
↑ Intake (rare) 
Usually due to excess IV K+ 
associated with low excretion 

Hyperkalemia - DDx 
High plasma [K+] > 5.1 mmol/L  

(Normal [K+] in adults: 3.5-5.1 mmol/L) 

↓ Renal Excretion (loss) Transcellular Shift out of Cells 
(Diffusion of  K+ from the ICF into the ECF) 
TTKG > 7: Appropriately high renal K+ excretion 

Appropriate GFR and distal Na+ flow 
Evaluate the patient’s clinical context (medications, 

active disease processes, etc) ↓ GFR (<20% of 
normal) 

High Serum creatinine 
(>110umol/L) 

(↓ filtration of K+, ↓ total K+ 
excreted  Hyperkalemia) 

Usually NOT the sole cause 

↓ K+ import into cells 

Principal Cell Defect 
TTKG < 7 

(inappropriately low K+ 
excretion by principal cells, 
usually b/c aldosterone is 

ineffective) 

↓ Distal Na+ Flow 
TTKG > 7, low EABV, low urine 

[Na+] (i.e. <20mmol/L) 
(↓ Na+ delivery to CCD, ↓ Na+ 
reabsorbed  ↓ K+ excreted by 

the principal cells) 

Hypotension  
CHF 
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Abbreviations: 
ICF = intracellular fluid 
ECF = extracellular fluid (blood, interstitial fluid) 
CCD =  cortical collecting duct 
TTKG = Trans-Tubular [K+] Gradient 
EABV = Effective Arterial Blood Volume 

Insulin 
deficiency/ 
resistance 

Beta-2 blocker, or 
Alpha-1 stimulant 
(↓ Na/K-ATPase 

activity) 
Beta-blockers 

Digoxin 
(↓ Na/K-

ATPase activity) 

R/O Pseudo-hyperkalemia: 
• Possible Lab error! Always Repeat Blood sample! 
• Leukocytosis (>100,000/cc), Thrombocytosis (>500,000/cc): 

cells lyse as sample is analyzed, releasing K+ into serum.  
• Excessive fist clenching + tourniquet while drawing blood 

(ischemia-induced RBC hemolysis) 
• RBC Hemolysis in the blood sample (rare) 

Low renin, Low Aldo. 
(Hyporeninemic 

hypoaldosteronism) 
(↓ renin release from the 
juxtaglomerular cells, so 
↓ aldosterone release) 
Diabetic nephropathy 
Beta-1 blockade 

NSAIDS 

High renin, High  Aldo. 
K+-sparing diuretics (block 

ENaC on Principal cells, 
↓uptake of Na+) 

Acute Interstitial Nephritis 
(AIN), or Chronic Interstitial 

Nephritis (CIN) (both diseases 
↓ principal cell function) 

Obstruction 

High renin, Low Aldo. 
ACE-Is/ARBs (blocks 

Angiotensin II production or 
reception, thus  

aldosterone production) 

10 Adrenal insufficiency 
( aldo production) 

Heparin (prevents aldo 
release from adrenal gland) 

↑ Release of K+ out of cells 

Metabolic Acidosis  
(normal Anion Gap) 

(bicarb loss from ECF due to ↑ HCl ↑ H+ 
enters cells, Cl- remains outside  ↑ 

charge gradient across membrane, pushing 
K+ out of cells, into ECF)  

ECF Hyper-osmolarity 
(water will move from 

ICF into ECF; K+ 
follows, diffusing down 

its [ ] gradient)  
Hyperglycemia 

(from DKA, HHS, etc) 

Cell lysis 
(possible signs: ↑ 

serum osmoles, urate,  
LDH, PO4

3, CK, etc) 
Tumor Lysis  

Syndrome 
Rhabdomyolysis 

TTKG should be high (>7) – principal 
cells should be trying to excrete more 
K+ to reduce plasma [K+] 

Note: “High AG acidosis” does NOT 
affect [K+] b/c these acids, once 
ionized, are handled differently by 
the body 

These principal cell Aldo-insensitivities that 
cause hyperkalemia also cause one type of 
normal anion gap metabolic acidosis (Type 
IV Renal tubular acidosis): ↓ Na+ uptake in 
CCD  ↓ ability to secrete H+ into 
collecting duct! 


