
Thirdly, we measured the pressure in 31 bottles used
by ward nurses at this hospital.

Subsequently 52 patients were specifically asked not
to inject air. After using a whole bottle they completed
a questionnaire and recorded whether they found this
to be easier, whether they found it difficult to draw up
insulin, and whether air bubbles were a problem.

In the first study the mean pressure fell rapidly to
below - 39 9 kPa after 3 ml insulin was withdrawn and
subsequently fell more gradually to -58-5 kPa. No
difficulty was experienced either in withdrawing the
plunger or with air bubbles. In the second study
pressures in 31 of the 81 bottles were close to
atmospheric pressure (±007 kPa) (figure). The pressure
was - 13-3 kPa or less in 24 bottles, being below -39 9
kPa in 15, which suggested that air had not been
injected before insulin was withdrawn. There was no
significant difference in mean age, duration of treat-
ment, or insulin dose between the 24 patients who
provided these bottles and the remaining 57. The
pressure in the 31 bottles used by nurses was below
-13-3 kPa in 23 (figure), and values above -0 7 kPa
were found in only four.
The questionnaires from the 52 patients who did not

add air showed that 42 found it easier, 47 found no
difficulty in withdrawing insulin, and 40 did not find
that air bubbles were a problem.

Comment
About one third of our patients and most nurses did

not routinely inject air, presumably because empirically
they had found it unnecessary. It proved surprisingly
easy to withdraw all the insulin without adding air.
Presumably the fine bore of the syringe facilitates
withdrawal ofthe plunger. The answers to the question-
naires showed that most patients did not experience
any difficulty when specifically asked not to inject air.
A few (12/52) had problems with bubbles when bottles
were nearly empty, but several of these patients had
similar problems even when air was injected.

This study has potential implications for all patients
treated with insulin. As many patients and nurses have
already discovered, injection ofairmay be unnecessary,
and further studies are required to confirm this.
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Nordisk Ltd provided financial support.

(Accepted 2 August 1988)

0(1320)
300

200

100

E
E
(-100 S

X:)-200-

-300 g

-400 4

-500
Bottles from Bottles from
outpatients nurses

Pressures within 81 insulin
bottlesfrom outpatients and 31
bottlesfrom ward nurses

Is there a genetic factor in
flecainide toxicity?

J Beckmann, R Hertrampf, U Gundert-Remy,
G Mikus, A S Gross, M Eichelbaum

Treatment of cardiac arrhythmias with the class Ic
antiarrhythmic drug flecainide' has been associated
with several severe adverse drug reactions.2 Salerno et
al reported fatal sustained ventricular tachycardia in
two patients, in whom plasma flecainide concentra-
tions were above 2 mg/l, the highest measured in
their study.' In deaths reported to the Federal Health
Office (Bundesgesundheitsamt Berlin) as being pos-
sibly related to flecainide plasma concentrations of the
drug, if available (table), were found to be in excess of
the therapeutic range and much higher than expected
from the dosage (steady-state concentration (C,J))
0-2-0-6 mg/l).

Flecainide is eliminated by both urinary excretion
and hepatic metabolism. The renal tubular secretion of
the weakly basic drug (pKa=9-3) depends largely on
urinary pH and amounts to 45% at pH 4-4-5-4 and to
less than 10% at pH 7-4-8-3. In a study on the kinetics
of renal excretion of flecainide the incidental finding of
a substantially longer elimination half life in one of
the volunteers prompted us to search for factors that
might be responsible for the aberrant pharmacokinetic
behaviour of flecainide in some patients.

Subjects, methods, and results
The subject with a long elimination half life for

flecainide proved to be a poor metaboliser of sparteine
(oxytocic), which suggested that the metabolism of
flecainide is coregulated by the sparteine-debrisoquine
type of genetic polymorphism in oxidative drug meta-
bolism.4 Therefore we extended our study by investi-
gating four additional poor metabolisers of sparteine.
The elimination half life as well as total and renal
clearance of flecainide were determined for five poor
and five rapid metabolisers at urinary pH less than 6-0
and after a single oral dose of 50 mg. Metabolic
clearance was calculated as the difference between total

and renal clearance. Significance was determined by
analysis of variance.
The mean elimination half life was 12-3 (SD 2 8)

hours and the metabolic clearance 292 (64) ml/min in
poor metabolisers compared with 6-9 (0-9) hours
(p<0005) and 726 (112) ml/min (p<00l) respectively
in rapid metabolisers. Renal clearance did not differ
between the groups (307 (63) v 315 (62) ml/min).

Comment
The data indicate a substantial difference between

poor and rapid metabolisers of sparteine with respect
to their ability to metabolise flecainide under con-
ditions of low urinary pH. When urinary pH is not
controlled a greater proportion of the dose is metabo-
lised. Consequently in patients with impaired renal
function the metaboliser phenotype will greatly influ-
ence the relation between the dose and the plasma
concentration of the drug. Poor metabolisers with
renal impairment are at risk as they accumulate the
drug to a greater extent than can be predicted from
their kidney function alone. Although we have no
direct evidence that flecainide toxicity is related to
the poor metaboliser phenotype for sparteine-
debrisoquine, our findings may help to explain the
wide variation in the elimination half life and clearance
of flecainide5 resulting in unexpectedly high plasma
concentrations in some patients. Besides careful
clinical monitoring of electrocardiograms3 we recom-
mend that plasma flecainide concentrations are
monitored at the beginning of treatment and whenever
the dose is increased in patients with impaired kidney
or liver function and congestive heart failure. Further-
more, assessment of the sparteine-debrisoquine
phenotype in patients with impaired renal function
may help to identify patients at risk.
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Dose offlecainide and plasma
drug concentrations in patients
whose death was possibly related
to the drug

Dose of Plasma
flecainide No of concentration
(mg/day) patients (mg/I)

200 6 1-1-2-0
300 1 2-6
400 3 3 4-3-7
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