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OBJECTIVES

e CONCLUSION OF THIS SESSION, PARTICIPANTS SHOUILL) BE SR

* Recognize the presentation of common electrolyte abnormalities
* Discuss the evaluation of patients with suspected electrolyte disturbances

* Evaluate laboratory and physical exam findings in patients with electrolyte

disturbances
* Discuss possible etiologies of electrolyte disturbances

* Develop a management plan for patients with electrolyte abnormalities



[ILEC FROET]

Substances in the body's fluid that dissociate
INto anions and cations

Broad functionality in human physiology:
« Acid-base homeostasis
« FHuid balance

¢ ( ellllar function

» Cardiac physiology

Sodium, potassium, calcium, phosphorous,
magnesium, chloride, and bicarbonate




L UL BALANTE

tlectrolytes are dissolved in body fluid — water balance

important to consider

» Vasopressin, water ingestion, renal water transport contribute to
maintenance of normal osmolality of 280-295 mosmol/kg

Hypovolemia - volume depletion, salt and water loss

+ Renal causes: osmotic diuresis, drug-related

» Extrarenal causes: loss from Gl tract, skin, respiratory system, accumulation
of fluid In tissue compartments




SUBDIUM DISORIDERD



I TPONATREN IR

o bNla = | 35 mM

Common - |5-307% of hospitalized patients, potentially even higher!
Premenopausal women at highest risk for severe neurologic sequelae

Pathophysiology: Principal osmole of extracellular fluid - generally a water excess state

Hypoosmolar hyponatremia most common
MDMA Ingestion

Prognosis: Mortality

Acute Hyponatremia (Serum Sodium <120 meg/L): 50%

Mortality associated with cerebral edema, osmotic demyelination syndrome
Chronic Hyponatremia; 0%

Mortality associated with underlying condrtion




R TONA T REMIA SYMP TORS
Foule (14490 ol

Symptom onset generally at serum sodium | ater or Severe Hyponatremia (serum
E o meq/l sodium <|20 mea/l)

- Nausea s

+ Vomiting s L omMmd

+ Headache - Confusion

» Lethargy +  Ataxia

s Dizdhiess + Respiratory depression



T ONA T REMIA SYME TOEES

Chronic (developing over >48 hours)

Development and symptom onset variable - days, weeks, months

+ Lethargy

- Confusion

» Muscle cramps

+ Neurologic iImpairment - encephalopathy, cerebral edema



FTPONATREMIA CAUSES

Excessive free water replacement (with or without sodium replacement)

- Nausea, Vomiting, or Diarrhea

-xcessive, prolonged sweating with exercise

» Psychogenic polydipsia

& otofle sallne fUsion (e.9 D5 112N

Excessive sodium renal excretion (salt-wasting)

Dilretics (esp. hiazide Diuretics, trimethoprim)
- Cerebral salt wasting (underlying neurologic disorder)

- Low Aldosterone (Mineralcorticoid deficiency)



FTPONATREMIA CAUSES

Syndrome of Inappropnate ADH Secretion (SIADH)

llenanic) (eo. omall Cell Lung Cancer, Pancreatic Cancer)

_ung Infections (e.g. Pneumonia, Empyema, Tuberculosis, Legionella, ARDS)

Neurologic disorders (e.g. brain mass, Meningrtis, Intracranial Hemorrhage, CVA)

Medications

Amiodarone

Neuropsychiatric agents (e.g. Amitriptyline, Carbamazepine, SSRI, Haloperidol)
Opioids and NSAIDs

Edematous States

Renal Fallure or Nephrotic Syndrome
Congestive Heart Failure
Cirrhoslis or other severe liver disease



HYPONA TREMIA WORK-UP

|. Is the patient hypervolemic?

 Hyponatremia due to edematous state (Cirrhosis, CHF, Nephrotic Syndrome) or renal failure?

