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ECF

K+ 4 mmol/L Sodium-potassium pump
Total K = 56 meq Higher S
Na+ 150 mmol/L B cell
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ICF

K+ 150 mmol/L
Total K = 3400 meq
Na+ 10 mmol/L




Percent of Water in the Human Body
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NOUOG TWV «TPITWV»

Blood vwolume (3-5 L)

. Red blood cell volume
Intravascular volume

B Transcellular volume (1-5 L)

B interstitial volume (9 L)

|

Intracellular volume (28 L) Extracellular volume
{(10-14 L)
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laoCUyIo UypPWV.

s [IpooAaupBavoueva = AnoBaAAopeva

- 850 ml ano Tpogpec - 500 ml deppua

- 350 ml ano - 400 ml avanvon
0&EIdWON - 200 ml k6mpava

- 2YNOAO 2600 ml - sSYNOAO 2600 ml
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QouwTIKOTATO

s 1010TNTA VA PETAKIVEITAl UOWP PNECW
NUISIANEPATNG MEMBPAVNG AMO TO
apaloTEPO OTO MUKVOTEPO OIAAUNA

s E€apTaTal ano Tov apiBuo Twv
WONWTIKWE EVEPYWV CWHATIOIWV ava
kg o1aAuTtn (Osmol/kg)

» MeTpaTal UE TO WOHOHMETPO (|ONUEIOU
TNENG)



Concentrated Dilute sugar
sugar | solution
solution |

| partially
permeable

membrane

Osmosis

olecules molecules

water molecules passes
through not sugar




YTTOAOYIOHOG QO UWTIKOTNTOG

s QopwTikoTNTa (MOsmol/kg H20)
» = [Na+K]x2 +
[yAukoln /18] +
[oupia/6]

> INdj + 10

*Na declines by 1.6 mEq/ L for every 100
mg/dL in plasma glucose above normal.



YTrovaTtplaiygia onUaivel UTTOWOPWTIKOTNTA

EKTOC

The effects of osmotically active substances on serum
sodium levels

Substances that increase Substances that increase
osmolality without osmolality and decrease serum Na*
changing serum Na* (translocational hyponatremia)

Urea Glucose

Ethanol Mannitol

Ethylene glycol Glycine

Isopropyl alcohol Maltose

Methanol



Hypertonic Isotonic Hypotonic

..N TOVIKOTF]TG Kal OX! N WOMWTIKOTNTA
EXEI onuaocia yia v, npoB)\str] TNC TEAIKNG
KCITCIO'TCIO'I‘]C; |ooppon|aq o€ uia aAAayn TnG
WONWTIKOTNTAC...



50 mOsm/kg

Glomerular

Cortical
filtration Z_ diluting
{I F r segment
A 20
| Na™/Cl
Diminished by: _ll| Thick ascending
age, renal disease, / limb
congestive heart } e { 5
failure, cirrhosis, Na"/Cl

2phrotic syndromes, | /CI” H,0

volume depletion
Na'/Cl-

MH/CI /l
A0

Delivery of H,0
determined by:
glomerular
filtration rate,
proximal tubule
H,0, and Na™/CI”
reabsorption

osmotic | |
| diuretics,

intasretitisl

1200 mOsm/kg






Hypothalamus
Osmoreceptors

Water balance iIs

regulated by ADH

1
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HUMAN ’A.’af

Na*/Cl-
Distal convoluted tubule

300 mOsm/
Proximal Na“/CI” reabsorption
tubule reduced by:
thiazide diuretics

Glomerular

proximal tubule
H,0, and Na™/CI”
reabsorption
& =/

reabsorption
reduced by:
loop diuretics,
osmotic
diuretics,
Henle interstitial
disease

filtration diluting Collecting duct
segment (impermeable to H,0 in
600 mOsm/L 4> ‘ Na*/CI- absence of vasopressin
- or other antidiuretic
Diminished by: ‘ Thick ascending substances)
age, renal disease, ‘ limb
congestive heart Ry Z §
failure, cirrhosis, X
nephrotic syndfqmes. Na'/Cl- H,0 ‘ Permeability
s volume depletion ) Na*Cl- increased by:
vasopressin, drugs
~ R
Delivery of H,0
900 mosm/L determined by: a ‘
glomerular ,
filtration rate, J
I

