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KaAlo=Potassium

* TO KUPLOTEPO EVOOKUTTAPLO LOV

* MNepimov 98% tou cuvoALKoU
kaAtov N 3500 mEq Bplokovrtol
oTa KUTTapO Tou avBpwrivou

CWHOTOC

* O vedpOC €lvall To KUPLO OPYAVO
1ou puBOuileL TNV opoLooTaOoN
TOU KaAlou
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Oplopoc -Taéivopunon

Ta emireda Tou K+ 0pou gival uwnAoTepa
amo 5,5 meq/L

Méon
(I\%de) (Moderate)

Acker CG, Johnson JR, Palevsky PM etal. Arch Intern Med 1998



Oplopoc Baoetl emmedwv + HKM- KDIGO Controversies conference

+  Moderate

Mild Moderate

ECG changes
|

5.0'-6.9 6.0-6.4 >6.5

Potassium concentration (mmol/l)

Figure 4| Severity of acute hyperkalemia: expert opinion-
based risk classification. *5.0 or upper limit of normal range. ECG,
electrocardiogram.

Clase CM et al. PMID 31706619
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How common is hyperkalaemia? A systematic review and

Clinical = = 5 -
Kidnn:c;, meta-analysis of the prevalence and incidence of hyperkalaemia
Journal reported in observational studies

Until now, the prevalence and incidence of hyperkalaemia, a potassium abnormality
which can potentially have life-threatening consequences, has been unclear

Methods Results
542 articles included from 1976-2021
Data sources: Pooled prevalence/ o dence
Pe——1 = Embase and MEDLINE from of hyperkalaemia defined using 5.9%
| inception to 2nd Feb 2021 any definition/threshold: 5.0% . 10.4°%
» Select congresses 2018-20 m 21.8%
Included studies: 13.4%
* Patients of any age with Adults 6.3% 10.1%
m hyperkalcemia 2.8 cases per 100 person-years
* Non-interventional Pooled prevalence of hyperkaloemia defined as > 5.0 mmol /L:
Main outcome: LT) | b"‘ @ @ i
* Hypc'kfa!ccmio prevalence (%)} End-stage  Non-dialysis-dependent Acute
/\/ and incidence (rate per IOQ kidney disease chronic kidney disease Diabetes Heart failure kidney injury
a random effects me‘o-onOIYSis Note: comorbidities were not mutuolly exclusive
Conclusion: This review provides a comprehensive and valuable resource on the prevalence
Sy : : DT . Humphrey, T. et al.
and incidence of hyperkalaemia to better inform clinicians, healthcare providers and health Clinical Kidney Journal (2021)
policy makers on the burden of hyperkalaemia across different patient populations and L4 @CKJsocial
continents.
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Hyperkalemia and its Association with Mortality, Cardiovascular Events, I s N
Hospitalizations and ICU Admissions in a Population-based Retrospective
Cohort

NTERNATIONAL SO0E TY
CF NI OOy

Cohort Methods Outcomes
1:1 propensity matched
a Retrospective
<)
@D L3

i = Mortality CV events ICU
:dr:r\\,i.t%?a?::anada ﬁ Hyperkalemia admissions admissions

Adults &3 Nohyperkalemia [| HR 1.15 HR 1.20 HR 1.71 HR 3.48
;o

Hyperkalemia (1.13-1.18) (1.14-1.26) (1.68-1.74) (3.34-3.62)
N = 88,541 each group
Sensitivity

K*= 5.0 mmol/L
n=93,667
Mortality ’&_ CV events
2007-2016 @ analysis HR 1.66 &‘3 HR 1.31
K* = 5.5 mmol/L — - (1.58-1.74) ~ (1.17-1.45)

Hougen et al, 2020 Conclusion In our population-based study, hyperkalemia was an

KIREPORTS independent risk factor for all-cause mortality, cardiovascular events,

Kidney Internationol Reports Visual abstract by: hospitalizations and ICU admissions.
Sophia Ambruso, DO
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Table 1.

