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Ventricular fibrillation and initial plasma potassium in acute myocardial infarction
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Royal United Hospital, Bath

Summary

In a retrospective review of patients admitted to a
coronary care unit, 809 patients had a definite
myocardial infarction and plasma potassium was
measured within 48 hr. The mean (± s.d.) plasma
potassium was 4.04 (± 0.56) mmol/litre. A potassium
concentration of less than 4.0 mmol/litre was found
in 383 patients, of whom 14 had ventricular fibrilla-
tion. A potassium concentration of 4.0 mmol/litre or
greater was found in 426 patients, of whom 3 had
ventricular fibrillation, a difference significant at the
0.4% level (X2 test). Preceding diuretic therapy did not
appear to be relevant and there appeared to be no
other difference between the two groups. The mainte-
nance of a high-normal plasma potassium, or the
prevention of its reduction, in patients with an acute
myocardial infarction may be important.
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Introduction

The clinical significance of a low plasma potassium
concentration in patients continues to attract atten-
tion (Sandor, Pickens and Crallan, 1982). Observa-
tions over many years have linked arrhythmias with a
low potassium (Davidson and Surawicz, 1967),
though serious ventricular arrhythmias appear rare
and have usually only been associated with potas-
sium levels of less than 3-2 mmol/litre (Curry et al.,
1976). There is evidence that the frequency of
arrhythmias might be increased in patients with an
acute myocardial infarction and a low potassium
concentration (Dyckner et al., 1975) and the arrhyth-
mias include ventricular fibrillation (Beck and Ho-
chrein, 1977). These are important observations
which have been studied in a retrospective survey.

Patients, methods and results

The notes of all the patients admitted to the
coronary care unit of the Royal United Hospital,

Bath, with a suspected myocardial infarction, from
1974 to 1980 were reviewed. Definite myocardial
infarction was diagnosed using accepted criteria and
arrhythmias were detected on bedside and central
nursing station oscilloscopes and recorded on a
rhythm strip.

Eight-hundred-and-nine patients had an acute
myocardial infarction and a plasma potassium mea-
sured within 48 hr and before any major complica-
tion. Their avetage age was 60.1 years (s.d. ± 10-4
years). The exact timing of the potassium measure-
ments cannot be examined retrospectively; 72% of the
patients had the measurements within 24 hr of
admission. In Table 1, the patients are divided into 2
groups at a potassium level of 4 mmol/litre. There
were significantly more patients with ventricular
fibrillation in the group with the lower potassium
(significant at the 0.4% level, x2 test). The mean
plasma potassium of all 17 patients with ventricular
fibrillation (VF) was 3.67 (s.d. 0.37) mmol/litre, and
this was significantly lower at the 0-1% level than
those without ventricular fibrillation. Analysis of the
potassium measurements in the group with a plasma
concentration <4 mmol/litre gave a mean ( ±+ s.d.) of
those with VF (n = 14) of 3-54 +± 0.29, while that of the
remainder of the patients (n=369) was 3-60+±028.
The mean time of admission after onset of symptoms,
which was recorded in about 80% of patients, was 2.4
hr (s.d. 24). The mean time of admission in all
patients with ventricular fibrillation was 1.94 hr (s.d.
14) and in the group with a lower potassium it was
2.0 hr (s.d. 1.2). There were no significant differences
in the numbers with supraventricular arrhythmias
(atrial flutter, atrial fibrillation or supraventricular
tachycardia) or various forms of intra-ventricular
block (second degree complete atrioventricular block
or bundle branch block). There was also no differ-
ence in the numbers of patients on previous therapy
with diuretics or beta-blocking drugs in each group
and the number of patients on digoxin was the same.
There did not appear to be any obvious difference in
the site or severity of infarction in the two groups.
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TABLE I. Observations in two groups of patients with acute myocardial infarction:
arrhythmias noted within 48 hr of admission

Initial plasma potassium concentration (mmol/l)
<40 >.40

Number of patients 383 426
Mean age (years) 59.8 604
Plasma potassium (mean ±+ s.d.) 3.6 (±0.3) 4.4 (±+0.5)
Ventricular fibrillation 14 3*
Supraventricular arrhythmias 18 28t
Atrioventricular block 30 51 t
On diuretic therapy 49 48t
On beta-blockade therapy 22 30t

*P< 0-005 (x2-test); tnot significantly different.

An additional 11 patients had their plasma potas-
sium measured immediately after an episode of
ventricular fibrillation. The mean was 3-36 (s.d. 0.54)
mmol/litre and these low levels were not explained
by alkalosis on the basis of a normal simultaneous
arterial pH in most of those with the lowest levels.
Finally, there were 10 patients with ventricular
fibrillation after the first 48 hr (mean 4.5 days) and
these did not have such low levels of potassium
(mean 3-92, s.d. 0-44 mmol/litre).

Discussion

This study has shown a significant increase in the
number of patients with early ventricular fibrillation
in association with reduced plasma potassium con-
centration. It confirms the original observations and
is strongly supported by the findings of other groups
reported in a recent symposium (Solomon and Cole,
1981; Nordrehaug, 1981; Hulting, 1981). Similar
results were obtained in a study in Birmingham
(Reuben, personal communication) and the patients
over 65 years old in these two studies were combined
in a recent report (Reuben and Thomas, 1982). The
relevance is supported by the theoretical background
of arrhythmias (Fisch, 1933) and experimental stud-
ies which show an increased incidence of ventricular
fibrillation in the presence of hypokalaemia (Daug-
herty and Woodward, 1981).

It may be necessary to separate the problem of
diuretic-induced hypokalaemia from that found in
acute myocardial infarction. The former is common
and has been shown to be associated with increased
ventricular ectopic activity (Holland, Nixon and
Kuhnert, 1981). However, it is not known whether
the incidence of serious arrhythmias is increased,
although some authors have speculated that this is so.
In myocardial infarction, it may be that the hypoka-
laemia is related to another factor (or factors) which
is in itself arrhythmogenic. For example, one of
the contenders for this is adrenaline, which is
increased in myocardial infarction, can lower plasma

potassium and is arrhythmogenic (Struthers et aL,
1981).
Though the situation is complex and merits pro-

spective study, these observations suggest that it may
be prudent to try and maintain a high-normal
plasma potassium concentration, or prevent its re-
duction, in patients with an acute myocardial infarc-
tion.
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