Hypokalemia /
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Introduction

Intracellular : 3300 mEq (98%) Extracellular fluid : 65 mEq (2%)

2500-3000 mEq 200-250 mEq

90-95 mEq/day 5-10 mEq/day

235-250 mEq



Distribution of Potassium

Total Body Potassium (98/2 Rule):
~ 3,000-4,000 mEq (50 mEq/kg)
Distribution:
e Intracellular (ICF): 98%
o oglusadlurdn (laglawr:ndwido) AUs:UI
140 mEq/L
o Extracellular (ECF): 2%
o dglulana/Serum AUNA 3.5-5.0 mEqQ/L



Distribution of Potassium

Potassium Balance (Input & Output)

Input: D11N1SNIUDIK1S ~100 mEq/day
Output:
e Kidney (90-95%)
o mMuKanAdUaand: (90-95 mEq/day)
e Gl Tract (5-10%)
o0 NVRYIS: (5-10 mEq/day)
 Sweat: Uogunlund:una

NOTE: GFR < 20 UnfiH K gvo



Distribution of Potassium
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Introduction

1. The Main Engine: Na-K ATPase Pump
o WuaulsUnagnnUivisaannsia MKIMASAVIAILCGIVUDVUSED)
e Mechanism: {Gwavviuoin ATP Uu 3 Na ponuanLsaa uanfu 2
K tinlulsaa (Ratio 3:2)

e Importance: LOuUKANAMIE K lulsadgoniuanisadiv 35 i

NOTE: donisHaninilK K shift



Introduction

2. Factors Shifting K INTO Cells (rihlif Serum K dhav)
e Insulin: ns:du Na-K ATPase lagasv (nalnHanHavloo1H1s) uas
Na-H exchanger
e beta2-Agonist (Catecholamine): (13U Ns{BoIwu Salbutamol)
e Alkalosis (M2:dw): ST19N1E:0U H dpnUIUDNLBaaIWDUAGY
udsdv K ihlvunuwasnuus:
e Thyroid hormone: NMiKsaa "[>" cioaisndu Catecholamine

(Adrenaline) U1nUU duowalKUuuNMvIuKUNAIUNGHKaeLtIN



Introduction
2. Factors Shifting K INTO Cells (Wl Serum K cdhav)

Aldosterone:
e ns:(u ENaC (Epithelial Sodium Channel): lUOUS:qﬁrf\I\)Uaa‘l:):
WD "Qa Sodium (Na) ndutddaa”
e ns:(u ROMK (Renal Outer Medullary K channel): lUOUs:qlv'\";a
"JU Potassium (K) Avoanlulubaand:" (Wauaniu Na Nganau
V)
e ns:du Na-K ATPase Pump: [SulA32vUUAZIUGAAIRIVIUHUN

Ju WWadv Na hqaunlddvidnns:uatdoa ua=do K snidoadisad

n L
- - am e R



Slannfioigay shifting
ua? HypoMg ¥in'lvi K shift snerlvu 222



Hypomagnesemia

2, o _ o ROMK Channel
1. ROMK Channel: nKu>gladgooniowLAuEDI1 ROMK (Renal

Outer Medullary K channel) frthRUape K Avoanlulubaad:

K+

2. Mg fia "daaa": lumd:Und Magnesium luisadlao:rikihikdou  Nat
"anfion” IUaayov ROMK UBILIH K Tafvuntauly

u A . o . Na-H exchanger (NHE)
3. 1J2 Mg a1 (Hypomagnesemia): "9nion” K1glU oo ROMK :
WaAmv mMidla "$3" 11 Potassium Rvoanlululaad:uvukgalula

(Renal K Wasting)

