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Abstract

Objective: To compare the effectiveness of dynamic stratified potassium supplementation at
high concentrations with enteral potassium supplementation in older patients with chronic heart
failure and moderate to severe hypokalaemia.

Methods: We performed a single-centre, short-term, randomised, controlled, open-labelled,
clinical trial, and patients were randomly allocated to the control or intervention group. The
intervention group received intermittent infusions of 30 mmol/100 mL potassium chloride. In the
control group, 10% potassium chloride was administered orally in a bolus dose. Short-term
efficacy and adverse events were compared.

Results: The intervention group received less potassium than that in the control group. T-wave
normalisation and U-wave disappearance occurred sooner in the intervention group than in the
control group after potassium supplementation. The rate of increase in potassium concentrations
gradually became similar in both groups. The initial blood potassium concentration, method of
potassium supplementation, potassium supplement dose, and 24-hour urinary potassium excre-
tion significantly affected the rate of increase in blood potassium concentrations after
supplementation.
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Conclusions: The efficacy of enteral potassium supplementation is equivalent to that of supple-
mentation with high intravenous potassium concentrations in elderly patients with chronic heart
failure and moderate to severe hypokalaemia. High intravenous potassium concentrations may

lead to a superior potassium recovery rate.
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Introduction

Patients with chronic heart failure (CHF)
often have abnormal potassium concentra-
tions. This abnormality is caused in part by
elevated aldosterone concentrations after
neurohormonal activation, inappropriate
use of diuretics, and modern high-sodium
diets."® The prevalence of hypokalaemia
varies between 19% and 54% in patients
with heart failure.* A serum potassium con-
centration <4mmol/L is related to an
increased risk of cardiac arrhythmia in
patients with heart failure and may be asso-
ciated with an increased risk of all-cause
mortality in patients with CHF.">® In a
multiple-risk-factor  intervention  trial,
Cohen et al. found that even a 1 mmol/L
decrease in serum potassium concentrations
would lead to a 28% increase in the inci-
dence of ventricular arrhythmias.” Leier
et al. recommend maintaining high-normal
potassium  concentrations of 4.5 to
5.0mmol/L, which may reduce all-cause
mortality in  patients with CHF.}
Therefore, maintaining an ideal concentra-
tion of blood potassium is necessary in
patients with CHF.?

Intravenous potassium supplementation
is the preferred method of implementation,
despite the various adverse effects of inap-
propriate administration, which include

cardiac death.'” Deep venous infusion of a
high concentration of potassium can
improve the blood potassium concentration
more quickly than other potassium supple-
mentation methods and can improve the
abnormal cardiac electrical activity caused
by early-stage hypokalaemia.'' However,
data on the efficacy of enteral potassium
administration in elderly patients with
CHF and moderate to severe hypokalaemia
are lacking.

This study aimed to compare the effec-
tiveness of a high concentration of dynamic
stratified potassium supplementation with
enteral potassium supplementation in
patients with CHF and moderate to severe
hypokalaemia.

Methods

Participants and eligibility criteria

The present study was a prospective, open-
label, randomised, clinical trial. The report-
ing of this study conforms to the
CONSORT statements.'> We screened all
elderly patients with CHF who were admit-
ted to the Emergency Department of the
Second Hospital of Hebei Medical
University from January 2017 to October
2019. We screened 226 patients, of whom
30 declined to participate and 196
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consented to participate. Subsequently,
another 23 patients were excluded. The pro-
cess of recruitment and allocation is shown
in Figure 1.

The following inclusion criteria were
applied: moderate (2.5-3.0mmol/L) to
severe (<2.5mmol/L) hypokalaemia;'* age
>60 years; CHF of New York Heart
Association (NYHA) class II or III;
and serum creatinine concentrations

<221 umol/L for men and <177 /L for
women. Patients with complications of
severe heart, liver, lung, or kidney dysfunc-
tion or gastrointestinal absorption dysfunc-
tion were excluded. The study complied
with the Declaration of Helsinki. The
study was approved by the ethics committee
of the Second Hospital of Hebei Medical
University (approval number: 2017-P037,;
date of approval: 2017-01-11). We did not

226 patients were eligible

A4

A 4

30 declined to participate

196 consented

23 were excluded

15 did not give consent

4 had comorbid pneumonia
2 had severe valve disease

2 were excluded for other reasons

86 were assigned to the control group
85 received enteral potassium
supplementation

1 did not receive supplementation

A 4

2 had unfinished tests

2 refused to continue testing

A 4

81 were included in the analysis

173 were randomized

87 were assigned to the intervention group
85 received high-concentration intravenous
potassium supplementation

1 did not receive supplementation

1 had missing data

A 4

2 were discharged early
1 was transferred to cardiology

treatment

1 refused to continue testing

81 were included in the analysis

Figure |. Enrolment and randomization of the patients.
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originally prospectively register this trial,
but it has been registered retrospectively at
the Research Registry (https://www.
researchregistry.com/: registration number
7165).

