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Decreased Increased entry | Increased Increased Increased sweat | Dialysis
potassium intake:i.into cells gastrointestinal | urinary losses losses Plasmapheresis

losses

- An elevation in Vomiting Diuretics - -
extracellular PH

- Increased Diarrhea Primary - -
availability of insulin mineralocorticoid
excess
- Elevated B- Tube drainage Lose of gastric - -
adrenergic activity secretion
- Hypothermia Laxative abuse Non reabsorbable - -
anions
- Chloroquine - Hypomagnesemia - -
intoxication

- - - Amphotericin B - -

- - - Polyuria - -
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* Endogenous catecholamines, acting via beta-2 adrenergic receptors, can promote
potassium entry into cells by increasing the activities of the NA-K-ATPase pump and the

NA-K-2CL cotrasporter and possible by increasing the release of insulin.

* Increased blood cell production :an acute increased in hematopoietic cell production
is associated with potassium uptake by new cells and this may lead to hypokalemia .
Administration of vitamin B12 or folic acid to treat a megaloblastic anemia or use GM-CSF

to treat neutropenia are the most common scenarios in which this occurs.
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* Hypothermia : Accidental or induced hypothermia can drive potassium into the cells
and lower the serum potassium concentration to 3 to 3/5 mEq/L or less.by contrast,
hypothermic patients who are unresponsive to resuscitation may have marked pre-

terminal hyperkalemia, due to irreversible tissue necrosis.

* Antipsychotic drug : hypokalemia is rare complication of therapy with selected

antipsychotic drug , such as risperidone and quetiapine .
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ECG Hypokalemia
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* For patients with mild to moderate hypokalemia (serum potassium 3 to 3.4 mEq/L )who
do not have ongoing urinary potassium losses , we suggest initial oral administration of 10

to 20 mEq/L of potassium given two to four times per day.

* For patients with severe manifestation of hypokalemia or those who are unable to take

oral medication , we recommed intravenous potassium chloride.
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Hyperkalemia is a common clinical problem that is most often a result of impaired urinary

potassium excretion due to acute or chronic kidney disease or disorders or drug that

inhibit the renin-angiotensin-aldosterone system.
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Patients with sever hyperkalemia (serum potassium >6.5 meg/l)

Patients with moderate hyperkalemia (serum potassium >5.5 meq/l)

Patients with hyperkalemia have chronic, mild (<5.5)

Hyperkalemic emergency : patients who have clinical signs and symptoms (eg , muscle

weakness or paralysis , cardiac conduction abnormalities....)
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PseudoHyperkalemia:

- lab error

- Traumatic venipuncture

- Hemolysis, thrombocytosis,
leukocytosis

- Clenching of fist during
phlebotomy

~

-

High suspicion :

- CKD

- poorly controlled DM
- chemotherapy

- Burns

- Trauma/Crush injury
- Blood transfusion

- HTN and edema

- Jaundice/ Hemolytic
reactions

-

3

DI"UgS ¢ (most common)
Digoxin

K sparing diuretics
NSAIDS

ACE Inhibitors/ ARBS
Recent IV potassium
Beta blockers
Antibiotics- amoxicillin
Heparins

Tacrolimus

TMP-SMZ (Bactrim)
Penicillin G

Heparin

Tacrolimus

HY PERKALEMIA »-~ |

r

~

Intracellular Shift:

K release due to cell lysis
- Hemolysis

- Transfusion reaction

- Tumor lysis syndrome

- Rhabdomyolysis,burns, trauma

- Ischemic colonic necrosis

K release with intact cell membrane
-beta adrenergic receptor blockers
-Succinylcholine

-Hyperosmolar states- (Uncontrolled
diabetes/hyperglycemia, glucose infusions)
-Metabolic acidosis
-Hyperkalemia Periodic paralysis

-Insulin deficiency or resistance

‘ﬁ

.

Kin:
1.Medications

2.K supplement
3.Blood transfusion
4.TPN

5.Food:

Avoid in CRF
-dried fruits
-seaweed

-nuts, molasses
-avocados

-Lima beans
Vegetables :
-spinach, potatoes,
-Tomatoes, broccoli,
-carrots

Fruits:

-Kiwis

-Mangoes
-Oranges
-Bananas
-Cantaloupe .

—

Impaired renal excretion:

- | Aldosterone: Addison’s disease/ hypoaldosteronism
- Acquired hyporeninemic hypoaldosteronism

- mineralocorticoid deficiency

pseudohypoaldosteronism type 1
- | Distal Na/H2O delivery: CHF, cirrhosis
- SLE

- | Response to Aldosterone: spironolactone, progesterone,

- Type IV RTA
- Tubular dysfunction AKI/CKD
- Pseudohypoaldosteronism type 2

- Ureterojejunostomy: jejunal K
absorption
- Renal hypoperfusion
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Hemodialysis can remove 25 to 50 meq of potassium per hour.
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Trousseau’s sign Chvostek’s sign
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Adjusted total calcium (mg/ dL) =total calcium(mg/dL) + 0.8(4 — aloumin(g /dL)
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4] HYPERCALCEMIA

e Serum calcium > 10.5 mg/dI

- Mild: total CA : 10.5-11.9 mg/dlI
 Moderate: total CA: 12-13.9 mg/dI
e Severe: total CA: 14-16 mg/dl

e Calcium enters extra cellular fluid from intestine
and bone and excreted through kidney.

e Calcium is tightly controlled by hormones (PTH,
calcitriol , calcitonin).
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Hypercalcemia

Shortened
QT Interval

Normal QT Interval

Causes of Hypercalcemia

- Malignancy

- Milk-alkali syndrome
Vitamin D toxicity
Paget’'s disease
Hyperparathyroidism
Immobilization
Granulomatous disease
- Thiazide diuretics




Hypercalcemia signs & symptoms

2Z . COT}

45 Confusion

R

Muscle weakness

Arrhythmias

Bone pail_'\_‘/_\\N
e

Kidney stone

Cardiac arrest

Excessive urination
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