Insulin
Aldosterone

asu : mix hypok 1a uclulgnaln shifting

3Na*

Na-K ATPase

Thyroid hormone
Catecholamine




Introduction
2. Factors Shifting K INTO Cells (Wl Serum K cdhav)
Aldosterone:
e ns:(u ENaC (Epithelial Sodium Channel): lUOUS:qﬁrf\I\)Uaa‘l:):
WD "Qa Sodium (Na) ndutddaa”
e ns:(u ROMK (Renal Outer Medullary K channel): lUOUs:qlv'\";a
"JU Potassium (K) Avoanlulubaand:" (Wauaniu Na Nganau
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Distribution of Potassium

3. Factors Shifting K OUT of Cells (i Serum K gogu)
e Acidosis (M3:Asa): H dhutaudvldsad uasrau K sanuidnouan
e Hyperosmolality: Lh5009no1NLBadLa>W1 K 991018
e CelllLysis: 15U Rhabdomyolysis, Tumor lysis

(navuan K nzanoonun)
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Hypokalemia

Definition K <3.5 mEq/L
Severity Level of K
Mild 3.1-34 mEq/L
Moderate 2.5-3.0 mEq/L
Severe/symptomatic <25 mEq/L




Mild Hypokalemia

Mild Hypokalemia (K = 3.1- 3.4 mEq/L)
e Symptoms: doulkadun "lido1ns” (Asymptomatic)
e Signs: 91909111531 (Fatigue), Udalpundutiolantios (Myalgia)

e EKG: 21I5ULRU T-wave flattening 1anUog

NORMAI




Moderate Hypokalemia

Moderate Hypokalemia (K = 2.5 - 3.0 mEq/L)
e Muscular: 15UD Muscle weakness dalou (l§UﬁU'\), Q:ASD (Cramps)
e Gl fdvda (Distention), Aivvwn (Constipation) 2nadldlAdaudHd1av

e EKG: LRU ST depression, T-wave inversion ua:lSuLRu U-wave




Severe Hypokalemia

Severe Hypokalemia (K < 2.5 mEq/L)

e Critical Muscular: Ascending Paralysis (8puusvaiuduunéouuu/aicd)
Rhabdomyolysis: ndwilpaaisdd (FevdaUaard:alanua:lansmuun)

e Critical GI: Paralytic Ileus (31d0vatnikiauaadu)

e EKG: Prominent U-wave, QT prolongation (13gvcid VT/VF K& Torsades de pointes)




Ventricular Fibrillation

IMAGE ID: 21766C

shutterstock

Torsades de Pointes: Sustained

HH

FIGURE 16-18 Classic pattern of the sustained torsades de pointes type of ventricular tachycardia. Notice the pattern
of depolarization in which the QRS axis appears to rotate or turn in a systematic way. Figure 16-17 shows a short,
nonsustained run of the same arrhythmia, which typically occurs in the setting of QT(U) prolongation.



NOTE: "o1nmisluladuagnu 's:Qu’ og1vlded uaduagnu
'AULSY' lun1saaavadde (Rate of decline) 1 K aaavtsiuin

udo:aein 2.8 AUTINDI99:D1NS Paralysis 14



Approach to Hypokalemia

Cause of hypokalemia

1. Shifting
2. Extrarenal K loss
3. Renal Kloss

**R/O pseudohypokalemia :
- WBC > 100,000
- delay sample analysis
- Hyperthermal environment



Approach to Hypokalemia

Step 1: Rule out "Redistribution” (Cell Shift)
ADuD:K131 K K1elUlHu IRQ31GU»danriR K Soidusadlku?
e History: [Qgnwu Beta2-agonist, a Insulin, I9111s

Hyperthyroid KSatdaatduaiv (Alkalosis) KSollU?

