAKWOEIG
= XWPOKATAKTNTIKEC ECEPYOATIEC TOU EYKEPAAOU

METABOAIKEZ-HAEKTPOAYTIKEZ AIATAPAXEZ

= YITOTAYKAIMIA

ATmraitei aqueon avaykn o1ayvwaon Kal avTiUETWITION, UTTOPEI va uiuneei
oTIONTTOTE

= YTIEP- & YT1O- NATPIAMIA

AIaTapaxEC Twv aQvwTEPWYV VONTIKWYV AEITOUpYIwV, diatapaxn ouveidonong n
Kwua

= YIIEPMAINHZIAIMIA

utTvnAia, ouyxuon, UUIKNG aduvauid, Karapynaon TEVOVTIWV
aAVvVTaVaKAQOTIKWV

= YTIEPKAAIAIMIA

VEVIKEUUEVN UUIKN aouvauia UE KATapynan TEVOVTIWV aVTAVAKAQOTIKWV Kal
TapaioBnoiec akpwyv, ouxva olarapaxn OTIC QVWTEPEC VONTIKEC AEITOUPYIEC
* YIEPAZBEXZTIAIMIA

ITPOKAAEI UETABOAIKN EYKEQPAAOTTAOEIQ, EUKOAN KOTTWON, UUIKN aduvauia




AIAOOPIKH AIAINQzH NTQ2HZ ENMINEAOY 2YNEIAHZHX

AITIA TITQ2HZ ENINEAOY 2YNEIAHZHX

YIMO=YIONAIMIA

*YT1O=IA

AOyw 11ABNON¢ AvartveuaTIKoOU OUOTHUATOC N
ueIwpéva emireda O, oTo TEPIBAAAOV

=ANAIMIA
XapakTnpIioTIKA, Ta ETEICO0IA upavidovral
UoTEPA QITO AOKNON

*YTEPAEPIZMOX

2UuvnOlwc mmpokaAeirar arro ayyxoc. lpoooxn
OUWC YId UTTOKEIUEVN KAPOIOAOYIKN - TTVEULIOVIKN
olarapaxn

[lookaA&i avatrveuaTIK dAAKQAwWaN TToU
OUVOOEUETAI ATTO TTAPQAIOBNCIEC TTELIOTOUATIKA
Kal o1a akpd, aiobnua {aAnc kai orravia amwAgla
auveionong

YYXOIENH

= NAPKOAHWIA

EkdnAwverail ue aipvidla, cuvroud ETTEICO0IA UTTVOU, AKOUN Kal
oThn dIAPKEIQ OPACTNPIOTATWY TTOU OEV EUVOOUV ThV EUPAVIONH
UtTvou

Etreioodia amwAegiac LuikoU TOVoU O€ TTELIOOOUC
ouvalobnuartikNg eopTIonc

= YYXOINENHZ KPIZH

Yrmroduovral EMIANTITIKEC KPIOEIC

[laBoyvwuovika, n mrwon oro E0apoc OEV OUVOOEUETAI ATTO
TOQUUATIOUO KAl OEV OCUVUTTAPXOUV KUAvwan, OlaTapaxEC
avarrvong, amwAegia oupwyv 1 dnén yAwooag

Exouv usyaAurepn OIQPKEIA UE TTOIKIAEC EKONAWOEIC KAl
OIAKUUQVOEIS

O1 UTTEPKIVNTIEC ExOouVv OUVNOWC «BsauarTikO» XapakTnea Kai
OivoUV TNV EVTUTTWON EKOUOIWV N NUIEKOUCIWYV KIVATEWV

O1 ao6Beveic utropei va mpofBaAouv avrioracn oTnv
ITpoorrabsia Bonbeiac



AIAOOPIKH AIAINQzH NTQ2HZ ENMINEAOY ZYNEIAHZHX

AITIA TITQ2H2 2YNEIAHZEQ2

E=QTEPIKOI NMTAPAITONTEX 2YNNOZHPOTHTA
= YIEPAO2ZOAOTIIA PAPMAKQN = 2 AKXAPQAH2 AIABHTH2
Bev{ooialerivee, BapLiToupika, = HIMATIKH ANEMNAPKEIA
OIVOTTVEUUA, pwivn, K.d. = NEOPIKH ANETTAPKEIA
= ENAOKPINOIAGEIA
= AHAHTHPIAZEIZ = AOIMQ=EIZ TOY KENTPIKOY NEYPIKOY 2Y2THMATOX

Movoéceidio Tou avBpaka



TI TIOETAI ZTH AIA®GOPIKH AIAITNQ2H
& MOIEZ EINAI Ol ENAEAEIFMENEZ ENEPIEIEZ

2E AZOENH ME NTQZH ENINEAOY 2YNEIAHZHZ ;



MPQTEX ENEPI'EIEZ 2E A2OENH ME NTQzH ENINEAOY 2YNEIAHZEQ2Z

* Airway - Eheyyoc aepaywyol

* Breathing — KOpEa0¢ 0cuyovou, puBHOC avammvonc

* Circulation - Aptnpiakn Miean, 2euceic, HKT, IV ypapun

* Disability ~ A¢lohoynan Emimedou 2uveidnane (KAipaka FAaokwpng)

* Exposure — [1AnpNC €¢ETaan Tou aoBevouc YiIa TPAUKATA, EOTIEC AOIMWENG, ECcavBnuara
— OeppopETpnan, HETPNON aakyapou (stick)

= A\nWwn TANPOYOPIWV IO GUYVEVEIC, TANPWHA 00BEVOPOPOU, TTAPEUPITKOHEVOUC



EKTIMHZH ENMINMEAOY 2YNEIAH2ZHZ ME KAIMAKA TAAZKQBH2

Glasgow Coma Scale
Eye opening (E)

i .
ZESUES
Spontaneous =4

To pain=2

Response to speech=3 Nil (no response) =1

Motor response (M)

Show
me 2

fingers

Localizes=5

Abnormal
flexor
response =3

O.
S5
4 g@ &
Extensor

response =2 Nil (no response) =1

Scream,
Yesterday groan,
Mother moan

5 =
; \‘ Inappropriate Incomprehensible
' A words =3 sounds =2

Verbal response (V)

Confused f No r esponseJ
conversation=4 2 §
Nil =1

Teasdale G, Jennett B. Assessment of coma and impaired consciousness. A
practical scale. Lancet. 1974;2(7872):81-4

Oriented =5

Coma score (E+M +V)=3 to 15



EKTIMHZH ENMINEAOY 2YNEIAHZHZ ME KAIMAKA TAAZKQBHZ

ANOIIMA MATIQN: Me trapatripnon> Npo@opikn EVIOAN > 2ZWHATIKO £pEBICUA

ANTAMNOKPIZH BAOMO2
AuBopunta 4

2.€ TIPOPOPIKN EVTOAN

3
>TOV TTOVO 2
Kauia avtammokpion 1

NPO®OPIKH AMTANTHZH: Mpo@opik eVToAr

ANTAINOKPIZH BAOMOX
[lpocavaTtoAlopEVN O XPOVO, XWPO, ATOUO 5
2 UYKEXUMEVN 4
ATTpOOo@OopPN oMIAia Kal AECEIC, JOVOOUAAQRN atravTnon 3
AkatavonTol NXol, aKATaANTITN OMIAIa 2
Kauia avtammokpion 1

KINHTIKH ANTIAPAZH : 2€ TTpo@OpIKA EVIOAN > 2WHATIKO £pEBICUA
ANTAIMOKPIZH BAOMOZ
YTTaKoUElI 0€ EVTOAEC

Evrtotridel Ta eTTwduva epebiopaTta

ATToouUpEl-aduvapun Kapywn o€ eTTwduva epediouara
AvwuaAn Kapyn o€ eTTwoduva epeBiopata (atro@Aoiwaon)
AvwuaAn €kTaon o€ eTTwouva epeBiopaTta (ATTEYKEPAAITHUOC)

R N W bk~ 01 O

Kapia avtatrokpion



GCS-Assessment-Aid-English.pdf (glasgowcomascale.org)



EPQOTHMA:

EXEI H AZOENHXZ AKO ; EAN NAI, TI BAPYTHTAZ ;



AIABHTIKH KETO-O=ZEQ2zH
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cobas b 123 POC system

Serial number 1900
Hospital name ATTIKO ICU
Sample ID 35619
Sample mode

7.350 7.450
350 -  45.0




NEPIZTATI




OPIZMOZ AIABHTIKHZ KETO/O=ZEQZHZ

YNEPIAYKAIMIA




AIABHTIKH KETO-O=EQxzH

< [or: 70-110mg/aL]

AG= (Na* - (CF + HCOy)

[or: < 3mg/100 ml] -Normal AG
« KETO-: Mapaywyf Kerovaow o
~ 070 aiga: 90mg/100ml - [<0T <'125mg/24 h] UL

105 -Increased AG almost
always due toa

rise in

unmeasured anions

— aTTO0[30AN aT1TO OUpPA: 5000 mg/24 h 140

Anion
Gap =10

= O=ZEQ2ZH :

