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Prevalance of Electrolyte Disorders
in Hospitalized Elderly
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Table 1. Distribution of electrolyte imbalance

Electrolytes Imbalance Number of patients %

[Na Hyponatremia 600 60 |
Hypernatremia 52 J

K Hypokalemia 152 15
Hyperkalemia 80 8

Ca" Hypocalcemia 512 51
Hypercalcemia 38 N

Mg~ Hypomagnesemia 52 5
Hypermagnesemia 10 1
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Age-Related Variety in Electrolyte Levels and
Prevalence of Dysnatremias and Dyskalemias in
Patients Presenting to the Emergency Department
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Fig. 1. Prevalence rates of dysnatremias and dyskalemias stratified

for age group.
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AGE RELATED PREVALANCE
OF ELECTROLYTE IMBALANCE IN E.D.
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Kidney International, Vol. 31 (1987), pp. 1153-1159

Relationship between vascular disease and age-associated
changes in the human kidney

Department of Medicine, Hennepin County Medical Center, University of Minnesota, Minneapolis, Minnesota, USA
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Fig. 1. The influence of systemic atherosclerosis on the relationship
between age and glomerulosclerosis. Least squares best fit lines for
logarithm of glomerulosclerosis (%) vs. age for group I (solid points and
solid line) and group II (open circles and dashed line).



Nephron 17: 270-278 (1976)

The Influence of Age on the Renal
| Response to Water Deprivation in Man
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Mean Urine osmolality, Urine flow,
age, mosm/kg? ml/min?
years

period 1 period3 period1 period3

| | 0.49
20-39] 33 969 | 1,109 1.02

Izﬂ'lf,?: T 141 * 1010  +0.03
Middle, 40-59 49 949 1,051 099  0.63
(n=48) +39 419 4010 +0.03

loid, 60-79 | 68 gs2 [ 882 105  1.03
(n=18) 164 |ﬂ;w—| +0.15  +0.13
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Electrolytes in the Aging
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The putative changes in the renal tran
there is a decrease in the abundance of JAQP2, AQP3, NKCC2/BSCI and UT-Al, A2, A3. Th
arrrows represent the transporters andjwater channels known to be downregulated in animal
studies. These changes may be present in the elderly population affecting the diluting and |
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VIl Joint National Commettee on Prevention, Detection,
Evaluation and Treatment of High Blood Pressure: JAMA 03

Lifestyle Modifications in the Management of Hypertension?t

HModification

wWeight reduction

ddopt DASH eating
plan

Dietaty sodiurn
Feduction

Physical activity

FModeration of alcohal
consurnption

Eecommendation Approximate systolic
BP reduction, range®

Maintain norral bady weight (BMI, 2-20 rarnHg per
125 to 24 .9 kg/m2 10-kq weight loss
Consurne a diet rich in fruits, 2 to 14 mmHg

vegetables, and low-fat dairy products
with a reduced content of saturated
and total fat

Reduce dietary sodiurm intake to no 2 to 2 mmHg
rnore than 100 meq/day (2.4 g sodiurm
ar & g sadiurn chloride)

Engage in reqular aerobic physical 4 1o 9 rmHg
activity such az brizk walking Cat

least 20 minutes per day, most

davys of the week)

Lirnit consurption to no moke than 2 2 to 4 mmHg
drinks per day in rmost men and

no rmore than 1 drink per day in wornen

and lighter—weight persons



Iponatremia ed Ipertensione

Vi e una correlazione?

In Italia si stima che circa 12 milioni di abitanti sono
ipertesi, ben il 20% della popolazione!

e

Meno sale
la pressione
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USE OF DIURETICS IN USA

e Thiazide (P = 0.42) (56%)

Prevalent Use
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ws Fixed-dose combination (P =
030) (37%)

w Aldosterone antagonist(3.6%

)
ws Chlorthalidone (1.2%)

--- ACE-Inhibitors (4.7%)
-~ CCBs (58.6%)
--- BBs (70.9%)

Fontil V: ] Gen Int Med 2013



Diuretic Sites of Action
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Water Load and Tiazide-Induced Hyponatremia

HCTZz O 0 Youne

f placebo

= ™0 wa

‘_‘E ool - *—® gld

-E- 96 young s00l B hyponatremic
§ 400 400 1

; 00 + 300 4

o 2001 old 2004 .

E' 100+ 100+ /

i ; P
-1004 -1004 {'
=200 —-200 i i -

g
E
I
[ ]
: :.\ M—d—
E
L]
E 1ol w
<]

=15+ =15+

-20 ~20

1] 1 - 3 4 5 & 1] 1 ] 3 4 5 ]

Time (hrs)
masm/kg Ho0) after a waler lood with placebo

14 wm i 17 ]
MWhhﬂdﬂmhhm{Fimmm Mdﬁwmmmﬁlﬂdmhmummﬂnm
a history of hyponairemia had lower CH,O and decline In sosm than did the healthy eldery (P < 0,05, ANOVA).