1200 mOsm/L

Solute concentration




| Carbonic anhydrase _
Inhibitors . ¢ - retaining diurehics
Cause natnuresis and
H'AC axcretion
6. Osmaotic diuretics

5. Aldosterons
- Antagonists

&Y
3. Thiasde diuretics
inhibt (Na® - C" ) symporter

Cause natnuresis ang
H' A excretion

Médulia

2 Loop dwrehcs
block (Na'-K-2CT)- cotranspon
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Overview of the Cardiovascular System

Volume Distribution Distribution of Vascular Resistance

Small arteries
“and arterioles
- (47%)

Capillaries
(27%)
Large
arteries
(19%)

Capillaries (5%)

Pulmonary ¢ Aortic pressure: 120/80 mm Hg
artery pressure: (mean pressure
25/10 mm Hg 3 95 mm Hg)
(mean pressure { ;
15 mm Hg) Corona

circula

Q =4%

VO, = 11%

High pressure
system
v function)

Low pressure
system
(reservoir function)

Skeletal
muscle:
Q =21°

VO, =2




All = KAOA x MNepi1pepikEG AVTIOTAOEIG

Pressure
mm Hg

Heart Large Resistance
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CO

PCWP

Renal retention of sodium

{ Effective arterial blood volume
{ Activates
Renin angiotensin aldosterone system
Sympathetic nervous system
Arginine vasopressin
i 4
Na’ retention

Water retention
Far t plasma volume




Central nervous system

Nucleus tractus Stress
solitarius

Cardiac
output

Parasympathetic  Vascular
efferents resistance
Na, K, Ca

Sympathetic
efferents Endothelial-
derived factors

Aldosterone <« Angiotensin I

----.->

Sympathetic

nal ren
efferents Renal efferents

Renal afferents

' Plasma renin—
Preload angiotensin |l
(NaCl and H,0) Prostaglandins

2) RAAS

Renal regulation of
NaCl and H,O




2UUTITWUOTO KOl CNUEIQ ETTI
UTTOOYKOIUIOG

s 2TEYVO OTOMA, Oiyd, KOMWOon

s ZaAn otnVv opBla oraon, JUIKEC
KPAMUMEC

» KoIAlakO aAyoc, npokapolo aAyoc,
ANBapyoc, ouyxuaon, Crnacuoi, Koua

» EAaTTOUEVN Onapyrn, OTEYVO OEPUa
Kal BAEVVOYOVOI

s OpBooTaTikn unoTaon, xapnAn Korl
Kal Nieon EVO@NVWOEWC



2 UUTITWHOTA KAl GRUEIA TNG
KOPOIOKNG AVETTAPKEIOG
s AUGCMVOIa OTNV KONwWaon, opbonvoia,
VUXTEPIVN MAPOEUCHIKN dUCHVOIa N
Brxag

s Aipa, o1dNuaTa cpupwy, AoKITNG,
NAEUPITIKN CUAAOYN

s Taxukapodia, KaANaoTIKOC pUBUOC

= YNOTPIi(OVTEC OTIC BAOEIC TWV
NVEULOVWYV

s AuEnuevn KOOI kal nieon
EVOPNVWOEWC
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Disorders of Sodium Metabolism

ICF ECE,
| FChes

%;— 6 g Nacl / day
=3
Il




140 meq/L
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YNO-OrKAIMIA
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YTTEPVATPIAIUIT

YNEP-OrKAIMIA

EY-OI'KAIMIA

YNO-OrKkAIMIA




Pseudohyponatremia
(Isotonic hyponatremia)

* Hyperlipidemia
* Hyperparaproteinemia
* Intravenous immunoglobulin



<<<Na <<H20

Hyconatrenia

X7

Assess volume status

4 N\

>>Na >>>>H20

L

37

Euvolemia (no edema)
Totz! body water T

o change in total
sody Na' (=20 mmolL

=20 mmoll
i
v

Vi

s =
Hypervolemia
Towl bocy weter TT
Total booy e T
'S A% ™
Measae
urinary (Na')
Y o J

< 20 mmol
- A
vV

=
Hypovolemia
Total bocy waler
Total boay ka' bl
\'< /
g R
annany (Na*}
\ J
= 20 mmao le 7 ‘] l7f:.20 mmal/
i v v
Renal losses Extrarenal losses
Diuret ¢ sacess Vomiting
Mineralocoricokd Diarrrea
geficiency Third spacing of fuids