2. Measure Serum Osmolarity

 Smaller labs may be unable to provide a measured serum osmolality
- Most cases are hypoosmolar hyponatremia (serum Osms <280)

- Exception: Severe hyperglycemia (hyperosmolar hyponatremia)

3. Obtain Bedside Glucose

- Pseudohyponatremia (normoosmolar hyponatremia) Is rare

- Remember to calculate a corrected Na™ for patients with hyperslycemia




HYPONA TREMIA WORK-UP

Consider the Etiology

Hypovolemic Hypoosmolar Hyponatremia

Fluid losses (e.g. Gastroentertitis)

Third spacing (e.g. Pancreatitis)
Renal sodium losses

Euvolemic Hypoosmolar Hyponatremia
SIADH

« Water Intoxication
Hypothyroidism
Medications

Hypervolemic Hypoosmolar Hyponatremia

Lelematous State (Cirrhosis, CHE, Nephrotic Syndrome)
Renal Fallure

Hyperosmolar Hyponatremia (Serum Osms >300)

Hyperglycemia (typical cause) with water shifting from cells to
the extracellular compartment

Serum sodium falls [.6 mEg/L. per serum glicase IRcice-c &
every |00 mg/dl (over 100 mg/dl)

May also occur with hypertonic infusions (Glucose, mannitol,
olycine)

Normoosmolar Hyponatremia (Serum Osms 280-300)
Known as Pseudohyponatremia - Rare
Consider it known comorbidity:

Severe hypertriglyceridemia (> 1500 mg/dl)
Serum Protein >10 g/dl (e.g. Multiple Myeloma)



FTPCONA | REMIA MANAGENMIERES

The Over-Simplified Version

Hypovolemic Hypoosmolar Hyponatremia Hypervolemic Hypoosmolar Hyponatremia

Slow normal saline replacement (no more than 0.5 mmol/L/hr) + Water and sodium restriction

Be aware of patients needing more rapid correction — risk of

cerebral edema Hyperosmolar Hyponatremia

Hypertonic only for those with severe symptoms . . o
A l / . ) L Treat hyperglycemia — corrects with normalization of serum

Correct water deficit (plus ongoing and insensible losses) over slucose
o) hours

b
- Avoid increasing plasma Na™ by >10 mM/24 hour

Normoosmolar Hyponatremia

No sodium management required (lab abnormality only)

Isovolemic Hypoosmolar Hyponatremia
YP. 4 Treat the underlying condition — triglycerides, multiple
Water restriction myeloma, etc.

Stop offending agents — thiazides, medications causing SIADH



I PERINA RET

Plasma Na™ >145 mM: Severe symptoms typically begin at >160 mM
Relatively uncommon: | % of hospitalized elderly patients

Pathophysiology: Generally a water deficit state
- Issue Is total body water, not a total body sodium excess
Lacks normal physiologic response to free water loss

Excess water |oss
Rarely excess sodium Intake or sodium retention

Prognosis: Mortalrty

= (hildren
Acute Hypernatremia: 43%
Chronic hypernatremia: 7-29%

Adults
Acute hypernatremia: 60%



BITPERINA | REMIA SYMP OIS

Children Adults
= lachypnea = o di
»  Muscle weakness +  Nausea/Vomiting
» Motor restlessness »  Muscle weakness
+ High-pitched crying + Lethargy
+ Lethargy e hesllesspess
s oma = | yberellexa
. Spasticrty

¢ Scidllics



Y PERNA TREMIA WORK-UP

Serum Labs Laboratory Calculations
s GBEC (P + Serum osmolality
« Specifically serum Na, Ca, glucose, s [ree wadter delicit
creatinine, BUN = Serum to urine electrolyie ratio (INa IO
each)
Unne Labs » Helps determine role ol Kidme/ (i
excreting or retaining electrolyte free

rine volume
X water

« Urine sodium

 Urine potassium

« Urine chloride

s | tine calcium



BT FERNA | REMIA MANAGEMERNTE

The Over-Simplified Version

Hypervolemic Hypematremia

Discontinue hypertonic saline administration
Administer diuretics
Furosemide AND high dose thiazide diuretic
Indapamide 2.5-omg PO dally OR
Chlorothiazide 500mg IV Q| 2hr
Consider primary hyperaldosteronism

T hypokalemic and with hypertension

ypovolemic Hypernatremia
Reverse underlying causes (renal)

First, restore volume to correct hypotension
Normal saline

Second, sodium correction

Administer free water (feeding tube or D5W) to
slowly correct Na™

Isovolemic Hypematremia

Mild to moderate — lncrease firee Water il

Moderale (o severe — Replace free walel defielt Wit
DHVY over =8 hiolls

Replace chronic hypernatremia slowly — 0.5
mEg/hr

Then, external water sources (feeding tube) preferred
Monitor electrolytes closely

Do not replace water faster than a decrease of |-2
mOsm/kg water/hr



T AOSIUM DIDORIERE



T OKALERHE

PLASMA K* <3.5 MEO/A
Pathophysiology

e Transcellular K™ shift

- - : : : =+
Vedications (excess insulin, beta-agonists) » Extrarenal K™ loss
Vetabolic acidosis

