EMNEITONTA NEPIZTATIKA 2T0
AKXAPQAH AIABHTH

EAENH MAQYTAT

KAGHFHTPIA AGOAOLIAS IATPIKHZ ZXOAHY EKE

B! [IPOr1. IAOOAOTI IKH KAINIKH, TIEN «ATTi4

E. MIOYTATH 1



H aoBevig XX, 22 etwv, dlakopiletal ano WBWwTIKR KAWVIKA ano to EKAB ota TETI pe

BuBidtnTa Katl To NARPWHA Tou acBevo@dpou divel TIG €ENC NANPOYPOPIEG:
= O 36,2°C

= Jopuéec: 100

= SpO,: 99%

= Al: 95/45 mmHg

AVAUEVETAL TO EVNUEPWTIKO ONUEIWUA aAno TNV IOWTIKA KAWVIKN...



TI TIOETAI 2TH AIA®OPIKH AIAI'NQ2H

& INOIEZ EINAI Ol ENAEAEITMENEZ ENEPTEIEZ ;



AIA®OPIKH AIAINQZH MTQzHZ EMINEAOY ZYNEIAHZHZ

NEYPOAOI'IKA NEYPOXEIPOYPI'IKA

«E», AEE =KpaVvIOEYKEPAANIKEC KOKWOELG

= XWPOKATAKTNTIKEG ECEPYATIEC TOU
EYKEPAAOU

KAPAIAITEIAKA

2YTKOINTIKO ENEIZOAIO:

= AYYELOKIVNTIKEG KPIOELG (ANAEC ANOBUUIER)
= ENeloodila kapdloyevoug altioAoyiag

= OpBooTaTikh undTaon



AIA®OPIKH AIAINQzH NMTQ2HZ ENINEAOY 2YNEIAHZHZ

METABOAIKEZ - HAEKTPOAYTIKEZ AIATAPAXEZ

= YINEPAYKAIMIA - YITIOI'AYKAIMIA
Anattouv apeon avaykn dlayvwon Kat QVTIHETWNLON

= YTEP- & YT1O- NATPIAMIA
AlOTAPAXEG TWV AVWTEPWYV VONTIKWY AEITOUPYLWY, OlOTAPAXH OUVEIDNONG I KWL



AIA®OPIKH AIAINQzH MTQ2HZ EMNINEAOY 2YNEIAHZHZ

METABOAIKEZ - HAEKTPOAYTIKEZ AIATAPAXEZ

* YINEPMAI'NHZIAIMIA
unvnAia, ouyxuon, HUIKAG aduvapia, Katapynorn TEVOVTIWY aVTAVAKAQOTIKWYV

= YINEPKAAIAIMIA

VEVIKEUPEVN HUTKA adUVOUIa HE KOTAPYNON TEVOVTIWY QVTAVAKAQOTIKWY Kal
napalodnoiec AKpwv, ouxva dlaTAPAXN AVWTEPWY VONTIKWY AEITOUPYLWV

* YNEPAXBEZTIAIMIA
NPOKAAEL LETAPBOALKI eyKEPAAONABeLa, EUKOAN KOMWON, HUIKH aduvapia



AIA®OPIKH AIAINQZH MTQZHZ EMINMEAOY Z2YNEIAHZHZ

YNOZYITONAIMIA

=YMO=IA

AOYWw mABnon¢ avarmveuvoTLKOU CUCTAMATOC N
uewwpeva enineda O, oto neptBarlov

=sANAIMIA
XapoKTNPLOTLKA, Ta ETtELoO0dLa epdavilovral
UOTEPO ATIO ACKNON

="YMEPAEPIZMO2

2uvnOwc mpokaAeital ano ayyoc. Npocoxn
OMWG YLla UTTOKELEVN KapSLOAOYLKN -
TIVEUOVLKN Slatapaxn

MpokKaAel avaTVEUOTLKI) AAKAAWGCN TTOU
ouvodevEeTal amo nopalodnoieg MEPLOTOUATLKA
Kol oTol AKpa, aicOnua (dAng Ko omavia
anwAELX cUVELONONC

WYXOIENH

= NAPKOAHWIA

EkdnAwvetat pe awdpvidla, cuvtopa emelcodLa UTIVOU, OLKOUN
Kol otn Slapkela SpactnplotNTwy rnou dev euvoouv TNV
geudavion vnvou

Eneloodla anwAelog puikol TOVoU o€ TtEPLOdOUC
ocuvaloOnuatikng doptiong

= WYXOIENHZz KPIZH

Yrtodvovtal ETUANTITIKEC KPLOELC

MNaBoyvwpovika, n mtwon oto €dadoc dev cuvodeveTal amo
TPOUMATLOMO Kol SEV CUVUTIAPYXOUV KUAVWON, SLATOPOXES
QVOTTVONC, amwAELa oUpwV 1 6nén YAwooog

Exouv peyalUtepn SLAPKELA LE TTOLKIAEC EKONAWOELG Kall

SOLOKUUAVOELG

OL uTtEPKLVNOLEC £XOUV OLUVNBWC «OEAUATIKO» XOPOKTH P
Kal 6lvouv TNV eviUTwon EKOUGLWVY | NULEKOUCLWV KLVHCEWV
OL aoBeveic unopei va tpoBalouv avtiotaon otnv
npooraBeila fonBdelag



AIA®OPIKH AIAINQzH NMTQ2HZ ENINEAOY 2YNEIAHZHZ

E=QTEPIKOI MAPACONTEZ

= YNEPAOZOAOIA ®APMAKQN
Bev{obLalemiveg, olvOmveEU A, NPwWivn, K.O.

= AHAHTHPIAZEIZ
Movoéeidlo Tou avBpaka

2YNNOZHPOTHTA

= JAKXAPQAH2 AIABHTH2
= HMNATIKH ANETTAPKEIA

= NEOQPIKH ANEMAPKEIA
= ENAOKPINOITAGEIA

= AOIMQZ=EIZ TOY KN2



NMPQTEZ ENEPIEIEZ 2E A2©ENH ME MNMTQZH ENINEAQOY ZYNEIAHZEQZ

* Airway — EAeyxoc aepaywyou

* Breathing — Kopeapoc ofuyovou, pubpog avamvong

* Circulation — Apmpiakn lMieon, 2uceic, HKT, [V ypappn

* Disability — AZloAoynan Emimedou 2 uveidnanc (KAipaka ['Aaokwpng)

* Exposure — [1Anpnc e¢taan Tou aoBevouc yia TpaupaTa, 0TieC Aoipdweng, ecavenuara
— OeppopeETpnan, YErpnan oakyapou (stick)

— Anwn TTANPOYOPIWY ATTO CUYYEVEIC, TANPWHA aoBEVOPOPOU, TTAPEUPITKOUEVOUC



KAINIKO NEPIZTATIKO

dortntnG nou napeupioketal oto TEN napatnpel 0TI n aoBevAC EPEL AVTAILA

IVOOUAIVNG...




