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Mortality and Dysnatremias
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— ICU Mortality
7 -==- Hospital Mortality

o

L]

©

L]
= _|
E T _
= L]
E o

N _

L]

=2

L]

No. Patients at Risk
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Critical Care 2008, 12:R162
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CELL VOLUME REGULATION

“ The Na pump spends energy from
ATP hydrolysis........ ”

.... ATP DEPLETION =SICK CELL ?




MORE ATTENTION FOR
TONICITY

TONICITY IS EFFECTIVE
OSMOLALITY

A 1 mOsm/kg = A 19.3 mmHg
(Hydrostatic pressure)



DONNAN EQUILIBRIUM

Membrane (permeable to H,O
but impermeable to solute)

Side 1 Side 2

@ute

Higher H>O concentration, Lower H,O concentration,
lower solute concentration

higher solute concentration

H,O moves from side 1 to side 2
down its concentration gradient

Side 2

Original
level of
solutions

Water concentrations equal
Solute concentrations equal
No further net diffusion
Steady state exists

= Water molecule @ = Solute molecule
® 2007 Thomson Higher Education




CAUSES OF DYSOSMOLALITY

YOUNG OLD
- HEAD TRAUMA - STROKE
- NEUROSURGERY - DM
- DI * NEOPLASMS
- DM - ART NUTR

. “"DOCTORS" . "DOCTORS"



HYPONATREMIA

0G0 | it

- ICF
Cell wall






Acute Hyponatremia Can Cause Death From
Cerebral Edema and Brain Herniation

Normal Brain Hyponatremic Brain

11 t"‘



Immedate affect

. Normal brain.|  ©f NYpotonic state | " Water gain
"l‘"n‘.\l osmoiaity isow osmolality)

Rapid
aclaptation

Proper therapy
(slow correction of the
hypotonic stata)

Loss
Water =— " of sodium, '
/ potassium, |
. and chloride
{ow asmolalkay)

;..

improper Loss of organic

therapy ‘osmolytes - si
lra‘"d corrochion of fhow osm 'llﬂllly) ow
the hypotonic state) adaptation

H J ADROGUE’ N E MAD IAS (2000)
NEJM 342,21:1581-9




....Real Emergency in ED

1) W40 Y. 60 bw, symptomatic, hypotensive, Na 116

122-116 =6 x (0.5 x 60 x 0.33) = 60 mEq/ 4H
HS 3% = 513 mEq/L
60 mEq = 116 ml= 30 mI/H x 4H.....

Plus Colloids 750 ml

2) W40Y; 60 bw, symptomatic, edematous, Na 116

P, = (116 x 2) + (108/18) = 238

Water Excess = 30 x 285- 238 6L
238
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HYPONATREMIA

11 H,0

ONS/perfusior

NaCl 1M + Water Colloids + NaCl 1M
diuretics/SCUF | restriction CAUSES ? (+cristalloids +

+ Tolvaptan SNG)




HYPERNATREMIA

3] b0

ECF
Cell wall



i i } Immediate effect v ! '
.Normal brain of hypertonic state _ Water loss
notnal osmolaliny Ubigh osmolality)

Rapid
adaptation

Proper therapy
{sdow corroction of the
hwypertonic state)

A 4 ~
»
‘.

Cerebral '- Accumulatio

edame ! of organic
lmh;;ropor esmolytes . //
therapy thigh osmaladity) * Slow
{rapid correction _
of the hypertonic adaptation
1)

H.Adrogue, N.Madias NEJM 2000; 342: 1493-99




HOW TO CORRECT HYPERNATREMIAS

| perfusion ———  colloids + NS or 1/2N
= perfusion ——— NaCl + water

Cerebral impairment —> Two steps



HYPERKALEMIA IN ICU

| > E SHIFT K overload
e acidosis e renal failure
e ! Insulin e adrenal insufficiency
e hyperosmolarity e digoxin intoxication
e massive citolysis e Hypoaldosteronism
e Drugs (ACE-I...K sparing
diuretics)