Conclusion: 10 ua:AuldludUus=aLdaun/novtds (Kavdy Shift Dnou



Approach to Hypokalemia

1. Cell shift. (Low urine K)

Potassium Shift:

Ouabain

Thyroxine
¢ A: Alkalosis and Anabolism (re-

feeding, G-CSF, folic, B12

B: Beta-agonist

C: Catecholamine

D: Drug (insulin, chloroquine, barium

Barium,
cesium

K/
0’0

K/
0’0

K/
0’0

Aldosterone O) 3 AR
/_”_\1

Na* ) intoxication)
E + E: Exercise
H‘ 2 ag= = - -
m ¢ F: Familial Hypokalemia periodic
Sl B,AR % G: Glucose with insulin
ﬂ % H: Hypothermia
1 % T: Thyrotoxicosis periodic paralysis
'y -

Insulin Catecholamines Catecholamines



Approach to Hypokalemia

Step 2: Check "Urine K" (The Golden Key)
MUuld31 K Kgluupnsivngodsva IRo1: Spot Urine K Auf:
e Urine K<15 mEq/L - Extra-renal Loss
wdas “lagoriviud” werenudv K nauudd ud K Jurielunivdu 1su
Aovlde (Diarrhea) H3DIHIDPDDNLIN
e Urine K>15 mEq/L - Renal Loss
udai "TadUeyr1" KEolaudvlRnw K 990w U endulaand:,

Aldosterone gv, HSo lsAupvHaoala (RTA)



Extrarenal K loss

Extrarenal K loss (urine K < 15)
e Glloss
o Diarrhea, fistula, villous adenoma
© Remote vomiting
e Laxative abuse
e Sweating/exercise



Renal K loss

Renal K loss
e Urine K/Cr > 13 (or 15) mEq/gCr
e Spoturine K>15 mEq/L
e 24 hrurine K> 30 mEq/day
e FEK>5%
o TTKG>2

*++*yaU sw.2asaas Urine electrolyte Hud81Uu mmol/Ludiawi:
e urineNa, K,CL: Tmmol/L=1mEq/L
e Urine Cr lunusnvKuUdgAD g/L ucoa. Kudatdu (mg/dL)
o Jsudav meg/dL *100 =g/L



Approach to Hypokalemia

Step 3: Clinical Correlation (BP & Acid-Base)
f1L0u Renal Loss (Urine K > 15) IRlGAD1UAU (BP) ua:aniu:=nasa-awuiugnndulsa:
1. High BP (A21WAUa@v): audondu Aldosterone 1Au (Gv Na/fv K)
e Aldosterone gv: Primary Aldosteronism (PA) — wuuagngalunau
HT + Low K
e Aldosterone /Und: Cushing's Syndrome
o Mechanism: Cortisol Agouinluns:cu Mineralocorticoid receptor Ala

(Gv Na/fv K Kou Aldo)



Approach to Hypokalemia

Step 3: Clinical Correlation (BP & Acid-Base)
210U Renal Loss (Urine K > 20) (R{GA>WAU (BP) ua:anu=nsa-aiouingnngulsa:
2. Normal BP (Am>wauund): (HQanu: Acid-Base (nsa-av):
o Metabolic Acidosis (lUunsa): Gnéiv RTA (Renal Tubular Acidosis)
o Metabolic Alkalosis (LUudv): Ginfiv e1dulaand: (Diuretics) KSalsA

Gitelman/Bartter



Approach to Hypokalemia

Step 4: Metabolic Alkalosis Approach (The Chloride Key)

fAUld K a1 + HCO3 gv (10udv) + A2IwduUNa TREvLo1: Urine Chloride
1. Urine Cl <10 mEq/L (Chloride-Responsive):
e <S1MEUIQ Chloride pg19KUN Lagddvdv Cl AduLddAv K unu
e aKQ: Vomiting (21138u), NG Suction, K$atWorgasdulaand:

(Remote Diuretics)



Approach to Hypokalemia

Step 4: Metabolic Alkalosis Approach (The Chloride Key)
fAUld K a1 + HCO3 gv (1Uudv) + A2IwAUUNa TRE0L91: Urine Chloride
2. Urine Cl > 20 mEq/L (Chloride-Resistant):
e [agvnv Chloride panutEpsa nuntdaatdudiv
® aKQ: * Current Diuretics: fdvaugndulaand:=ag (wuupsnaalu NCD Clinic)

e Gitelman / Bartter Syndrome: Isawusnssunlarnviutkdaulausndulaand:

QaoQloan

e Hypomagnesemia: (MR K $3UKgQ)



| ¥
Move to the’apY‘Ye;sEmerge"CY?‘_ {Hypokalemla (serum K+ <3.5 mmoVL)]— > Pseudoh(pokalemia? Yes , mrt‘u’g’e’

L No No

Treat accordingly«— €S Clear evidence History, physical examination Clear evidence Yes . Treat accordingly
and re-evaluate of lovlf intake & basic laboratory tests Noof transciellular shift

No
- Insulin excess
(Urine K*) - Bp-adrenergic agonists
¥ ! - FHPP
- Hyperthyroidism
(<15 mmol/day OR <15 mmol/g Cr) (>15 mmol/g Cr OR >15 mmol/day)| - B kot
Extrarenal remo Renal - Theophylline
€ - L3 - Chloroquine
(Acid-base status) [_TTKG | )
i 1 Shift:
ook 5005 >4 <2
GI K- loss ‘ ' ' '
= Normal - Remote diuretic use T Distal K* secretion T Tubular flow - Normal
- P'm - mm = ' - Osmotic diuresis .
sweating shmachdmm_aoe BP anidVor vokima acid-base
- Profuse sweating |
v v .
Low OR normal High - Urine K \11
Variable « Acid-base status Aldosterone
1 !
y !
Metabolic*alkalosis ngh '-i""
Urine CI~ (mmol/L) Renin Corlisol

=20 <10

| “Vomit
Urine Ca/Cr . m
(molar ratio) diarrhea

>0.20 <0.15

- Loop diuretic | (- Thiazide diuretic
- Bartter's - Gitelman syndrome
syndrome




Laboratory

Diagnostic Work-up Checklist
e EKG 12-lead (Nns19): Us:TunuLISvdoIDIAURQIOHD:

1. Blood Test (191:1a90)
e Electrolytes (Nns19): lvT'laq K (A1WsULsY) ua: HCO3 (QN12:nsQ-av)
e BUN, Creatinine (Nns19): Us:ldunisniviuuovla uazldAudeu FEK

e Magnesium (Mg): "Gov101:" lus19A K chsuusy Kéoun K uasludu



Laboratory

Diagnostic Work-up Checklist
2. Special Investigations (doaudouvd)
e ARR (Aldosterone-Renin Ratio): dolusigi HTN + Low K (a0d¢ Primary
Aldosteronism)
e T-mg Overnight Dexamethasone Suppression Test (DST): doloavde
Cushing’s (@n31 Morning Cortisol)
e Calcium (Ca): sogugnlsAwusnssuy (Bartter vs Gitelman)

e Thyroid Function Test (TFT)



Laboratory

Diagnostic Work-up Checklist
3. Urine Test (doUaad: - uuzthdowsauiaaa)
e Spot Urine Electrolytes (Na, K, Cl):
o Urine K: ugn Renal vs Extra-renal
o Urine Cl: ugnaitialunaw Metabolic Alkalosis (Vomiting vs Diuretics)
e Spot Urine Creatinine: LWaAudtu UK/UCr Ratio

e Urine Osmolality: &hKSuAudeu TTKG



Treatment of Hypokalemia

e Severe hypokalemia
e Hypokalemia ECG change
e Symptoms and signs of hypokalemia