TI TIOETAI ZTH AIA®OPIKH AIANQZH ;



1. YIIOITNYKAIMIA

2. YIIEPINYKAIMIA
[ AIABHTIKH KETO=EQ2H (AKO)
I. YTIEPQIMQTIKH MH KETQZ2IKH KATAZTAZH (YMKK)
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OA MIMNOPOYZE H AZOENHZ NA EXEI YINOTIAYKAIMIA



AITIA YTIOI'AYKAIMIAZ

How to RE-EXPLAIN hypoglycemia :
REnal

EXogenous drugs (insulin, oral hypoglycemics, alcohol, pentamidine, quinine, quinolones)

Pituitary insufficency

Liver failure (no glycogen stores)
Adrenal failure

Insulinomas/ Immune hypoglycemia

Non-pancreatic heoplasms (retroperitoneal sarcoma)

14



YMNOIAYKAIMIA ZE ATOMA ME ZA

» [epinou 1/3 pe 2A tunou 1 €xouv 1-3 enelcddla coBaprC UNOYAUKALLIOG €TNCIWG

* lvoouAlvoBepaneguopevol pe 2A tunou 2 €xouv 1 enelcodlo ooBapng

UNMOYAUKQLUIOG £TNOIWG

* H unoyAukatpia givat o peiCwv Napayovtag KN ENTEUENG YAUKALULKAG pUBUIONG



AIAINQZH YTIOIAYKAIMIAZ

TPIAAA tou WHIPPLE :
1. 2ZUPNTWHATA - ZNUEa YNOYAUKALUIAG
2. Tekpnpiwon YNoyAuKalpiag

3. Ynoxwpnon Twv CUMNTWHATWY HE TN Xoprnynon YAUkoldnG

" 2 KEPTOMAOTE TN dlAYyvVwWOon o€ KABe nepinTwon HETABOANG TOU €NNEdOU OUVEIdDNONG

» Apeon petpnon N'Aukodng o€ OAoug Toug acBeveic nou gpgavidovTal PE EIKOVA

AEE, onaopoug, yuxwolko enelcodlo



AMNANTHZH ZTHN YTINOIAYKAIMIA

TIMEZ TAYKOZHXZ AINANTHXH

< 80 mg/dL  EKKPLONG LVOOUAIVNG
< 65-70 mg/dL T €KKPLONG YAUKQYOVNG
T 'EKKPLONG €NVEPPIVNG
< 60-65 mg/dL T 'EKKPLONG QUENTIKAG OPUOVNG
< 60 mg/dL T 'EKKpLONG KopTI{OANG
<55 mg/dL ADPEVEPYIKN CUUNTWHATOAOYIO
<50 mg/dL NEUPOYAUKOMEVIKA CUUNTWHATOAOYIA

OL TWEC TpononoouvTal NPOG Ta NAVW o€ KAKWG pudulopevo ZA & to avtifeto
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2OBAPOTHTA YTNOI'AYKAIMIAZ

TiMez | =70 mg/dL <54 mg/dL XwpPiC CUYKEKPLUEVO
FAYKOZHX (=54 mg/dL) YAUKQLHUKO €ninedo
*Qewpeital KAVIKG “Oplo eppaviong Twv “XapaktnpigeTal ano
ONUAVTIKA, VEUPOYAUKOMEVIKWV €nnpeacuevn vontikn -
QveEGPTNTA aNo TN OUUNTWHATWV Kataotaon KOV OWHOTIKN
. . , dpaoTnploTnNTa
ooBapoTNTa TNG *Anatteital apeon , , ,
CUMNTWHATOAOYIOG EVEPYELQ Y10 TN AUCT TOU * Anatteital BorBela GAAou
£nelo0diou NPOOWIOU Y& avavnyn

American Diabetes Association Professional Practice Committee. Diabetes Care. 2024;47(Suppl 1):5S111-S125 18



ANTIMETQMIZH YNOIAYKAIMIAZ 2E AZOENH MNOY ENIKOINQNEI

O KANONAZ TON TPION «15»

1.

ANYn ano 1o oTopa taxeiag dpaong udatavlpaka (10-15g), nx poenua N
TAUNAETEG YAUKOLNG, N 90-120 mL @uaoilkou Xupou @pouTtwy N 3-4 Ky {axapn

OlaAUpEVN OE VEPO (XUMOG, dlokia). Apeoa kat og 15-20 min

E@’ 6oov n Ty YAukolZng avelBel >72 mg/dL, Afyn udatdvBpaka PaKpAG
dpaong, eneldn n YAukoln dlapkei nepinou 2 h

Eav peta and 3 KUkAoug (30-45min), n T YAukoldng <72mg/dL, xopnyeitat
evoexopevo Tmg im r iv yaAukoln 10%, 600-800 mL/wpa



ANTIMETQIMIZH ZOBAPHZ YTIOIAYKAIMIAZ (EMINEAO 3)

(O AZQENHZ AEN EMIKOINQNEI i EINAI ZYT XYTIKOAIEMEPTIKOZ)
= iv 75 mL D 20%, og 15min

1]
= iv 150mL D 10%, o€ 15min
n

" im, sc, 'Aukayovn 1 mg



ANTIMETQIMIZH ZOBAPHZ YTIOIAYKAIMIAZ (EMINEAO 3)
(O AZ©ENHZ AEN EMNIKOINQNEI n EINAI ZYT' XYTIKOAIEIT EPTIKOZ)

» EnBaiietal n xopnnynon Betapivng 100 mg padi pe tnv evOo@AEBLa Xxopriynon
YAUKOZNG, 10IwWG O€ XPrOTEG OAKOOA, aoBeVEIG e KaxeEia onolaodnnoTe

ALTIOAOYIAG, YO TNV ano@uyr oceiag eykealonadelag Wernicke

*0 AOYO0G €ival OTL N Bglapivn €ival cupnapayovtac Tou HETABOAIOUOU TNG YAUKOLNG,
€TolL av n YAUKOZn 006¢i nptv anod tn B<lapivn, pnopeil va odnyrnoel o€ ogeia avenapKkela

Oelapivng Kat eyke@alonadela



ZegalogueR= 0,6 mg daotyAukayovng, sc
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EXEI H AZOENHZ AKO ;

EAN NAI, Tl BAPYTHTAL ;



NMNAG©ODYZIOAOIA YINEPIAYKAIMIKQN EMNEIMOYZQN KATAZTAZEQN

E Absolute insulin deficiency

————————————————— DIABETIC KETOACIDOSIS
Counterregulatory hormones 1

Gluconeogenesis

Gluconeogenic B , ( . j_ ( L . )
o [ enzymes 'T' } ° GIFCO%EHOIFSIS T 0 Hypergl?cem'a o OSmOUCIdlLJFESIS