MeTaBoAIKR o¢Ewon pa EUPU XAOUO AVIOVTWYV

~ HCO; : <15mEgq/L [(PT 22-26 mEq/L]

— pH:<7.30" [gor 7.35-7.45



EPQOTHMA:

EXEIHAXOENHX AKO ; EAN NAI, TI BAPYTHTAZ ;



BAPYTHTA THZ AIABHTIKHZ KETO=ZEQZHZ

BAPYTHTA A KAINIKA

(Puo. TIHEC)

HIIA 7,25-7,30 15-19 [TpocavaToAIOPEVOC, OE Eypnyopan, aAAd
KATATTOVNMEVOC

METPIA 7,0-7,24 10-15 Avartrvon Kussmaul, TrpoocavaTtoAIouEVOC, KOIUATAl,

aAAQ cuTTvVAEl

2OBAPH <7,0 <10 Avartrvor) Kussmaul r} kataoToAr) avaTtrvong
[KoINATAI/METABOAN dlavonTIKNG KATAOTAONG/KWUA



KAINIKA XAPAKTHPIZTIKA
[MTOAYOYPIA - MOAYAIYIA

o YrepyAukaiuia

e AUCNUEVO WOMWTIKO POPTIO
* MeTakivnon Tou evOOKUTTAPIOU UOATOC OTO AYYEIQKO dlauEpIoUa
* H TTpoKUTITOUCO WOUWTIKN dloupnon Paduiaia odnyei o€ ATTWAEIQ OYKOU Kal VEPPIKI ATTWAEIQ

Na*, Cl-, K*, P*, Ca**, Mg**

* O1 aogBeveic apxika avTtioTaduidouv aucavovtag TNV TTPOCANWnN uypwy

* ApPXIKG N TTOAUOUpPIa Kal TTOAUdIWIA €ival T JOVADIKA CUUTITWHUATA £EWCE TNV EPPAVION KETOVAIYIAC

KAl 0CEWONG



KAINIKA XAPAKTHPIZTIKA
NOHTIKH 2YI'XYZH - ZQTIKA 2HMEIA

NonTIK ) cUyXuon | KWHA o€ WOUWTIKOTNTA opou avw Twv 340 mosm/L

Ta TTaB0A0VYIKA {WTIKA ONMEIa UTTOPEN va €ival TO JOVADIKO onUAVTIKO eUpnua apxIKa
Taxukapdia Kal opBoaTaTIK) UTTOTOCON OUVNOWC TTaPOVTQ

Melwpevn otrapyn OEPUATOC

Avatrvon Kussmaul og cofapr) ocovaipia




EPOTHMA:

MOIEZ EINAI Ol MPQTEZ ENEPIEIEZ ZE A2OENH ME YINEPIAYKAIMIA ;



EKTIMHZH AZ2OENH ME AKO

APXIKH EKTIMHZH:

v Kardotaon oykou kai BaBpou apuddtwong
ApTnplakn TTieon

2.PUCEIC
KeVTPIKN QAEPRIKNA TTIEON

v Kardotaon kapdiakAc AsIToupyiac
v ETTiTredo ouveidnong, BaBudc océwaong

v EKAUTIKO diTIO



MPQTEZ ENEPIEIEZ 2THN MNMPOXZEITIZH AZOENH ME YIEPIAYKAIMIA

NTPOTPWOTIKG
Nampio

FAukivn, OH

Na:[Fe(CN)sNO] + CH;CO-R- ———— = Na[Fe(CN)sNOCH:CO-R] + H;0

Kerdvn £pUBPOIWDEC CUPTTAOKOD

ApvnTiKO 05

1,5 40 8.0

16,0 mmol/L



YNENOYMI2ZH : METPHZH KETONQN

= To KetostiX XpnOIYOTIOIEI TNV AVTIOPACN VITPOTTPWOCIKOU
AVIXVEUEI AKETOCEIKO OCU KOl OKETOVN

AEN avixveuel 3-B-udpoguBOUTUpPIKO

= To GlucoMen Lx Plus® kail To Optium Xceed ®

Avixveuegl 3-B-udpocuBouTupIKO (aiua)

I/ . ".4-,.

Simple — 2 Step Testing

'\ Smart — 1 Meter Tests Glucose . —
and Blood Ketones

T AT

=




AIAQOOPIKH AIAI'NQZH

AIAOOPOAIATNQZTIKA AIAGOPOAIATNQZTIKA
2HMEIA EPIFAZTHPIAKA
IZYMITQMATA

YMNEPQZMQTIKH = AoOeveic peyaAutepng nAikiaog = Glu- >600 mg/dl
YMNMEPIAYKAIMIKH KATAZTAZH ouvnBwc pe ZAT2 = pOsm >320 mOsm/kg
(HHS) * EI0B0oAN cuutrTwpartoAoyiagc oe = KeToveg aiparocg (-) & KeToveg
UEPEC-EFOONADEC oupwvV (K¢ N ++)
= NeupoAoyikn onueloAoyia = AG 1roikiAAel, ouvnBwg <12
(dlaTtapaxEC ouveidnong, = ABG: Aptnp.pH >7.3
EO0TIOKA VEUPOAOYIKQA, OTTACOI = HCO3 >15 mEqg/l
FTAAAKTIKH O=ZEQ2H = [lapouciaon idia pe AKO = QuoloA. Glu — Oy keTdveg

* [aAakTIKO opou >5 mmol/l

KETQZH NHXITEIAX = QuoioA. Glu , PuacioA. pH,
* AG @uoloA.-Htma au¢nuévo
= ++++ KeTOVEC OUPWYV, AAAG
ouvNOWCE OXI KETOVEC OTO dija



NMAOO®YZIOAOIIA THZ YNMEPQZMQTIKHZ MH KETQZIKHZ YINEPIAYKAIMIAZ & THZ AKO
MERPIKEH EAAEIVH INZOQYAINTZ AMOAYTEH EANEIVRH INZOYANINTZ

C -_— )
EAEYOEPA AITTAPA O=EA

[TAPATQI'H KETONIKQN 2QMATQN
( p-OH-outuplko, OKETOCELIKO)

1 |
YINEPIAYKAIMIA | |
Q2> MOTIKRIAIOYPHZH \ -

AOYAATO>H |
YATEPQ23VIO T3 KH SIVEH SKET 0 24 KH YA EPTAYKATMIA

m U PYOMIZTIKA AAKAAEA
KETONAIMIA

AIABHTIKH KETO=EQZXH




EMNIAHMIOAOIIA AIABHTIKHZ KETO=ZEQZHZ (AKO) & YNEPQZMQTIKHZ ME
KETQTIKHZ KATAZTAZHZ (YMKK)

= H AKO ep@aviletal cuvnBeoTepa o€ ATOPA O€ <65 £TWV

= H YMKK cuvnBwc¢ eupavileTal o€ ATopa o€ >65 €Twv



AIAQOOPIKH AIAI'NQZH

AIAOOPOAIATNQ2TIKA
2HMEIA

IZYMITQMATA

AIAOOPOAIATNQ2TIKA
EPFAZTHPIAKA

AAKOOAIKH KETO=EQ2zH * |oTOPIKO aAKOOAIOHOU

AHAHTHPIAZH ME ZAAIKYAIKA = Ad pe 10TOPIKO &
EPyaocTNPIOKN OlEpEUVNON
= MeTaBoAikn ocEwaon UE
XAOUa avIOVTWV ouvnOwg Pe
QVATTVEUCTIKI GAKAAWON

OYPAIMIKH O=EQ2H

MeTaBoAIKr ocewan NTTIA-PETPIN
KeToveg aipaTtog & oupwv
QUENMEVEC

AG ouvnBwcg aug¢nuevo

Glu- ptropei va gival xaunAn

DuoioA. 3 xapnAn Glu

Ox1 KeTOVEC

PuaoioA. pOsm

OeTIKA oaAIKUAIKG aipa & oupa

(Ta oaAIKUAIKG UTTOPEI VO
TTPOKAAECOUV WEUDWC BETIKN N
apvnTikN Glu oTta oupa)

duoioA. Glu

‘Hma maBoAoyika pH &AG
Oupia>200 mg/dl & KpeaTivivn
>10 mg/dl



Be Aware of Conditions that may make DKA Diagnosis Difficult

Conditions that
A bicarbonate
(eg. vomiting)

Mixed acid-base
SO pH not as
low

Significant AB-hydroxybutyrate Pregnancy SGLT2
osmotic inhibitor
diuresis | |

| 0SS (E)f keto Negative urine

anions ketones

Normal or mildly A

Normai anion Order serum glucose
gap B-hydroxybutyrate (euglycemic DKA)

2018 Diabetes Canada CPG — Chapter 15. Hyperglycemic Emergencies in Adults



EYTAYKAIMIKH AKO

Kunon

[MaparteTapevn vnoTteia — 'aoTpomapeon — KeToyovecg OIaITEC
ANWn oIvoTrveupaTog — TogIkoTNTa KOKAIVNG

AVETTOPKNC ANWn IvOouAivng

AvaoTtoAeic SGLT-2



EYTAYKAIMIKH AKO

FDA Drug Safety Communication: FDA warns that
Orug Alers and Statements SGLT2 inhibitors for diabetes may result in a
serious condition of too much acid in the blood

Medication Guides

. f SHARE | O TWEET | in LINKEDIN | @ PINIT | B EMAIL | & PRINT
Drug Safety Communications e ’

Drug Shortages v

An updated communication was issued on December 4, 2015. FDA revises labels of SGLT2 inhibitors
Postmarket Drug Safety for diabetes to include warnings about too much acid in the blood and serious urinary tract
Information for Patients and v infections.
Providers e
Information by Drug Class [ 059-15-2015]
Medication Errors

Safety Announcement v
Drug Safety Podcasts w

The U.5. Food and Drug Administration (FDA) is warning that the type 2 diabetes medicines canaglifiozin,
Safe Use Initiative v dapagliflozin, and empaglifiozin may lead to ketoacidosis, a serious condition where the body produces high

levels of blood acids called ketones that may require hospitalization. We are continuing to investigate this
Drug Recalls safety issue and will determine whether changes are needed in the prescribing information for this class of

drugs, called sodium-glucose cotransporter-2 (SGLTZ2) inhibitors.

