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lectrolyte imbalances, per se, predispose to ventricular
ectopy and, in extreme cases, sudden cardiac death.1
As these outcomes are more common in the presence
of intrinsic heart disease, serum electrolytes—particularly potassium and magnesium—are routinely monitored
and made replete in patients with myocardial infarction (MI) or
acute decompensated heart failure (ADHF).
Patients hospitalized with ADHF often present with metabolic derangements and varying degrees of chronic adaptations
in their renin–angiotensin–aldosterone system.1,2 In addition,
during an ADHF hospitalization, they are subjected to guideline-directed medical therapy (GDMT), commonly in escalating
doses, that exhibit well-established effects on serum potassium levels, including diuretics, angiotensin-converting-enzyme
inhibitors, angiotensin receptor blockers, beta blockers, and
mineralocorticoid receptor antagonists. Thus, there are myriad
ways patients hospitalized for ADHF might experience electrolyte abnormalities.
In this issue of the Journal of Hospital Medicine, O’Sullivan
et al. explore the associations between mean 72-hour serum
potassium and important clinical outcomes—in-hospital mortality, transfer to an intensive care unit (ICU), and length of stay
(LOS)—among patients with normal admission serum potassium hospitalized for ADHF.3 Through a retrospective review
of electronic records from 116 hospitals, the authors identified 4,995 initially normokalemic heart failure (HF; identified
by ICD-9 codes) patients and grouped them into low-normal
(3.5-4.0 mEq/L), normal (4.0-4.5 mEq/L), and high-normal (4.55.0 mEq/L) potassium groups.3 Adjustments were made for
composite scores encapsulating other lab abnormalities and
comorbidities.
Over the 72-hour exposure window, the authors observed
no statistically significant difference in mortality, ICU transfer, or LOS between the low-normal and normal potassium
groups.3 Moreover, in a sensitivity analysis of patients who did
not receive potassium supplementation, there remained statistically similar rates of mortality, ICU transfer, and LOS.3 Together, these findings suggest that maintenance of potassium
>4 mEq/L may not be efficacious for preventing in-hospital
complications of ADHF.3 In fact, they observed more frequent
mortality and ICU transfer in patients who had high-normal po-
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tassium. This group, however, had a higher burden of chronic
kidney disease and illness severity on presentation and was
less likely to receive supplemental potassium.3
ADHF accounts for more than one million hospital admissions
annually with one in four patients readmitted within 30 days;
estimated costs surpass $30 billion.2 Reducing unnecessary expenditures in the management of HF through evidence-based
guidelines is paramount. Electrolyte repletion in the setting of
ADHF may represent one such opportunity by reducing excess
phlebotomy, laboratory services, and potassium supplementation. Patient experience may also improve from curbing these
cumbersome practices. While society guidelines endorse potassium repletion in MI to reduce the risk of ventricular arrhythmia,4
there is no uniform consensus in ADHF. As the authors cite, existing data regarding ideal potassium levels in patients with ADHF
is lacking, with current evidence drawn from small observational
studies. The present study, being much larger in size and being linked with observed rates of active potassium supplementation, provides some of the strongest evidence to date that a
potassium goal of >4 mEq/L may not be efficacious at reducing
ADHF-related complications in the generalized HF population.
While it remains uncertain if avoiding low-normal potassium
levels in ADHF is beneficial, over the long term, intermediate-range potassium levels are clearly associated with the lowest HF-related mortality. In a study of over 2,000 HF patients
who underwent longitudinal potassium monitoring, mortality
was distributed along a U-shaped curve with highest mortality
at the extremes of kalemia and a nadir at a level of 4.3 mEq/L.5
A major limitation of the present study is that it does not account for variability within the ADHF population. Firstly, knowledge regarding the use of GDMT, which not only affects serum
potassium (all GDMTs) but also reduces the likelihood of arrhythmias (beta blockers), would have been informative. Moreover, the authors do not have access to data regarding incident
arrhythmia and instead use ICU admission as a surrogate. In
addition, ADHF patients in this study varied greatly in illness
severity, ranging from those receiving initial therapy with loop
diuretics alone to those requiring augmentation with thiazides
and even the use of temporary mechanical circulatory support.3
Escalating loop diuretic or metolazone use not only is associated with increased mortality6 but often results in impressive natriuresis and, potentially dangerous, kaliuresis secondary to the
sequential nephron blockade.7 Those who underwent extensive
potassium swings in the study may not be appropriately captured using 72-hour serum potassium averages. Additionally,
this study did not assess for quantity of diuresis, which is known
to affect serum potassium values. It is possible that those with
low-normal potassium represent patients who underwent more
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effective diuresis and therefore were discharged sooner. Adding
to the variability, ADHF in this study encompassed both systolic (HF with a reduced ejection fraction) and diastolic (HF with a
preserved ejection fraction) HF although, perhaps not surprisingly, there were marked differences in the HF subtype by potassium group—the proportions with only diastolic dysfunction
were 37.1%, 39.0%, and 45.8% in the low-normal, normal, and
high-normal groups, respectively (P = .0174).3 Given the known
heterogeneity between these two HF subtypes,8 particularly
with respect to their response to mortality-reducing GDMT,2,8
the results may be significantly confounded.
Relatedly, by excluding initially hypokalemic patients, the
authors have lost considerable power and broad generalizability as these patients likely represent those at greatest risk of
recurrent hypokalemia and its attendant complications during
admission.
This study should be lauded for critically appraising the ubiquitous practice of electrolyte repletion. The authors present
compelling preliminary data suggesting that maintenance of
potassium >4 mEq/L in the general ADHF population is not efficacious at preventing ADHF complications and, as a corollary, is
likely not cost-effective. However, we agree with the authors that
a randomized controlled trial will be needed to change clinical
practice. Ideally, such a study would account for HF subtype and
GDMT use and could compare rates of arrhythmia, AHDF-related death, and all-cause mortality in patients maintained to goal
normokalemia (>3.5 mEq/L) versus “high goal” (>4 mEq/L) with
repletion. Only these types of studies will provide the strength
of evidence needed to end a practice as well engrained in modern medicine as “high-goal ‘lytes”.
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