Glucose utilization |

&

Electrolyte
( ACIDOSIS j abnormalities
Dehydration

- Hormone
sensitive Iipaset

FFA to liver 1
Ketogenesis 1

Relative insulin deficiency
————————————————— HYPEROSMOLAR HYPERGLYCEMIA SYNDROME
Counterregulatory hormones 1'

Gluconeogenic Gluconeogenesis 1
_ o . mei ; o Glycogenolysis | — o ( Hyperglycemia j— o ( Osmotic diuresis )
Y Glucose utilization | T
|

O

Electrolyte

( Hyperosmolarity) O—— abnormalities

Dehydration

- Hormone sensitive _o Absent or minimal
o lipase ketogenesis

26



EMIAHMIOAOIIA AIABHTIKHZ KETO=EQ2HZ (AKO) &
YMNEPQZMQTIKHZ MH KETQTIKHZ KATAZTAZHZ (YMKK)

* H AKO gp@aviletal ouvnBeotepa o€ ATopa O€ <65 €TWV

* H YMKK cuvribwg epgaviletal o€ atopa o€ >65 €Twv



(YITENGOMIZH) : KETONOZQMATA: ENA ENAAAAKTIKO KAYZIMO

» Ta KETOVOOWHOTA OEV XpNOoonolouvTal anod Ta NAATOKUTTAPA, aAAG dlaxEovTal
OTO Aipa ONoU HETAPEPOVTAL OTOUG NMEPIPEPIKOUGC LIOTOUG, OPLOUEVOL EK TWV

Onoiwv Ta XPNOONOIoUV WG KUPLO LETABOAIKO KOUGLUO

* O KapdIOKOG HUG KAl 0 VEPPLKOG PAOLOC XpNnoLonolouV Katd NnpoTipunon 1o

OKETOEELIKO avTi TNG YAUKOLNG



(YITENGOMIZH) : KETONOZQMATA: ENA ENAAAAKTIKO KAYZIMO

* To aKETOCIKO e TN BonBela pag petagopaong tou CoA kat plag 6glohaong,
HETATPENETAL OE OUO HOpLa akeTUAO-COA, TO 0noio EI0EPXETAL OTOV KUKAO TOU

KITPIKOU

* O eYKEPANOG XPNOONOLEL WG KUPLO KAUOLIHO TN YAUKOZN, OLWGC O€ KOTAOTAOELG
aoltiac N 2A pnopei va Xpnolonotnoel, HETA and Hia nepiodo NPoCcapUoYnG, Kal

TO OKETOELKO



AIAINQ2TIKA KPITHPIA AKO - YYZ

DKA Diagnostic Criteria
Diabetesfhyperglycaemia

Glucose =11.1 mmol/l (200 mg/dl) OR prior history of diabetes

Ketosis B-Hydroxybutyrate concentration >3.0 mmol/l OR urine ketone strip 2+ or greater

Metabolic Acidosis pH <7.3 and/or bicarbonate concentration <18 mmol/I
HHS Diagnostic Criteria
Hyperglycaemia Plasma glucose >33.3 mmol/l (600 mg/dl)

Calculated effective serum osmolality >300 mOsm/kg (calculated as [2xNa* (mmol/l)
Hyperosmolarity + glucose (mmol/1)]), OR total serum osmolality >320 mOsm/kg [(2xNa* (mmol/l) +
glucose (mmol/l) + urea (mmol/1)]

AbSence of significant ketonaemia | B-Hydroxybutyrate concentration <3.0 mmol/l OR urine ketone strip less than 2+

Absence of acidosis pH >7.3 and bicarbonate concentration =15 mmol/I

Umpierrez GE, et al. Diabetes Care 2024; 47(8):1257-75 30



KAINIKA XAPAKTHPIZTIKA AKO - YYZ *

Develops over hours to days Develops over days to a week

Usually alert Change in cognitive state common

Polyuria, polydipsia, weight loss and dehydration

Nausea, vomiting and abdominal pain Often co-presenting with other acute illness

Kussmaul respiration

1/3 of hyperglycaemic emergencies have a hybrid DKA/HHS presentation

* Avahoya HE To BaBud unepWOoPWTIKOTNTAG, KEIWONG TOU ANOTEAECUATIKOU £vVOQYYEIAKOU OYKOU
Kal otnv nepintwon ™g AKO 1o BaBud petaBoAkng oEéwong

Umpierrez GE, et al. Diabetes Care 2024, 47(8):1257-75 31



AIABHTIKH KETOO=EQ2H KPITHPIA EQ2 2024

KETQ2ZH
KETONEZ Aipa_90mg/100mi
[oT: < #ng/700 mi]
KETONMZ OUpa: 5.000 mg/24 h
[oT: < 126mg/24 Al

AZTABOAIKH OsEQ3>H ME
EYPY XAZMA ANIS{TON

HCO; : <15mEq/L
[oT: 22-26 mEqg/L]
pH : <7.30




2024: AANNATEZ 2TA AIAFNQ2TIKA KPITHPIA AKO

Changes in diabetic ketoacidosis diagnostic criteria hetween 2009 consensus
statement and 2024 consensus report

Diagnostic criteria

2009 Consensus statement®

2024 Consensus report®

Plasma glucose
(D criterion)

Ketosis

(K criterion)

Metabolic acidosis

(A criterion)

Glucose > 250 mg/dL

Serum ketones: positive

Urine ketones: positive

Bicarbonate < 18 mmol/L

Anion gap > 10

Rodriguez Alvarez P, et al. Cleve Clin J Med 2025 3;92(3):152-8

Glucose > 200 mg/dL

OR

History of diabetes, irrespective of the presenting glucose
value

Beta-hydroxybutyrate > 3 mmollL

OR
Urine ketone strip > 2+

p|.|{73WlthDrw|th0utblcarbonate<18mm0|;|_

Anion gap was removed as a diagnostic criterion
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2024: AANNATEZ 2TA AIATNQ2TIKA KPITHPIA YMKK

Changes in hyperglycemic hyperosmotic state diagnostic criteria between 2009
consensus statement and 2024 consensus report

Diagnostic criteria 2009 Consensus statement? 2024 Consensus report®

Hyperglycemia Plasma glucose > 600 mg/dL Plasma glucose = 600 mg/dL

Hypemg,mmahtyCa|cu|atedeﬁectweserum05m0|a||tycalcu|ated05mo|a||ty
> 320 mOsm/kg Effective? > 300 mOsm/kg
OR
Total® > 320 mOsm/kg

Absence of significant ketosis ~ Serum ketones: Small

Urine ketones: Small

Absenceof5|gn|flcantp|.|>73

acidosis
Bicarbonate > 18 mmol/L

Mental status Stupor or coma

Betahydroxybuwrate<3mmOI’L

OR
Urine ketones < 2+

AND
Bicarbonate > 15 mmol/L

Removed as a diagnostic criterion

2effective osmolality calculated as 2[sodium (mmol/L)] + glucose (mmol/L)