Crug Supply Chain Integrity w
Patients should pay close attention for any signs of ketoacidosis and seek medical attention immediately if
they experience symptoms such as difficulty breathing, nausea, vomiting, abdominal pain, confusion, and
unusual fatigue or sleepiness. Do not stop or change your diabetes medicines without first talking to your
prescriber. Health care professionals should evaluate for the presence of acidosis, including ketoacidosis, in
patients experiencing these signs or symptoms; discontinue SGLT2 inhibitors if acidosis is confirmed; and

fake aeemeriate measures to correct the acidosis and monitor sugar levels.



EYTAYKAIMIKH AKO

SGLTZ2 (Sodium Glucose Cotransporter 2) Inhibitors
« AatrayAipAolivn (Forxiga®), KavayAipAolivn (Invokana®), EutrayAipAodivn (Jardiance®),
« EptouyAipAodivn (Steglatro®)
Mnxaviouog 6paong:.

* ATTOKAEIOPNOC SGLT2 — | emavappo@nong YAukodnc —1 atrEKKpliong YAUKOZnS ota oupa
(YAukoloupia) — | YAUKOZNC TTAAOUATOC
OAAQ

-1 ETTAVAPPOPNONG TWV KETOVWYV
-1 EmMITTEOWYV YAUKOYOVNG

- ZUVETTWG TTPOAYETAI N KETOYEVEON OTTO TO NTTOP



EYITAYKAIMIKH AKO & SGLT2

Tuxaiotroinueveg peAETEC pe SGLT-2 avapepouy emrimmtwon ~0.07% og 2A 12

aAAQ,

2€ 2A 11 mrepiTou 10% avatTrTuooouV KETWOoN Kol 5% aTtraiTouv eI0aywyn oTO

voookopueio yia AKO

[TIBavoi ynxaviouoi: uwnAoTepa eTTITTEdO YAUKOYOVNG, UEIWON TNC NUEPNOIAC ATTAiTNONG
VIO IVOOUAIVN TTOU 00NYEl O€ JEIWUEVN KATAOTOAN TNG AITTOAUCNC Kal TNG KETOYEVEONC KAl

EAATTWUEVN ATTEKKPION KETOVWY OTA oupa

Taylor S, et al. J Clin Endocrinol Metab
2015;100(8):2849-52
Kibbey RG. Trends Endocrinol Metab 2015;26(7):337-8



EPOTHMA:

XPEIAZETAI APTHPIAKO AIMA TIA AEPIA AIMATOX2 2TH AKO ;



EPQTHMA:
XPEIAZETAI APTHPIAKO AIMA I'lA AEPIA AIMATO2 2TH AKO ;

Arterial Blood Gas Results Rarely Influence Emergency
Physician Management of Patients with Suspected

Diabetic Ketoacidosis

O. John Ma, MD, Micheal D. Rush, MD, Michelle M. Godfrey, DO,

Abstract

Objectives: To test the hypothesis that arterial blood gas
(ABG) results for patients with suspected diabetic ketoaci-
dosis (DKA) do not influence emergency physicians’
management decisions and to assess correlation and pre-
cision between venous pH and arterial pH. Methods:
Prospective, observational study of emergency physicians’
decision making for consecutive ED patients with suspected
DKA. Inclusion criteria were capillary blood glucose equal
to or greater than 200 mg/dL, ketonuria, and clinical signs
and symptoms ot DKA. Venous pH, chemistry panel, and
ABGs were drawn before treatment. Attending emergency
physicians indicated planned management and disposition
on a standardized torm before and atter reviewing ABG and
venous pH results. This study was powered to detect a 10%
difference in management decisions (n = 195). Pearson’s
correlation and Bland-Altman bias plot were used to
compare venous pH and arterial pH. Results: ABG analysis

Gary Gaddis, PhD, MD

changed the emergency physicians’ diagnosis in 2/200 cases
(1.0%; 95% confidence interval [95% CI| = 0.3% to 3.6%),
altered treatment in 7/200 cases (3.5%; 95% CI = 1.7% to
7.1%), and changed disposition in 2/200 cases (1.0%; 95% CI
= 0.3% to 3.6%). The pH value of the ABGs changed the
treatment or disposition in 5/200 patients (2.5%; 95% CI =
1.1% to 5.7%). The Po, and Pco, results of the ABGs altered
treatment and disposition in 2/200 patients (1.0%; 95% CI =
0.3% to 3.6%). Venous pH correlated well with arterial pH (r
= (.951), and bias plotting yielded a bias value of —0.015 (
0.006 pH units). Conclusions: ABG results rarely influenced
emergency physicians” decisions on diagnosis, treatment, or
disposition in suspected DKA patients. Venous pH corre-
lated well and was precise enough with arterial pH to serve

as a substitute. Key words: diabetes; diabetic ketoacidosis;
arterial blood gas; metabolic acidosis. ACADEMIC EMER-
GENCY MEDICINE 2003; 10:836-841.
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lepioTATIKO...
NMAPOYZA NO2Oz2 :

ATTO 3nUEPOU N aoBevnc dev aioBavoTav KaAd
2NMEPQ TO TTPWI TTAPOUCIaCE KOIAIOKO GAYyOC Kal 3-4 EUETOUC

H aoBevn ¢ eupiokeTal o€ evraTikoTroinuévo oxnua ue 18 U glargine (Lantus) trpiv

TN Bpadivr) katakAion kai 6-10 U aotrapTikr) IvaouAivn (Novorapid) Je Ta yeuuata
H aoBevnc auTeg TIC 3 NUEPEC EPAYE UOVO Mia-OUO OOUTTEC KAl UEIWOE TN BACIKN
TNC IVOOUAIVN, EVW TTAPEAEIYE APKETEC OOCEIC ATTO TNV IVOOUAIVN TTOU KAVEI OTA

YEUMATA ATTO TO POBO UTTOYAUKQIUIOC



lepioTATIKO...
ATOMIKO ANAMNHZTIKO :

"['vwoTOC 2A 1.1 a0 TNV NAIKIA TWV 7 ETWV

"[1po £TOUC TTEPITTOU BUBOCKOTTNON & AEUKWHO OUPWV: K
"HbA1lc oto TTapeABOV €wc... 12%

=TeAeuTaia HbAlc mrpo 8urvou (8,5%)

"2 UXVQA ETTEICO0IA UTTEPYAUKAIMIOC — UTTOYAUKQIMIOC

=Aev TTaipvel GAAQ papuaka

“Exel cavaeioaxBei o€ voookoueio 2-3 popEC (7?) ue uttepyAukaiuia (?)