Sal-losing nephropathy
Hicarbarstuna vath
renal tubular acidosis
and melabo ¢ alkzlos s
Katonuna

Qsmotic diuresis
Cerebral sait wasting

In 2UmMs, pancreatitis,
Lr2urna

~

-

Glacocortcoid csficiency
Hypotyreidism

Stress

Dr.gs isee Table 8.3)
Syndrorme of inappropiate

VESODESSIn secretion
(SIADH)

N

Na >>H20

Naprrote syndrorre
Cirrthosis
Cardiac failure

ACUtE of Cronic
renal failure

-




Carcinomas Nervous system disorders Other
Encephalis (viral or bacterial) AIDS-HIV
Carcinoma of the duodenum Meningitis (viral, bacterial, tuberculous, and fungal) Idiopathic (elderty)
Carcinoma of the pancreas Head trauma Prolonged exercise
Thymoma Brain absoess
Carcinoma of the stomach Aspergillosis Brain tumors
Lymphoma Positive pressure breathing Guillain-Barré syndrome
Ewing's sarcoma Asthma Acute intermittent porphyria
Carcinoma of the bladder Pneumothorax Subarachnoid hemorrhage or subdural hematoma
Prostatic carcinoma Mesothelioma Cerebellar and cerebral atrophy
Oropharyngeal tumor Cystic fibrosis Cavernous sinus thrombosis
Carcinoma of the ureter Neonatal hypoxia
Hydrocephalus
Shy-Drager syndrome
Rocky Mountain spotted fever
Delinum tremens
Cerebrovascular accident (cerebral thrombosis or hemorrhage)
Acute psychosis
Penpheral neuropathy
Multiple sclerosis
With permission from Berl and Schrier®

Italics: the commaon causes.



APXEGC DEPATTEIOG UTTOVATPIOIUIOG

= H unovartpiaipia -eKTOG amo TV MOAIOIWIA-
OXEOOV MAVTA OMEIAETAlI O aduvapia Tou VEpPOoU
VA AMNEKKPIVEI EYKAIPWE eva (PpOPTIO UOATOC

s Oepdnevoe TNV NpwTonabn vooo

s XTEPNOE EAEUBEPO UOWP

x XOpPNynoe XAwpPIouxo vaTpIio

= Na deficit = TBW x (desired Na — actual Na)

s Increase in SNa = (IV[Na] - SNa) = (TBW + 1)
s PuBpoc diopbwonc < 10 meq/24h

s AvTaywvioTec Balonpeaaiving
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Days

Serum sodium levels (in mEBqg/1) during the patient’s
clinical course. The arrow shows onset of signs and

symptoms of locked-in syndrome




Central Pontine Myelinolysis

Figure 1 - Brain magnetic resonance imaging. A) Axial image using the FLAIR sequence within the basis pontis
shows lesions caused by myelinolysis (white arrows). B) Axial T2-weighted image shows symmetric
hyperintense and bilateral lesions to caudate nucleus (large arrows) and to putamen (smallarrows)




YTTEPVOTPIOIUIO
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Hypovolemia
Total body water Ll
Total body Na™ 4

Unnary (Na’] Urinary (N}
= 20 mmol'L < 20 mmolL

Renal losses Extrarenal losses
Dasmoic or loap diuretic Excess sweating,
Postabstruction Bums
Intrinsic rena ciseass Dearrhea

Fistuiae




[Assess volume status]

v

Euvolemia (no edema)
Total body water |
NG change in total body Na®

\/
Uninary [Na*}
varnable

-

Renal losses Extrarenal losses

Diabetes insipidus Insensioie losses:

Hypodipsa respiratory, derrnal
\ L




Causes of central diabetes insipidus

Congenital

Autosomal dominant
Autosomal recessive

Acquired

Post-traumatic
latrogenic (postsurgical)

Tumors (metastatic from breast,
craniopharyngioma, pinealoma)

Histiocytosis

Granuloma (tuberculosis, sarcoid)
Aneurysm

Meningitis

Encephalitis

Guillain—Barré syndrome
Idiopathic

Italics: The common causes.