» [hyrotoxicosis
Renal K™ loss

Metabolic alkalosis — vomiting
Gl or skin losses

Vetabolic acidosis — DKA, diarrnea,
+  With hypertension — possible renovascular axatives

disease, renin-secreting tumor, or MH, »  Other causes
Liddle’'s Syndrome, aldosterone

Heliormdlities (eg, Cushings, |
nyperaldosteronism)

+ Anorexia
nadequate intake (TPN)

’seudohypokalemia — delayed lab analysis,
Renal tubular acidosis severe leukocytosis (>/5k)

Plilletic Use  Inlaziges and loop diuretics




T ORALEMIA SYMP T

e ALY BEGIHN AT SERUMK: < 24 - wni e

General

Malaise
Fatisue

Renal

Vetabolic Alkalosis
Polyuria, Polydipsia

- . o « Decreased GFR
astrointestina Glucose Intolerance

Constipation
leus Neurologic
Exacerbated Hepatic Encephalopathy VWeakness
o | = Decredseci ke
drdiovascy ar | s Fdlcsiieclds

Orthostatic Hypotension Cramps
:yiemhen§|on V. Fib (rsk 5-fold with Restless Leg Syndrome

[ taiaids - V., 1D {1ISK D-10ld with acutle or , -
copil ), Tiorsade de Pointes %habdgmyolyss

. - Paralysis

Fatisue



Y POKALEMIA WORK-UP

Serum Labs

CHC, CMP
Serum magnesium

Urine Labs

Possib
M

Urine

e 24-hour urine potassium and sodium

. AccUrate measure of K excretion

potassium to creatinine ratio

L ccece [or tenal vs extrarenal loss

Prominent U Wave

|

al

Depressed ST segment Biphasic T wave

Electrocardiogram

Farly changes

1T-waves - decreased amplitude to flattening
Later changes

Prominent U-waves

ST depression
T-wave Inversion
PR prolongation

QTc prolongation
Associated arrhythmias
Sinus bradycardia

\ . tach or V. D
Torsade de Pointes



FTEORKALEMIA MANAGENMERES

The Over-Simplified Version

Replace Potassium

e 5O mta/dl (40in CAD, CHF)

+ Administer potassium

& liEe/L o scrious EKG changes — consider larger dose/lV route
Eeg/ KO0 miEq orally Q ) hrs 1or 4 doses, recheck
&0 kgl KO 20 mEg O 2 hbrs for 2 doses or 40 mEqg once

» Likely continue at 20 mkg BID x 4-5 days

» Approximately half of replacement typically excreted by kidneys Total Potassium
U U :
. Risk of hyperK low with normal kidney function and hydration Deficit

» Replace magnesium <33; m_E(j/ : ;88 i
- Particularly if hypokalemia is refractory 2'9 m:c/_ 200 e
ZATIECH 8 {ml

26 mbal 400 mEc




T TPERKALEMIA

PLASMA K™ >5.2 MEQJ/L

Pathophysmlogy (I of 2)

Decreased Renal Excretion - Transcellular Shift or Redistnibution (ICF to
- Hypoaldosteronism ECF)
Intrinsic renal disease Metabolic acidosis

M- esp. diabetic hephropathy

= . » Insulin geficiency or resistance (1)
Interstitial nephritis

Adrenal insufficiency « Rapid ECF rise - hypertonic glucose or mannitol

« Decreased distal renal flow (D:Ialy5|s b
Ak C D) - CHIEF oronary DYpass

 Caell lysis - any significant cause of cell turnover
releases significant K™ (98% of K is intracellular)

Obstructive uropathy . qypc)jlertolnicity —S hyplerigli/}cellmia,bmanrkw)iltoll
.  Medication-induced . edicdations — succlnylcnolne, Deltd DiGer =i

ACE or ARB — responsible for 50% of med- Digitalis, arginine, somatostatin

induced hyperK™
Also, heparin, Spironolactone, NSAIDs, Lithium

+  Primary tubular defects
Renal tubular acidosis




T PERKAL FTE

PLASMA K™ >5.5 MEQ/L

Pathophysiology (2 of 2)
« Potassium lLoad o Pseudohyperkalemia
Potassium supplementation  Lab issues
Blood transfusion (PRBCs) +  Sample analysis delayed
High dose penicillin G (1.7 mEg K¥/1 million + Sample clotted, hemolyzed, or cooled
units) » Severe blood cell hyperplasia
T hrombocytosis