Altwa
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Spurious

Thrombocytosis (> 1,000,000/mm?)
Leukocytosis (> 50,000/mm?3)
Hemolysis

Repeated fist-clenching with tourniquet
in place

Endogenous

ARISTOTLE
UNIVERSITY
OF THESSALONIKI

Impaired potassium excretion

» Renal insufficiency or failure

Metabolic acidosis

» Pseudohypoaldosteronism type Il (also
known as Gordon’s syndrome; familial
hyperkalemia and hypertension)

» Mineralocorticoid deficiency (including
Addison’s disease)

» Hyporeninemic hypoaldosteronism
(type IV renal tubular acidosis)

» Hereditary enzyme deficiencies

Excessive potassium load

» Chemotherapy causing tumor lysis

» Muscle breakdown (rhabdomyolysis)

» Massive tissue breakdown (burns,

trauma)

European

Hypertension
ESH), Excellence

Centre

Common Causes Of Hyperkalemia

» Blood administration (particularly with
large transfusions of older “bank”
blood)

» Renal tubular acidosis

» Hemolysis

» Diet (rarely the sole cause), salt
substitutes

Exogenous

Drug-induced hyperkalemia

» Potassium supplements

» Drugs that block the sodium channel
in the distal nephron (trimethoprim,
pentamidine)

» Potassium-sparing diuretics
(amiloride, triamterene)

» Drugs that block sodium, potassium-
ATPase activity in the distal nephron
(cyclosporine)

» Drugs that block aldosterone
production (ACEis, ARBs)

» Drugs that antagonize triggering of
the mineralocorticoid (aldosterone)
receptors (spironolactone, eplerenone,
finerenone)

» Antibiotics (including penicillin G,
penicillin derivatives, trimethoprim)
» Azole antifungals
» NSAIDs (including selective COX-2
inhibitors)
» B-blockers
» Heparin
» Tacrolimus
» Succinylcholine
» Digoxin
» Arginine, lysine
Herbal supplements
» Milkweed, lily of the valley, Siberian
ginseng, Hawthorn berries
» Preparations from dried toad skin or
venom (traditional and folk medicines
such as Bufo, Chan Su, Senso)
Impaired transcellular shift-insulin
deficiency
Hypertonicity (as occurs in uncontrolled
diabetes)




Attia-Qappoka

Internal Balance Impaired Renal Excretion Increased Potassium Load

Digitalis Angiotensin-converting enzyme Penicillin K
inhibitors and angiotensin receptor
blockers

p2-Antagonists Nonsteroidal anti-inflammatory drugs Stored packed red blood
(indomethacin) cells

g-Aminocaproic ENaC blocker (amiloride, triamterene)

acid

Spironolactone

Antifungals (eg, ketoconazole)

Calcineurin inhibitors (eg,
cyclosporine, tacrolimus)

Trimethoprim

Heparin
Pentamidine

Data from Perazella MA. Drug-induced hyperkalemia: old culprits and new offenders. Am J Med
2000;109(4):308.
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Signs and Symptoms (SIGNS AND SYMPTOMS)
"MURDER™ O |
& - MUSCLE CRAMPS d
P M - Muscle crants = _x_'_’f-:‘? - MUSCLE TWITCHES

-—uncommon but sewvere
arrhythmias Pl ‘
mn Respiratory distress -CREASED BLOOD PRESSURE

D- Decreased cardiac
contractility

E - EC&S changes '-:',’g'_._,: INALCRAMPS %

R- Reflexes(depressed/absent
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Hyperkalaemia

e Tall, symmetrically peaked T waves.

This patient had a serum K+ of 7.0.
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To HKI otnv untepkaAtatpio-dtevpuvon QRS
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This ECG displays many of the features of hyperkalaemia:
= Prolonged PR interval.
e Broad, bizarre QRS complexes — these merge with both the preceding P wave and subsequent T wave.

e Peaked T waves.

This patient had a serum K+ of 9.3
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To HKI otnv untepkaAtatpia-dratapayxec pubpou
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Hyperkalaemia:

e Slow junctional rhythm.
e Intraventricular conduction delay.

e Peaked T waves.
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To HKI otnv untepkaAtatpia-dratapayxec pubpou
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. Idioventricular rhythm.
Bizarre bradydysrhythmia demonstrating junctional rhythm with premature supraventricular complexes

pattern of bigeminy. Mild peaked T waves were only noted in retrospect. The potassium level was 8.9 mmol/.
Journal of Acute Medicine 15(2) 2025
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To HKI otnv untepkaAiatpia-sine wave pattern

Fig. 5. Progressive prolongation of the QRS intervals with rightward axis, approaching the “sine wave” pattern. Note
the absence of P waves, typlcal of sinoventricular conduction.
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H avtipeTwnion npEMEL val GCTOXEVEL

* 3TN otadepomnoinon tTn¢ HEUBPAavng tnc puokapdlakng ivac, epooov
vrtapxouv ekdnAec HKI aAAowwaoelg

* >TNV npoomnabeLla petakivnoneg tov K+ armo tov e§wKUTTAPLO OTOV
eVOOKUTTAPLO XWPO