"Total osmolality calculated as 2[sodium (mmol/L)] + glucose (mmol/L) + urea (mmol/L)

Rodriguez Alvarez P, et al. Cleve Clin J Med 2025 3;92(3):152-8
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2024 BAPYTHTA THZ AIABHTIKHZ KETO=EQ2HZ *

BAPYTH Glu- pH HCO3
2 (7,35- (20-28)
(9.T.) 7,45)

HIIA >200 7,25- 15-18
mg/dL 7,30 mmol/L

METPIA =200 7,0-7,24 10-15
mg/dL mmol/L

2OBAPH =>200 <7,0 <10
mg/dL mmol/L

B-OH-Bou-
TUPIKO (<0.6)

3-6 mmol/L

3-6 mmol/L

> 6 mmol/L

KAINIKA

[TpooavVATOAOUEVOG, OE EYPYOPON

Avanvon Kussmaul,
NPOCAVATOAIOUEVOG, KOWLATAL, OAAG
cunvael

Avanvon Kussmaul rj KaTaoToAn
Qavanvong

/KOATAVHETABOAN dlavonTIKNG
KATAOTAONG/KWHa

* AEN ATNAITEITAI NA NMAHPOYNTAI OAA TA KPITHPIA 35



NMOIEZ EINAI Ol ENAEAEIFMENEZ

NMPQTEZ ENEPIEIEZ ZE KAINIKH YNOWIA TIA AKO ;



EKTIMHZH AZ©ENH ME AKO

APXIKH EKTIMH2H:

v Katdaotaon 6ykou Kat Badpou aguddtwong
v' ApTnPLOKN Nieon

v Zeutelg

v Kevtpik @AEPIKA nieon

v Kataotaon Kapdlakrg Asttoupyiag

v Eninedo ouveidnong, BaBuog otEwong

v EKAUTIKO aiTlO



ANTIMETQMIZH THZ AKO

X

AN N NN

CENIKA METPA

Aeplopog kat O, (av sival anapaitnTta)

DOAeBIKA YPOAUUA (YO COBAPOTEPEC NEPINTWOELG, IOWC KEVTPIKN PAEBIKA YPAUUN)
KuoTikOoG KaBeTthnpag (av 0 acBevig eival o shock)

PlvoyaoTplkOG KaBeTNPAG (0€ EPETOUC N KWUA)

[Tpo@UAQEN EvavTL TWV BpopPwoewy

Eunepikn xpnon avtiBloTikwy

MEO® yla ouvexn napakoAouOnon, eav pH<7.0 4 acBevig o€ Kwua



NMPQTEZ ENEPIEIEZ ZE KAINIKH YIMTOWIA IN'A AKO

FAukivn, OH"
Naz[Fe(CN)sNO] + CH3;CO-R: ——— 5 Na:[Fe(CN)sNOCH:CO-R] + H.0

NTPOTPWaTIKG Kerdvn £pUBPOINBEC CUNTTAOKD

Narpio

[ T N N . .

Apvnké 05 15 40 8,0 16,0 mmol/L
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(YMIENOYMIZH): METPHZH KETONQN

* To Ketostix xpnowonolel Tnv avtidpaon VITPONnPwoolKoU

* AVIXVEUEL OKETOLIKO OCU KAl OKETOVN

« AEN avixveuel 3-B-udpoguBouTuplkO

O A6yocg 3-B-udpotuPBouTuplkoU / AKETOEEIKOU OEEOG PUOLOAOYIKA eival 3:1

2N OIaBNTIKA KETOEEWON MNOPEL va @TAoEL pExpL 15:1

40



METPHTEZX 3-B-YAPO=YBOYTYPIKOY 2TO AIMA

Simple — 2 Step Testing

Smart — 1 Meter Tests Glucose
and Blood Ketones

W 2 7
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XPEIAZETAI APTHPIAKO AIMATIA TA AEPIA AIMATOZ;



EPQTHMA: XPEIAZETAI APTHPIAKO AIMA I'lIA AEPIA AIMATOZ 2 TH AKO,;

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

Diabetic Ketoacidosis

Q. 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 of DKA. Venous pH, chemistry panel, and
ABGs were drawn before treatment. Attending emergency
physicians indicated planned management and disposition
on a standardized form before and after 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% ClI
= 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 =
(.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.

43



ECONIKO AT MNUAT INJLATE I IfmTLg [ IAATEET T 7§ 50w s S 57w = L - IR RE L

IATPIKH IXOAH
MANEMNIETHMIAKO NENIKO NOEXOKOMEIO

E X
Lol &

e «ATTIKON» -
" ~
il p /
N, adinpts 0. L b = %
INTOIA Yiangy,. " EnLRs s s TLUAMEIQMA EIZOAOY
o OvoupaTemvupo AcBevouc: “AS5@. Taueio:
“ . IX & HAixcia: ?—2 Ovopa Tratépa:; () a~vag-a s
LN NS AM: <S35\ C. Kwdikdg MepioTankou:
W ¢ i
Etuwv 29 n?oomﬂ, Te = |
A° w &PHU?&TN § 3?“’.1‘“\}' 3 Dapovoa Nécos : (o @i LrasViv o
" i LQM*U'S A n C((reu PAVEN N S reu"\l\\rO) =
JGT‘?‘“ iA TU(O\) l QRO ﬂ Acx‘\!;\ ‘L‘\"ZLU -'51 \_ . Qdav_:Lv s AL‘VQP‘J : xae“a’v%\\rt—\/ il N,‘ 01‘1
elio  1veoohims. \ Fe e o 140 A
: )
s av Ik PN N, 83 PecOya 2V Mari9% e nnen eV —_— } L_M\q\ 3Q p”(ae\

B Lac: S22 WCO,: U
TowIKG AvauvnoTixe — Avwvd ou eAGuBave: Avha  wses\ww—d

TN 25vew A

-

O Bl ;S =

r{ssslmw\ S35 > f%/
' ‘:va.ﬂvrva"nvb # &e:y-‘
w\i,mcenwﬁ M k* MVI'P‘ ¥ ) Mc&#v-—( ~ ‘

-

&tcu. G€ e(r&
€kAﬁ$5T

44




=ava oto neplotatiko...2° 24wpo voonAegiag -Mapalapn and Bepdnovteg

=
4

//%‘1 t\m"”m&’ .‘/lY

_: X

45



MNEPIZTATIKO...

MAPOYZA NOzZOz:

Ano 3nuEpou n acBevi g dev alcbavoTtav KaAd
" 2AUEPA TO NPWI NAPOUCIACE KOIAMOKO OAYOG Kal 3-4 ELETOUG

* H aoBevncg eupioketal o evratikononuevo oxnua pe 18 U glargine (Lantus)
nptv tTn Bpadivr) katakAlon kat 6-10 U aonapTiki (voouAivn (Novorapid) pe
Ta yeUPATO

* H aoBevng auteg TIG 3 NUEPEG EPayE LUOVO Hia-OUo o0oUNEG Kal PEIWOE TN
Baclkn TNG I(VOOUALVN, EVW NAPEAEIYE APKETEG OOOELC ANO TNV IVOOUALVN Nou

KAVEL OTA YEUMATA N0 TO POLO UNOYAUKALUIAG



MNEPIZTATIKO...