EPOTHMA:
[MOIA EINAI H APXIKH NMPOZEITIZH KAI MOIOI Ol KYPIOI ZTOXOI

2THN ANTIMETQIMIZH THXZ AKO ;



ANTIMETQMNIZH THZ AKO

'ENIKA METPA

Aepiouog kai O, (av gival atTapaitnTa)

DAeBIKN ypauun (yia TIC COPAPOTEPEC TTEPITITWOEIC, ICWC KEVTPIKN QAEPBIKN YPAUUN
KuoTIKOC KaBeTnpag (av o agBevnc cival o€ shock)

PivoyaoTpikoC KaBeThpac (O€ EPETOUC N KWUQ)

[TpoUAaEN EvavTi TWV BpouBwoewv

EuTTeipikn xpnon avTiBIoTIKwy

ME® vyia ouvexn trTapakoAoubnaon, eav pH<7.0 n acBevn¢ o€ Kwua



KYPIOI ZTOXOI ZTHN ANTIMETQINIZH THZ AKO

ENTATIKH NTAPAKOAOYOHZH A2OENH

v  ATTOKATAOTAGOT TOU OYKOU TWV UYPWV

v A16pBwon TNC UTTEPYAUKAIYIaC Kal TNSG METABOAIKAC 0&Ewoncg
v  ATTOKATAOTOOT TWV ATTWAEIWY TWV NAEKTPOAUTWV

v @egpatreia TNG eKAUTIKAC AITiOG TNS KETOZEWONC

v MeTdTTTWON 0€ OoXApa puBpIong Tou dIaBATN o€ aon cuvtipnong (TTedAnwn
TNC UTTOTPOTTNG)

Diabetes Care 2009; 32 (7): 1335-43
ADA, Diabetes Care 2004, 27(Suppll): S94



EPOTHMA:

[MTOIA EINAI H NMPOTEPAIOTHTA 2THN ANTIMETQIMIZH THXZ AKO ;

? AIOPOQ2H YINEPIAYKAIMIAL ;
? AIOPOQ2ZzH O=ZEQ2HZ ;
? AIOPOQ2H YINEPIAYKAIMIAZ & O=zEQ2HzZ ;

? AIOPOQZH ADYAATQZHZ ;



2TOXOI ZTHN ANTIMETQIMNIZH AKO

1. AIOPOQ2H OIrKOY

- APKETN YIA ETTAVUOATWON

2. INXOYAINH
KopeoNOC TwWV UTTOOOXEWYV KAl VA TTOPAUEIVOUV KOPETUEVOL
3. KAAIO

- Atmropuyn YTrepKaAlaiyiag otnv apxn
- Atmropuyn YTrokaAlaiyiag apyoTtepa
4.  AITTANOPAKIKA

2TTAVIiWG ATTAITOUVTAI

5. PQIPOPOX
2.€ EVNAIKEC UOVO O€ KAYECia

2.UvNOn¢ TTPpakTIKA oTa TTaIdIio— yia TINEC <1.0 — 1.5



H ATTOKATAZTA2ZH TQN YI'PQN AIOPOQNEI :

TO EAAEIJPO OYKOU KAl TNV UTTOoTO0N

TNV IOTIKN GPOEUON

TNV suaioBnaoia oTnv IvoouAiviy (¥ avTIpPOTTIOTIKWY [QVTI-IVGOUAIVIKWV] OPHOVWIV)
Tov GFR

TN MeTaBoAIKN 0CEwan



EPOTHMA:

MNOZO0 AOYAATQMENOZ EINAI O/H AZOENHZ ;



EAAEIMMA YAATOZ & HAEKTPOAYTQN 2E AKO

OAIk6 H,0 (L) 6
Nepo (mi/kg) 100
Nartpio (mEg/kg2.B) 7-10
XAwpio (mMEg/kg2B) 3-5
KaAlo (mEg/kg2.B) 3-5
Pwoeopikd (mmol/kg2B) 5-7
Mayvnolio (mEqg/kg2.B) 1-2
AoBeaTio (mMEg/kg2B) 1-2

~ Ennis et al, Diabetes Rev 1994;2:115
Kreisberg et al, Ann Intern Med 1978;88:681



BAOMOZ AOYAATQ2H2 2TH AKO

v-10% TOU BX

vBZ o) — BZ pko) — OKPIPNG DEIKTNG TNG ATTWAEIAG OYKOU



YINOAOTIZMOZ YITPQN NMNOY ©A XOPHITHOOYN

v Eival amrapaitntog 0 EAEyX0C TG TTOCOTNTOC KOl TOU €i00UC TWV UYypwV TTou éAdfBe o
aoBevng oto TEI (ouvnBwg exouv xopnynOei 20-40 mi/kg B NaCl 0,9% Tayx&wg
EVOOPAERiwg)

vTIpETTEl va UTTAPYXEI KATOYpO®N TWV oUpwV Tou aoBevn, yia va Yivel EKTiIMNON Tou 1Ic0oluyiou

TWV UYypWV



XOPHI'HZH YIPQN

* YNOKATAZTAZH TOY OrKOY:
v 50% TOU EAAEIMMATOC TIC TTPWTES 4 WPECS

v'50% TOU EAAEIMMATOC TIC ETTOMEVEG 1-2 NUEPEC, ME 0OONYO TNV £IKOVA TOU

aofevoug

* [a Taidia Kail epnpouc (<20 eTwv):
v Ta uypd va didovtal o€ 66on 10-20 mli/kgZB/wpa TIC TIPWTEC WPEC

v’ 2Tn ouvéxela n xopriynon 0a ecaptnBei atrd TNV KAIVIKN EKTINNON Tou aoBevoucg



TI YTPA XOPHIOYME 2TH AKO

NaCl 0,.9%

* [INEONEKTHMATA:
v AlaBEoiuocg KABe oTIyuN
v AuZAavel ypriyopa 10 £€WKUTTAPIO DIAUEPIOUO
v Meiwvel oTadlakd TNV EEWKUTTAPIO WOUWTIKOTNTA

v Aev guvoei 1I01aiTepa TNV €CEAIEN O€ eyKEPAAIKO oidnua

* MEIONEKTHMATA:

v MTtropei va emmapuvel UTTAPXOUCO UTTEPVATPIAIUIO



HMIIZOTONO NACI (0,45%)

XpnoiyoTtroigital yoévov edav 1o diopOwuEvo Nat gival >145 mEqg/L



ANTIMETQIMIZH AKO

AIOPOQ2H OI'KOY

-  APKETN VIO ETTAVUOATWON

IN2OYAINH

KopeoNOC TwWV UTTOOOXEWYV KAl VA TTOPAUEIVOUV KOPETUEVOL

KAAIO
.« Atropuyn YTmrepkaAlaipiag otnv apxn

1.

.  Atropuyn YTrokaAlaiuiac apyoTtepa
AITTANOPAKIKA

2TTaVIWC ATTaITOUVTAl

OQ2POPOZ
2.€ EVNAIKEC UOVO O€ KaYeCia

2.UvNOncg TTpakTikn ota TTaidid— yia TIuEC <1.0 - 1.5



OEPAINEIA AKO KAI INZOYAINH

* H INXOYAINH XOPHI'EITAI T'IA THN ANTIMETQINIZH THZ OZEQZHZ KAI OXI THZ
YNEPIAYKAIMIAZ

v AEN MPENEI NA AIAKONTETAI NOTE, E®’ O2ON EMIMENEI H O=ZEQZzH

= H iIvoouAivn HEIwVEl TN YAUKOCN TOU TTAAOUMATOG KUPIWGS AOYW HEIWONGS TNS NTTATIKAG

TTOPAYWYNG TNG, TTAPA AOYW alcnong TS XPNong TnS aTro TTEPIPEPIKOUC I0TOUC



Kafe 1 U lIvoouAivng HETAKIVEI

4-5 g FAYKOZHZ ENTOZ TOY KYTTAPOY



XOPHIMHZH INZOYAINHZ

1. Tutroc¢ IvoouAivng: Regular ivoouAivn

2. 000¢ xopnynonc: Bolus I.V. — CLDII (Continuous low dose I.v. infusion)

3. Aoon: 0.1U/kg — I. V. Bolus aueoa

!

0.1U/kg/hr — CLDII (Cont. low dose I.v. Inf.)



UTILITY OF INITIAL BOLUS INSULIN IN THE TREATMENT OF
DIABETIC KETOACIDOSIS

Nikhil Goyal, mp,”"t Joseph B. Miller, mp,*t Steadman S. Sankey, pHD, ¥ and Usamah Mossallam, mp*

*Department of Emergency Medicine, tDepartment of Internal Medicine, and Department of Biostatistics and Research Epidemiology,
Henry Ford Health System, Detroit, Michigan

Me Tn 000N £POOOU ETTEPXETAI KOPEOHOC TWV UTTOOOXEWV
MTTOpEi va TTPOKANBEI uTTOYAUKaIia

2.€ Jia 12punvn TTPOOTITIKA MEAETN TTAPAKOAOUBNONC OEV PAVNKE ONUAVTIKO OPEAOC ME TN

yopnynon bolus ivoouAivng

Goyal N, et al. J Emerg Med. 2010;38(4):422-7



AO2OAOIIA IN2OYAINHZ (XTAI'AHN EI'XY2H)

1. Aoon: 0,05-0,1 IU/kgZB/wpa
2.  HemAoyn tnc d00NC CcapTaTal ATTO:
Tn coBapornTta Tn¢ ocewanc. Av gival cofapn, evapen pe 0,1 IU/kg2B/wpa kai

Tnv evaioBnaoia Tou aocBevouc oTnV IVOOUAivN (CUP@WVA PE TNV NAIKIA KAl TV

£CATOMIKEUMEVN TOU ATTAVTNON)

3.  To diIdAupa TTPETTEI VA XopnYEITal O€ CeEXwPIOT PAERIKA YPAUUN



INZOYAINH 2TH AKO

H Bepartreia ye MIKPES OOTEIC IVOOUAIVNG -
AVOOTEAAEI TNV KETOYEVEDN KaI TNV YAUKOVEOYEVEDN
AlopBwVvel TNV UTTEPYAUKAIMIO KOl TNV QVTIOTAON TNV IVOOUAIVN TTOU O@EIAETAl:
¢ T TwWV avTIpPOTTIGTIKWY OPUOVWYV TNC IVGOUANIVNC
2TO KETOVIKA owpaTta Kal Ta FFAS
2TNV AIJOCUMPTTIUKVWON KAl TIC NAEKTPOAUTIKEC OIATAPAXEC
2TNV UTTEPWONWTIKOTNTA