Methods and study design

All study subjects signed a written informed
consent document. Random number tables
were used to allocate research subjects at a
1:1 ratio. The control group was adminis-
tered 10% potassium chloride oral solution
in a bolus dose. The intervention group
received intermittent intravenous infusions
of 30 mmol/100 mL potassium chloride at a
rate of 100 mL/hour'* from an intravenous
infusion pump. Each group was adminis-
tered three doses of potassium daily. The
daily dose of supplemental potassium was
adjusted according to the blood potassium
concentration and a pre-planned potassium
supplementation scheme. The dynamic
stratified potassium supplementation doses
were calculated according to the serum
potassium concentration (Table 1). The
speed of the patients’ response to the potas-
sium supplementation regimen was indicat-
ed by the rate of increase in potassium
concentrations, which was calculated as fol-
lows: potassium increase rate= (initial
blood potassium concentration after treat-
ment — initial blood potassium concentra-
tion  before  treatment)/initial  blood
potassium concentration before treatment x
100%. A standard low-fat diet containing

Table I. Dynamic stratified potassium
supplementation regimen.

Potassium
supplementation

Serum potassium
concentrations (mmol/L)

4.04.5 0.1 mmol/kg/dose
3.5-39 0.3 mmol/kg/dose
3.0-34 0.5 mmol/kg/dose
2.5-29 0.7 mmol/kg/dose
<24 I mmol/kg/dose

the normal amount of potassium was pro-
vided to all patients by the hospital’s
Nutrition Department throughout the
study period.

Blood samples were collected 3 hours
after each supplemental dose. Potassium
supplementation was stopped when a
blood potassium value >4.5mmol/L was
achieved. Patients who developed critically
low potassium concentrations (<2mmol)
after initial oral potassium supplementation
were allowed to cross over and receive
intravenous potassium. The study lasted
5 days.

Outcome measures

The primary objective was to compare the
difference in plasma potassium concentra-
tions between the two groups. Secondary
effects were compared during the potassium
supplementation period.

The side effects of potassium supplemen-
tation, such as hyperkalaemia (potassium
concentrations >5mmol/L), arrhythmia,
and gastrointestinal reactions, were moni-
tored and recorded during administration
and for 3 hours after administration.

Data collection

Data on the patients’ demographic charac-
teristics, medical history, and medication
history were collected. In particular, the
administration of angiotensin-converting
enzyme inhibitors (ACEIs), p-blockers,
angiotensin receptor blockers (ARBs),
aldosterone inhibitors, and diuretics was
recorded and analysed. Serum potassium
concentrations were recorded before and
at 3, 6, and 9 hours after potassium supple-
mentation. Furthermore, blood serum cre-
atinine concentrations, arterial pH, 24-hour
urinary potassium concentrations measured
by a clinical chemistry analyser (Hitachi,
Hitachinanaka City, Japan), dose levels of
potassium, electrocardiographic (ECG)
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changes measured by an ambulatory ECG
acquisition and analysis system (Shenzhen
Boying Medical Instrument Technology
Co., Ltd., Shenzhen, China), and adverse
effects were monitored and recorded
during potassium supplementation.

Statistical analyses

Continuous variables are presented as the
mean + standard deviation, and categorical
data are presented as percentages.
Continuous variables were subjected to
paired ¢-tests for comparisons within
groups or unpaired z-tests for comparisons
between groups. Categorical data were
compared using the chi-square test or
Fisher’s exact test. Analysis of variance
was used to evaluate the differences
between groups. Multivariate linear regres-
sion was performed to evaluate the covari-
ates related to the rate of increase in blood
potassium concentrations. The significance
threshold was set at p<0.05 for a confi-
dence level of 95%. Statistical analyses
were performed using IBM SPSS software,
version 20.0 (IBM Corporation, Armonk,
NY, USA).

