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ABSTRACT: It is not a easy task to recognize the errors in potassium measurement in the lab. Falsely 

elevated potassium levels if goes unrecognized by the lab and clinician, it is difficult to treat masked 

hypokalemic state, which is again a medical emergency. Such cases require proper monitoring by the 

clinician, so that cases with such history of pseudohyperkalemia which cannot be easily identified in 

the laboratory should not go unrecognized by clinician. The aim of this article is to discuss the causes 

and mechanisms of spuriously elevated potassium and minimize the factors causing 

pseudohyperkalemia. Literature search performed on pubmed using terms “pseudohyperkalemia”, 

“spurious hyperkalemia”, “and masked hyperkalemia”, “reverse pseudohyperkalemia”, “factitious 

hyperkalemia”. 
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INTRODUCTION: The three phases of testing the sample are: preanalytical phase, analytical phase 

and postanalytical phase. Majority of errors occur during preanalytical phase. Preanalytical error 

accounts to (46-68%) and postanalytical error (18.5-47%) and analytical error due to analytical 

problems have been significantly reduced.(1) Potassium is most commonly tested analyte and nearly 

60-70% of clinical decisions are based on laboratory results.(2) Majority of errors occurs during 

preanalytical phase-during labeling, collection of samples, during transportation and centrifugation 

all these leads to faulty testing.(3) 

 

Causes of pseudohyperkalemia:  

Mechanical factors: During blood draw if tourniquet is applied for prolonged period of more than 

1min it can cause hemoconcentration, hemolysis, altered water balance. During blood draw fist 

clenching should avoided as it causes muscle contraction and release of potassium from forearm 

muscle and increased blood flow.(4-6) In a study conducted, it was found that the measured potassium 

in the pumping hand was 1.04mmol/L higher when compared to non pumping hand. Inappropriate 

needle diameter, traumatic venipuncture or probing, increased turbulence due to diameter mismatch 

of catheter, excessive force with syringe draws either during aspiration or transfer, tube adapter 

device and mismatch needle can all result in hemolysis and leads to pseudohyperkalemia. Mechanical 

force during specimen processing such as vigorous mixing, excessive centrifugal force or prolonged 

recentrifugation can also result in pseudohyperkalemia.(3, 4) Cases of pseudohyperkalemia due to 

pneumatic tube transport especially in disease states with fragile cell membranes such as leukemia 

and disorders of RBC cell membranes leads to hemolysis and potassium leakage.(7, 8) 

 

Temperature: Initially there will be decrease in potassium levels and later increase in potassium 

levels. If temperature is high, this is due to utilization of glucose that generates ATP for sodium-

potassium pump. Cold temperature inhibits sodium-potassium pump resulting in leakage of 
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potassium. Temperature for specimen storage prior to testing is 15-25°C.(3) Elevated potassium levels 

are more commonly seen in sample collected from far places from the testing point due to changes in 

temperature while transporting. This type of elevation in potassium levels is referred to “seasonal 

pseudohyperkalemia. (9, 10) 

 

Chemical factors: antiseptics containing ethanol is used to clean the area before venipuncture, if this 

is not allowed to dry completely before drawing blood, the antiseptic solution can enter the blood 

stream and disrupt cell membranes and in turn increase potassium levels.(3) 

 

Time: From the time of collection to time of processing if too long, this delay in processing can result 

in utilization of available glucose to generate ATP. ATP fuels sodium-potassium pump and maintains 

the gradient across the membrane, when ATP production comes to a halt, failure of pump results in 

leakage of potassium out of cell resulting in pseudohyperkalemia. So processing time should be 

minimized. 

 

Patient factors: crying out of fear of getting a prick (venipuncture) even for shorter time is 

associated with respiratory alkalosis, which leads to significant hyperkalemic response mediated by 

increased α-adrenergic activity.(11) Increase in platelet count results in increased release of potassium 

during the clotting process, this increase in potassium was found initially but declined presumably 

caused by re-entry of potassium into RBC to maintain homeostasis.(12) Factitious hyperkalemia may 

be seen in leukemia due to increased fragility of the cell membranes.(8) Post splenectomy period there 

will be pseudohyperkalemia in the patients.(13, 14) In patients with chronic renal disease, 

pseudohyperkalemia due to co-existing myeloproliferative neoplasm was identified only when 

therapy failed to reduce potassium concentration in serum.(15, 16) Familial pseudohyperkalemia is an 

autosomal disorder characterized by abnormal passive outward leakage of potassium across the 

erythrocyte membrane. (17, 18) This occurs when blood is stored in room temperature. 

 

Contaminants: order of draw should be followed while drawing blood or else carryover and 

backflow of potassium salts of tube additives such as ethylenediamine tetra-acetic acid or oxalate can 

elevate measured potassium and even potassium containing IV fluids are common contaminants.(28) 

So it is advisable to follow order of draw to minimize errors in testing. In one of the study povidone 

iodine is found to be associated with increase in measurement of potassium by upto 1mmol/l, 

underlying mechanism is unknown.(19) Contaminants like benzalkonium heparin, a chemical used to 

coat catheters in IV-access catheter devices to decrease thrombus formation and infections, interfere 

with electrodes in older generation of instruments that measured potassium indirectly.(20, 21) 

 

Reverse pseudohyperkalemia: Reverse pseudohyperkalemiais when serum potassium is normal 

and plasma potassium is falsely high.(22-24) This phenomenon has been reported in samples of patients 

with leukemia, lymphoma. In another study, the plasma potassium concentration of a sample 

collected in a lithium heparin tube was 6.0mmol/L higher than simultaneously measured serum 

potassium concentration.(24) The degree of increase in potassium was directly associated with the 

amount of heparin in the tube. Heparin coated syringe containing ⅓ the amount of heparin did not 

cause an increase in plasma potassium. 
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Masked hypokalemia: The same factors that can cause pseudohyperkalemia can mask hypokalemic 

state in a patient by pushing the patient’s potassium level into reference interval.(25, 26) In one study, 

more than a third of hypokalemic cases were missed due to hemolysis when using whole blood to 

estimate potassium.(27) 

 

CONCLUSION: There are many factors which contribute to elevation of measured potassium or mask 

hypokalemia. Since 98% of potassium is intracellular, a small efflux of potassium can significantly 

affect concentration of measured potassium. So utmost care should be taken from collecting the 

sample to transporting it to the lab and efforts must be taken to minimize all the factors, which affect 

erroneous potassium estimation. Apart from this even clinicians have more responsibility in 

evaluating the patient’s condition when suspicious arises. When measured potassium is sharply 

discordant from previous readings or the patient condition is not correlating with measured lab 

value. At the bedside level if pseudohyperkalemia is suspected the lab should be approached 

immediately, so that suitable sample can be submitted and correct measurement of potassium can be 

redone correctly. Proper co ordination between clinician and lab personnel can also minimize such 

errors and proper education should be given to phlebotomist to collect sample correctly. 
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