Clark BA; J Am Soc Nephrol 1994



GENESIS OF HYPONATREMIA

Low Dietary
Sodium Intake

Excretion of

Nat and K*
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Hypovolemia
reabsorption
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Diuretics
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PREVALANCE OF ELECTROLYTE IMBALANCE
IN HOSPITALIZED PATIENTS

<alized 7%

Giordano M. et al.; Am J Em Med 2016



PREVALANCE OF ELECTROLYTE IMBALANCE
IN EXITUS
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Correlation Between Hyponatremia and
Mortality Risk in Heart Failure Patients

ESCAPE - 6 month mortality
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Hyponatremia is an independent predictor of adverse clinical @mm
outcomes in hospitalized patients due to worsening heart failure
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Hyponatremia

| <O%water | >60%water
8 8

o W “‘/ &a
Y kY

@\Jﬂ s %f

s

| w
G_ %f %.. :‘S Vo
@0 4



Cardiac Function and Water

Mean systemic

Cardiac lunction
l.llmg pressure

——ncreased — NCIONSO]

Baselne

Decreased

Venous return /
Cardiac output (L/mun)

Pent RAP (mmHg)



Stress Osmotico
della Cellula
Cerebrale
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The Vicious Cycle of Water

DIURETICS



UNA NUOVA CLASSE DI DIURETICI:
| VAPTANI
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Tolvaptan a Selective Oral Vasopressin V2-Receptor

Antagonist for Hyponatremia
Robert W. Schrier, M.D for the SALT Investigators
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Effects of Oral Tolvaptan

in Patients Hospitalized for Worsening Heart Failure
The EVEREST Outcome Trial

i All-Cause Mortality
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Spironolactone & HF

The Randomized Aldactone Evaluation Study Trial

RALES: Total Survival

=

=]

]

Spironolactone

| 30%
Reduc'n

2]

|
I
|
2

=

Placebo

& 12 18 4
Duration of Follow up (months)

Pitt B NEJM 1999



'acqua
vita 0 morte ?




IPONATREMIA

IPO-EUVOLEMICA IPERVOLEMICA
Deficit totale di Na® > Deficit totale Eccesso totale di H,0 > Eccesso
di H,0 totale di Na*
DepIGZione ECF Eccesso
ECF
Perdita renale Perdita *Scompenso IR
*Eccesso di extrarenale cardiaco acuta e
diuretici *\/omito eCirrosi cronica
eDeficit *Diarrea eSindroma SIADH
mineralcorticoidi *Terzo spazio nefrosica
u« _losi ePancreatite
* Salt.lc.)s’:ng L Sodiuria Sodiuria
Nephn“s 'Perltonlte < 10 > 20
*Traume
| mmol/I mmol/I
muscolare
Sodiuria Sodiuria
>20 <10
mnol/I mn:ol/I Soluzione Salina
Soluzione salina Ipertonica

Isotonica



IPONATREMIA + SETE

IPO-EUVOLEMICA

Deficit totale di Na' > Deficit totale
di H,0

Deplezione ECF

Perdita renale Perdita
eEccesso di extrarenale
diuretici *Vomito
eDeficit eDiarrea
mineralcorticoidi *Terzo spazio
*“Salt-losing ePancreatite
Nephritis” ePeritonite
eTraumz
Sodiuria MUsEQIARia
>20 <10
mmol/I mmol/I

Soluzione salina
Isotonica

IPERVOLEMICA

Eccesso totale di H,0 > Eccesso

totale di Na*
Eccesso
ECF

*Scompenso IR
cardiaco acuta e
eCirrosi cronica
eSindroma SIADH
nefrosica

Sodiuria Sodiuria

<10 > 20
mmol/I mmol/I

Soluzione Salina
Ipertonica



IPONATREMIA

LIEVE MODERATA SEVERA
(135-120 mmol/l) * (120-110 mmol/l) (< 110 mmol/I)

Asintomatico Astenia marcata  Ottundimento
Astenia lieve Cefalea Allucinazioni
Vertigini Nausea Epilessia
Vomito Coma
Respiro di
Cheyne-Stokes
Iperpnea Apnea R.A. DeFronzo 95



TERAPIA IPONATREMIA

Calcolo del deficit del sodio

Sapendo che I'lacqua corporea totale = 60%

Uomo 70 kg con [Na]p = 120; TBW = 42L;

quindi il deficit di Na+ = 140-120 = 20 mEq x 42L = 840 m€Eq.

Considerando una infusione di Salina Ipertonica al 3% (513
mEqg/L); 700 mEq /513 =1,6 L;

Take Home Message:
Velocita di correzione pari a 0.5 mEqg/h;
quindi 20mEq in 40h; quindi 1,6 | Ipertonica in 40h ;

quindi = 40ml/h / 70kg = 0,5 ml/kg/h

Adrogué HJ, N Engl J Med
2000



Plasma MNa, meq/L

Course of osmotic demyelination

in hyponatremia

160 -
Coma

Pre-surgery Seizures Awake Vegetative state
140 -
120 -
1““ ] ] ] 1

50 100 150
Time, hours

Arieff, Al, N Engl J Med 1986



Trattamento

a) Normonatremia b) Acute hyponatremia
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Stress Osmotico della Cellula Cerebrale
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- Glutamin
| Taurin WATER
e
Inositol
V&Q Qo
Q¢
Condizione clinica normale Iposodiemia ad insorgenza acuta

N

I[ponatremia Acuta

(swelling) Sterns NEJM 2015



IPONATREMIA g

Raccomandazioni

Si consiglia di correggere la sodiemia ad una velocita < 0.5 mmol/h

Un aumento della concentrazione sierica di sodio > 20 mmol/l in 24 h é associata ad

una aumentato rischio di mielinolisi pontina (sindrome demielinizzazione osmotica)

Adrogue N Engl J Med. 00
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