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Management of Hypokalemia in Peritoneal Dialysis Patients

Potassiumisthesecond mostabundant cationin the body after sodium andthe major intracellular cation. Itis
essential fornormalcellularfunction and processes. Potassium balanceis regulated through dietaryintake,
homeostasis mechanisms within the body, and elimination by the kidneys.! In end-stagerenal disease (ESRD),
hyperkalemiais frequentlyseen dueto decreased renal excretion of potassium.2 However, in peritoneal dialysis
(PD) patients, continuous potassiumlosses via the dialysate dwells, inadequate dietary intake of potassium-rich
foods, and pre-existing malnutrition may leadto the development of hypokalemia (serum potassium level <3.5
mmol/L).3 Astudy of all PD patientsinthe province of British Columbia (BC) demonstrated thatthe 1-year
prevalence of hypokalemia was 46% among the PD patients who had a serumpotassium level checked and 26% of
all PD patients were prescribed a potassium supplement.

Hypokalemia often occursinthe presence of magnesium deficiency and the two conditions together canlead to a
host of serious complicationsincluding deathif left untreated. Low serum potassium levels mayaffect
neuromuscular, cardiovascular, metabolic as well as renalfunction resulting inskeletal muscle weakness, tetany,
cramps, andinmoresevere cases, flaccid paralysis. lleus, constipation and urinary retention maybeseenifthere
is smoothmuscleinvolvement. Cardiovascular abnormalities include el ectrocardiogram changes and arrhythmias,
abnormal contractility, and potentiation of digoxin toxicity.> Symptoms of hypokalemia may not be noted until the
serum potassium level drops below 3.0 mmol/L®

Hypokalemia can contribute to significant morbidity and mortality in PDpatients. Althoughconvincing clinicaldata
is lacking, low potassium levels maybea riskfactor forthe development of PD peritonitis.” Ina study by Leeetal?®
of 3230 adult patients with ESRD of whom 2078 were on hemodialysis (HD) and 1152 on PD, low serum potassium
levels, which was defined as a level <4.5 mmol/L, occurred more commonly inPD thanin HD patients andwas
found to beanindependent predictor of survivalin overall dialysis, es pecially in PD patients. Thus, theauthors
concluded that the management of dialysis patients shouldbe focused on reducing the riskof hypokalemiain
additionto reducing that of hyperkalemia.

The firststep in the management of hypokalemiais to identify and treat the underlying cause of the low serum
potassiumlevel. Ifthe patientison a cation exchange resin such as Kayexalate® (sodium polystyrene sulfonate) or
Calcium Resonium® (calcium polystyrene sulfonate), these medications should be stopped. Thedietitian should be
contacted fora thoroughreview of the patient’s dietary potassiumintake. For the treatment of mild hypokalemia,
i.e.serum potassium level of 3.0 to <3.5 mmol/L, dietary interventionshouldbetrialed first. However, for
moderate-to-severe hypokalemia, i.e. serum potassium level <3.0 mmol/L, or if the patient is symptomatic, then
potassium supplementationmay be required along with dietary intervention.

Non-Pharmacological Management

Non-Pharmacological Strategies (serum potassium <3.5 mmol/L)

Refer patients to dietitianfor high potassium nutrition teaching:
e Encourageinclusionof highpotassium fruits and vegetables (BC Renal Basic and Advanced Potassium List)
o http://www.bcrenalagency.ca/resource-
gallery/Documents/Potassium%20and%20Your %20Kidney%20Diet-Basic.pdf
o http://www.bcrenalagency.ca/resource-
gallery/Documents/Potassium%20and%20Your %20Kidney%20Diet-%2 0Advanced.pdf
e Ensurepatientsaimfor3000mg per day of potassium from dietary sources plus additional high potassium
foods based onindividualized patient needs
e Provideeducationon medicationandfood equivalents, i.e. potassium chloride 20 mEq/mmol or 1500 mg
equates to theinclusion of potassium foods that total 780 mg
e Checkserum potassium level after one month and move to pharmacological strategies if hypokalemia
persists
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Pediatric Management of Hypokalemia:
0.125-0.25mEq/kg/dose PO BID- check potassium level in3-5 days*
*Review potassium contentin all dietarysources

Potassium chloride formulations available:
Tablet: Slow-K (8 mEq), Jamp-K (20mEq)
Elixir: 1.3mEg/mL (KaoChlor)

Injection: 2mEqg/mL

Pharmacological Management

The oral route of potassium supplementation is generally preferred. However, in the settingof severe
hypokalemia, i.e. serum potassium level <2.5 mmol/L, which may be life-threatening, especially ina patient who
has known cardiac disease, intravenous potassium administrationmay be more appropriate.* Theintraperitoneal
route may be considered inpatients whohave chronichypokalemia and areintolerantto oral potassium
supplementation.? Oral potassiumis mostlywell tolerated although there have been reports of gastrointestinal-
related side effects suchas abdominal cramps or discomfort, diarrhea, and nausea/vomiting.