The Nernst’s law

E. =61.5xlog

7
E,=615x%xlog —— =-85 mV

170



Iperkaliemia

A
mV
| S ] J
>
msec
J resting potential ™ gk
J phase 0: J phase 3 :
low QRS voltage short QT
J, conduction velocity: tall T wave
ST elevation

large QRS

SA e AV blocks
small P wave
atrial paralisis



b Rita, 75y, Enalapril BP 100/60 HR 70

02 97. i - :
o3 art S fatigue Spironolattone Sp0,97% FiO,21%
HCO3-std 23.

ctC02 22. RR 22

BE(B) -1,

BE(ecf) w2

0SSIGENAZIONE 37°C

tHb 10.31
Hct 30
ct02(a) 14.3!
BO2 14.21
p02 97.7
s02 99.01
02Hb 98.01
COHb 0.6
MetHb 0.4
HHb 1.0

ELETTROLITI

Na+ 128581
K+ &

Ca++ 5
Ca++(pH 7.4) 1.27
Cl- 1071
Cap Anionico 10.8

NETABOL [T

Glu
Lat

T A i -
2.cl L)

R T — -
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Resuscitation (2008) 79, 161—164

available at www.sciencedirect.com

journal homepage: www.elsevier.com/locate/resuscitation

CASE REPORT

Hyperkalemia induced failure of pacemaker

capture and sensing”™

Fernando Schiraldi*, Giovanna Guiotto, Fiorella Paladino

San Paolo Hospital Naples, Italy
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TIME SCHEDULED APPROACH TO HYPERKALEMIA

SUBSTANCE TIME ONSET LASTING
Calcium chloride 1-2 min 15-20 min
Sodium bicarbonate 10-15 min 60-120 min
Insulin + glucose 20-30 min 2-4 hours

B-agonists



mV

-70

Electrical effects of Calcium

A
normal Hyper K Ca*?
-
T T == I
I __________ b o
R R

*



HYPOKALEMIA IN ICU

E— | SHIFT Low intake/wasting
e alkalosis e alchoolism
* Insulin e TPN
e [(3-agonists e NGS / vomiting
e teophillin e Diarrhea / enemas
e tireotoxicosis e Diuretics
e Hyperaldosteronism







Ipokaliemia

A
mV

1 resting potentia

phase 3 prolongation:
hase 0:
T long QT

high amplitude QRS —
& P Q small T wave | “dispersed repolarization”

1 conduction velocity:
U wave -

nerrow QRS
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The “Sicilian Gambit”

channels receptors pump
Na Ca K
fast med slow a B M, P Na/K ATPase
Lidocain (k) | O
Propafenon 0 o ®
. . C
Flecainide ) O
Propranolol (1) | O [
Amiodaron | O O 0@ ©
Sotalol P °
Verapamil v | O @ @
Atropine ()
Adenosine O
Digoxin O P

ESC. Circulation 1991;84:1831-185




How to correct hypokalemia

Emergency: KCl 10-20 mEq iv +
MgSO, 10-20 mEq iv

>=2/3TBW=48x2/3=321L

A=(5-1.8)x32=100 mEqg

50 mEgin 2-4 h
50 mEgin 12-24 h

Mg ?




ipoMg** -related
cardiac effects

- TT Triggered activity
- QT Dispersion

- T Digitalis Toxicity

. TdP, VF
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The “Sicilian Gambit”

channels receptors pump

Na Ca K
fast med slow a B M, P Na/K ATPase

Lidocain (ib) | O

Propafenon 0 o (©)
C

Flecainide ) O

Propranolol (1) | O [
Amiodaron @) ONN RICENG
®

(1)
Sotalol o

Verapamil v | O @ @
Atropine o

Adenosine O
Digoxin O ®

ESC. Circulation 1991;84:1831-185



CARDIOLINE DELTAZ3 30-SEP-03
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KEY POINTS

= pH/Electrolytes/Fluid Balance
= Brain, Heart, Neuroexcitability

» Timing

= The full picture (DO2, Age, Diseases, Drugs....)




...play first with
the sea within us.......