Results

From 1 January 2017 to 30 October 2019,
173 patients aged >60 years with CHF and
moderate to severe hypokalaemia fulfilled
the criteria and were enrolled in the study.
There were 86 patients in the control group
and 87 in the intervention group. During
the study period, 11 patients withdrew
from the trial for wvarious reasons.
Ultimately, data from 162 patients were
collected and analysed (Figure 1). Finally,
there were 81 patients in the control group
(mean age, 73.8 + 5.6 years) and 81 patients
in the intervention group (mean age, 75.0 +
6.4 years). The body mass index was not
significantly different between the two
groups. Sixty-eight (42%) patients were in

NYHA class IT and 94 (58%) were in class
ITI. The mean ejection fraction was 27% in
the control group and 28% in the interven-
tion group, with no significant difference
between the two groups (Table 2).

The participants’ baseline characteristics
were well matched between the two groups
(all p>0.05, Table 2). Admission laborato-
ry values were also similar between the
groups. The mean serum creatinine concen-
tration was 7566.30+ 1.56137.90 pmol/L
in the control group and 7969.84 +
0.1614.14 umol/L in the intervention group
(p=0.15). The N-terminal fragment of the
prohormone of brain natriuretic peptide
was present in serum, but was not signifi-
cantly different between the groups. The
mean arterial pH value was 7.38 in each
group. Most patients were treated with
multiple cardiovascular medications. The
two groups had similar medication histo-
ries. The QRS complex lasted <120 ms in
60% of patients, 120 to 149ms in 22%,
and >150ms in 18%. A total of 106
(65%) patients had abnormal T waves or
U waves. Thirty-seven (23%) patients had
ST segment depression, and 26 (16%)
patients had ventricular extrasystoles.

The mean potassium concentration
was 2.38 +0.42 mmol/L before replacement
and 4.59+0.11 mmol/L after replacement.
There was no difference in mean serum
potassium concentrations at the beginning
or at the end of potassium supplementation
between the two groups (Table 3).

Post-supplement potassium concentra-
tions met the target level (>4.5mmol/L) in
154 (95%) patients after 2184 episodes of
supplementation during the study period.
Three patients in the intervention group
and five in the control group were excluded
because they failed to meet this preset stan-
dard. During potassium supplementation,
serum potassium concentrations showed a
gradual upward trend in both groups. The
mean blood potassium concentration in the
intervention group was higher from
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Table 2. Characteristics of the patients at baseline.

Control group

Intervention group

Characteristics (n=28l) (n=28l) p value
Age, years 738+56 750+ 64 0.204
Sex
Female 33 27 0.33
Male 48 54
BMI, kg/m? 27.65+3.98 27.22+343 0.46
New York Heart Association class
II: Slight limitation 35 33 0.75
Ill: Marked limitation of ordinary activity 46 48
Medical history
Hospitalization for heart failure in the previous year 20 18 0.71
Hypertension 62 68 0.23
Ischaemic heart disease 55 56 0.87
History of atrial fibrillation 37 34 0.63
Diabetes 34 27 0.26
Hyperlipidaemia 54 62 0.16
Medications at enrolment
Loop diuretics 63 61 0.71
ACE inhibitor or ARB 43 41 0.75
p-blocker 53 51 0.74
Aldosterone antagonist 25 23 0.73
Calcium channel blocker 28 23 0.40
Lipid-lowering agent 54 55 0.87
Antiplatelet agent 42 41 0.88
Anticoagulant agent 33 38 0.43
Digitaloid drug 15 16 0.84
Laboratory measures
Creatinine, pmol/L 66.30 4 137.90 69.84+ 14.14 0.15
GFR, mL/minute 76.68+ 11.54 73.524+ 1553 0.14
NT-proBNP, pg/mL 473.56 £575.96 479.99 £492.37 0.94
pH value 7.38+£0.08 7.38+0.05 0.72
Ejection fraction (%) on echocardiography 26.90 £4.46 27.73+3.73 0.20
ECG characteristics
QRS <120 ms 52 45 0.26
QRS 120-149 ms 17 19 0.70
QRS >150ms 12 17 0.31
Ventricular extrasystole 12 14 0.67
T-wave anomaly and presence of the U wave 56 50 0.32
ST segment depression 16 21 0.35

Values are mean + standard deviation or number.

BMI, body mass index; ACE, angiotensin-converting enzyme; ARB, angiotensin receptor blocker; GFR, glomerular filtra-
tion rate; NT-proBNP, N-terminal fragment of the prohormone of brain natriuretic peptide; ECG, electrocardiography.

the third hour on the first day until the first
potassium dose on the third day of supple-
mentation than that in the control group
(all p<0.05, Table 3). As blood potassium

concentrations gradually approached their
predetermined target value, the necessary
supplemental dose gradually decreased
during the study period. The total dose of
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Table 3. Changes in serum potassium concentrations after potassium supplementation.