- Defectin generation of  Defectin cAMP  Downregulation
Disease state medullary interstitial tonicity ~ generation of aquaporin 2 Other
Chronic renal fail Yes Yes Yes Downregulation
of V, receptor m
Hypokalemia Yes Yes Yes -
ypercalcemia Yes Yes - -
Sickle cell disease Yes - - -
Protein malnutrition Yes - Yes -
Demeclocycline therapy - Yes = =
Lithium therapy - Yes Yes -
Pregnancy - - - Placental secret
vasopressinase




Hypervolemia
Total cody water T
Total body Na™ 7T

Lrinary (Na")
» 20 mmol’L

Sodium gains
Primary
Hyparaldostenon sm
Cusnings syndrome




O©epatreia YTTEPVATPIAIUIOG

serum [Na+]

- Water deficit = CBW x ( -1)
140

Kal MPOCOETE TIC TPEXOUTEC ANWAEIEC

- Nepo per os n/kair D5W IV

- PuBuoc diopbwonc < 0.5 meg/L ava wpa Kai
oxl > 12 meg/L nuepnoiwg



EPQTHZH 1:

H koo M.I. elval 83 €Twv e LOTOPLKO ATILOC UTIEPTAONG YL TNV ool AapBavel
gva Slokio pe cuvduaopo kartonpiAng 50 mg kat udpoxAwpoBelalidbne 12,5 mg
nUepnoiwc npookopiletol oto TEM armod touc olkelouc TNC AOyw Slatapaxwy oo
o KNZ. 2tnVv duoikn e€€taon elval AmOMPOCOVATOALOEVN OE XPOVO Kal TOTO, N
AN eivow 140/75 mmHg, 8ev €xeL owdbnpata, oute opBOOTATIKA UTOTOON.
Entelyovoa afovikn topoypadia eykepalouv elvol apvnTLKR Kot TUTILKH yLol ATOO
NG NAKLag TNC. ATto Tov epyaoctnplako Aeyxo €xet Na 123 meqg/L, K 4,2 meqg/L,
kpeatwivn 1 mg/dL kot ovpla 37 mg/dL.

Mola aro TI¢ KATWOL MPOoTACELC Elval CWOTN:

1.H vbpoxAwpoBelalidbn xwpic tnv napouvcio tou AMEA dev Ba mpokaAovoe
uTIoVaTPLOLULL

2.ExeL avamtuxBel UTTOOYKALLKA UTTOVATPLOLULO O TNV OMWAELD AAXTOC AOYW
SloupntikoU

3.H aAlayn amno Bslaltdiko doupnTkO o€ SloupNnTIKO TNEG AyKUANG Umopel va
SlopBwaoel TNV umovatplaLuia

4.Ed’ 6oov Hev umtdpyouv oldrpata dev armatteital oteEpnon VOATOC



EPQTHZH 2:

O k. I.K. eival 65 etwv £xeL Baputatn ocupdopntikn kapdiakn avemnapkela (KE
25%) Aoyw moAAamAwv spudpayuatwyv. Evuploketal oe avalo dlatta, poprtpin
5 mg/nu, douvpooeuidn 80 mg x 2/nu, kapBeSAOAN 6,25 mg x 2/ny, aoTmipivn
100 mg/nu kat atpoBaoctativn 20 mg/nu. Mpooépxetal yia aduvapia kot LaAn.
Ytnv puotkn e€€taon bev €xel owdnuata, n Al oe umtwa otaon eivat 100/80
mmHg kot og 6pBla otaon 78/60 mmHg, Na 125 meg/L, K 5 meq/L, creat 1,8
mg/dL ko urea 102 mg/dL.

Mola Ao TLg KATWOL MPOTACELS ElVal CWOTA:

1.0 aMEA mpokaAel uTtovatploLpia Kol Oev TIPETEL TOTE val XopnynOesl maAL
otov acBevn avtov

2.\0yw tnC oofapotatnC KoPSLOKAC aveETMAPKELAC, N Beparmeia Tou aocBevolg
auToU MPEMEL va elvall oTEpnon LSAToC Kat avaAog dlatta

3.H vedpikn avemndapkela odpeiletal oto YapunAo kKAdopa e€wBnong KoL yo tThv
OVTLUETWTILON TNE aTtalTte(Tal N Tonobgtnon evOoaopTIKAC avTALag

4.0 aoBevnc autoc mpemnel vo AaBel puololoyiko opo pe 100 mli/h.



