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proc€ jsem vybral toto téma

* regulace Na+ je zasadni pro homeostazu

* regulace a |éCba poruch ostatnich iontu jsou méné komplikované
(a presto je jim vénovana velka pozornost (K+, Ca+, Cl-...)

* je to kazdodenni chleba na ICU
* Casto nespravne prehlizena patologie
* Casto iatrogenni

* Hypernatrémii a (ne Hyponatrémii): z duvodu casu, a také proto, ze
hypernatrémii ne zcela opravnéné povazuji za méne nebezpecnou (a mam
tendenci s tim nic nedélat)



poruchy natrémie

120 135 mmol/L 145 160
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interpretace poruch NATRIEMIE je komplikovanéji neZ ostatnich iont0:
* jevazana na poruchy H,O

* souvisi s poruchami ostatnich osmoticky aktivnich latek
* jeji regulace je fizena 2 stimuly VOLEMIE a TONICITA
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proc€ je hypo/hyperNA tézké téma?
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pojmy ve vztahu k hyperNA- |

* Plasma tonicity = efektivni osmolalita = 2xNa + glu (vynechani urea/etanol)

* Ve vSech kompartmentech je stejna tonicita (voda prostupuje volné), tzn. kalium
ovliviiuje NA (prijem K zpusobi hyperNA, ztraty K moci jsou soucasti Uosm a
ovlivnuji |é¢bu — napr. SIADH)

* Osmolalita vs osmolarita (osm/kg vs osm/L)

* Celkova télesna voda (total body water - TBW) - % lean body weight (80...50% +
dalsi pokles u extrémni obezity)

* Dehydratace — redukce TBW bez proporcialni redukce NA/K...hyperNA (voda se
volné télem pohybuje, ztrata 3 litrd vody =ztraté 1 L FR ve vztahu k ECF)

* Hypo/Hypernatrémie poruchy water balance; Hypovolémie/Otoky jsou primarné
porucha ztraty/retence natria (+vody)



rizeni volémie > osmolarity

ANP/BNP

tonicity

'

. \S} 280-290 mosm/L

ADH, zizen



Hypernatrémie — zvysuje MM, quality
parameter

* Definice: Na > 145 mmol/L

* akutni-chronicka/symptomy

* prevalence/incidence: ICU prijem (<10%) x béhem ICU stay (26%
medical; 10% surgical; 50% sepse ICU)
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etiologie hyperNA
(porucha regulace- Zizen + ADH)

e Ztrata vody (nehrazena) — ztraty (pot, GIT, insensible + renal (DI +
osmoticka diu + furosemid) a neschopnost ji kompenzovat (stari, déti,
ICU)

* Nadmeérny prisun sodiku (sul nebo hypertonické roztoky soli; kavova |Zicka
= 100 mosm NA)

* Ztrata vody do bunék (cviceni, krece)
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Mer water loss

Pare waarer
Unrepiaced insensible losses (dermal and respiracory )
Hypodgshd ...
Meuropgenic diabetes ingipidus
Perse-tranmasic
Cansed by sumors, ovsis, hisiooytosis, tubenoulosis,
sarcoidosis
Idiespathic
Caused by ancurysms, memingitis, encephalitis,
Cauillain-Barré syndrome
Cansed by exhanol mgestion (rransient |
Congemital nephrogenic diabetes insipidus

Diff DG hypernatrémie - ANAMNEZA

Hypernatremia

Acquared nephrogemic diaberes mapidus
Caused by renal disease (e.g., medullary cysuc disease)
Caused by hypercaloemia or hypokalemia
Caused by drugs lithaum, demeclocycline, fscarner,

Free water losses

mgthoayilurane, amphowencin B, vasopresan V-
FeCEor AMEagonises

Pure free water intake
deficit

Sodium overload

Hypoaonic fluid
Renal causes
Loop diurerics B
Cramotic divresss | glecose, wrea, mannieod
Poseodserucaive dinnesis

Renal concentrating defect
Osmotic diuresis
Diabetes insipidus

Inability to drink water or
B limited access

Polyuric phase of aoute wbuaksr necrosis

Intrinsic renal disease
Crastrownecstingl causes

Vominng

Masopasiric dramage

Gastrointestinal

Impaired thirst mechanism

Enterocutaneous fissula

Driarrhea

Uise of cemotic catharc agems (e.g., lacmlose)
Curaneous causes

Burms

Insensiblefsweat

Excessive swearing
Hyperwonic sodinm gain
Hyperoonic sodium bécarbonate infusion
Hypereonic feeding preparation
Ingestion of sodium chlonde

Ingestion of sca water
Sodium chlonide - nch emetics

Hypertonic saline encmas Honacio J. ADRoGUE, M.D.,
[narautermie mjoctn of hyperronkc saline AnD MicoLaos E. Mapas, M.D.
Hyperrome sodium chlonde infuson

Hypenome dialvss

Primary hyperaldoseronism

Caushing’s syndrome
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Administration of hypertonic
B fuids

Ingestion of large amounts of
B salt

Mineralocorticold excess




analyza moci na ICU?