2.€ TIBavN Aoipwen



AIAPKEIA THZ OEPANEIAZ ME INZOYAINH

‘Ewc¢ Tn AUon Tng O¢cwang lvoouAivn Evoiapeonc n Makpag [Tpoooxn
dpaoncg 2 UVEXICOUUE TNV £YXUON IVOOUAIVNG
! + €WC TNV ETTITEUEN IKAVOTTOINTIKWY
Bpayxeiag 0paong s.c. insulin ETITTEOWV PE TNV S.C. IVOOUAIVN
Aoon: 0.05-0.1U/Kg/h !
! [1a atTopuyn
g
Otav 0 aoBevnc apxilel va aiTiceTal uttoTpoTrngG TG AKO

= 2UvNBwc o aocBevr ¢ avavnTITel EVTOC 36- 48 h

= [lpoooxn eav 1o K* opou < 3mEQ/L, OXI xopriynon IvoouAivng £wc¢ va diopbwbei o > 3mEQq/L



KPITHPIA IN'A TH AIAKOIMH XOPHIHZHZ IV INZOYAINHZ (AYZH THZ AKO)

= ATToKaTadoTaOoN TNS occwaong Oupa /aipa apvnTIKA YId KETOVIKA CWUATA

= O aoBevnc Ba TTpETTEl va UTTOPEl va AABEl Tpo®n (Evapgn aiTiong) Kal va aloBaveTal

KOAQ

o N\
SOS:

H yAuKO{n TTAACHOTOG MEIWVETAI TTIO YPHYOPA OTT’ OTI Ol KETOVEG

'’ auTto OEV OIAKOTTTETAI N XOPNYNON IVOOUAIVNG, £V OEV £CA@AVIOTOUV TA

\ /

KETOVIKO CWHOTA




AIAPKEIA THZ OEPANEIAZ ME ZTAT'AHN EIrXYzH (drip) INZOYAINHZ

1) Auon TnG KeETOCEWONC (Xaoua avioviwy < 10-12 mEg/L)

2.€ XNA pe augnuEVo XAoua aviovTiwy AOYyw TNG OUpPaIdiag — OPAAOTTOINON TOU [3-

OH-Boutupikou (<0.6 mM)
2) O aoBevn g 0ev £xel onuavTikn ocewaon (dITTavepakika > 18-20 mEq/L)

3) O aoBevnc £xel AaBel TTARpN NUeEPNOIa d0oN TNG MAKPAC dPAONG IVOOUAIVN >2 WPEC

TTPIV

2YNEXEIA




AIAPKEIA THZ OEPANEIAZ ME ZTATAHN EIrXYZzH (drip) INZOYAINHZ (XYNEXEIA)

4) Tipéc yYAukodnc <250 mg/dL

5) O aoBevnc 1I0avIKa TTPETTEI va TTEIVAEI (E€OX0 ONUEIO OTI N KETOCEWON AUBNKE)

Edv dlakoTrel n £€yxXuon IVOOUAIvNG Kal 0 aoBevig Ogv aITioTel N 0gv AaBel IV yAukodn,

aQucaveTal o Kivouvog utrotpotrng Tng AKO



XOPHI'HZH KAAIOY 2TH AKO

Av 10 K+ opou eival >6 mEqg/L

AEN trpetrel va xopnyeital K+, yEXpIC 0Tou eAeyXOei N vepPIK AEITOUpyia KAl UTTAPXEI
IKAVOTTOINTIKN N dloupnon

210 TTpwTa 1-2 L uypwv AEN TTpET1TEl VO TTpOOoTiOETOI K*
Av uttapyxel dloupnon — lNpooTifetal K* atrd Tov 3° 0po Kal HETA AV €ival ATTAPAITATO

ACOeVNC Je OAlyoupia N ve@pikn avetTrapkela: Ta eTTiTreda Tou K* TTPETTEI va EAEYXOVTal guXva
UTTO OUVEXN KOPOIOYPAPIKO EAEYXO

H £yxuon tou K* ouveyideTal Ewg OToU 0 aoOevC UTTOPEI va avexXBei TN ANWn CUPTIANPWHATWYV
K* a1ro 10 OTONO



XOPHIHZH KAAIOY TIZ NMPQTEZ QPEZ 2TH AKO

TIMH KAAIOY XOPHI'HZH KCL

YTrepkaAiaiyia > 5,3 Oxi1 xopnynon via 1 h. ETraveAeyxog

«KaAlaipia tTng AKO» 4,0-5,3 KCL 10 mEg/h

YTrokaAlaiuia (3,5-4,0) KCL 20 mEqg/h

STOP IN2OYAINH

20Bapn YokaAiaipia (< 3,5) KCL 20-60 mEg/h, uttd ouvexr) HKI/kr TrapakoAoudnon
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AITIA AKO

1. O1 Aolpweelc (25-35%)
2. H mapaAeipn r avetrapkng xpnon ivoouAivng (15%)
3. O dIapBNATNG veéac evapeng

4. To ouvaloOnuarTiko kai euaoiko stress (OEM, eykauuaTta, tpavpara) (10%)

H yAukayovn, ol KaTteXOAauivec Kail n KopTi(OAN BpiokovTal aucnUEVEC KATA TO

stress. ETrakoAouBei au¢nueEvn avTioTaon atnv IVOOUAIvVN.



AITIA AKO

5. Aiagopa aAAa yeyovoTta (20-45%)
“brittle diabetes”
AIQTPOPIKEC DIATAPAXEC KAl TTAPAAEIYN IVOOUAIVNC
[TpoxwpenUEVN VEUPOTTABEIO KOl YOOTPOTTAPEC (ETTAVEIANUMEVOI EUETOI)
AVTIQUXWOIKA, KUpiwc olanzapine (Zyprexa) kai clozapine (Leponex)

Kokaivn



EAEIMXOZ I'lA THN YINOKEIMENH AITIA (AOIMQ=H) 2TH AKO

[TupeTdC: MTTOPEI VO PNV UTTAPXEI O€ ONUAVTIKO TTOOOOTO a0oBevwy UE dlaNTn Kal
ETTEIYOUCA KATAOTACN

Aeuka aipoogaipia: Oxi omravia ival augnueva (>20.000/kky) €T1Ti atTOUCIOC
AOINWENC

[TpEtTel va AapfavovTtal KAAAIEPYEIEC KAl AV UTTAPXEI MEYAAN TTIBavoTnTa Aoinweng,

XopNyNOTE EUTTEIPIKA AVTIBIOTIKA KAAUTITOVTAC EUPU GACHA UIKPORBIWV



[MPOAIAGEZIKOI 'H EKAYTIKOI MAPAIONTEZ IN'A AKO*-YMKK*

AKO YMKK

ANENAPKHZ AO2H IN2OYAINHZ  ANENAPKHXZ AO2H INXOYAINHZ (21-41%)

MPQTOAIAITNQ2H ZA (20-25%) AAIAINQ2TOZz 2A

O=EIA NOzHzH O=EIA NOzHzH

-Noipwen (30-40%) -Noipwin (32-60%) (MNveupovia, OupoAoipwen, 2nwn)
AEE -AEE

-OEM -OEM

-O&¢eia TTaOYKPEATITIC -O&cia TTaOYKPEATITIC

-Mveupgovikn egBoAn, Evrepikn atro@pacn, Ne@pikn
QVETTAPKEIO, ZOBapa EYKAUMATA, YITOPAXVOEIONG
aijgoppayia
ENAOKPINIKA NOZHMATA

AKO= AiapnTikn KetoOgEwaon YMKK=YrepuMpypaXarpidc@updototirwon, 2. Cushing



[MPOAIAGEZIKOI 'H EKAYTIKOI NMAPAIONTEZ IN'A AKO*-YMKK*

OAPMAKA OAPMAKA

b-blockers

AvaoToAgig d1aUAwWYV aofeoTiou

KAolaTtrivn (Leponex®), OAavlaTrivn KAolaTtrivn (Leponex®), OAavlaTrivn
(Zyprexa®), Aifio (Zyprexa®), AiGio

Kokaivn XAwpotmrpopadivn (Largactil®)
TepBouTtaAivn (Dracanyl®) 2TEPOEION

AvaoToAgig SGLT-2 Oc1adI0IKA dloupPNTIKA

AVOOOKOTAOOTAATIKA
OAIKN TTAPEVETEPIKN dlaTpOPN
Kai aAAa...

