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A. Study Purpose and Rationale: 
  
Hypokalemia is a commonly encountered clinical problem, particularly among inpatients 
on medical housestaff services.  Because of the easy accessibility of blood chemistry 
monitoring, patients often have their potassium levels checked daily as part of routine 
medical care.  Given this plethora of information, there has been a trend towards 
aggressive repletion of potassium in recent years, and the standard of care has become 
repletion of K+ to values > 4.0 mEq/L at many academic medical centers.   
 
This practice is not without harm.  Patients often complain about oral potassium 
repletion, as potassium pills are quite large and uncomfortable to swallow, and potassium 
liquid supplements are not widely considered to be tasty.  Furthermore, IV potassium 
supplementation is known to cause an uncomfortable burning sensation on 
administration, and is also thought to cause direct toxicity to the vascular membrane, 
which can compromise patient’s IV access on subsequent hospitalizations, leading to 
more invasive procedures, including central venous catheter placement.   
 
From a hospital/systems perspective, the adverse effects of aggressive potassium 
repletion include the cost of the drug (as much as $1/pill for oral tablets, significantly 
more for IV formulation), the deleterious effect on provider’s time in writing several such 
orders each day, and the deleterious effect on nursing staff’s time and priorities, as 
patients on potassium supplementation frequently complain and refuse treatment, leading 
to long conversations with these patients when the nurses’ time might be better spent on 
such things as checking O2 saturations on patients admitted with COPD exacerbations, or 
temperatures of patients admitted with septic shock. 
 
The causes of hypokalemia include decreased dietary intake,i transcellular shifts in the 
setting of metabolic alkalosis,ii excess insulin production or administration,iii elevated B-
adrenergic activity,iv and other less-common disorders, such as hypokalemic periodic 
paralyis, chloroquine administration, hypothermia, and other drug effects.v  Other 
common causes of hypokalemia include GI losses in the setting of diarrhea, vomiting, or 
laxative use, and renal losses, as in diuretic use,vi mineralocorticoid excess, or metabolic 
acidosis in settings such as diabetic ketoacidosis, or type I or II renal tubular acidosis. vii   
 
The effects of hypokalemia are well known, and include muscle weakness/paralyis, 
which is usually only seen when K+ values fall to less than 2.5 mEq/L,viii and cardiac 
abnormalities.  Cardiac abnormalities include ST segment depressions, T wave flattening, 
and the appearance of U waves (ibid).  Furthermore, hypokalemia can induce a variety of 
arrythmias, most notable ventricular arrythmias such as ventricular tachycardia and 
ventricular fibrillation.  A 1992 study in the Journal of the American Medical Association 



studied the effect of thiazide diuretic usage in patients with hypertension, and found a 
two-fold increase in ventricular arrythmias on 24 hour holter monitoring in patients 
whose K+ had fallen to less than 3.0 after 2 months of treatment.ix  However, this study 
was not sufficiently powered to address the effect of K+ levels between 3-4 mEq/L.  
Indeed, only 12 patients of the 233 enrolled developed K+ values < 3. 
 
Given the paucity of literature on the subject, and the small size of the only previously 
published trial, we propose to conduct a randomized controlled trial on the effect of tight 
potassium control on the incidence of ventricular arrythmias in an inpatient population.  
The underlying hypothesis of the study is that relaxing the threshold for potassium 
repletion from 4.0 mEq/L to 3.0 mEq/L will not significantly increase the incidence of 
ventricular arrythmias in these patients.   
 
B. Study Design and Statistical Analysis: 
 
Patients will be randomly assigned to either the tight control or relaxed control arm, in an 
1:1 fashion.  On admission, informed consent will be obtained, and randomization will be 
achieved via a coin flip, with heads indicating relaxed control, and tails indicating tight 
control.   
 
The primary outcome measure will be the incidence of ventricular arrythmias during the 
patients’ stay in the hospital, as measured by telemetry monitoring.  These arrythmias 
will be defined as non-sustained ventricular tachycardia of greater than 5 beats, as well as 
sustained ventricular tachycardia, ventricular fibrillation, or any other new arrythmia 
requiring cardioversion.  Other primary end points will include the appearance of new ST 
depressions and U waves on EKG, and death. 
 
In order to achieve 80% power with a P value of 0.05, a sample size of 8,514 patients in 
each group was calculated using the Chi-square test, assuming a minimal clinically-
significant effect size of an absolute risk increase of 1% in the relaxed group from a 
baseline incidence of 5% in the standard therapy group.   
 
C. Study procedure: 
 
Patients will be enrolled on admission to the hospital in 20 prestigious academic medical 
centers throughout the country, and will be monitored on telemetry throughout their stay.  
In addition, daily K+ levels will be checked, as will EKGs on admission, and daily 
throughout the patient’s hospital stay.  Potassium will be repleted through both oral and 
intravenous routes, as per the provider’s discretion and usual standard of practice.  
Thresholds for repletion in the two groups will be 4.0 mEq/L and 3.0 mEq/L for the 
standard and relaxed treatment arms, as mentioned above.  Providers will be instructed to 
replete patients with 10 mEq for every 0.1 mEq/L difference between the target and 
actual potassium level.  The study will be non-blinded.   
 
D. Study drugs: 
Potassium Chloride tablets 



Potassium Chloride oral liquid 
Potassium Chloride IV formulation 
 
E. Medical device: 
 
Patients will be monitored on standard telemetry devices, and standard EKG machines 
 
F. Study Questionnaires: 
 
None 
 
G. Study Subjects: 
 
Inclusion criteria: 
Admission to an inpatient medical service or intensive care unit 
 
Exclusion criteria: 
Patients with known structural heart disease, defined as a known diagnosis of congestive 
heart failure or obstructive coronary artery disease, as well as end-stage renal disease 
requiring hemodialysis will be excluded. 
 
H. Recruitment of subjects: 
 
Patients will be recruited by dedicated medical personnel on their admission to the 
hospital.   
 
I. Confidentiality of Study data: 
 
All study data will be stored in a confidential manner. 
 
J. Potential conflict of interest: 
 
None 
 
K. Location of the study: 
 
The study will be conducted on the inpatient medical services and intensive care units of 
Columbia University Medical Center, as well as 19 other leading medical centers 
throughout the country. 
 
L. Potential Risks: 
 
Potential risks include an increased incidence of ventricular arrythmias, including those 
requiring cardioversion, as well as death, paralysis, rhabdomyolysis, and renal 
dysfunction in the relaxed arm of the study. 
 



M. Potential Benefits: 
 
The benefits of treatment include decreased patient discomfort, decreased vascular 
damage, and improved quality of care to these and other patients, as well as improved 
allocation of hospital resources, as detailed in the study rationale above.  
 
N. Alternative therapies: 
 
N/A 
 
O. Compensation of Subjects: 
 
Patients will not be compensated.  Billing will be conducted as per hospital routine.   
 
P. Costs to subjects: 
 
There will be no costs to subjects 
 
Q: Minors as research subjects: 
 
Patients under 18 will not be included in the study. 
 
R. Radiation or Radioactive Substances: 
 
N/A 
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