Control group Intervention group
Serum potassium Mean + SD Mean + SD
concentrations (number of measurements) (number of measurements) p value
Initial 2.38+0.39 (81) 2.38£0.45 (81) 0.94
Third hour 2.78+0.33 (81) 2.97 £0.32 (81) <0.001
Sixth hour 2.97£0.29 (81) 3.27+0.23 (81) <0.01
Ninth hour 3.28 £0.27 (81) 3.66 +0.27 (81) <0.01
Second initial 3.04+0.36 (81) 3.29£0.30 (81) <0.01
Third hour 3.14+0.35 (81) 3.36 £0.32 (81) <0.01
Sixth hour 3.32+£0.25 (81) 3.50+ 031 (81) <0.01
Ninth hour 3.60+0.30 (81) 3.70+0.26 (81) 0.02
Third initial 3.48£0.32 (81) 3.61 £0.37 (81) 0.02
Third hour 3.51+£0.31 (81) 3.58+0.34 (81) 0.20
Sixth hour 3.72+£0.25 (81) 3.77+£0.28 (81) 0.23
Ninth hour 3.844+0.22 (81) 3.88+0.26 (81) 0.32
Fourth initial 3.68+0.29 (81) 3.75+0.26 (81) 0.13
Third hour 3.73+£0.36 (81) 3.75+0.30 (81) 0.62
Sixth hour 3.93+£0.18 (76) 3.99+0.22 (79) 0.09
Ninth hour 4.18+0.17 (75) 423+0.21 (76) 0.13
Fifth initial 4.30+0.14 (75) 434+0.17 (76) 0.10
Third hour 439+0.13 (69) 4.40+0.13 (65) 0.72
Sixth hour 4.55+0.14 (56) 4.57+£0.15 (42) 0.49
Ninth hour 4.5240.15 (18) 44840.19 (7) 0.54

SD, standard deviation; initial, initial dose administered on each day.

supplemental potassium in the intervention
group (427.40+99.00 mmol) was signifi-
cantly lower than the total dose in the
control  group (460.41 £+ 48.48 mmol,
p=0.008).

There was no significant difference in
urinary excretion between the two groups,
except on the second day. Urinary potassi-
um excretion on the second day was signif-
icantly higher in the intervention group
(87.33 £ 11.69 mmol) than in the control
group (82.81+14.59 mmol, p=0.03).The
total amount of urinary potassium excre-
tion during the study period was 408.20 +
50.02mmol in the control group and
413.54+53.67 in the intervention group,
with no significant difference between the
groups.

The intervention group showed a higher
rate of increase than that in the control
group on the first day (p=0.002).

Interestingly, the increase in rate in the con-
trol group was higher than that in the inter-
vention group on the second day (p =0.003)
(Table 4).

There was no significant difference in the
total potassium supplement dose or total
urinary potassium excretion depending on
whether patients were taking pf-blockers,
ACEIs, ARBs, thiazide diuretics, aldoste-
rone antagonists, or none of those medica-
tions. Patients who were taking loop
diuretics had a higher urinary potassium
excretion and required a higher total dose
of supplemental potassium than those not
taking these drugs (both p < 0.05) (Table 5).

Patients were divided into four sub-
groups according to the group or the histo-
ry of medication. The rate of increase
potassium concentrations did not show sig-
nificant heterogeneity in the subgroup anal-
yses. There were no significant differences
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Table 4. Rate of increase in blood potassium concentrations after potassium supplementation.

Increase in rate of blood
potassium concentrations

Increase in rate of blood
potassium concentrations

Characteristics Control group Intervention group p value
Second initial minus initial 30.57 +24.08 43.09 +26.89 0.002
Third initial minus second initial 15.88 + 14.73 9.81 +£10.48 0.003
Fourth initial minus third initial 6.17 £791 4,57 +8.37 0213
Fifth initial minus fourth initial 18.52 +6.52 17.12+6.23 0.178

Values are mean = standard deviation.
Initial, initial dose administered on each day.

in the number of patients who took
p-blockers, ACEIs or ARBs, loop diuretics,
thiazide diuretics, aldosterone antagonists,
or none of those drugs between the four
groups (Table 6).