ATOMIKO ANAMNHZTIKO

" [vwoTOog 2A T.1 and TNV nAKIa Twv 7 ETWV

= [1po £ToUug nepinou BuBookOnnon & AEUKWHA OUPWV: KP
* HbA1c oto napeABov ewg... 12%

» TeAeutaia HbA1c npo 8urvou (8,5%)

" 2 UXVA ENELOOOLA UNEPYAUKALUIOC - UNOYAUKAIUIOG

= Agv naipvel AANa AapHaKa

" 'Exel cavacloax0el o€ VOOOKOUEID 2-3 popES (?) pe unepyAukatpia (?)



NMOIOI EINAI Ol KYPIOI £ZTOXOI & H NMPOTEPAIOTHTA

ZTHN ANTIMETQINIZH THZ AKO ;



KYPIOI ZTOXOI ZTHN ANTIMETQIIZH THZ AKO

1. AIOPOQ2H OI'KOY
v APKETN Yl €NavudATwon

2. IN2OYAINH
v KOpETUOG TWV UNodOXEWV KAl VA NAPAUEIVOUV KOPETUEVOL

3. KAAIO
v Anoguyn YnepKaAlalpiog otnv apxn

v Anogpuyn YNokKoAlaliog apyotepa
4. AITTANOPAKIKA
v 2Maviwg anatrrouvtal
5. ©Q2POPOX
v 2€ EVANIKEG HOVO O€ Kaxecia
v 2UvABNC NpakTIKA ota nawdid, ya Tipeg <1.0-1.5
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[MOIA EINAI H NMPOTEPAIOTHTA 2THN ANTIMETQIIZH THZ AKO ;

AIOPOQ2H YTNEPIAYKAIMIAZ ;
AIOPOQ2H O=EQ2zHZ ;
AIOPOQ2H YTNEPIAYKAIMIAZ & O=EQ2ZHZ ;

AIOPOQ2H AOYAATQZHZ ;



H A[MTOKATAZTAZH TQN YI'PQN AIOPOQNEI :

" TO EAAEIPUMA OYKOU Kal TNV undtaon

" TNV IOTIKA apdeuon (| TO OXNUATIONO YOAAKTIKOU)

" TNV eualodnaia otnv tvoouAivn (| avTipPONIOTIKWV/AVTI-IVOOUALVIKWV- OPHOVWV)
» Tov GFR (Tangkkplong YAUKOZNG, TANEKKPLONG KETOOWUATWY)

* TN MeTaBoAIKn 0EE€wan



(YINENOYMIZH): YIIOANOI'IZMOZ BAOMOY APYAATQZHZ THXZ AKO

v~10% Tou BX

v'BZ 5 - BZ rko) » AKPIBAG OEIKTNG TNG ANWAELAG OYKOU



(YITIENOYMIZH): YITOAOI'IZMOZ YI'PQN YINOKATAZTAZHZ

v Anapaitntog 0 €AeyX0G TNG NOCOTNTAG KAL TOU €I00UG TWV UYPWV nou €Aafe o
aoBeving oto TEI (ouvnBwg €xouv xopnynbei 20-40 mil/kg2B NaCl 0,9% Ttaxewg
evVOOPAERBiwG)

v'Tlpénel va undpxel Kataypagn Twv oUpwv Tou acBevr), yla va Yivel EKTiUNoN Tou

looluyiou TwWV uypwv



Main changes in treatment recommendations between 2009 consensus statement
and 2024 consensus report

2009 Consensus statement’ 2024 Consensus report’
Fluids Type Isotonic saline (0.9% NaCl) during the first  Isotonic saline or balanced crystalloid solutions,
hour with subsequent choice of fluids depending on fluid

balance, hemodynamics, and sodium concentration
Subsequently, use 0.45% NaCl if serum

sodium is high or normal; continue 0.45% NaCl is indicated only if osmolality is not
0.9% NaCl if serum sodium is low dﬁclining in HHS despite adequate fluid and insulin
therapy

Change to dextrose 5% with 0.45% NaCl
when glucose reaches 200 mg/dL in DKA Add dextrose 5% or 10% when glucose reaches

and 300 mg/dL in HHS < 250 mg/dL for both DKA and HHS
Volume15-20m|_,'kg;'hourgr1-15L|nthef|r5t500-1000mUhourdunngtheﬂrstz-ﬂ,hgurs
hour

Subsequently, adjust rate as clinically appropriate
Subsequently, 250-500 mL/hour quently, ad] e

T|memcorrect|on24hour5 24_43hourg(remace500/00ff|u|ddef|c|tmtheﬂrst
of estimated fluid 8—12 hours)
deficit

Rodriguez Alvarez P, et al. Cleve Clin J Med 2025 3;92(3):152-8 >



(YITIENOYMIZH): 'IA XOPHI'HZH NACI 0,9%

[INEONEKTHMATA:
v' Al0BEOIUOC KABE OTIYN
v Autdvel ypriyopa TO EEWKUTTAPLO SlOUEPIOUA
v Melwvel oTadlakd TNV EEWKUTTAPIO WOUWTIKOTNTA

v Aev guvoel 1dlaitepa TNV €EENEN OE EYKEPAAIKO oidnua

MEIONEKTHMA:
v Mnopei va eniBapuvel undpxouoa UNEPVATPLAIMIO
v'YNEPXAWPLALULKI LETABOALKR OEEWON

v'MeyaAutepn napapovry otn MEO r} voookopeio



(YITIENOYMIZH): 'IA XOPHI'HZH NACI 0,9%

Ao NPOooNTIKEG PEAETEG KAL HETA-AVOAUCELG PE TN XPNON LOOPPONNUEVWV
KpuoTtaAlocdwy dloAupatwy (n.x. Lactated Ringer ] Plasma-Lyte® 148), oc
ouUyKpLON HE TN Xoprnynon lo0Ttovwy OLIOAUMATWY, EXEL aAVAPEPDE :

= Taxutepn Auon tng AKO

" UKPOTEPN NAPALOVI) OTO VOOOKOLEID

" OgnNavioTEPN EMPAVION UNEPXAWPALLKNG HETABOALKNG 0EEWONG



(YITIENOYMIZH): 'IA XOPHI'HZH NACI 0,9%

» Metd armmod 2-3 wPEC, N UTTOKATACTACN UYPWV £COPTATAI ATTO TNV KATAOTACON £VvUdATWONG,
ETTTEOA NAEKTPOAUTWY Kal dloupnong
* H katdAANAn ouvBeon Twv IV uypwv kaBopiletal atrd Tn ouykEVTpwaon Tou Na*