Leukocytosis (>/5k)
Family History



HYPERKALEMIA SYMP T O

L TIUA SEGIN WITH SERUM KT 15 = 60 (s
Cardiovascular Neurologic
Bradycardia to asystole or V. fib »  Weakness
AV prolonged transmission to = laresenesias
complete heart block . Areflexia

Ascending paralysis

Respiratory railure




Y PERKALEMIA WORK-UP

Serum Labs Electrocardiogram
ChC, CMP » Inrtial changes
Other labs to consider: aldosterone and renin + [-waves peaked or tented in V2, v 1]
: Next
Urine Labs ST depression
Possible 24-hour urine potassium, sodium, and creatinine . First degree AV block

: : 7
Fractional excretion of K Ol bieral e

Urine sodium <25 mEa/L suggests decreased distal

Next (ominous signs)
renal flow

QRS widening (> 110 msec)

Loss of p-wave (junctional rhythm)

Sine wave appearance

EKG changes exacerbated by:
Hyponatremia » New bundle branch block

Hypocalcemia « Final
Vetabolic Acidosis
Hypermagnesemia
Chronic Renal Fallure with frequent,

recurrent hyperkalemia  Asystole, V. tach, V. fib

Biphasic wave with QRS and t-wave fusion

Severe bradycardia




Y PERKALEMIA WORK-UP

Hyperkalaemia: ECG changes animated

Ayperkalaemla k424 1

Mormal EL

ibioticsts

O ° 5




P ERKALEMIA

The Over-Sim

MANAGEMEN T

dlifled Version

Hyperkalemia Protocol

. Begin hyperkalemia workup

. Stop exogenous K+ sources

s Fllidsi NS vs. LR
5 dcldotic LR contalns KT

flihe hieed Tor emergent [ x
FaDid and recent rise In KT

Renal insufficiency

Vetabolic acidosis

-KG changes consistent with hyperK

Alon-eleroent It serum K™ <6.0
mEe/L

Dete

|~

Emergent Treatment

. Stabilize myocardium: Calcium chloride or calcium

gluconate

Effect in [-3 min, lasts 30-60 min, caution in dig tox

CaCl (5ml over |Omin) or Ca Gluconate (10l ia (00l o
infused over 20-30min, or faster if emergent; second dose In SmMin
it EKG not improved)

2. Temporarily shift K™ into intracellular space:
Insulin+glucose, nebulized albuterol
Insulin regular O. lunit/kg up to 5-10 units IV AND D50W 50mL
Beware of hypoglycemia — repeat fingerstick glucose
Onset |5-30min, duration 2-6 hours
Lowers sertim & U6 10 F mEdil
Albuterol: 10mg lowers KT 0.5 mEg

3. Enhance K" secretion: kayexalate, furosemide,
hemodialysis

Binding agents not recommended in emergent hyperK™;
Kayexalate has marginal efficacy, is poorly tolerated, has delayed
onset of action, and risk of bowel necrosis

Furosemide 40-80mg IV push




FIAGINESIUM DISORDERS



Pathophysmlcgy

Decreased Intake

« Alcoholics

& o

 )ecreasec

onged
Absor

e pile Cro
e Excess Gl Loss

V nutrition
-

i

NG suction
_axatives
¢ Seve

T POMAGINESENTT

1on

0 S

e diarrnea

PLASMA < 1.8 mg/dL

+ BGess Renal Les
Diuretics
- Acute renal failure
’rimary aldosteronism
—lypercalcemia
- Acute pancreatitis
» Endocrine
yperthyroidism
yperparathyroidism
Poory: controlied I
- Medications

. Cyclosporin

» Gentamycin




T POMAGINESENTT

PLASMA < 1.8 mg/dL

Signs and Symptoms

0ss of appetite
» Nausea or vomiting

. Selzures
« Muscle Cramps to tetany
» Chvostek's sign

» Fatigue |
. Weakness » Vertical nystagmus
. Vertigo  Arrhythmias

»+ Dysphagia

e [Paresthesias



R ONMAGNESEMIA MANAGEMERES

Assess Potassium Status Replace Magnesium
» Often related to magnesium status » Contraindicated In myasthenia gravis, caution In
renal failure

e Do NOT exceed 10U micgicliay

» Adjust replacement for decreased renal
function

- Can be given PO or IV wihieh efe =

» Side effects- flushing, sweating, mila
bradycardia, hypotension



P TPERMAGNESENT

PLASMA >2.5 mg/dL

Pathophysiology
Renal Fallure

Medication overuse
Antacids

flilic of Mo
Adrenal insufficiency (Addison’s)

Hypothyroidism (myxedema)
Massive Mg dosing

Preeclampsia or eclampsia management



B ERMAGNESEMIA MANAGEMER.