We performed multivariate linear regres-
sion analysis to identify the factors that
affect the rate of increase in potassium con-
centrations. The variables of sex, age, BMI,
hypertension, diabetes, ejection fraction,
glomerular filtration rate, f-blockers,
ACEIs or ARBs, diuretics, aldosterone
antagonists, initial blood potassium concen-
tration, method of potassium supplementa-
tion, dose of supplemental potassium, and
24-hour urinary potassium excretion were
included in the multiple linear regression
model. Among these variables, the initial
blood potassium concentration, method of
potassium supplementation, dose of supple-
mental potassium, and 24-hour urinary
potassium excretion significantly affected
the rate of increase in blood potassium con-
centrations after potassium supplementation
(all p<0.01) (Table 7).

The ECG abnormalities in the two
groups showed a trend in improvement
after potassium supplementation treatment.
On the second day after potassium supple-
mentation, ventricular extrasystole and T-
wave and U-wave changes disappeared
more quickly in the intervention group
than in the control group (both p < 0.05)
(Table 8).

No mortality was observed in the study.
Eleven (13.6%) adverse events were
observed in the control group, comprising
worsening heart failure requiring intrave-
nous diuretics, episodes of new arrhythmia,
and gastrointestinal reactions. There were
six adverse events in the intervention
group, which comprised episodes of wors-
ening heart failure requiring intravenous
diuretics, episodes of new arrhythmia, and
gastrointestinal reactions. There was no sig-
nificant difference in the rate of adverse
events between the two groups (Table 9).

Discussion

During the 5-day period in this study, 95%
of users reached the target potassium con-
centration without obvious side effects
using each of the two potassium supple-
mentation methods. A previous study
showed an increased risk of sudden death
in older male patients with heart failure.'?
Fluid retention is a classic effect of heart
failure that results from impaired cardiac
contraction.'® Therefore, fluid volume
should be controlled when treating patients
with heart failure. Inappropriate adminis-
tration of potassium in patients with CHF
may aggravate heart failure and lead to car-
diac arrest, hyperkalaemia, arrhythmia, or
even death.'” Therefore, supplementation
of high potassium concentrations is the
most rational way to achieve high-normal
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Table 7. Multivariate linear regression analysis of the factors affecting the rate of increase in potassium

concentrations.
Unstandardized
coefficient 95% confidence interval
Variables B Lower Upper t p value
Initial blood potassium concentration  —37.292 —43.996 —30.588 —10.924 <0.001
Method of potassium supplementation 4.498 2.488 6.508 4.396 <0.001
Potassium supplement dose —0.152 —0.229 —0.076 —3.924 <0.001
24-hour urinary potassium —0.333 —0.414 —0.252 —8.089 <0.001
excretion dose
Table 8. Changes in electrocardiographic characteristics during potassium supplementation.
No. (%) No. (%)
Characteristics Control group (n=81) Intervention group (n=8l) p value
T-wave and U-wave changes
First day 56 (69) 50 (62) 0.32
Second day 31 (38) 18 (22) 0.03
Third day 25 (31) 16 (20) 0.10
Fourth day 10 (12) 5(6) 0.28
Fifth day 0 (0) 0 (0) -
ST segment depression
First day 16 (20) 21 (26) 0.35
Second day 13 (16) 19 (23) 0.24
Third day 13 (16) 18 (22) 0.32
Fourth day 12 (15) 14 (17) 0.67
Fifth day 12 (15) 13 (16) 0.83
Ventricular extrasystole
First day 12 (15) 14 (17) 0.67
Second day 19 (23) 8 (10) 0.02
Third day 13 (16) 10 (12) 0.50
Fourth day 13 (16) 9(1 0.36
Fifth day 12 (15) 8 (10) 0.34

potassium concentrations. In this trial, we
found that serum potassium concentrations
showed a gradual upward trend in both
groups. During the study period, no serious
complications, such as cardiac arrest,
hyperkalaemia, arrhythmia, or death,
occurred in either group.

This study showed that supplementation
of high potassium concentrations in the

intervention group normalised blood potas-
sium more quickly than the enteral potassi-
um supplement provided to the control
group. Under normal conditions, the diges-
tive tract can absorb only 77% of the potas-
sium that is consumed.!® Furthermore,
once absorbed, potassium has a half-life
of <7 hours.'”?° Poor enteral absorption
in patients with CHF may account for the
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Table 9. Adverse events.

No.?

No.