* 2TOV MEPLOPLOUO oTnV tpocAnyPn K+, kaBwc Kol otnv aveUPECN TUXOV
aLtiou Tou TtpokaAel ekAvon K+ kat avénon Twv EMUTEOWV TOU

* 3TNV AMOMAKPUVON TOU K+ arto TOV OpYaVIOUO MECW ELTE TNG
VEPPLKNC ELTE TNG MEMTIKAC 080U, KOOWC Kol LLE TNV

* epappoyn, otav avto erBarAetal, tnC eEwvedpPLkNc KABaponc

— E
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2taBepomnoinon HEUBPAVNC LUOKAPSLAKAC LVOLG

AAdata aoBeotiou

* H yopnynon tou Ca++ poaAyeL TNV amonoAwaon tTn¢ LUOKOPOLAKNAC
lvac

* H evepyetikn enidpaon tou Ca++ lvol XAPAKTNPLOTLKO OTL EEKVAL
MEoa o€ PHOALC Aiya Aemttad (1-3 min) amo tTnv €yxuon Tou 0TOUC
aoBevelc

* To Ca++ 6ev mpoKaAel oute amopdakpuvon tou K+, oute
SlapePpavikn petakivnon tou

(fam ) ARISTOTLE Hypertension
ARCH Y ) xcellence .
Ehunivensiny (G g Long B, Warix JR, Koyfman A. ] Emerg Med 2018

ssssssssssss



Alata AcBeotiov

Aukoviko AoBEotio

* 1 gr y\ukovikoU Ca++ mepLexetl 92 mg n 4.6 mEq otouyelakov Ca++ /
10 ml pmopet va xopnynOBet amo nepldpepikn AP

XAwprouxo AcBeotio

* 1 gr Y\wploUxou Ca++ mepléxet 273 mg 113.6 mEq otouxetakol Ca++ /
10 ml

e ToutmAdolax n TOCOTNTA OTOLYELAKOU at0Be0TioUu 0TO YAWPLOUXO dtAaC

Zam\)ARISTOTLE Hypertension
JuniversiTy (fesh), Excelience
%7 OF THESSALONIKI ety s

ssssssssssss




Alota AoBeotiou

e Xopniynon 2-3 amp yAukovikoU aAatog 10% n 1 amp xyAwplouxou
aAatoc pe dtapkela €yxyvong 5-10 min

* H evapén tnhc mpootateuTikne dpaonc Toug ouvnBwc Eekva og 1-3
Aemta

* Mmopel va xpeLtaotel emavaAnmtikn doon av 6gv umtapéel
QVTOTTOKPLON UETA TIAP0OO OEKAAETTTOU

* To YAUKOVLKO €lvol AlyOTEPO £PEBLOTLKO yLaL TO HEPUA OTAV
gEayyelwvetal kot paAAov aopaleotepo emeldn aneAevuBepwvel 1o
aoBEoTtio pe Bpadutepo puBUO otV KUKAOOpLa

Zam\)ARISTOTLE Hypertension
JuniversiTy (fesh), Excelience
%7 OF THESSALONIKI ety s
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Alota AoBeotiou

* [1lo AOTEAEOHATLKA TO AAATO aloPECTiOU OTAV 0 AOBEVNC EXEL KAVEL
KO POLOLKN OVOKOTIN KOl EXEL LELWHEVN LOTIKA apdeuon

* Y& ocuvumapén dnAntnpiaonc pe daktulitidbo dev mpEmMeL va
XopPnNyouU VTl EKTOC KL 0LV UTTAPXEL UTIALCBEoTLOLLaL

* [evika Ogv €xouv enidpaon ota enimeda KAALOU aipoToc Ko N
dlapkela Spaonc touc Kupaivetal petaét 30-60 Aemta nepimou.

— E
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Avakatovoun K

* [voouAivn taxelag Spaonc-peTakivel To K evioc Tou KUTTAPOU
e Madl pe yYAukoln ya amoduyrn UTTOYAUKOLULOG

e 20-25 gr umeptovo SdtaAvpa yAukolnc + 10-20 povadec tvoouAivng
Taxelac dpaonc

* 1 amp 35% mepiexet 350 mg yAukoilne/ml n 3.5 gr/10 ml
* Evapén dpaonc og 15 min/dldpketa Spaonc 4-6 wpeg
e 3¢ 1 wpa peiwon tov K+ kata 0,6-1,2 meq/L

* MMpoooxn ota emnineda Tov pwodPopou- EAeyX0C ETUIMTEOWV TOU OTIWC
Kol TS YAUKOING




O poAog Tou diITTavlpakikou Na+ (NaHCO:5)

e AntoteAeopatika o€ Umapén TmpoUmapxouvcac ofewong Kol
eAelppatoc Baonc pe ekmtwon VePPLKNG Asttoupyiac (vl kabBe

avénon tou pH kata 0,1 to K eAattwvetal katd 1,3 mEg/L ).