=

y
Refer ER



Treatment of Hypokalemia

Identify and stop ongoing losses of potassium

Discontinue diuretics/laxatives

Treat diarrhea or vomiting

Use H2-blocker to decrease nasogastric suction loss
Correct cause RTA

Correct hyperthyroid

Treat cause secondary HT

K supplement



-

Treatment of Hypokalemia

_

Mild 3.0-34 40-60 mEq/day
Moderate 25-29 60-90 mEq/day
Severe <25 IV replacement




Treatment of Hypokalemia

1. Oral Potassium Replacement (d1HSU Mild to Moderate)
3o K = 25 - 3.4 mEqQ/L ua:Auldludo1ns/EKG Und
Medication
e KCL (Potassium Chloride 500 mg): iJ K 6.67 mEq/tab
e KCL Elixir (Liquid): i K 20 mEq/15 mL
K 10- 20 mEq 9:Au serum K Juldus:u1su 0.1 mEq/L
e Ex. AUlJ K = 3.1 mEq/L 99ndudu 3.5 mEq/L (u1a 0.4 mEq/L)
e AUDTU ADV(E K Us:zunau 40-60 mEq - EKCL 2 dose, KCL tab 6 tab/day



Treatment of Hypokalemia

1. Oral Potassium Replacement (d1HSU Mild to Moderate)
UDAISS:Iv
e Gl irritation
e Single dose limit: TiA3sIAU 40 mEq/ASY (~ 6 1H0) Iws1:svmeqadulunuua:
o:MRU2aNDv
e Daily limit: [lundsLAU 100 -150 mEq/day - Rebound hyperkalemia

e JiuasauuvAu bid, tid [a



Treatment of Hypokalemia

2. IV Potassium Replacement (81HSU Severe KS2 Emergency)
6o K < 2.5 KEaiio1MS/EKG change
e Peripheral line: [LindstAu 40 mEq/L, C-line: 60-100 mEq/L
e HKWIK IV push LGavia !l
e Fluid Choice: "Fwid D5W udrautdavia” iwsi:thmav:ns:qu Insulin IR

dv K wsadadduornisauld IRIG NSS unu



Treatment of Hypokalemia

3. "The Golden Rule” uavmsun K
1. A3s Re-check Kdvud K naAsy
e Mild hypoK - 1-2 dUuaR
e Moderate hypoK - 3-7 3U

e Active replacement - nolu 24 yu.



Treatment of Hypokalemia

3. "The Golden Rule” yudvmisua K
2. Magnesium Replacement: d1uA K (Udu IRavds Hypomagnesemia Laud
(2as$ola) lagnsiy
e Mg <10(1.2) mg/dL - 50%MgS04 4-8 g IV in 12-24 hr — dacionu 3-5 Ju
e Mg1.0-15 mg/dL - 50%MgS04 4-8 g IV in 4-12 hr - @acionu 3-5 du
e Mg 16-19 mg/dL - oral form - Giaconu 3-7 U
o Mg0(140) - standard dose 6 LJQ/3u ~ 42 mEq (2 tab po tid)

- 3-410a/3u ~ 21-28 mEq luinanlaliAped HEa15uagIHad
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Hyperkalemia
Definition K > 5-5.5 mEq/L

Clinical clues of hyperkalemia
- CKD patient /acute kidney injury (oligo-anuria)
- Nephrotoxic drug use
- Severe trauma /massive blood transfusion

Risk factor of hyperkalemia in hospitalized patient
- Sepsis / multiorgan failure
- Rhabdomyolysis
- Rewarming of cooled patient




Hyperkalemia

Severity Level of K
Mild 5.5-6.0 mEq/L
Moderate 6.1-6.5 mEq/L

Severe > 6.5 mEq/L, EKG change




Signs and symptom of Hyperkalemia

Asymptomatic (UniSudo1MstiJo K > 6.5 mEq/L)
Muscle weakness, numbness, tingling
Palpitation, chest pain

Dyspnea

Nausea, vomit, boating

Oliguria, anuria



ECG change in hyperkalemia
G i oo omie

> 55 REp OIO”ZOJ.L'OH Tall peaked T
abnormality
Broaressive aidal = Wide P wave, Flat P wave
2165 g , - Prolonged PR interval
paralysis