Zdravé ledviny diuréza az 400ml/hod, Osmolalita 50-1200 mosm/L (Na+K+NH4+urea + (glu + ketony))

Analyza vylucovani Na do moci

* Urine mEq/L<

* FENa/F56= podil vylouéeného/profiltrovaného mnozstvi, vyhoda — neni nutny sbér moci (1% vs 30%);
* FENa 0,1-0,2 (ale u porucha ledvin az 1%) (=water loss) vs (1)-2% (salt poisoning)

Problém na ICU: AKI (CKD) + diuretika (loop diuretics)

Zakladni orientace:
* Uosm < 300 mosm/L (DlI)
* 300 - 600 (DI nebo osmoticka diuréza) — odpoveéd na ADH

* > 600 mosm/L (water loss +/- partial DI): |é¢ba hypotonickym roztok a sledovani vyvoje Uosm; (ADH
test)
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fu rcsem id efekt se postupné zmensuje (furosemid, strava bohata na NA...
(hypo)hypernatrémie
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dalsi |éky zpUsobujici hyperNA

Table 1. Drugs that cause hypernatremia.

Drug

Main mechanism (s)

Lithium

Hypervitaminosis A and D

Cisplatin
Aminoglycosides

Demedocycline
Amphotericin B
Phenytoin
Ethanol
Loop diuretics
Manitol
Corticosteroids
Vasopressin receptor
inhibitors (vaptans)
Lactulose/sorbitol
Hypertonic NaHCO; or
NaCl solution

(i) Hypercalcemia leading to nephrogenic
diabetes insipidus and causing water loss

(i) Central diabetes insipidus

Hypercalcemia leading to nephrogenic diabetes

insipidus

Hypokalemia leading to nephrogenic diabetes

insipidus

Hypokalemia leading to nephrogenic diabetes

insipidus

Nephrogenic diabetes insipidus

Nephrogenic diabetes insipidus

Central diabetes insipidus

Central diabetes insipidus

Water loss

Osmotic diuresis

Urea increase

Water diuresis

Hypotonic gastrointestinal losses
Increased Na® administration




lécba hype rnatrémie - stop doing harm Anaesthesia

Intensive Care

Intravenous infusion of sterile water for the treatment of hypernatraemia

TagLE 2. Forsmuras ror Use v Manacing HyrERMATREMIA
AND CHARACTERISTICS OF INFUSATES.
H Hamaswamykanive, J Greaves

Intensive Care Unit, Manning Base Hospital, Tarea, Mew South Wales 40

Fomsaus® Cunacal Use
o = : . m ml/hod
Change in serum Ng+= Tfuse Na* - serum Na® Estimate the effect of  lirer of NGT - voda
1. Change in se . total body water + 1 any infisace on serum Na*
2. Change in serum MNa* e 0 JE:M': h |—I!-v;-mm e H;::“;;&E?:ﬁ;:;;";:t Sodium content and osmolaily of some Infravenous Muds
e B il B o serank 194 Type of the fluid Sodium Content (mmoll)  Osmolality mOsmolkg
0.9% sodium chionde 154 300
ExTRACELLULAR-FLUB 0.45% um chlonde 7 150
InFusaTE InFusaTe Na+ DesTRIBUTION Slel €
0.2 % sodium chionde H 69
mmal per liter % 3% sodiwm chlonde 513 1000
2% Dextrose in water 1] 40 Harimann's 129 273
0.2% Sodium chlonde in 5% dextrose i water 34 55 Plasma-Lyte 148 Replacement 140 204
0.45% Sodmum chlonde in water 7 73 4% alburnin 140 250
Ringer's laceare 130 o7 ' ]
0.9% Sodium chlonde mn water 154 100 (elofusine 124 274
5% dextrose in water 0 253
*The numerator in formula | & 2 implification of the expression (infusate Na® - serum Nat ) x Sterile water 0 0

1 lizer, with the value vielded by the equation in millimaoles per lier® The cstimated ol body warer
(in lirers) is calculased as a fracoion of body weighe., The fraction is 0.6 in children; 0.6 and 0.5 in
nonclderly men and women, respectively; and (L5 and 0.45 in elderly men and women, respecrively. ¥
Mormally, exmracellular and ineracellular fdurds account for 40 and 60 percent of wal body wawer,
respectively. &



Zaver - hypernatrémie

* hypernatrémie neni benigni zalezitost

* neexistuje pseudohypernatrémie

* podavani kalia ovlivni natrémii

* akutni hyperNa po krecich

* ztrata Cisté vody je vzdy z TBW (DI nema hypovolémii)

* casto iatrogenni (hyperNA roztoky, furosemid, strava, vyplachy zaludku...)
nebo nerespektovani hypoosmolarnich ztrat (prijmy, poceni...)

* |écba (voda NGT, G 5%, sterilni voda i.v. — korekce se da vypocitat, ale Casté
kontroly nutné), rychlost korekce = rychlost vzniku
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