* AtapepBpavikn elcodoc tou K+ ota KUTTapa Kol EAATTWUEVN €YYUC
gemavoppodnon tou, KoBwcC Kal AUENMEVN EKKPLON TOU OTOV AW

veEppwva, ota TTAaiola TS TPOKAAOU LEVNC AAKOAOLLLLOLG

Maupouatidnc K. KaAwo. Sto: Atatapaxec udatog, nAektpoAutwy kat oésoBaaikrc toopporiag. Ekbotng: K. Mauvpouatidng, University

~\ARISTOTLE Hypertension

S UNIVERSITY (fesh), Excelience Studio Press,
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O poAog Tou diITTavlpakikou Na+ (NaHCO:5)

* 150 meq NaHCO3 (mepimmou 1,5 aokoc meplektikotntoc 8,4%, mou
nieplexel oxebov 100 meq NaHCO3 ota 100 ml) oe 1000 ml
StaAvpoatoc YAukolng 5% yia dtapketa 2-4 h (250-500 ml/h).

* [lpoooxn o€ KAPOLAKN OVETIAPKELO AOYW aUENONC TOU OYKOU TOU
£EWKUTTAPLOU XWPOU Kol O€ uTtaoBeoTiatpio AOyw emaywync

TeETAVIOC MO TNV aAKaAoLpiaL.

N\ARISTOTLE Europ e on Mauvpouartidng K. KaAwo. 2to: Atatapayeg udatog, nAektpoAutwy kat oéeoBaatkric toopporiag. Ek6otng: K. Maupouatidng, University
N OF THESSALONIK! ES]H Conire Studio Press,
= e

&gy OF THESSALONIKI N aeen university vospita
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Avakatovoun K- B 2 dieyeptec

e OL KATEXOAALLIVEC EUVOOUV TNV AVOKATAVOLA Tou K+ Kot TNV €10060
TOU PEOoQ oTa KUTTapa, HEow SLeyeponc tnc avtAiac Na+/K+ ATPase
Kol Tov ouppetadopea Na+-K+-2Cl-

e AAuroutepoAn og 6oon 10-20 mg e tn PonBela vedbelomolntn os 4
m| NS yia 5-10 min(tetpamAaoctia kot mAEov Soon amo tn cuvnOn
BpoyxodlaotaAtikn)

* Melwon twv emumedwv K+ opou kata 0,6-1 meq/L og duaotnua 30-
60min (60on 10 kat 20 mg avtiotoyo)

— European
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Antopakpuvon K 81d twv ouUpwv R/KoL TOU YOLOTPEVTEPLKOU

e Atoupntika tTnG ayKUANG Henle mty 40-80 mg dpoupooeuidnc (2-4 amp) oe
apyn evOodpAEBLa Eyxuon 8 wpwv EXOUV ATTOTEAECUATIKA Opaon
npokaAwvtoc kaAlovpnon

Maupouatidénc K. KaAwo. Sto: Atatapaxec udatog, nAektpoAutwy kat oéeoBaaoikrc toopporiac. Ekdotng: K. Mavpouatidng, University
Studio Press,
Oeooalovikn 2006

* |OVTOOVTOAAOKTLKEC pr]uveq Kayexalate (Sodium Polystyrene Sulfonate —
SPS). Evaiwpnua arno tou ctouatoq 15-30 gr GKovnq StaAvpeva og 60 ml
4-5 dpopEg L)Y nuEPa N arto to opBo(30-50 gr okovne dtaAvpeva og 120-
200 ml vepou 2-3 popeC TN pEPQ

* H evapén tnc dpaonc touv dappakou umtoAoyiletal o€ 1-2 wpec (amo 1o
otopa) kat 30-60 min (pe vtokAUOHOUC)

* H dtapkela Spaong elvat mepLmtou 2-4 wpeg

* 1 gr pntivng deopevel 1-3,1 meq K+

— European
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ZIPKOVIO

AelToupyel WG EVOC KATLOVIKOC avTipetadopeac Na+/K+

2TNV MOPELO TOU HLECO TOV EVTEPLKO AUAO Kol €atiag Tou peyEBouC Twv MOpwWV ToU
deopevel ta Lovta K+ kat tou NH4+, adrivovtog os peyalo Babuo eAevBepa aAAa Lovta,

onwg eivat to Na+, to Ca++ kat to Mg++

Aeopevel Lovta K+ mepimou deka PopEC EPLOCOTEPO OE OXEON HE To SPS
Amto 0,3 pexpL ta 15 gr okovng o€ eva rtotnpt (240 ml) vepou