- Loss P wave
- Sinus bradycardia

570 conduction - Blockage pattern: AV block,

' abnormality Bundle branch block

- Wide QRS complex

- Sine wave appearance VAVA"AVAVY,

> 9.0 All of above - Ventricular fibrillation

- Asystole M



Approach

1. Pseudohyperkalemia (K goUasu)
davdadalinonfoulauatwalulRSnunRa
e Hemolysis: IJadoauavuaniusanatiuldoa (wuuasnaa
91NN1SLO=81A/SaQuyuUIU)
e Thrombocytosis / Leukocytosis: (naaldoaKsalialdaquid
gounRauna (K $roononisaduruztdaaudvdiukanq)



Approach

2. Shift out of Cell (K ghudond1nLBad)
K tustometiidu udghenaguiagiuldaaunu
e Metabolic Acidosis: n1J:tdoatdunsa (H wtsaa K tagdovadu
DoNUN)
¢ Insulin Deficiency: uhaduyau (15u tuauld DKA) twsi:duygau
OHUNAU K Wwaad
e Tissue Breakdown: msaaguovlioléiouriAa wu
Rhabdomyolysis, Tumor Lysis Syndrome, HSauwalwlKusuuso
(Burns)



Approach

3. Decreased Renal Excretion (Iaduaanliila)
aKQNwuUDsIa:duUasIAaQ
¢ Renal Failure: nv AKI ua: CKD (Iagtawn:Lidd eGFR < 15)
e Drugs:
o ACEl/ ARB / NSAIDs (gnaand>1uduuazenuavdansuniunis
UuU K)
o K-sparing Diuretics: Liu Spironolactone
o Hypoaldosteronism: 13U lsA Addison’s KS2nN12:U1Q
Aldosterone mtRlalugauny K



Management

3 BIG GOAL

1. Membrane stabilization (UnUovH2(D)
2. Redistribution (918 K 101Baa

3. Elimination (Ju K 92nv1nS10M9)



Management

Goal 1: Membrane Stabilization (UnUavoH>()
{310l EKG Change K32 K > 6.5 mEq/L
e Drug: 10% Calcium Gluconate (1amp =10 mL)
e Dose:1amp IV push 31a {u 2-5 unii (@2ngnsiu 1-3 ui)

NOTE: enddil *liaas:du K" uddsetavauliitiflokaaidu
(Cardiac Arrest)



Management

Goal 2: Redistribution (819 K 10113a4)
Wunisaas:au K lutdaadrnsid (30-60 ui)
e Insulin + Glucose (Rl + D50): * Dose: Rl 10 unit + 50%
Glucose 2 amps (50 mL) IV push
o  (pvs:IvNd: Hypoglycemia 0uw
e beta2-agonist (Ventolin Nebule) 10-20 mg HSD 4-8 NB
e Sodium Bicarbonate: Wo1ssunlRtaw:lus1giil Metabolic
Acidosis SOuQde



Management

Goal 3: Elimination (UuU K 9209105191 9)

Wunisaas:au K agvaids

e Loop Diuretics (Lasix): Iilusionlagoritoulauazlugno:
Jalall

e Cation Exchange Resins (Kalimate): "UKSDd>unI1s
(@2nN531 (BaHa193sUY)

e Hemodialysis: o350 "1$oua:udusunga” tus1en Severe
HEoSnuAesuAdLGTU



Approach to Hyperkalemia

* Technique errors:
v Prolonged tourniquet use
v Fist clenching
v Use of small needle
v Slowly send specimen to lab
v EDTA tube (contamination)
* Thrombocytosis > 1,000,000
* Leukocytosis > 100,000

Pseudohyperkalemia
* T Intake with
no

1 Renal function +/-
1 GFR

1 mineralocorticoid activity
v Avocado, Banana. Bean,
Potato, Tomato, Broccoli,
Spinach, Citrus juice, Fish
v Drugs: Penicillin G, Elixir KC
v Blood transfusion B