EPQTH2H 3:

O k. I.A. elvaw 30 etwv Ko €xeL Baputatn cupdopntiki Kapdlakn avenapkela (KE 25%)
Aoyw puokapditidac. NMpoonABe pe oldnua ava cdpka, TAsUPLTIK cuAAoyn dekeld, aokitn
kat Suomvola. Eival aneiBapyxoc aoBevric dev akolouBel avalo diatta kot Tivel vepo
aveeleykta Aoyw adopntne didoag. Ta pappaka tou mepthapBavouv paumpidn 5 mg/nuy,
doupooeuidn 250 mg x 2/ny, kopBeSNOAN 6,25 mg x 2/nu . NpoacEpyetal pe opbonvola,
oAtyoavoupia kot Al 90/80 mmHg, KoAmikn poappopuyn pe opuelc 128/Aemto, Na 123
meqg/L, K 4 meq/L, creat 2,8 mg/dL kat urea 192 mg/dL.

Mola arod TIG KATWOL MPOTACELS Eival CwoTh:

1.0 aMEA mpokaAel umovatplatpioo Kol vepplky avemapkela Kol Oev TPEMEL TOTE va
xopnynOet maAL otov aicBev auTtov

2.\0yw TNC ocofoapotatng KapOLOKNG ovemdpKelag, n Oepameio Tou acBevouc autou
TPETEL VA elval otépnon VOaToC Kat avaAog dlalta

3.l tnv Beparmeia Tou acBevolg auToU TPEMEL va TTPONYELTal atpokabapon Kol PETA va
TomoBeteital evO0aopTLK aVTALa

4.0 aoBevnc autoc pemnel va AdBel duoLoAoyLko opo pe 100 mi/h.



EPQTHZH 4:

O k. A.K. elval 45 etwv Kol €xeEL Kippwon AMOTOC AOyw HOAKPOXPOVLOU
aAkooAlopoU. MNMpooépyetal pe eykedalomabdela. Itnv duoLKkn EETAON EXEL
Ama owdApata, aAAd aokitn umo taon. H AN eivat 100/80 mmHg, to Na
120 meqg/L, K 3,5 meq/L, creat 1,1 mg/dL kat urea 92 mg/dL.

Mola Ao TG KATWOL TPOTACELS VOl CWOTA:

1.Mpénet  va  xopnynBel peyaAn O6o6on doupooeuidng vy va
amnocupdopnBel o aokitng

2.H Bepamneia tovu aacbevolc autol MPETEL val Elval otEpnon VOATOC Kol
avaAoc diatta

3. \oyw tNnC eykedalomabelac acOevic autoc mpemel va AABEL UTTEPTOVO
vatpLouXo opo yia va SLopOwoou e Ypryopa TNV UTIOVATPLOLULA TOU.

4.0 ooKitng MpEMeL va. eKKeVWOEeL kal va Tou xopnynbouv avtiotowa Altpa
duololoykol opou.



EPQTHZH 5:

Metadopad amod oiko euynpiag Puxwolkov avoikol 60xpovou aocBevolc o€
SLEyepon He eUMUpPETO amo 24wpou £we 38,5 °C, kuavwon, XoUNAn aptnpLokn
Tileon, evawocOnolo 0To UTIOYAOTPLO Kol OAlyoavoupia. |OTOpLKO aPTNPELOKN
unEptaonc o ramipril 5mg kot poéovidivn 0,2mg nuepnotlwc. AMN=85/45mm/Hg
, 00=108/Aemnto, pe Na=183mmol/L, K=3,8mmol/L, Glu=355mg/dL, Oupla: 188
mg/dl, Kpeatwivn: 5,9 mg/dl.