«dl10pBwuEVOUY Yia TO BaBuod TNG UTTEPYAUKAIMIOG

«AIOPOQMENH» 2YI'KENTPQ2>H Na*:
[Tpocbrkn 2 mEg/L otn cuykevtpwon Na* yia kaBe 100 mg/100 mL augnon tTng

OUYKEVTPWONG TNG YAUKOZNG NAvw ano TO PUOLIOAOYIKO



(YIIENOYMIZH): XOPHIHZH HMIIZOTONOY NACI (0,45%)

= Xpnowonoleital, eav to dlopbwpevo Na* givat >145 mEg/L

* To K* gival €€ ioou pe 1o Na+ WOpPWTIKA EVEPYO KAL EMOUEVWG N TAUTOXPOVN
unokataotaon Tou K* unopei va anoTteAel entnA€ov €VOEIEN YO Xopnynon

NUoGTOVOU OpOoU



Main changes in treatment recommendations between 2009 consensus statement

and 2024 consensus report

2009 Consensus statement®

2024 Consensus report®

Insulin Initial Both DKA and HHS:
0.1 units/kg in IV bolus, followed by FRIII at
0.1 units’kg/hour
OR
FRIIl at 0.14 units/kg/hour

|n|t|a|g|ucoseDKA<200mg;d|_

goal for dextrose HHS: < 300 mg/dL
initiation

Moderate and severe DKA:

FRIIl at 0.1 units/kg/hour (consider 0.1 units/kg
IV bolus if IV access is delayed)

OR

Nurse-driven insulin infusion protocol

Mild and moderate DKA:
Subcutaneous rapid-acting insulin analogue
0.1 units/kg every 1 hour or 0.2 units/kg every 2 hours

HHS: FRIII at 0.05 units/kg/hour
Mixed DKA/HHS: treat as DKA

DKAandHHS<25gmg;d|_

Maintenance after Decrease infusion to 0.02-0.05 unitskg/hour  Decrease infusion to 0.05 units/kg/hour

dextrose initiation  until resolution

G|ucogegga|unt||[)KA150_200mg,'d|_
resolution HHS: 200-300 mg/dL

Rodriguez Alvarez P, et al. Cleve Clin J Med 2025 3;92(3):152-8

until resolution

HHS: 200-250 mg/dL
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(YITIENOYMIZH) : INZOYAINH

KaBe 1 U IvoouAivng pHETAKIVEL

4-5 g F'AYKOZHZ ENTOZ TOY KYTTAPOY
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(YITIENOYMIZH) : INZOYAINH 2ZTH AKO

1) HINZOYAINH XOPHIEITAITIA THN ANTIMETQIMIZH THZ O=EQZHZ KAI
OXI THZ YNEPIAYKAIMIAZ

1) AEN MNMPEMNEI NA AIAKOMTETAI NOTE, E®’ OZON EMNIMENEI H O=EQzH

* H wvoouAivn pewwvel tTn YAUKOZN Tou NAGOUOTOG, KUPIWG AOYW PEIWONG TNG NNATLKAG

napaywyng tng, napd AOyw avgnong tTng Xprnong tTng ano NEPLPEPIKOUG LOTOUG



(YITIENOYMIZH) : INZOYAINH 2ZTH AKO

H Bepaneia pe PKPEG OOOEIC LVOOUAIVNG :
v AVOOTEANAEL TNV KETOYEVEQDN KAL TNV YAUKOVEOYEVEQN

v AlopBwvel TNV unepyAUKAIUia Kal TNV avtiotaon oTnv I(VOOUAivN rnou

opeiAeTal:
. Ze T Twv avTIppOnIOTIKWY OPHOVWY TNG IVGOUAIVNG
_ 2Ta KETOVIKA cwpata Kat Ta FFAs
_ 2TNV AMOCUMNUKVWON KAl TIC NAEKTPOAUTIKEG OLATAPAXEG
_ 2TNV UNnEPWOUWTIKOTNTO

- 2g mbavn Aoipwen



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 fDepartment of Biostatistics and Research Epidemiology,
Henry Ford Health System, Detroit, Michigan

Me Ttn 000N €POdOU ENEPXETAL KOPEOHUOG TWV UNODOXEWV
Mnopei va npokAnBei unoyAukatuia

2.€ Hia 12punvn npoonTIKh HEAETN NapakoAouBnong eV PAvVNKE OCNUAVTIKO

OPeAOG LE TN Xoprynon bolus t(voouAivng

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



Main changes in treatment recommendations between 2009 consensus statement

and 2024 consensus report

2009 Consensus statement*

2024 Consensus report®

Potassium Low < 3.3 mmol/L: give 20-30 mmol/hour
and postpone insulin therapy until serum
potassium > 3.3 mmol/L

Ngrma|33_52mm0|,'|_gwez{]_30mmo|meach

liter of IV fluid to maintain serum potassium
of 4-5 mmol/L

ngh}52mm0m-donotgwepmass'umbm

check serum potassium every 2 hours

Rodriguez Alvarez P, et al. Cleve Clin J Med 2025 3;92(3):152-8

< 3.5 mmol/L: give 10-20 mmol/hour and postpone
insulin therapy until serum potassium > 3.5 mmol/L

35_50mm0|,'|_gwe1{j_2[]mmo|meachhterof

IV fluid to maintain serum potassium of 4-5 mmol/L

>50mm0|/|_dongtgwepotassmmbutcheck

serum potassium every 2 hours
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NMAPAIONTEZ KINAYNOY AKO

1. Ot Aoweerg (14-58%)
2. O dapnATNng véacg Evapenc (6-21%)
3. AlOTPOPIKES dlaTaPAXEC Kal napdAewwn f avenapkg Xpron tvoouAivng (15%)

4. To ouvaloBnuaTiko Kat Quatko stress (OEM, AEE, katdypnon oucuwy Kal

OLVONVEUUATOG, NAYKPEATITION, NVEUMOVIKI EUBOAN, eykauuata, Tpaupata) (10%)
“* H yAukayovn, ot KateXoAapives Kat N KopTIOAN BpioKovTal AUENUEVEG KOTA TO

stress. EnakoAouBei augnuevn avtiotaon oTnv (VOOUAIvN.

9. AVTAIEG IVOOUAIvNG 7?77?77

Umpierrez GE, et al.. Diabetologia. 2024,67(8):1455-79



MPOAIAGEZIKOI 'H EKAYTIKOI NMAPAIONTEZ N'A AKO*-YMKK*

OAPMAKA GAPMAKA

b-blockers

AvootoAeic StaUAwv aoBeotiou

KAoCartivn (Leponex®), OAaviarivn (Zyprexa®), KAoZarmivn (Leponex®), OAaviarivn (Zyprexa®),
AiBLo AiBLo
Kokaiivn XAwpornpopadivn (Largactil®)
TepBoutalivn (Dracanyl®) 2TEPOELON
AvootoAeic SGLT-2 OeLalldka SLoupnTLKA
AvOOOKATAOTAATLKA

OALKA TtapeVETEPLKN dLatpodn

Kat aAAa....