Potassium chloride (KCl) should be prescribed first-lineasitis the most cost-effective potassium supplement. Itis
availableasan8 mEqtablet (Slow-K®) or a20 mEq tablet (K-Dur®). KCI 8 mEq tablets are better tol erated by most
patients asthesize of the pills makes it easier for themto swallow thanthe KCl 20 mEq tablets. However, if pill
burdenisanissue, then the KCl 20 mEq tablets could be prescribed instead. For patients who areunableto
swallow tablets whole, KCl liquid 20mEq/15 mLor potassium bicarbonate plus potassium citrate (K-Lyte®) 25 mEq
effervescenttablets may beordered. K-Lyte® is a partial BC Pharmacare benefit subject to low cost alternative
pricingwhereas KCl liquidis a full BC Pharmacare benefit, therefore, ifpossible, KCl liquid should be trialed first.
Costs of thevarious potassium supplements are outlinedin Table 1 bel ow.

Depending on the severity of the hypokalemia, the usual starting dose of KCl is 8-16 mEq/day (Slow-K®) or

20 mEqg/day (K-Dur®) for mild hypokalemia (serum potassium level of 3.0 to <3.5 mmol/L). For patients with
swallowingdifficulties, KCl liquid 10-20 mEq/day or K-Lyte® 25 mEq/dayare possible alternatives. For patients
with moderate-to-severe hypokalemia (serum potassium level < 3.0 mmol /L), KCl 16 mEq po bid (Slow-K®) maybe
prescribed or if a higherdoseisrequired KCl 20-40 mEq po bid (K-Dur®) may be a better option. In patients with
moderate-to-severe hypokalemia, repeat serum potassium level shouldbe ordered within1-2 weeks andthe dose
of the potassium supplement titrated based on the bloodwork result.

Table 1: Potassium Supplement Unit Costs

Potassium Supplement Unit Cost

KCl 8 mEg/tablet (Slow-K®) $0.04/tab
(Full Pharmacare benefit)

KCl 20 mEg/tablet (K-Dur®) $0.22/tab
(Full Pharmacare benefit)

KCl liquid 20 mEqg/15 mL $0.63/15 mL
(Full Pharmacare benefit)

Potassium bicarbonate + potassium citrate 25 mEqg/tablet (K-Lyte®) $0.65/tab
(Partial Pharmacare benefit subject
to low cost alternative pricing)

*Note: pricingobtained from Macdonald’s Renal Pharmacy*



BCRenal@}

Provincial Health Services Authority

References

1. TetzlaffJE,O’HaraJFJr, WalshMT. Potassium andanaesthesia. Can J Anaesth 1993;40:227-46.

2. DhondupT,Qian Q. Acid-base andelectrolyte disorders in patients with and without chronickidney disease:
An update. Kidney Dis 2017;3:136-48.

3. AmirmokriP, MorganP, Bastani P. Intra-peritoneal administration of potassium and magnesium: a practical
method to supplementthese electrolytes in peritoneal dialysis patients. Ren Fail 2007;29:603-5.

4. Vavruk, AM, Martins, C, Nascimento, MM, Hayashi, SY, and Riella, MC. Association between hypokalemia,
malnutrition, and mortality in Peritoneal Dialysis Patients. ) Bras Nefrol 2012; 34(4):349-354.

5. Reddi AS.Fluid, electrolyte and acid-base disorders: clinical evaluationand management. 2" ed. Newark, NJ:
Springer;2018.

6. LaurinLP,LeblancM. Criticalcare nephrology. 3™ ed. Philadelphia (PA): Elsevier, Inc. c2019. Chapter 57,
Disorders of potassiumand magnesium; p 339-344.el.

7. Nakai K, Saito K, Fujii H, etal. Impact of hypokalemia on peritonitis in peritoneal dialysis patients: a systematic
review.Ren Replace Ther 2017;3:43.

8. Lee S,KangE,YooKD, et al. Lower serum potassium associated with increased mortality indialysis patients: A
nationwide prospective observational cohort study inKorea. PLoS One [Internet]. 2017 [cited June 8, 2018].
Available from: http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171842



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0171842