 H 60on twv 10 gr 6pa o€ 1-6 wpec, £xovtac cuVoALkn dLapkela Spaong tic 12 wpeg

European
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Anopakpuvon K pe eEwvedppikn kabapon

* H e€wvedplkn kaBapon amoteAel TNV TEAeUTAL KATA OELPA, AAQ KoLl
TNV TILO ATOTEAECHATIKN LEBOOO AVTIUETWTILONG TNG OEELAC
UTTEPKAALOLULLOLG

* Melwon twv eruumedwyv tou K+ opou pexpt 1,5 meg/L, 60 Aemtda amo
NV €vapén th¢ ouvedplag

* Mexpt kat 80-100 meq K+ amopakpuvovtal

* [MapAYOVTEC TTOU HELWVOUV TNV ATOLLAKPUVON Elvall N o€€waon, N
nopoucia YAukolnc oto dtalvpa, n Anyn B2 dteyeptwv

/A SN\ARISTOTLE Hypeteneion Maupouatidnc K. KaAto. Sto: Atatapayxec vdatog, nAektpoAutwy kat oésoBaaoikrc toopporiac. Ekdotng: K. Mauvpouatidng, University
\EHUNIVERSITY ESH) Contre Studio Press,
'''''''''''' Oeooalovikn 2006




Anopakpuvon K pe e€wvedpikn kabapon-dpawvopevo rebound

* To 35% tnC apLKa emtevxBeloac petwonc pumopet va xabet o 1

wWPO LETA TO TEAOC TNC ouvedplac Kal LECO OE 6 WPEC TO TOCOOTO QUTO
va TAoEL akopn Kat to 70%
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Treatment algorithm for management of acute hyperkalemia in the emergency department. The thresholds for sctions are opinion based.
Suggested dug doses are based on a 201 0 systematic review [B0] and a subssquent ocbservational study [B1]. ECG changes commonly
reported with increasing potassium concentrations hawe been described in the erature [37.38-42 82]. *“IV 3 times 1 g cakcium gluconate (3 x
10 mil of 10% solution, each containing 93 mg elemental calcium, 2.3 mmol; total 279 mg elemental calcium, 6.9 mmol) or 1 g calcium chionide
{10 mi of 10% solution, 273 mg elemental calcium, 6.8 mmod) HV regular insulin 5 units plus 25 g glucose (50 ml of 500} s as effective as alb-
uterol {(salbutamol) 10 mg nebulized; insulin and albuterol may have an additive effect. Beware of hypoglycemia. SV bicarbonate (1 amp of 50 mil
of B.4% solution, Ma* 50 mmol, HCO, " 50 mmol) over 15 min. **Potassium binders: sodium polystyrens sulphonate (SPS) 15-60g podpr (do not
give with sorbitol) or sodium Frconium cycloailicate 10g 3=uid po {patiromer not sdvisable as onset of action is 7 h). Thiz guidance is suggestive

as there are imited data on onset of action with no head-to-head studies between potassium binders. #Hemodialysis is the modality of preference.

* AAvOpLOLOC  QVTIMETWTILONC
TNC UTEPKAALOLULOC OO TO
KDIGO Controversies
Conference nou €Aofe xwpa

1o 2018 oto Miami.
*Ta. Opla TwWV TLUWV Padoel
TWV OTIOLWV EVEPYOULLE Elval

opinion based.



ETtriAoyog

* H umepkaAlatpio eival ouvyvn wLaltepa oe xpovio VEPLK VOOO Kol
OXETl(eTal pE QULENUEVO KIVOUVO ylot OALKN KOl KopOLOoyYELOKN
Bvnoipotnta

* H eykalpn avayvwplon HLoc o€elac KOTaotaong Elval onpavTikn Aoyw
Tou KlvOUvou Bavatndopwv appuBuiwv dedopgvou otTL n Bapuinta
TNC KAWLWKNC ewkovoac kot twv HKI aAdowoswv 6e cuuPadifouv
TAVTOTE PE Ta eTtimeda tou K+.

* [lpwTn E€VEPYELX TIPEMEL VAL Elval n Ttpootacia Tou puokapdlouv He
aAata aoBeotiovu Kal HLETA N peTakivnon tou K+ evtoc tou Kuttapou
KOLL 1 QTTOUAKPUVGTH TOU QTtO TOV OPYOVLOHO
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