-t
S
a
@)
a
Q
Q
a

* AKI
* CKD

Low Aldosterone

* Hyporeninemic hypoaldosteronism: DM, €lderly, Chronic €
interstitial nephritis, Acute glomerulonephritis, Type 2 §
pseudohypoaldosteronism, Drugs (NSAIDs, Beta-blocker) 8

* Hypoaldosteronism: 1°* adrenal insuff, Congenital adrenal
hyperplasia, Isolated aldosterone insuff, Drugs (ACEl, ARB, &
Direct renin inhibitor, Heparin, Azole, Calcineurin inhibitor) &

E Mevicinetism

LEARN | LIKE | LOVE | LIFE

TTKG =7

Hyperkalemia: K > 5.5 meEq/L
Emergency condition VS
no

Active Management &
finding the causes

FEN - I'(uril\e X Crserum

Kserum X Crun‘ne

H rine X OSmserum

True hyperkalemia i e G
Ksemm X osmuvine

! Renal excretion

*Spot urine K < 15 mmol/L
*24 hr urine K < 20 mmol/d
Yes *FE, < 10%

Redistribution

* metabolic acidosis

* Tissue injury:
rhabdomyolysis,
hemolysis, tumor lysis

* Hypertonicity:
hyperglycemia, mannitol,
hypertonic saline,
contrast media

* Insulin deficiency

* Adrenergic stimulation

* Hyperkalemic periodic
paralysis

* Drug induced: Digoxin
overdose, Beta-blocker,
Alpha-agonist, Calcineurin
inhibitor, Succinylcholine

! Aldosterone effect

GFR > 20

High Aldosterone

* Congenital disease: Type 1
pseudohypoaldosteronism
* Acquired disease:
v SLE, Amyloidosis
v Obstructive uropathy
v Renal transplant
v Drugs: €ENac blocker
(amiloride, triamterene,
trimethoprim, pentamidine),
Spironolactone
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Treatment of Hyperkalemia

€ECG change No ECG change
SIIERORES €Exclude PseudohyperK
Stabilized heart Rapid K reduction yes K> 6/ meq/L

SHIFT == REMOVE no

Urgent K reduction
gy Hypervolume Metabolic iy Avoid high K diets
ESRD acidosis . . .
e REE - Discontinue nephrotoxic drugs
o Reguliar Insulin 10 uni _ - Medication: K-binding, NaHCO,, Diuretic
with 50% glucose 50 ml OR - - ¢ :

o Salbutamol 10-20 mg NB Consider K-binding drugs

Dose |Mmechanism| Onset Duration
Insulin Regular insulin 10 units IV with Shift 15-30 min 2-6 hours
50% glucose 50 ml

LYe1[JVI%eT) [T 10-20 mg Nebulizer over 10 min shift 15-30 min 2-4 hours
NaHCOo, 7.5% NAHCO, 50 ml IV shift 15-30 min 1-2 hours
Kalimate - 30 gm in water 50 ml oral or 1-2 hours 4-6 hours

S : " Remove ;
(GGG IY) M - 50 gm in water 100 ml retention enema 30 min 4-6 hours

°_0o ° Diuretic Furosemide 40-80 mg IV Remove  5-30 min 2 hours
o eo'c.ne 'Sm LENL VI Consult nephrologist Remove  Immediate Ouration of dialysis