OAPMAKA MNMOY ENMNHPEAZOYN METABOAIZMO YAATANOGPAKQN
KAI EMIZNEYAOYN THN EMO®ANI2ZH AKO & YMKK

» [AUKOKOPTIKOELON (HEOW aVTIBETIKAG dpAong oTn 0pAcn TNG IVOOUAiIvNG)

= AVTIYUXWOIKA (QyVWOTOG PNXAVIOHOG)

* Check point inhibitors (avaoToAgiG onueiwv EAEYXOU TOU QVOOOMOLNTIKOU

OUOTHHUATOQG)



CHECKPOINT INHIBITORS: ENMMHPEAZOYN METABOAIZMO YAATANOPAKQN

ANAZTOAEIZ TQON ZHMEIQN EAEMXOY (CHECKPOINT INHIBITORS)
= 1-2% avantuooouv autodvooo 2 A.

" 2 € NPOCPATN avaokonnon* 278 aoBeveic nou dlayvwoTnKav PE AUTOAVOOO

2 A peta and aywyn pe checkpoint inhibitors, To 69.7% gpg@aviotnke pe AKO

*Wu L, et al. Diabetes Care 2023;46:1292-9



EYT'AYKAIMIKH AKO & SGLT2

« SGLT2 (Sodium Glucose Co-transporter 2) Inhibitors
{AanayAwpAolivn (Forxiga®), KavayAipAolivn (Invokana®), EpnayAipAolivn (Jardiance®),
EptouyAipAolivn (Steglatro®) }
MHXANIZMOZ APAZHZ:
* AnokAelopog SGLT2 — | enavappopnong YAuKOZnG —1 anEKkpLong YAukolng ota
oupa (YAukoloupia) —| YAUKOZNG NAGOUATOGC
ANNA npoaywyn KEToyEveoNG and To nnap (1 enavappdéenong Twv KEToVWY, 1

eNNEdWV YAUKQYOvVNG)



EYIT'AYKAIMIKH AKO

Kunon

2.€ MNAPATETAMEVN VNOTEID

2.€ Afjyn olvonveULATOG

Meplkn Afyn (vOouAivng

AvaoTtoAeic SGLT-2
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(YIIENGOYMIZH) : EAEI'XOZ I'l|A THN YTOKEIMENH AITIA 2TH AKO

* [MupeToG: Mnopei va pnv unapxel o€ onUavTiko nocooto acbevwy pe AKO (YnoBepuia
otn AKO nmlavwg eAAEIYEL UNOCTPWHATOG VIO Napaywyr 8epudTnTaAG, AOYW TNG
ENAEWYPNG IVOOUAIVNG KAl TNG ouvenayopevnG aduvapiag tng YAukoldng va pneL ota

KUTTOapPQ)

» Aguka alpoo@aipla: Oxt onavia givat augnueva (>20.000/kky) eni anouaoiag AoipwENG

(xapnAou BaBuou @Asypov —nNPoPAEYOVWOEIG KUTTAPOKIVEG)

* [1pgnetl va AapBavovtal KAAAEPYELEG KAl AV UNMAPXEL HEyAAn nBavotnTa AoipwEnNg,

Xopnynon EUNELPIKA EUPEWG PACUATOC AVTIBIOTIKWY



2024 : KPITHPIA AYZHZ THZ AKO & YMKK

2024 consensus report criteria for
resolution of diabetic ketoacidosis
and hyperglycemic hyperosmolar state

Resolution criteria®

Hyperglycemic hyperosmolar

Diabetic ketoacidosis state

Plasma or capillary beta- Serum osmolality < 300 mOsm/kg
hydroxybutyrate < 0.6 mmol/L  AND

AND Blood glucose < 250 mg/dL
Venous pH = 7.3 AND

OR Urine output > 0.5 mL/kg/hour
Bicarbonate > 18 mmol/L AND

Cognitive status improved

Rodriguez Alvarez P, et al. Cleve Clin J Med. 2025 3;92(3):152-8
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METABAZH ATO IV ZE 2XHMA SC AOZHZ AIATHPHZHZ INZOYAINHZ 2TH AKO

GENERAL POINTS Is there an excess risk of hypoglycemia that may warrant insulin dose reductions? (e.g., reduced renal function, frailty, older age)
What is the current and anticipated nutritional intake?

What is the amount of intravenous dextrose infusion?

Is there concurrent use of subcutaneous basal insulin during intravenous insulin infusion?

OPTIONS FOR Conversion from intravenous to subcutaneous insulin dosing may be guided by any of the following methods™:
CALCULATING
SUBCUTANEOUS f 1 ( 1 (
INSULIN TDD Weight-based Estimates: Preadmission Insulin Requirements: Hourly Intravenous Insulin Requirements:
> 0.5-0.6 units/kg/day for TDD > Consider TDD of insulin regimen prescribed > Summation of stable hourly intravenous
» 0.3 units/kg/day for those with risk for outpatient use prior to admission insulin requirements may help estimate
factors for hypoglycemia (e.g., frailty, > Consider potential impact of outpatient TDD (e.g., the prior 6 h)
chronic kidney disease) glycemic management, medication- > Caution as TDD may be overestimated
taking behavior, and nutritional habits because of glucotoxicity
. J . J \
*Each of these approaches has limitations. The evidence base for some of these approaches is weak, but these recommendations are based on clinical experience.

L

TDD=Total Daily Dose

Umpierrez GE, et al. Hyperglycemic crises in adults with diabetes: a consensus report. Diabetes Care 2024; 47(8):1257-75 78



METABAZH AlNO IV ZE 2XHMA SC AOZHZ AIATHPHZHZ INZOYAINHZ 2TH AKO

A UIRGHIRRSES 5 Start subcutaneous insulin 1-2 h prior to discontinuing intavenous insulin infusion

> Ensure insulin regimen provides 24-h coverage

@« »  Basal and rapid-acting insulin analogs preferred (once or twice daily basal insulin + mealtime rapid-acting insulin)

\/ » Human NPH and short-acting insulin formulations may be used; ensure regimen provides 24-h coverage

»  Begin with 40-60% of TDD given as basal insulin + remaining proportion divided into three mealtime doses of rapid-acting insulin
»  If NPO, give basal insulin + corrective dosing of rapid-acting insulin every 4-6 h

-~

> Do not initiate or continue SGLT? inhibitor treatment during hospitalization
> Non-insulin agents are not recommended in T1D
é@ > Other non-insulin agents may be considered for use with insulin in 2D or ketosis-prone T2D during hospitalization or at discharge

NPO =NRAoTIg

Umpierrez GE, et al. Hyperglycemic crises in adults with diabetes: a consensus report. Diabetes Care 2024;

47(8):1257-75 .