AKO= AlapBnTtikn KetoOgewaon

YMKK=YTrepwopwTikey Mn KeTwTIK Kitabchi AE et al. Diabetes Care 2001; 24:131
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2YNOWH ANTIMETQNIZHZ AKO



2YNOWH - AAAATEZ ZTHN ANTIMETQNIZH AKO

*To rpoAnua otn AKO gival To «K» kai To «O», ox1 To A...
*METpNON KETOVWYV AiaTOC

*MéTpnon AeBIkou pH avTti aptnpiakou yia ABGs — ApTnpIaKo aiga HOVOV €AV TTPETTEI

va ueTpnBei 1o pO2 n 1o pCO2
=Xpnon diaAupaTtoc NaCl 0.9%

=Agv atraiTeital 000N £pOOOU IVOOUAIVNG, ¢’ OO0V apXilel EyKaAIpa £yXUon IVOOUAIVNG O€

doon of 0.1 u/kg TV wpa



2YNOWH - AAAATEZ ZTHN ANTIMETQNIZH AKO

=*QupunoOeite o1 0.1U/Kg TNV wpa gival Eva OXETIKA CUMTTUKVWUEVO OIGAUO

IVOOUAIVNG KalI TTPOCOXN YIa OTTOQUYN UTTOYAUKQIUIOGC

= XPNOIUYOTTOIEIOTE KAl T OUO XEPIa PE PAEPOKABETNPO O€ KaBeva (two-bag
system) . To eéva «xépi Tou NaCl kai ivoouAivne» vyia €yxuon NaCl 0.9% ue
TNV £€yXUuaon TNC IVOOUAIVNC. To GAANO «XEPI TNC YAUKOCZNC» YIa £yXuon
YAukolnc 5 N 10%, otav n yYAukodn aipatocg reoel <250 mg/dl



2YNOWH - AAAATEZ ZTHN ANTIMETQIMIZH AKO

= 2 uveyxidoupue To avaAoyo IVOoUAivnG JaKpag dpaong trX. Lantus/Levemir otn

ouvnon doon Toug




2YNOWH - AAAATEZ ZTHN ANTIMETQIMIZH AKO

2YNEXHZ NAPAKOAOYOHZH

v 'Auk6(n aipaToc (k&Be 1-2 wpec)
v HAekTpOAUTEC KOl pH (KGBe 2-6 wWpEC)

v OuUpa yia YAUKOZN Kal KETOVIKG ocwpaTta (KABe 4 wpec)



2YNOWH - AAAATEZ 2THN ANTIMETQIMIZH AKO

[MTAPAKOAOYOHZH (1Z0ZYT10 YI'PQN)

NA ZYT'IZETE KAOHMEPINA TON A2OENH

Eival évag¢ KAAOC TPOTTOC EKTIUNONC TNC EVUOATWONC




KAPTA NMAPAKOAOYOHZHZ

Huepopnvia:
QPA:

BAPOZ

EMINEAO ZYNEIAHZH2
OEPMOKPAZIA
ZOY=ZEIZ

ANATMNNOE2
APTHPIAKH NIEZH

FAYKOZH OPOY

KETONEZ OPOY
KETONEZ OYPQN

HAEKTPOAYTEZ

Na

K

cl

HCO3

OYPIA/Kpeativivn

Tovikétnta (2[Na]+Mukoln/18)
Xaopa avioviwv

AEPIA AIMATO2

pH [(D)AeBko 1 (A)ptnplako]
PO,

pCO,

O, SAT

INZOYAINH

Movadec / 086¢ xopriynong

XOPHIOYMENA YITPA/METABOAITEZ

0.45% NacCl
0.9% NacCl
5% Dextrose
KCI

PO4

AAAa (HCO3)

ANMOBAANOMENA YTPA

Ouvpa
AN\

[IPO2APMOIH a6 ADA, Diabetes Care 2004;27(Suppll):S94



YNOTIAYKAIMIA




AIATNQZzH

TPIAAA TOY WHIPPLE
1. ZupTtrTwpaTa/onueia YITOYAUKAQIMIOG
2. TeEKunpiwon TnS YIToyAUKaIHiag

3. Ymoxwpnon TwWV CUNTITWHATWY HE TN Xopnynon YAUKOCNG

* [1pETTEl VO OKEQPTOPAOTE TN dIAYVWON O€ KABE TTEPITTTWON PMETABOAWY TNC ouVvEIdDNONC

= Apyeon JUETPNON 0€ OAOUC TOUC aoBeveic TTou gugavidovtal pe eikova AEE, otracpouc,

WUXWOIKO €TTEIOO00I0, VOapKOANWiIa



OPIZMO2-TAZINOMH2H YINOIAYKAIMIAZ

1. ZOBAPH

ETreico010 yia 1o 0T10i0 0 a0Bevnc Xpeladetal Fonoeia atrd ETEPO ATOUO Yia AnWn
CHO, yAukayovncg KATT. MTTopei va unv UTTapxEl EpyacTnPIOKN TEKPNPIiwon Aueoaq,
OAAQ N VEUPOAOYIKN avakauyn ME TNV ETTAVOO0 TNC YAUKOCNGC OTO (PUCIOAOYIKO

Oewpeital ETTaPKNG ATTO0EIEN
2. ZYMINTQMATIKH-TEKMHPIQMENH
ETreic0010 ue KAQOIKA CUMTITWHATA Kal HETPNON YAUKOZNG TTAGouaToc<70 mg/dL

3. AAYMINTQMATIKH

1. ETTeI00010 XWPIC TA TUTTIKA CUPTITWHATA, AN e pETPNON YAUKOINC

TTAAopaToc<70 mg/dL



OPIZMOZ-TAZINOMHZH YINMOIAYKAIMIAX

4. TIOANH, ZYMINTQMATIKH YINNOIAYKAIMIA

ETreic0010 JE TUTTIKA CUUTITWHOTA TTOU OMWC OEV OUVOOEUOVTAI ATTO JETPNON

YAUKOCNG TTAAguaToc</70 mg/dL
5. WEYAO-YTOIAYKAIMIA

ETrei00010 KOTA TO OTTOIO TO ATOPO PE OIARNTN ava@EPEI KATTOIA ATTO TA CUMTITWHATO
TNC UTTOYAUKaIMiag, aAAG n peTpnueEvn YAukoln TTAaouaToc sivar>70 mg/dL ye KaBodikn

WOTOCO TACN



AITIA YINIOTAYKAIMIAZ

1. DPAPMAKA: [voouAivn, couA@ovuloupieg), ailBavoln, mevtautdivn, Kivivn, ZaAlKUAIKA, OOUA-
povapideg K.a

2.ENAOIENHX YTEPINZOYAINIZMOZ: lvoouAivwua, AMNeg diatapaxeg B-kuttdpwy, Ekkpl-
Taywyd (couAgovuloupia), Autodvooa (QUTOAVTICWHATA OTNV IVOOUAIVN, LTTOOOXEA IVOOUAI-
vng B-kUTTapO0;), EKTOTN éKKPION IVOOUAIVNG

3. KPIZIMEZ AXOENEIEX: Hmatikn, ve@pikr rj Kapdlakr avemdpkela, 2npaiuia, Aottia

4. ENAOKPINIKEXZ ANEMAPKEIEXZ: Kopti(oAn, AuénTikn opuovn, MNukayodovn Kal emveppivn
A1)

5. Non-B-cell OIFKOI: lvoodpkwpua, pecobnAiwpa, paBoopuvocdpkwua, AITOCAPKWUA, AAAa
oapkwuata. Hmatwpa, oykol emMvePPLoiwy, KapKIVOELON,MLEAwUA.Asuxalpia, Aep@wpaTta, Je-
AQVWA, TEPATWUATA.

6. AIATAPAXEXZ NHIMIAKHZ KAI MAIAIKHZ HAIKIAZ: MetaPBatikry Suocavelia otnv vnoTeia,
Neoyévwnta SaPnukwy pNTEPWY (LTTEPIVOOUVAIVIONOC), [Napatetapévn UMEPIVOOUAIVAIUIKD
uTToyAuKalpia Twv veoyevwnTwv. KAnpovopoLpeveg evCUUIKEG EANENPELC.

