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LETTER TO THE EDITOR

Letter to the Editor

With great interest, we read the article recently published in Annals
of Noninvasive Electrocardiology by Majeed et al. (2019) The au-
thors reported a significant positive association between total bil-
irubin (TB) and the uncorrected QT interval in an elderly, multiracial
cohort. These findings also relate to early-phase drug development,
where healthy volunteers receive novel drugs and where the effect
of these compounds on the QT interval is of interest for the com-
pound developers. However, several key aspects should be taken
into account when interpreting the results of the study by Majeed
etal. (2019).

Firstly, physiologically the QT interval is correlated to the
heart rate. Subsequently, appropriate interpretation of QT inter-
val data requires a correction for heart rate. Fridericia's formula is
used most often and was previously demonstrated to be adequate
in liver cirrhosis patients. (Fridericia, 2003; Zambruni et al., 2007)
The Fridericia corrected QT and RR intervals were not reported
throughout the article, which means that the association between
the uncorrected QT interval and TB levels may have been caused
solely by an association between the heart rate and TB levels.

Secondly, the interpretation of the association between the TB
levels and the QT interval is affected by the population in which the
study is executed. Majeed et al. used a pool of healthy volunteers
and liver cirrhosis patients, (Majeed et al., 2019) making it a con-
founder in the analysis, thereby difficult to control for the potential
other effects that liver cirrhosis and the severity of the liver cirrhosis
may have on the QT interval.

With these remarks in consideration, we applied the analysis
to our own dataset. Data from 1588 healthy male and female vol-
unteers aged 18-30 years (mean age 22.7 + 3.0) collected at our
center, specialized at early-phase drug development studies, were
analyzed. Subjects considered healthy after a full medical screening
were included in the analysis as described elsewhere. (Hassing et al.,
2019) Mean TB was 0.69 + 0.38 mg/dl with a range between 0.11
and 2.45 mg/dl. The QTcF interval was 406 + 18 ms in the lowest
quartile (TB < 0.47 mg/dl) compared to 402 + 17 ms in the highest
quartile (TB >0.82 mg/dl). In the univariate analysis, the uncorrected
QT interval (standardized coefficient (SC) = 0.004, p = .879) was not
associated with TB levels. In contrast, ventricular rate (SC = -0.058,
p =.040) and the QTcF interval (SC = -0.071, p = .005) were signifi-
cantly associated with TB levels. Note that the association between
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the QTcF interval and TB levels is negative as opposed to the positive
association as reported by Majeed et al. The associations persisted in
the multivariate analysis after controlling for calcium and potassium
levels, body mass index and systolic blood pressure.

In conclusion, the association between the ventricular repolar-
ization and TB levels depends on both the variables for which the QT
interval is controlled and the subject population in which the analysis

is performed.
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