METABAZH AlNO IV ZE 2XHMA SC AOZHZ AIATHPHZHZ INZOYAINHZ 2TH AKO

DISCHARGE PLANS > Basal-olus regimen is recommended; 24-h insulin coverage should be ensured
> Discharge dosing recommendations may differ from transition dosing due to anticipated dietary changes or hypoglycemia risk
> Discharge plans should include scheduling of imely follow-up for review of insulin requirements and potential addition of non-insulin agents when appropriate

/

Umpierrez GE, et al. Hyperglycemic crises in adults with diabetes: a consensus report. Diabetes Care 2024; 47(8):1257-75
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Back-up Slides
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KAINIKEZ EKAHAQZEIZ AKO

Central nervous system (1/% y\x ‘ Visual
e Polydipsia &A\\\J . Blurred vision
¢ Polyphagia J -

: Iée;thargy ( Breath
upor L Smell of acetone

Respiratory
Kussmaul breathing

(hyperventilation)

N

( Gastrointestinal

Urina
. ¢ Nausea
* Vomiting

e Polyuria
e Ketonuria
e Glucosuria J

¢ Abdominal pain

Dhatariya KK, et al. Nat Rev Dis Primers. 2020;6(1):40. doi: 10.1038/s41572-020-0165-1



First detailed Kussmaul breathing described High-dose Low-dose insulin protocols First ADA guideline on
report of : insulin introduced DKA treatment
diabetic coma Acetoacetate and B-hydroxybutyrate therapy ' '

used in clinical practice introduced | | Rate of fluid administration UK guidelines published

in children questioned

1800 1857 1870-1880

1921

1923 1930-1970 1971-1990 2001-2009 2010-2019

Identification of DKA mortality >95% Mortality <1%
acetone in the Discovery

urine of patients of insulin First successful case of DKA treatment First RCT of fluid protocols in children reported

1




NAOODPY2IOAOINA YNEPIAYKAIMIKON EMEIFOY2ON KATAZTAXEQN

[ Infection/insufficient insulin administration/stress/medication ] ———————— 1
[]
1 ¥ ¥
[ Absolute insulin deficiency | [ “ Counterregulatory hormones ]- —————— Relative insulin deficiency ]
J
| ¥
| e 4

[ J-Glucose utilization ]

1 [ Peripheral tissues - L Glucose utilization ]
|

* MAmino acids | Lactate 1
1 < 1

—— “MGluconeogenesis :

. d i | I

[ 4 Lipolysis 1~ FFA ] [ 4 Glycerol — “Glycogenolysis ' 1
¥ 1

1

“MKetone body I

production I

1

1

1

* Glycosuria + osmotic diuresis 1

+ electrolyte loss ——— i

Hyperglycemia (R R — L J

[ Hyperketonemia ]

1
[ Impaired renal function I
. Volume depletion ] -- 1

" v ¥

[ Ketoacidosis ] AR e e e e e e e e e e e R :[ Hyperosmolarity ]

Additional contributors: [ T Oxidative stress

Umpierrez GE, et al. Diabetes Care 2024; 47(8):1257-75



Treatment pathways for DKA and HHS

I.V. Fluids

Insulin

] [ Potassium ]

+

+

-

1

w

rapid-acting insulin
analog every 1 h or
0.2 units/kg every 2 h

short-acting insulin
i.v. fixed-rate i.v.
insulin infusion

1

3

w

p Moderate or Establish adequate renal function
Mild DKA I ‘ severe DKA ’ | HHS ‘ (urine output ~0.5 mL/kg/h)
Determine hydration status ¢ | -
I3 + 4
s.c. insulin ] [ i.v. insulin i.v. insulin J [ K+ <3.5 mmol/L ]
- - - - - p 2 +
. Consider 10—20 mmol/L/h
Severe ) . Cardiac . . Start .
hypovolemia Mild hypovolemia compromise 0.1 units/kg 0.1 units/kg short-acting 0.05 units/kg/h until K+ >3.5
ra id.—actin insulin insulin as i.v. bolus sho}t-actin insulin mmol/L (faster K*
anglo as sgc bolus if there is a delay as fixed—rgte iv replacement will
- - 9 e in setting up the insulin infusio.n‘f- require central
0.9% NaCl or Hemodynamic infusion VEnous access) <3
other crystalloid monitoring/ ¥ + [ K+ =3.5-5.0 mmoI/L]
(1.0 L/h) pressors 0.1 units/kg 0.1 units/kg/h _ '

Give 10—-20 mmol/L
K* in each
liter of i.v. fluid as

0.9% NaCl or other crystalloid at a clinically appropriate rate aiming
to replace 50% of the estimated fluid deficit in the first 8—12 h

When glucose reaches <250 mg/dL, reduce short-acting insulin dose
to 0.05 units/kg/h i.v. (or 0.05 units/kg/h or 0.1 units/kg every

2 hs.c.in "mild" DKA)

needed to keep
serum K+ between
4 and 5 mmol/L

1

([ k ~5.0 mmol/L )

When glucose reaches <250 mg/dL, add 5% or 10% dextrose to the
0.9% NaCl/crystalloid

In euglycemic DKA (glucose <200 mg/dL and positive BOHB), 5% or
10% dextrose needs to be started alongside 0.9% NacCl/crystalloid
at the start of the insulin treatment

DKA

Keep glucose between 150 and
200 mg/dL until resolution*

HHS

Target glucose to between 200
and 250 mg/dL until resolution™

Start insulin, but
do not give K*;
check serum
K*every 2 h

£

Check electrolytes, renal function, venous pH, osmolality, and glucose every 2—4 h until stable. After resolution of DKA or HHS and when patient is able to eat and drink, initiate s.c. multidose insulin
regimen. To transfer from i.v. to maintenance s.c. insulin, continue i.v. insulin infusion for 1-2 h after s.c. insulin. See Fig. 5 for guidance.

T Some have recommended that insulin be withheld until glucose has stopped dropping with fluid

administration alone; see text.

* Definitions of resolution (use clinical judgment and do not delay discharge or level of care if these are

not met):

> DKA: Venous pH >7.3 or bicarbonate >18 mmol/L and plasma/capillary ketones <0.6 mmol/L
> HHS: Calculated serum osmolality falls to <300 mOsm/kg and urine output is >0.5 mL/kg/h and
glucose is <250 mg/dL

Diabetes Care 2024;47(8):1257-1275. doi:10.2337/dci24-0032

150 mg/dL = 8.3 mmol/L @

200 mg/dL = 11.0 mmol/L (©)

250 mg/dL = 13.9 mmol/L

300 mg/dL = 16.6 mmol/L

Bicarbonate should only be considered if pH is <7.0
Phosphate should not be given unless

there is muscle weakness, respiratory

compromise, and a phosphate <1.0 mmol/L

American
Diabetes_
- Association.
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