7. METATEYMATIKEX: AvtidpaoTikEG (UETAG and yaoTpikEG enmepaoelg), Emayouevec and alba-
VOAN. 2ZUUITTWUATA TOL AUTOVOUOU CLUPTTABNTIKOU XWwEIC TPayUaTiKr) LITOYAUKAlUia

8.MPOKAHTEZX (FACTICIOUS): Me ivoouAivn 1} cOUAQOVUAOUPIEG



AITIA YINIOITAYKAIMIAZ

* [Mepicoeia IvoouAdivng N avTidiaBnTIKwyV OIOKIWV
TTAPAAEIYPN YEUUATOC
EVTOVN AoKNON XWwpEIi¢ avaAoyo yeuua
KAKOGC OUYXPOVIONOC IVOOUAIVNC & YEUUATWY
OUVUTTAPXOUOEC TTABNOEIC

KAKN atroppopnaon IVOOUAivng
= Katdxpnon aAKoOA
* l[voouAlvwpuaTta

= AVTIOPAOTIKN UTTOYAUKOIMIO META YEUMO



AITIA YIIOITAYKAIMIAZ

How to RE-EXPLAIN hypoglycemia :
= Renal

= EXogenous drugs (insulin, oral hypoglycemics, alcohol, pentamidine, quinine,

guinolones)
= Pituitary insufficency (no GH or cortisol)
= Liver failure (no glycogen stores)
= Adrenal failure (no cortisol)
= |[nsulinomas/ Immune hypoglycemia

= Non-pancreatic neoplasms (retroperitoneal sarcoma)



[MAOGODYZIOANOIIKH KATATA=H YINOIAYKAIMIAZ

Mnxavionos MeTayeupaTiki

Aucnuevn +[leplogela IVOOUAIVNC + [vooUuAivwua + ETTEMBaocelc oTo
opaon #2 OUNPOVUAOUPIEC * AUTOQVOON eTTIKO T1.X. Billroth I1)
IVOOUAIVNG «[evTapidivn (avTiowPaATa EVAVTI « AIBavOAN kal Zaxapn
+Kivivn UTTOOOXEQ IVOOUAIVNG (gin tonic)
+*AVOAOTOAEIC METATPETTTIKOU N TNG IVOOUAivNG) + MAYKPETOVEVAC
ev(Uuou + OyKoI TTOU TTapAayouV

UTTOYAUKQIUIQ TTANV
TOU IVOOUAIVWHOTOGC

+ Mn wpiya epouTa

IGF

HTTaTIKN + AIBavOAn * 2UMPOPNTIKN Kapolakn

OuoAciToupyia = Mn €KAEKTIKOI B AVAOTOAEIC QVETTAPKEIA, ONTITIKO
shock, TTOAAQTTAEC
EVOOKPIVIKEC
QVETTAPKEIEC



NMAGODYZIOAOIIKH KATATA=H YIOIAYKAIMIAX

EAQTTWHEVO + XpOVIA VEPPIKN + Qupaiyia, coapn
UTTOOTPWHO QVETTAPKEID UTTOBpPEWIa
Aucnuevn * 2 WMATIKA AdoKNoN + MeyaAol oykol,
KaTtavaAwaon TTAPATETAUEVN

YAUKO(NG aoknon



ANANTHZH 2THN YINOIAYKAIMIA

TIME2 TAYKOZH2  AINANTH2H

<80 mg/dL J EKKPIONC IVOOUAIVNG
<65-70 mg/dL T €KKpIONC YAUKQyovNG
T "EKKpIONC £TTIVEQPIVNC
<60-65 mg/dL T 'EKKPIONG au&nTIKASC OpPMOVNG
<60 mg/dL T 'Ekkpiong KopTI{OANG
<55 mqg/dL ADPEVEPYIKN CUUTITWHATOAOYIO
<50 mg/dL NEUPOYAUKOTTEVIKI CUUTTITWHATOAOYIO

O1 TINEG TPOTTOTTOIOUVTAI TTPOG TA TTAVW O€ KOKWG puBbuilopevo ZA

& TO avVTIOETO



Hypoglycemia in Insulin-Treated Diabetes: A Case
for Increased Vigilance

Table 2. Hypoglycemia Classification, Symptoms, Counterregulatory Response and Management'?"-'®2

Classification Blood Glucose Level Counterregulatory Response Expected Treatment Strategies
(mg/dL)* or Physical Consequence Symptomatology
Hypoglycemia < 72 * Release of glucagons Mone * Can be anticipated with paired
* Release of cortisol glucose testing and CGM
* Release of growth hormone * Act to prevent additional decrease
in blood glucose levels
Symptomatic = 54 Onset of autonomic * Fast-acting, high-glucose-containing
hypoglycemia symptoms: anxiety, foods
sweating, tremor, * |5 g carbohydrates (| tbsp of sugar,
palpitations, paresthesias, 4 oz of fruit juice, 2 can of regular
headache, hunger, soda, or 3 glucose tablets
or weakness * Recheck blood glucose in 15 min. If
< 70 mg/dL, consume an additional
|5 g of carbohydrates
Meuroglycopenia = 34 Cognitive deterioration * Irritability and * Patient may not be able to consume
belligerent behaviors liguids. Place tube of glucose gel in
* Drowsiness buccal cavity.
* Dizziness * Alternatively use | tbsp of honey.
* Blurred vision Patient may aspirate. Do not
* Difficulty speaking and  administer liquids or solids.
communicating
* Confusion
* Feeling faint
* Perioral numbness
Severe = 18 Coma, loss of consciousness, seizures. Administer glucagon | mg

neuroglycopenia

Death may occur if hypoglycemia is

prolonged and not reversed. If sleeping,

patient may fall out of bed.

ntramuscular stat.

*Mean levels for these findings were derived from several studies; thus, there is considerable inter-individual variability.
Abbreviation: CGM, continuous glucose monitoring.

Postgraduate Medicine, Volume 123, Issue 4, July 201 |



Over Time, the Rate of Severe Hypoglycemia Increases in Intensively Treated Patients: ADVANCE Study

Standard treatment

N
N
|

. Intensive treatment

Severe hypoglycemia (%)
L7 5T

o
N
l

0 | I r | |

0-12 13-24 25-36 37-48 49-60

Time (months)

Zoungas S, et al. N Engl J Med 2010;363:1410-8



ANTIMETQITIZH YITOTAYKAIMIAZ



O KANONAZ TQN TPIQN «15»

EtravéAeyxoc ['Aukolnc

Edv atraiteital,
geTTavayxopnynon 15 g

Avapovr 15 min

@
Xopnynon 15 g

YAUKOGNG N TPOPNG pE
TAOXEWC OPWVTEC

UOATAVOPAKEG *

ol .

Y5 @AUTC XUpO @POoUTOU 1] AVAWUKTIKOU
3 tabs yAukodng

—  1ko peEA, 1 ky (axapn n oipot —
25 mL D50 IV push

1 mg glucagon IM

—



O KANONAZ TQN TPION «15» A~ /
[Mpoooxn:
AtTouyn utrePdIopOwong,
TTOU Ba 0dNyNoel o€ UTTEPYAUKAIMIO

OTIG ETTOMEVEG 4-6 WpPEC



ANTIMETQITIZH YINTOIAYKAIMIAX

2E AZOENH MNOY EMNIKOINQNEI
= AQWnN YAUKOZNC aT1TO TO OTOMA (XUMOC, Olokia) 15-20 g apeoa kal o€ 15-20 min

= AQYnN KavovikoU YeupaTog, TTeIdN N YAUKOCN OlapKei TTEpITTou 2 h

2E A2OENH NMOY AEN EMIKOINQNEI
= Xopnynon 50 cc yAukodnc 50% iv
= [Aukayovn 1 mg im o€ 2A tutrou 1

= @eiapivn 100 mg Iv og aAKOOAIKOUC



ANTIMETQNIZH YNOIAYKAIMIAX

D10 in the Treatment of Prehospital Hypoglycemia:
A 24 Month Observational Cohort Study

H. Gene Hern MD, Matthew Kiefer MD, Derex Louie PharmD, Joseph Barger
MD & Harrison J. Alter MD, MS

= 2eTNC MEAETN pE 871 aobeveic, 100 ml D10W

= Méon apxikn TipA YAukodng: 37 mg %

= 23% atraiTnOnke va tradpouv Kai 2" bolus

* 0.8% (< 1:100) atraitnnke va tradpouv Kai 3" bolus
= Méon aAAayn TipwV YAUKOZNCS 55 mg% (32-80 IQR)
= Ox1 AE

Prehosp Emerg Care 2017;21(1):63-7



ANTIMETQITIZH YINTOIAYKAIMIAX

D10 in the Treatment of Prehospital Hypoglycemia:
A 24 Month Observational Cohort Study

H. Gene Hern MD, Matthew Kiefer MD, Derex Louie PharmD, Joseph Barger
MD & Harrison J. Alter MD, MS

2YMIIEPAZMA

ANQOTEPEC aucnoav IKAavoTroiNTIKA YAUKOINC

D50 og 250 o€ 5 min

D10 og 100 og 10 min

[TIBavwg va xpeialetal ettavaAnyn xopnynong tng D10 oe 1:4 aoBeveic
D10 evdexeTtal va gival TTIo aoPaAng

Aev uttapxel oploTikn head to head peyaAn peAETn akoua
Prehosp Emerg Care 2017;21(1):63-7



EMERGENCY KIT

GLUCAGON - LILLY

| NS >
e l X S ‘ f
‘ Fi8Ie - — —" — ) ‘1
GLUCAGEN - NOVO NORDISK



GlucaGen® 1mg

* H ouokeuaaoia trepiAauavel eva @iaAidlo Twyv 2 ml ttou TrepiExel 1 mg
avOpwTTIVNG, BIOCUVOETIKA TTAPACKEUAOHEVNC UOPOXAWPIKNG

YAuKayovnc Kail eva @laAidlo ye 1 ml diaAuTtn

= To Glucagen® utropei va eveBei pe 6Aoug Toug TPOTTOUC (EVOOPAERIO —
eVOOUUIKA — UTTOO0PIa) AAAG ouvnBEaTEPN €ival N EVOOUUIKA Xopnynon.
H £ykaipn evOOMUIKN XOPNyNnor) TOU UTTOPEI VA ETTIPEPEI AVATACN