- Stop All Magnesium Sources - Cardiotoxicity Management

» Calcium chloride or gluconate

- Supportive Care with ABC A B
Management

» Dialysis



= LU DISOREIE B



s @@L E s

PLASMA Ca’* <85 mEq/L

Pathophysiology
Multifactorial causes Other Causes
Hypoalbuminemia Medication induced
. Gram-negative sepsis Pancreatitis
I P + Vitamin D deficiency
» Hypoparathyroidism ' $habdolm>./o|y5|s
High PTH umor lysis

Pseudohypoparathyroidism

As a response to hypocalcemia ARerblead i



Symptoms

Cardiovascular

Neuro

Dyspnea

—dema

Palprtations

Syncope

ogIC

Headache

Muscular fasciculations,
cramping, stiffness
Seizures

Paresthesias
Circumoral numbness
Nervousness
VWeakness

I OCALUERT

PLASMA Ca’* <8.5 mEq/L

Gastrointestinal
Vomiting
Diarrhea
Dysphagia
Abdominal pain

Signs
Neurologic
T etany
Carpopedal spasm

Chvostek's sign
Dermatologic

Hair loss: dry, brittle hair

Dry, puffy skin
Ophthalmologic

Premature cataracts
Papilledema




P POCAICENTT

Serum Labs Management
o Lt P « PO for low level, asymptomatic deficits
- | Low total corrected serum Ca?* — albumin OR - Immediately replace calcium if symptomatic or <|0
. | Low ionized Ca?%t mEqg/dL
. Magnesium » Calcium gluconate (preferred) or calcium
» Parathyroid hormone chloride

. Vitamin D « Monitor calcium levels Q 4-6 hours

» Confirm hypocalcemia with albumin correction * beware of

. » Bradycardia/asystole with rapid administration
E|6C’EI”OC3I”C|IOgI”am » Local injury — vein sclerosis, local chemical burns

» Paying close attention to QT interval » Coronary vasospasm
» Dig toxicrty



I rERCAL CEPS

PLASMA Ca2* >10.9 mEg/L

Pathophysiology
e Endocrine
Malignancy . P
» Breast with bony mets, lung, RCC, head and . e ol
.  [hyrotoxicosis
i ek aliamols cell Oy MM, Hodgkins
» Pheochromocytoma
ymphoma
¥ L + Acromegaly
yperparathyroidism
. L Other Causes
Primary hyperparathyroidism (most

-amilial Hypocalciuric Hypercalcemia
’rolonged iImmobilization
Granulomatous disease (Sarcoidosis,

common cause)
Lithium treatment

Medications .
i - Tuberculosis)
» [hiazide diuretics L R
+ Vit. A and Vit. D deficiencies Paget's Disease of Bone
» [heophylline



Cardiovascular

= (hest pain

+ Dyspnea

- Palprtations

= Hyncope
Gastrointestinal

+ Anorexia

» Constipation

» [Eplgastric pain

- N/NV
Renal
. Polydipsia
» Polyuria
= Repal colic

PITPERCAL CERD

Symptoms - Often Asymptomatic

Neurologic

+  Anxiety

» (Confusion

. Fatigue

+ Lethargy

« Weakness
Musculoskeletal

» Bone Pain

» Arthralgias
Skin

s DS

Symptoms and signs are related
to serum calcium levels:

Serum Calcium

Symptoms
Level ymp
= 1o meldl (@2
e Symptom onset
> | 3 mg/dl (3.2 Calcium Nephrocalcinosis
mmol/L) Acute Renal Failure
= moidlii 5o Severe Hypercalcemia (or
mmol/L) Parathyroid crisis)



PITPERCAL CERD

Complications




O PERCALCE] T

Serum Labs Management

= G0 CMP  Immediate treatment for symptomatic or severe
igh total corrected serum Ca?* — albumin OR evels (serum calcium > |4 mg/dL)
ish ionized Ca2*  Eliminate potential causative medications

: I\/Iagnesmm Mild Hypercalcemia (<12 mg/dL)

