CORRESPONDENCE

Methadone-associated
QT prolongation and

torsades de pointes

Sir,

I would like to add to the subject of Dubrey
and Grocott-Mason’s article (vol 68(1),
2007, p. 50). Methadone, the most com-
monly prescribed substitute medication for
treatment of opioid dependence, can cause
QT prolongation and even torsades de
pointes (Peles et al, 2007) — very rarely with
even fatal consequences. Important risk
factors for methadone-associated torsades
de pointes in opioid-dependent patients
include high dose of methadone (gener-
ally above 120 mg daily), simultaneous
use of drugs that increase serum levels of
methadone, co-existing cardiac abnormali-
ties, hepatic dysfunction and HIV (Justo et
al, 2006).

Clinicians who prescribe methadone
need to be aware of its propensity to induce
QT prolongation and even torsades de
pointes — especially in those on high doses
or those with other risk factors for QT
prolongation. Careful clinical monitoring
and cardiac evaluation before and after sta-
bilization on methadone is recommended
in these patients. It is also worth noting
that buprenorphine, a newer treatment for
opioid dependence, does not have this asso-
ciated risk of QT prolongation or torsades
de pointes.
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Sir,

Dubrey and Grocott-Mason’s patient was
undertreated for her atrial fibrillation.
She was given 625 g of digoxin/7 days
and 137.5 mg of metoprolol/7 days, i.e.
29.2 ug digoxin/day and 19.6 mg meto-
prolol/day. These are subtherapeutic doses
for ventricular control in atrial fibrillation.
Full digitalisation may be achieved either
within 24 hours by giving two doses of

500 ug or slow digitalisation over a week
by administering a maintenance dose of
125 pg from the start.

More interestingly, they attempted chem-
ical cardioversion on day 8 with sotalol
40 mg/day for 3 days. This dose of sotalol
has only a placebo effect and is almost devoid
of any antarrhythmic effect. Although a
cumulative dose of 120 mg is mentioned, it
is extremely unlikely that this dose of sotalol
or larger doses will have a cumulative effect,
as its half life is 6-8 hours. This woman had
spontaneous reversal to sinus bradycardia
indicating the possibility of an underlying
tachy-bradyarrhythmia.

The prolonged QT interval in the first
strip was spurious. The giant negative wave
in the first strip was a combination of T and
U wave leading to TU wave with pseudo-
prolongation of QT interval. The actual U
wave is superimposed on the descending
limb of the T wave with some distortion. In
such cases it is difficult to define the end of
the T wave causing miscalculation of the QT
interval. Most cases of presumed prolonga-
tion of QT interval are really QU intervals.

Even if we accept the giant wave as pure
T wave, there is no consistent prolongation
of QTc using different formulas. Although
with Bazett’s formula with most limitations
(Bazett, 1920) the patient’s heart rate with
corrected QT interval was prolonged, with
the more accurate formulae from Fridericia
(1920) and Rautaharju et al (1990) her
QTc was within normal range.

It was clearly shown in the second strip of
the electrocardiogram that the QT interval
of this patient was normal at 440 ms. There
was a clear distinction between the T and U
wave, hence the bout of ventricular tachy-
cardia which followed the R on T phenom-
ena was not torsades de pointes which has a
totally different mechanism. It is caused by
abnormal repolarization causing differences
in the refractoriness of the myocytes.

The after depolarization can be propa-
gated to the neighbouring cells via differ-
ences in the refractory periods, leading to
re-entrant ventricular arrhythmias. This is
believed to be the result of reopening of L-
type calcium channels during the plateau
phase of cardiac action potential.

Ventricular tachycardias with normal
QT have different mechanisms and differ-
ent treatments from torsades de pointes.

Lastly, whenever you suspect prolong
QT interval you should always meas-
ure rectal temperature and test thyroid

function (especially when the electrolytes
are normal) as both hypothermia and
hypothyroidism can cause prolonged QT.
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Sir,

In response to the criticism that our dose-
age regime was sub-therapeutic; we have
not tried to achieve therapeutic plasma
levels but rather to control a ventricu-
lar response with these drugs. This was
achieved with the low dosage stated in our
case. Hence no escalation of dose was nec-
essary in this very elderly woman.

With regard to the use of sotalol at a
cumulative dose of only 120 mg, we would
accept this is a low dose but this patient
was again very sensitive to the beta block-
ade effect of this medication before any
anticipated class III actions.

We do not understand the comments
regarding the ‘repolarization’ wave being
a combination of the T and the U wave.
We were well aware of this, clearly labelled
it as such in Figure 1 (Q-TU interval) and
referred to an R on “TU in Figure 2. If one
accepts that it is almost impossible to dis-
tinguish between the T and the U waves,
how is it then possible to propose that the
QT interval is not prolonged (by whatever
formula you decide to choose)?

The whole point of this case was to
illustrate the extreme sensitivity of the
elderly to very low dosages of drugs that
can potentially extend the QT interval and
have, in this case, caused a bizarre appear-
ance to the T and U waves.

Lastly the patient was not hypothermic
or hypothyroid.
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