UTTOYAUKQIMIKOU KWHUATOC EVTOC 15 AETTTWV



BACK UP SLIDES
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Normal respiration

Biot's respiration
aka ataxic respiration
— Periodic breathing:
hyperpnoea (or normopnoea) and apnoea
— Poor prognosis
— Neuron damage

Kussmaul breathing

— Metabolic acidosis (Diabetes mellitus)
— Hyperpnoea

K = Ketones (Diabetic ketoacidosis)

U = Uremia

S = Sepsis

S = Salicylates

M = Methanol

A = Aldehydes

(U)

L = Lactic acid/Lactic acidosis

Cheyne—Stokes respiration
— Periodic breathing:

Gradual hyperpnoea/hypopnoea and Apnoea

— Sleep/Hypoxemia/Drugs

— Hypoperfusion of the brain (respiratory center)



1. Intravenous fluid

Initial systolic blood

pressure (SBP)

Initial SBP 290 mmHg

<90 mmHg

* Give a fluid bolus of

* -
500 mL normal G'V:a‘:i:; ;l;:::mal
saline over 60 minutes
10-15 minutes

SBP <90 mmHg after

fluid bolus

* Repeat the fluid bolus
and get senior help.
Consider other causes
of hypotension
e.g., sepsis,
cardiac dysfunction

SBP remains <90 mmHg

after fluid bolus

* Repeat the fluid bolus,
get an immediate senior
review and consider
involving critical care

SBP =290 mmHg after

fluid bolus

* Give ongoing fluid replacement as follows:

e 1 L of normal saline with potassium chloride over
next 2 hours

® 1 L of normal saline with potassium chloride over
next 2 hours

® 1 L of normal saline with potassium chloride over
next 4 hours

Give 10% glucose 125 mL/hour in addition to
normal saline if blood glucose falls
below 14 mmol/L

* Give more cautious fluids in patients who:
® Are young (aged 18-25 years), elderly or

pregnant

e Have heart or kidney failure or other serious
comorbidities

Diabetic ketoacidosis - Management recommendations | BMJ Best Practice



2. Potassium

Measure urgently on venous blood gas
and reassess at 60 minutes, 2 hours and 2 hourly thereafter

Potassium level Potassium level Potassium level
<3.5 mmol/L 3.5t0 5.5 mmol/L >5.5 mmol/L
Get an immediate senior Add 40 rn_mnl/ L
review as additional potassium Donotadd
potassium needs to (use premu_ted pptasslum to |mE|aI
be given normal saline Intravenous fluid

with potassium chloride)

Diabetic ketoacidosis - Management recommendations | BMJ Best Practice



3. Insulin

Start a fixed-rate insulin infusion according to local protocols

Assess response to treatment hourly

If the glucose level falls below 14.0 mmol/L, consider reducing the rate
of intravenous insulin infusion to 0.05 units/kg/hr

mg/dl =18 X mmol/l

Blood ketones not

Blood ketones falling falling by at least
by at least 0.5 mmol/L/hour (and
0.5 mmol/L/hour no insulin pump
malfunction)

Continue fixed-rate insulin until: Increase the fixed-rate
Blood ketones <0.6 mmol/L insulin infusion rate
AND according to local
Venous pH>7.3 protocols
AND
Bicarbonate >15 mmol/L

Diabetic ketoacidosis - Management recommendations | BMJ Best Practice



4. Resolution of DKA
Defined as:
pH>7.3

AND
bicarbonate >15.0 mmol/L
AND
blood ketone level <0.6 mmol/L

Resolution of DKA <24 hours

Review by the diabetes
specialist team and

et start subcutaneous

and specialist input insulin once the patient

is eating and drinking

Involve senior support

Diabetic ketoacidosis - Management recommendations | BMJ Best Practice



XA2ZMA ANIONTQN

XAOMHO AVIOVTWYV

Na*+K*+Mg?*+Ca?*= HCO; +CIl+NAsUKWM.+0pYy. aviovTa+S 0O, 2+PO >

(Na* + K* + Mg?* + Ca?*)-(HCO5; + CI') = 25 mEqg/L

Na*-(HCO,+ClI-) = 10-12 mEq/L

Mn METPOUMEVA AVIOVTA KOl MN

mEq/L Mn METPOUMEVA KATIOVTA mEq/L
utToAOVYI{OMEVA Kal N uttoAoyiI{OMEVA

NAeukwpaTa (AseuKkwpaATivn) = AcBeoTIO <
Opyavika oCéa ) Mayvnoio 2
PLWOPOPIKEC PICEC 2 -
@elkeg pileg 1 —

KaAio -
2ZuUuvoAo 23 11




XPHZIMOI YNOAOIIZMOI INA THN AZIOAOIMHZIH THZ AKO

XAZMA ANIONTON (AG) : AG = [Na+] — [CI- + HCO3"]

Q>MOTIKOTHTA OPOY :

e PO (Na'] +1,6 X (Glu (ma/dl) - 100) + [Na* Metpnpévo]

100

EFFECTIVE Q2MQTIKOTHTA : 2 [Na*] + Glu (mg/dl)
18

OAIKO EAAEIMMA H,0 ZOMATOZ  QL=2AL() RS R I\ EW W Ih T
140




XPHZIMOI YNOAOTIZMOI NA THN AZIOAOIMHZIH THZ AKO

AIOPOQMENO [NA+] OPOY

Nepitrou 2 mEq |[Na* yia kd0g 100 mg/dL T tng FAukdIng

(FAUKOGNGpoy — 100)

[Na*] aiopeameND = [NaJopoy *+ 1.6 x 100

(FAUKOCNopoy — 100)

Na"‘ — Na+ + 214 X
[ ]AIOPGQMENO [ ]OPOY 100

" Edv yAukoln
opou
.~ <400 mg/dL

~ Edv yAukoln
opou
. >400 mg/dL




Algorithm for the Management of Hypoglycaemia in Adults with Diabetes in Hospital

Hypoglycaemia is a serious condition and should be treated as an emergencyregardless of level of consciousness
Hypoglycaemia is defined as blood glucose of <4.0mmol/L (if not <4.0mmol/L but symptomatic give a small carbohydrate snack for symptom relief)

See full guideline “The Hospital Management of Hypoglycaemia in Adults with Diabetes Mellitus” at www.diabetes.org.uk/joint-british-diabetes-society

Adults who are conscious, orientated Patient conscious and able to swallow, but Patient unconscious/fitting or very
and able to swallow confused, disorientated or aggressive aggressive or nil by mouth (NBM)

Check ABCDE, stop IV insulin (if running) Check ABCDE, stop IV insulin (if running) Check ABCDE, stop IV insulin, request

Give 15-20g of quick acting carbohydrate, such If capable and cooperative, treat as for mild medical support urgently.

as 5-7 Dextrosol® tablets or 4-5 Lift GlucoTabs® hypoglycaemia. If not capable and cooperative but Give 100ml 20% dextrose or 200ml 10%
or 150-200ml pure fruit juice** can swallow give 2 tubes of 40% glucose gel dextrose over 15 minutes

Test blood glucose level after 10-15 minutes (squeezed into mouth between teeth and gums). If IV access not possible use 1mg Glucagon
and if still less than 4.0mmol/L repeat Test blood glucose level after 10-15 minutes and if IM*

treatment as above up to 3 times. If still still less than 4.0mmol/L repeat as above up to 3 Recheck glucose after 10 minutes and if
hypoglycaemic, call doctor and consider IV times. If still hypoglycaemic, call doctor and still less than 4.0mmol/L, repeat

dextrose or IM glucagon as per “severe” consider |V dextrose or IM glucagon as per treatment as above

pathway “severe” pathway

Check glucose after 10-15 minutes. Once blood glucose level are now > 4.0mmol/L or above: Give 20g If glucose now 4.0mmol/L or above, follow

of long acting carbohydrate e.g. two biscuits, slice of bread, 200-300mI| milk or next carbohydrate up treatment as described on the left.

containing meal. Give 40g if IM glucagon has been used. For patients with enteral feeding tube give If NBM, once glucose >4.0mmol/L give 10%

20g quick acting carbohydrate via enteral tube e.g. 50-70ml Ensure® Plus juice or Fortijuce®. glucose infusion at 2100ml/hr until no longer
NBM or reviewed by doctor

DO NOT omit subsequentinsulin doses. Continue regular capillary blood glucose monitoring *Glucagon may take up to 15 minutes to work and may be
for 24-48 hours. Review insulin and/or oral hypoglycaemic doses. If previously on IV insulin, ineffective in treating hypoglycaemia in undernourished
would generally consider restarting insulin once blood glucose >4.0 but may require review of patients, in severe liver disease, sulfonylurea induced
regimen. Give hypoglycaemia education and refer to inpatient diabetes team. hypoglycaemia and in repeated hypoglycaemia.

https://abcd.care/sites/abcd.careffiles/site_uploads/JBDS 01 Hypo Guideline  FINAL 23042021 O.pdf