LEARN | LIKE | LOVE | LIFE



Pitfall




eymafinu

Uaduliuyau UruK Pseudohypokalemia lusw.aa

¢ HypoK: 219ihannanuH)buass:eg:alumsdonad
o IHQWa: 9EUHNDav - Na-K ATPase Miviuuindu +
szgzlDa1Msuudvuadlasdv Svorominiaa
Pseudohypokalemia tuusunuavisila



eymafinu

Uaduliuyiu UtuK Pseudohyperkalemia lusw.aa

¢ HyperK: 9winanndtuHibua:s:g:alunisdoual
o LHQWa: 9TUKNDC - Na-K ATPase Kgariou - riR
Melu cell dautiuludrgus:nuin Fuwan K oono1n cell
lULaoa - duwall hyperK



deynninu
asu
e Souliu = hypoK

e HULAU = hyperK

aruKnidAnu:thA 25 C
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Definition

1. Definition (G81V)

Hyponatremia: s:QuU Serum Sodium < 135 mEq/L
Severity (WUvMUS:=QU Na):

e Mild:130 - 134 mEq/L

e Moderate: 125 - 129 mEq/L

e Severe: < 125 mEQ/L (L3899aUpvUIUIOUIN)

Acute vs Chronic: wUvn 48 35luv (aSan31 48 su. v:0o1ms
suusvALWSI:auavusuadiunu)



Definition

2. Causes (a11HQ - WWuMU Volume Status)
1. Hypovolemic (huRv/v1adh): tdeonvdua:inds udidondo
UINAN
e JLHQ: NDVLdg (Gl loss), Dd8u, Augndudaand:, Lag
laoasuusy, nulauny
2. Euvolemic (hUnd/Tuuouliufv): diaulustomeidnisgou
192910 Na
e aHQ: SIADH (wuupsnaa - wu »nen, u:tsouaa, Isa
N1vduov, Hypothyroid, NJ:tASgQsULSY



Etiology

2. Causes (a11HQ - WWuMU Volume Status)
3. Hypervolemic (dDudu/uiau): Guhlustometfiusu Na 150910
e JKQ: Heart Failure (H210218), Cirrhosis (AUudv),
Nephrotic syndrome (IsalalusGus))



Signs & Symptoms

3. Signs & Symptoms (9111S)
1. Mild Severe Symptoms : n3uld UdarHioduaulanling
2. Moderate Severe Symptoms
ngud Na Uno:15ucavtsd Hachogluygov 120 - 125 mEq/L:
e Nausea / Vomiting: nauld o1dau
(Wudesysureuusna uov Increased ICP)
e Headache: Udafisu:dina
e Confusion: duau Guvv nuaauliAsu$iSov
e Altered Mental Status: QLuaoa Wosvn (Lethargy)



Signs & Symptoms

3. Signs & Symptoms (9111S)
3. Severe Symptoms ("Emergency"”)
ngulfa "dovuAdiu” ws:idgvcdanisiiia Brain Herniation
IEHERW]ut
Seizures: 3n (NVUUUIASVAS:QN H$D Absence seizure)
Coma: uun Uandusnn KéoHuaad
Respiratory Arrest: HSQH19{D HSoR1E(PAUN
Vomiting (Severe): 01198 UWOSUUSY



Management

1. Emergency (io1nssuusv wsu 5n/3u)

e Treatment: IH 3% NaCl (Hypertonic saline) tWodvoUu1oono1n
lBaaduavaqudly

e Dose: 100 mL IV drip u 10-20 u1fi (B11a 2-3 ASvduINSATU
H$D Na Juu 4-6 mEq/L)

2. Non-Emergency (Shunmuaitsa)

e Hypovolemic (Wv): 17 NSS (0.9% NaCl) twatduuhua:indo

¢ Euvolemic (Und/SIADH): 51Aaun (Fluid restriction) Uszuigu <
800 - 1,000 mL/3u

e Hypervolemic (Udu): ViU + (Hodudaaid: (Furosemide)



Management

"The Golden Rule” (AntHannIsun Na)
e FuuA Na dutdaaulu!
e Limit: TitAiu 8 - 10 mEq/L tu 24 3>luvusn
e Danger: MUALSILAUD:LAIAN1I: ODS (Osmotic Demyelination
Syndrome) BuriRauldluduwiaua:ldeddalansu
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