* Parathyroid hormone . Adequate hydration: >2 L/day

' 25—hydroxwlt§m|n D »  Maximize mobility

* Serum creatinine » Diuretics if symptomatic: Lasix 40- 160 mg/day

Moderate to Severe Hypercalcemia (1= fhoicll
« Normal saline 2-4 L/day for |-3 days
» May use Lasix
» Calcrtonin (rapid onset, but weak effect)
» Bisphosphonates

» Oral phosphate
» Steroids — chronic granulomatous disease

» Dialysis

Electrocardiogram

¢ Short Q1 Interval

» Prolonged PR interval
« Wide QRS complex
» Bradycardia




5P HORUS DISORLEES



T OPHOSPHATEDN e

Pathophysiology

s Starvation

e DKA
s [PV
nsulin

« NG suction
« Diuretics
+ Vomiting

e Vitamin

)

Deficiency

* HYpPO

PLASMA <2.5 mg/dL

barathyroidism

» Pseuc
» Medications

» (Corticosteroic
 Aluminum hyc

ohypoparathyroidism

S
roxide antacids

» Gram negative sepsis



O PROSPRA TEMIA WORKS TS

Check Unnary Phosphate Excretion Treat Underlying Problem
» Low urine phosphorus (under |00mg/d) * Replacement generally not needed
» Internal redistribution
= Ol lo5ses
» High urine phosphorus (over |00mg/d) Replace Phosphate
» Check for wasting In urine of other . With symptoms (muscle weakness,
electrolytes rhabdomyolysis)

« Typically when < .0 mg/dL
e Can be given PO or IV wWhelh micic =i



B ERPHOSPHA TERTER

PLASMA >5.0 mg/dL

Pathophysiology

Renal Failure Transfusions

Dehydration Hemolysis

Addison's Disease Sarcoldosis

Bone metastases

ypervitaminosis D

Myelogenous Leukemia

ypoparathyroidism

Vagnesium deficiency

Milk-Alkali Syndrome



B FERPAOSPHA T EMIA VWORKEES

Check Urinary Phosphate Excretion Management
» Normal urine phosphorus (under | 500mg/d) » Manage kidney injury or CKD
. Increased reabsorption » Antacid binding gel (AlternaGel)

» High urine phosphorus (over | 500mg/d) + Low phosphate diet

» Endogenous source

s EXOoenous source



E L ORIDE DISUORIE IS



P OCHLORERTA

SERUM < 95 mEq/L

Pathophysiology + Hyponatremia
- Metabolic acidosis » Addison’s disease
. Vomiting  Edematous states - C il
. Diarrhea - Salt-losing nephritis
+ Diuresis + SIADH
. NG suction » Renal fallure
. Respiratory losses » Pseudohyponatremia

+ EXcessive sweating
e Xcessive |V DoW

e | hlazigde diuretics

Together with K+, Na+, and CO?2, CI- * BUMs
maintains acid-base balance

e (Corticosteroids
» Cystic fibrosis




T POCHLOREMIA YWORKES

Consider Na+ status

Treat Underlying Problem

® © plei repblacement generally not needed

Replace Sodium as Indicated



P ERCHLORETES

FLASHA = 100 e

Causes - Bone acd

Metabolic and endocrine T riamterene

Hyperparathyroidism Excessive |V normal saline

Renal tubular acidosis
Metabolic acidosis Pathophysiology

Hypernatremia + Metabolic acidosis with normal anion gap

(Gastrointestinal

Dehydration

| Management
’rolonged diarrhea

i M |
Medications reat underlying problem

i < Stop/alter offending medications
Bromide intoxication

Hydrati
Acetazolamide ydration



BICARBONAIL E DISORDERS



e ROLE OF BICARBOINATTS

Primary acid-

Not a first line drug for resuscitation
« [reat acidosis with ventilation

base buffer

and perfusion

3icarbo
shown -

nate has not been

'O Improve survival

Possible Indications
« Severe metabolic acidosis
’rolonged cardiac arrest

DKA with pH <6.9
—lyperkalemia

Bicarbonate may transiently depress
CV parameters

- (Cardiac function

- (Coronary artery perfusion



1K HOME POINTS

Always consider the etiology of the electrolyte
disturbance.

e Treat the patient, not the number!

Unless patient severely symptomatic, utilize a
slow, gradual treatment perspective.

For low electrolyte levels, consider possible
etiologies of loss or dilutional effects.

For elevated electrolyte levels, consider
dehydration or fluid balance implications.
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