Mola armo TIC KATWOL TPOoTACELC Elval OwWoTN:

1.H vumepvatplapia eivat coBapn kot mpenel va SopBwBOel apya yla va
anodevyOei BAABN tou KN

2.0 aoBevnc xpeLaletal atpokabapon npoc S1opBwaon TNG UTTEPVATPLOLULLOG

3.H umnepvatplalpio €ival ouxvotepn amo TNV UTovaTplalpio, oAAd €XEeL
KaAUTEPN TIPOYVWON

4.H mpoyUOTIKA UTIEPVOTPLOLULO Elval AlyOTEPN Ao TNV HETPOUMEVN AOYW TNG
UTTEPYAUKOLULOLG



Sir Humprhey Davy
1778 - 1829

m K+

s KaAio
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TABLE 1
Disorders Causing Hyperkalemia

Disorders leading to hyperkalemia caused by Disorders leading to hyperkalemia caused by
impaired renal excretion of potassium shift of potassium into the extracellular space
Acquired hyporeninemic hypoaldosteronism Acidosis
Addison’s disease Da_mage to tissue from rhabdomyolysis, burns,
Congenital adrenal hyperplasia (recesssive or or trauma
autosomal dominant) Farnilial hyperkalemic periodic paralysis
Mineralocorticoid deficiency Hyperosmolar states, (e.q., uncontrolled diabetes,
Primary hypoaldosteronism or hyporeninemia glucose infusions)
Pseudohypoaldosteronism Insulin deficiency or resistance
Renal insufficiency or failure Tumor lysis syndrome.

Systemic lupus erythematosus
Type IV renal tubular acidosis

Information from references 2 and 3.



TABLE 2
Agents That May Cause Hyperkalemia

Agents Mechanism and comments

Amiloride (Midamor) and Diminishes potassium secretion by reducing the electrical gradient between the intracellular space and
triamterene (Dyrenium) the renal tubule, causing potassium to leave the cells

Amino acids* Lysine, arginine, or epsilon-aminocaproic acid enters cells in exchange for potassium, causing hyperkalemia

ARBs and ACE inhibitors Decreases aldosterone synthesis: hyperkalemia often can be reduced by concomitant diuretic use; ARBs

less likely to cause hyperkalemia than ACE inhibitors
Azole antifungals Inhibits adrenal steroid synthesis, which can lead to aldosterone deficiency
Beta blockers Decreases sodium-potassium adenosine triphosphatase (ATPase) activity; beta; agonists decrease

potassium levels

Cyclosporine (Sandimmune)  Suppresses renin release, leading to decreased aldosterone synthesis, decreased potassium secretion
in collecting duct

Digoxin at toxic levels Decreases sodium-potassium ATPase activity



Eplerencne (Inspra)

Ethinyl estradiol/
drospirenaone (Yasmin)

Fluoride toxicity

Glucose infusions or insulin
deficiency

Heparins

Herbal remedies with
digitalis-like effect

NSAIDs

MNutritional and herbal
supplements

Packed red blood cells
Penicillin G potassium

Potassium supplements
or salt substitutes

Spironolactone (Aldactone)
Succinylcholine (Anectine)
Tacrolimus (Prograf)

Trimethoprim (Proloprim) and
pentamidine (Pentam 300)

Blocks aldosterone binding at mineralocorticoid receptors
Spironolactone analogue

Decreases aldosterone synthesis; most common in patients on dialysis who drink water with high
fluoride levels

Hypertonicity caused by hyperglycemia from glucose infusions can drive potassium out of the
intracellular space, leading to hyperkalemia. Hyperkalemia may occur with continuous infusions or
with boluses of hypertonic glucose. May be present with hypertonicity caused by other agents such
as mannitol {Osmitrol) as well.

Can cause hyperkalemia in patients with decreased renal function; inhibits adrenal aldosterone synthesis

Specific agents include milkweed, lily of the valley, Siberian ginseng, Hawthorn berries, or preparations
from dried toad skin (Bufo, Chan'su, Senso). All these agents act by decreasing sodium-potassium
ATPase activity, leading to elevated extracellular potassium.

Decreased prostaglandin production leads to decreased afferent arteriolar flow, suppressing renin and
aldosterone secretion. Typical of NSAIDs as well as cyclooxygenase-2 selective inhibitor drugs.

Herbs containing high potassium levels (e.g., Noni juice, alfalfa, dandelion, horsetail, nettle)

Stored cells can partially hemolyze and release potassium when infused.

Can cause hyperkalemia in patients with impaired renal function caused by increased potassium load;
can be administered orally or intravenously

Ingestion of potassium can lead to hyperkalemia, particularly if renal function is impaired; dietary
sources include bananas, melon, and orange juice.