Adverse event

Control group (n=8l)

Intervention group (n=81) p value

Hyperkalaemia

Worsening heart failurea
Reported pain or discomfort
Ventricular fibrillation

Death

Dysrhythmiab

Nausea, vomiting, or diarrhoea
Total

— 0 WO OONO

0.12
0.20

o — N O OO WwOo
|

*Worsening signs or symptoms of heart failure requiring intravenous diuretics.
®New and clinically significant atrial or ventricular dysrhythmia.

slow recovery of blood potassium with
enteral potassium supplementation.
Therefore, enteral therapy may not be
appropriate for some patients (e.g., those
with poor enteral absorption). Previous
studies have shown that an early transition
from hypokalaemia to normokalaemia in
heart failure at 1 month is associated with
improved cardiovascular outcomes.”*"*
Some authors also encouraged enteral
potassium supplementation in less critically
ill patients'* on the basis that such treat-
ment is rational.

Patients with CHF typically show hyper-
secretion of catecholamines and aldoste-
rone,®**** both of which increase urinary
potassium excretion. The use of ACEIs/
ARBs and p-blockers could prevent hypo-
kalaemia by opposing the neurohumoral
activation associated with heart failure.”*’
Potassium depletion is often caused by an
increased loss of potassium through the
kidneys due to non-potassium-sparing
diuretic therapy.?® In this trial, we analysed
the relationship of diuretics with potassium
supplementation and urinary potassium
excretion. We found no significant differ-
ence in the total supplemental potassium
required or the total urinary potassium
excretion depending on whether patients
used p-blockers, ACEIs, ARBs, thiazide

diuretics, aldosterone antagonists, or none
of those drugs. However, patients who took
loop diuretics had a higher urinary potassi-
um excretion and required higher potassi-
um supplement doses than patients who
do not take such drugs. Multivariate
linear regression analyses showed that
p-blockers, ACEIs, ARBs, and diuretics
had no significant effect on the rate of
increase in serum potassium concentra-
tions. This finding is consistent with previ-
ous studies, which showed that ACE
inhibitors in patients with CHF were insuf-
ficient for protecting against potassium
loss.®?” Some authors recommended using
thiazide diuretics only at low doses and
adding a potassium-sparing diuretic drug
when higher diuretic doses are required to
maintain  long-term  blood potassium
stability.”®

Mild to severe hypokalaemia can aggra-
vate ventricular arrhythmia in middle-aged
and elderly patients, and this leads to a
poor outcome."” Ventricular tachyarrhyth-
mias are highly prevalent in heart failure,
with 50% to 80% of patients showing
non-sustained ventricular tachyarrhythmias
on ambulatory cardiac monitoring.* We
found that the normalisation of T waves
and the disappearance of U waves were
faster after central venous potassium
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supplementation than after control oral
treatment, although longer-term follow-up
will be necessary. Previous studies have
shown that deep venous infusion of high
potassium chloride concentrations decrease
the frequency of ventricular arrhythmias.!!
For severe potassium disorders especially
accompanied by life-threatening cardiac
conduction disturbances and neuromuscu-
lar dysfunction, intravenous potassium sup-
plementation is still the first choice of
treatment.”’ This effect may be related to
the instantancous increase in serum potas-
sium concentrations in the heart.’® Early
detection and treatment allow clinicians to
prevent morbidity and mortality from car-
diac arrhythmia.*!

Gastrointestinal reactions, which com-
prised nausea, vomiting, and diarrhoea,
were the most common adverse events,
accounting for 41.2% (7/17) of the total
events. The incidence of adverse events
was not significantly different between the
two groups over the 5-day study period.

Limitations

The present study has some limitations as
follows. One limitation is that our trial was
a single-centre study. Another limitation is
that heart failure subtypes and acute hypo-
kalaemia and chronic hypokalaemia
were not distinguished in this study.
Additionally, there were no specific dose
data on diuretics. With regard to potassium
intake, although a standard low-fat diet was
provided, the amount of potassium that
patients acquired from the diet could
not be accurately calculated. ECGs
were also recorded without continuous
dynamic monitoring. Finally, the economic
benefits of enteral administration were not
analysed.

Conclusions

This study shows that the efficacy of enteral
potassium supplementation is essentially
equivalent to that of high concentrations
of intravenous potassium supplementation
in elderly patients with CHF and moderate
to severe hypokalaemia without gastroin-
testinal absorption dysfunction or renal
dysfunction. However, the rate of potassi-
um normalisation may be superior with
high intravenous potassium concentrations.
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