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Gli squilibri del K+ in PS?



RAFFAELE di 69 aa 
Obeso, mentre era in visita ambulatoriale in ospedale, 

per ulcere agli arti inferiori va in arresto cardiaco

Caos, portato immediatamente in Shock Room del PS, 
 ASISTOLIA... 



Si somministra 
ADRENALINA 1 mg ev, 
per un totale di 4 mg 

Sopraggiungono i 
rianimatori 
Si procede a rapida 
intubazione orotracheale 
in FiO2 100%.

START RCP…



pH 7.25

pCO2 45

pO2 29

Na⁺ 131

K⁺ 11.3

Ca⁺⁺ 1.29

Hb 9.5

HCO₃⁻ 7

Glu 210

Durante RCP si riesce ad eseguire EGA VENOSO…

Si somministra :
• 1 fl Calcio Cloruro in bolo x3
• 3 fl Bicarbonato in bolo
• 10 fl Bicarbonato in 500 cc Sol Glucosata 5% + 8 UI Insulina R in infusione 

rapida



Dopo circa 20 min di RCP, comparsa di polso carotideo. 

HR 30, 40, 50, 60, GCS 3, anisocoria, ECG: 

Ecocardio bedside: ventricolo sinistro ipocinetico; FE 30%. 
VCI 30 mm fissa. Sezioni destre non dilatate.



Dopo circa 30 min controllo EGA ARTERIOSO 

pH 7.15

pCO2 35

pO2 441

Na⁺ 131

K⁺ 8.4

Cl⁻ 107

Ca⁺⁺ 1.92

HCO₃⁻ 12.7

Lac 5.3

ABG for GFR?
The HCMA Index Evaluating Formula

(pH x HCO3
-) / (Cl-)

normal: (7.35 x 24 mmol)/ 95 mmol = 1.8

(7.15 x 12,7) / 107 = 0.9: AKI !

Giordano M. et al, Emergency 2018



Stabilizzato e ricoverato in Terapia Intensiva

49

1,71

8,1

12,5

108

252



• Anamnesi & Terapia: 
• diabete mellito 
• Insufficienza Renale Cronica 3b
• cirrosi epatica - SPIRONOLATTONE
• ipertensione arteriosa - ACE INIBITORI
• FA permanente in terapia anticoagulante, edema e 

ulcere venose arti inferiori da alcuni anni



The exact K+ concentration 
consider to be 

life-threatening 
remains controversial

Biff F. Palmer, Mayo Clin Proc 2021



The U-Shaped Curve of Potassium
Association of serum K+ with all-cause mortality 

Increased with HF, CKD and DM

Collins AJ, et al. Am J Nephrol. 2017;46(3):213-221



J.P. Ferreira et al. J Am Coll Cardiol 2020

Abnormalities of Potassium in Heart Failure: JACC State-of-the-Art Review



Diabetic patients, 

• are more susceptible to hyperkalemia due to kidney disease progression or 
use of renin- angiotensin-aldosterone blockers.

• Hyperkalemia is a potentially life-threatening condition that increases the risk 
of cardiac arrhythmia episodes and sudden death, making the management of 
potassium levels a challenge to reduce the mortality rate in this population.

K.G. Nishide Diseases 2022



10 % 90 % 

K+ BALANCE

Excretion & Reabsorption

Gotta be Renal !



OMEOSTASI K+ 

Reni
Equilibrio 

acido-base 

Insulina

Aldosterone

Catecolammine GI & Dieta



ALIMENTI RICCHI DI POTASSIO 
(1 mEq = 39 mg; 5900 mg = 151 mEq)

5900 mg

400 mg 420 mg

500 mg 800 mg



1 mEq/Kg/die 

Di quanto potassio abbiamo bisogno?



Hyperkalemia ECG changes

HEART ARREST 
IN DIASTOLE

Kleber, A.G. Circ. Res. 1983

(PSEUDO)





JETP 2018



Normal 

Resting Potential
-90 mV

Reduced R.P. -80 mV
Open Na+ Channel

INCREASED Excitability
Early Repolarization

More Reduced R.P. -70 mV
Open K+ Channel

REDUCED Excitability
Reduction Conduction

HEART ARREST

NORMOKALEMIA
(K+ 3,5-5,0 mM)

MODERATE HYPERK
(K+ <8 mM)

SEVERE HYPERK
(K+ >8 mM)

RESTING POTENTIAL IN HYPERKALEMIA

R.W. Hunter and R.A. Bailey - NDT 2019



HYPERKALEMIA TREATMENT IN EMERGENCY 

RAPID ACTION
TRANS-CELLULAR SHIFT

SLOW ACTION
BODY REMOVING

• CALCIM CHLORIDE IV (2-60 min)
• GLUCOSE & INSULIN INFUSION (5-60 min)
• BICARBONATE INFUSION (5-90 min) 150 mEq/1L
• B-2 ADRENERGIC AGONISTS (5-60 min)

• DIURETICS
• STOP RAAS INIBITING DRUGS
• GI K+ BINDERS 

Polystyrene, (15-30 g x OS/ENEMA)
Zirconium, (10 g x OS)
Patiromer, (8,4-25 g x OS)

• DIALYSIS

START therapy: K+ > 6,5 mMol/L  (Timing 60, 120, 360 min)

Clase CM, Kidney Int. 2020; 97(1):42



Feng YM ET AL; NEJM 2022

2000-300 mg/die = 70 mMol/die



Ileo 
paralitico  

Insufficienza 
respiratoria 

acuta  

1
Arresto in Sistole  

2  3  

IPOKALIEMIA IN EMERGENZA

< 3 < 2,5 < 2



IPOKALIEMIA DA PERDITA EXTRA RENALE

 VOMITO

1-2 
litri

Gennari JF Clin J Am Soc Nephrol, 2008 

ALCALOSI METABOLICA



 DIARREA 
(SECRETORIA)

1-10 
litri

Gennari JF Clin J Am Soc Nephrol, 2008 

IPOKALIEMIA DA PERDITA EXTRA RENALE



pH 7.1
 K+ 4.0 

pH  7.5
K+ < 2.5

= + 

IPOKALEMIA  ACUTA PERICOLOSA



 DIURETICI

Amici, 
ma non per sempre !

IPOKALIEMIA DA PERDITA RENALE



Effects of Furosemide
(Loop of Henle)

Paracellular patway

cotransporter

Ur K+ Ur Na+

URINE BLOOD

Ur H+ Ur Ca++ Ur Mg++ Ur Cl-



Ur K+ Ur Na+ Ur H+ Ur Ca++ Ur Mg++ Ur Cl-

Effects of Tiazide Diuretics
(Distal Tuble)



Y. Peng Internal and Emergency Medicine 2015



Discussion
This systematic review and meta-analysis showed that

SPCs less than 3.5 mEq/L and  4.5 mEq/L or greater 
inpatients with AMI were associated with a higher risk of 
short-term mortality…

In addition, SPCs less than 3.5 mEq/L were associated with an 

increased risk of VA.

Colombo MG EJPC 2018



IDENTIKIT PAZIENTE 
SINDROME CORONARICA IN PS 

ALTO RISCHIO ARITMIE VENTRICOLARI

• IPERTENSIONE, DIURETICI?
• SUDORAZIONE ALGIDA, ADRENALINA?
• VOMITO ?
• IPOSTENIA MARCATA?

• IPOKALEMIA?



Marcianise very nice !
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