Inhibits binding of aldosterone to receptors in the renal tubule
Increases nicotinic acetylcholine receptors in damaged skeletal muscle (e.g., trauma or burn patients)

Suppresses renin release, leading to decreased aldosterone synthesis and decreased potassium secretion
in collecting duct

Diminishes potassium secretion by reducing the electrical gradient between the intracellular space and
the renal tubule, causing potassium to leave the cells.




Hyperkalemia

E+ > 55mEgL
= Mam festations
» Wealk muscles (Legs)
= Irritabality

» Abdominal cramping with diarrhea

w Irregular pulse=>EE G changes=>cardiac standstill
(artrest)™



-«— Tall peaked
T wave

-«——Tall peaked
T wave
Loss of
P wave

'

Widened QRS
with tall T wave

Figure 1. Typical electrocardiograph changes seen in
patients with hyperkalemia.




TABLE 5

Medications Used in Acute Treatment of Hyperkalemia

Length
Medication* Dosage Onset of effect Mechanism of action Cautions
Calcium 10 to 20 mlL of Immediate 30 minutes  Protects myocardium Can worsen digoxin toxicity
gluconate 10 percent solution from toxic effects of
IV over two to three calcium; no effect on
minutes serum potassium level
Insulin Regular insulin 10 units 15 to 30 Two to Shifts potassium out Consider 5 percent dextrose
IV with 50 mL of minutes six hours of the vascular space solution infusion at
50 percent glucose and into the cells; no 100 mL per hour to
effect on total body prevent hypoglycemia with
potassium repeated doses. Glucose
unnecessary if blood sugar
elevated above 250 mg pe
dL (13.9 mmol per L)
Albuterol 10 to 20 mg by 15 to 30 Two to Shifts potassium into the  May cause a brief initial rise
(Ventolin) nebulizer over minutes three cells, additive to the in serum potassium
10 minutes (use hours effect of insulin; no
concentrated form, effect on total body
5 mg per mL) potassium
Furosemide 20t0 40 mg IV, 15 minutes Four Increases renal excretion  Only effective if adequate
(Lasix) give with saline if to one hour hours of potassium renal response to loop
volume depletion diuretic
Is @ concern
Sodium Oral: 50 g in 30 mL One to two Four to Removes potassium Sorbitol may be associated
polystyrene of sorbitol solution hours (rectal six hours from the gut in with bowel necrosis. May
sulfonate route is faster) exchange for sodium lead to sodium retention

(Kayexalate)

Rectal: 50 g in a
retention enema




Heparin




AITIA
YINOKAAIAIMIAE (1)

s Meliwpevn AapooAnwn: Mia cuvnBng oiaita oTiIG
AuTikoU Tunou Koivwviec nepiAappavel 40-120
meqg K+ nuepnoing (ppuyavia kai Todi,
aAKOOAIONOC, avopegia).

s TPOQPEC MAOUCIEGC OE KAAIO: JRavavdad, martaTrda,
NOPTOKAAI, TONATA, ApAco, navrlapla, AEMOVI,
onavaki, kouvouniol, yaAd, Kpeac

s TPOQEC XAUNAEC O€ KAAIO: AEUOVI, UNAO,
oTapuAia, Aaxavo, ayyoupi, Cupapika, pudl,
eANIEC, HAPOUAI,




m[1a TNV KAVOVIKN ATTEKKPIoN Tou K+
QTTAITEITAI PUOIOAOYIKOC ApPIOUOC
VEQPWVWYV, UTTapgn aAdoaTePOVNC Kal
TTapouadia avraAAacipou Na+ otov amrw
VEQPWVQ



EZQONE®PIKEZ ATNQAEIEZ KAAIOY

AMNO TOV. VAOTPEVTIEPIKO OWANVA:

= [0 YAOTPIKO UYPO nepiexel 5-10 meqg K+/L
s [0 EVTEPIKO MEPIEXOUEVO Meplexel 20-50 meg/L
(Alappolec, BnAwdec adevwua,

OUPNTNPOCIYUOEIOOOTOMIA, TUPAN AyKUAN EIAEOU,
kKaBapTika)

Ano Tov 10pwTa:

= O 10pwc nepiexel 5-10 meqg K+/L



ATTwAEgI1EG KOAIOU QTTO TOV CTOMOXO AOYW
EMETWYV N TTOPOXETEUONG

m 2XETIKA HIKPEC AUETEC ANWAEIEC KAAIOU
» AnwAgila H+ kataAnyel otnv auvénon
TWV OITTAVOPAKIKWY TOU MAACUATOC

s ANWAEIO UYPWV MPOKAAEI UMOOYKAIUIC
Kal OeuTeEpOnann
UNEPAASOOCTEPOVIOLO

= 2TOV ANW VEQPWVA KATAKPATEITAl
vAaTpIo Kal anoBAaAAeTal KaAio




AITIA YTIOKAAIAIMIAZ (3)

Metakivnon K+ evioc TWV. KUTTAPWV.:

s AAkaAwon (0.1 A pH -> 0.6 meqg A K+)

s IVOOUAIvn (TEAOAOYIKN onuacia)

s B-ayWVIOTECG, M.X. AABOUTEPOAN

s KaTexoAapivec, stress

= YMOKAAIQIUIKN MEPIOOIKN napaAuon

s Auénuevn npocAnwn ano RBC’s n.x.
yopnynon B12 n @uAAikou o&swc n
napevTePIKN dlaTpo®n




2UHUTTTWMOTO YITOKOAIOIMIOG

HYPOKALEMIA

» Aduvapia Wi |
» KOnwon A L st L

s Kpapnec

| ‘|
s AUOKOIAIOTNTA sl -JL\/\ _\/L"\
» AppUBieG T T
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AlayVWOoTIKOG AAYOPIBUOG YTTOKAAIQIUIOG

Y1repaAdooTepoviouog, Cushing,
TEPIOOIKN TTaPAAUCH, Xoprynon
Na+ ‘ UYPWV XWPIC KAAIO

ATTWAEIEC ATTO TOV OTOUAXO,

\K+/
\ / HCO3 ‘ dloupnTIKA

Na+ \

1 AIGppoIEC,
HCO3\ duoaTtroppoenon, RTA,

d1aBNTIKI KETOCEWON



YTTOKAAIAIMIA KAI YTTEPTAZH

AloUupNTIKN aywyn 0€ UNEPTACIKO aoBevn
Neppayyeiakn UReEPTACN

[MpwTonabnc unepaAdoCTEPOVIOHOC
>Uvopouo Cushing

Anwn yAukavicou (licorice)

>UYVYEVNC unepnAaacia enNvepPIdiwV
PevIVO-EKKPITIKOI OYKOI



OepaATTEI0 UTTOKOAIOIMIOG

= [lola n aitia TAG unokaAlaipiag; H
HETAKIVNON K+ peoa ora kutTapa Ba
anaiTnoel Alyotepo KCl npog oiopOwan
aro OTI N anwAela K+

= H ano Tou oTopaToG XOPrnynon eivai
aopaAAECTEPN

= EKTOG ano €EAIPETIKEG MEPINTWOEIG
(appubuia, paooluoAUcn, HEYAAN
aouvapia, avanveuoTiKn avendpKeld) Un
OI0pBwVeTE TO KAAIO ED

= XOpnyouvTal dAAa ¢pAappaka nou
ennNpeadouVv TaA €ninedA KAAlou;

» MeTpaATe ouxva Ta enineda K+ kai
avanpooapuUOCETE TO NMPWTOKOAAO

XopnynoneG



X0opnNynon KaAiou

H ano Tou eTrouarog xopnynon anaitei 10-

20 meqg X 2-4 nUeEPNOInG. Eva KouTaAdkil

LléI'IOKCITCIOTCITO aAatoc nepiexel 50-60 meq
_|_

E® K+ < 10-20 meg/wpa XwpPic

monitoring.

Xopnynon pe puBuo > 40 meg/wpa

XPEIACETAl oUuveEXn kataypagn HKI kal

OUXVEC JETPNOEIC K+

Xopnynon ano nepiIpePIkn PAERa: 3-4

amp KCI/ 1 L NS

Kevtpikn @AeBa 5-6 amp KCI/250 ml NS



A1opOwon YITokKaAIaIpiog

K+ opou meg/L

DS

2| BN
‘RN ES

100 100 100 100 100 100 100 100 100 100
AvattAnpwaon KaAiou o€ meq



Euxapiotw
Vid TNV
TTPOCOXN COC



