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Effect of moxifloxacin on QTc interval in adults
with pulmonary tuberculosis

Thefluoroquinolone group of drugsisextensively used to treat acute
bacterial infectionssuch assinusitisand acute exacerbationsof lower
respiratory tract infections. These drugs have the propensity to
prolong the QTc interval in a dose-dependent manner by inhibition
of potassium channels, especially the delayed rectifier potassium
current (IKR), coded by the human ether-a-go-go gene.*2 QT interval
prolongation predisposesto ventricul ar tachyarrhythmiaand Torsades
depointes(TdP). Thisassumesclinical importanceinthe presence of
risk factors such as advanced age, being awoman, familial long QT
syndromes, congestive heart failure, rena and liver dysfunction,
electrolyte abnormalities and interactions with multiple drugs that
prolong the QT interval .2 Hence, QTc¢ prolongation is monitored and
used as an end-point in clinical trials.*

Moxifloxacin (MFX), a 8-methoxyquinolone with promising
antimycobacterial activity, is being evaluated in many randomized
clinical trialsfor shortening the duration of treatment for tuberculosis
(TB).58 Even though there are data on the cardiac toxicity of short-
durationMFX for acutebacterial infections, thereislittleinformation
on the safety of MFX when given for alonger duration.

Wedid atrial to study the efficacy and safety of MFX-containing
regimens (CTRI/2008/091/000024). We present an analysis on the
serial electrocardiogram (ECG) data in the patients enrolled in this
trial.

Methods

Newly diagnosed sputum-positivepulmonary TB, HIV-seronegative
patients were randomized to four MFX regimens of 3- and 4-month
duration or a 6-month standard regimen after obtaining written
informed consent.® Patientstreatedin MFX regimensreceived adaily
dose of 400 mg along with other first-line anti-TB drugs. Patients
with a prior history of cardiac disease, an abnormal ECG or with a
QTc of >450 ms at baseline were not enrolled.

ECG was recorded at baseline or pre-treatment, 1, 2, 3 and 4
months' post-treatment by acentral ECG provider (PageWriter 100)
that gave an automated report. Thetiming and registration technique
for ECGswerestandardizedfor all patients. The ECGswererecorded
for 10 seconds. Patientswere recumbent for at |east 5 minutes before
each 12-lead ECG evaluation. All ECGs were reviewed by the
treating doctor before providing ensuing treatment. Unscheduled
ECG evaluations were made for participants having a QTc >450 ms
during treatment follow-up, and if persistently high, they were
referred for a cardiologist’s opinion.

The ECG parameters/intervals that were assessed at each visit
wereheart rate (beats/minute), PR, QRS, QT and QTcintervals(ms).
The QT intervals were adjusted using Bazett’s corrections (QTcB).
The mean/median QTc was calculated for each regimenat 0, 1, 2, 3
and 4 months. The stratified analysis of QTc at different time points
with age, sex, body mass index (BMI), sputum smear grading and
radiological involvement wasdoneusing SPSSversion 20.0 software.

Results

Of the 602 patientsenrolled, 476 weretreated withthe MFX regimens
and 126 with the control regimen. The median age of the patientswas
35 years, and 457 were men. The mean BMI was 16.3. The sputum
culturegrading wasmorethan 2+in 193 casesand 466 had morethan
2-zone involvement on chest X-ray. The mean pre-treatment QTc
was403.90 and 403.54 msin MFX and control regimen, respectively.

TasLE |. QTc at various time-pointsin the control and moxifloxacin
groups

Month ~ Regimen n Mean (SD) QTc p value

0 Control 124 402.35 (20.60) 0.66
Moxifloxacin 467 403.26 (20.41)

1 Control 102 404.73 (23.42) 0.23
Moxifloxacin 443 407.41 (19.54)

2 Control 101 406.89 (21.68) 0.66
Moxifloxacin 441 405.85 (21.94)

3 Control 97 406.38 (23.49) 0.51
Moxifloxacin 423 404.76 (21.50)

4 Control 95 405.51 (25.97) 0.44
Moxifloxacin 314 403.37 (22.65)

There was no statistically significant increase in the mean QTc
interval in either group of patients (Table 1) up to 4 months. The
median (IQR) of QTcin MFX regimenwas404.19 (389.83-416.71).
However, in 5 patients, MFX had to be temporarily withheld for
increase in the QTc interval above the upper limit described in the
protocol (>450 ms) during treatment and MFX was re-introduced
later without incident cardiac effects. In one patient, MFX was
stopped on the advice of acardiologist. The QTc wasincreased up to
487 ms and remained high on re-introduction of the drug. All other
cardiac parameters were norma and there were no instances of
arrhythmias.

Stratified analysis of QTc at different time-points with age, sex,
BMI, sputum smear grading and radiological involvement in both
groups did not show any effect on QTc. The effect of MFX on other
parameterssuch asheart rate, PRinterval and QT interval at different
time-points also showed no statistically significant differencein the
control and MFX groups.

Discussion

TheQT interval asrecorded by asurface ECG isameasureof thetime
from the onset of ventricular depolarization to the end of ventricular
repolarization (beginning of the QRS complex to the end of the
T-wave). It quantifiestheflow of ion currentsacrossthecell membrane
of ventricular myocytesthrough specialized protein channels. When
these channelsmalfunction, they can disrupt normal cardiac rhythms
and place a patient at risk of developing fatal cardiac arrhythmias.
While most patients with prolonged QTc intervals do not go on to
develop TdP, they areat ahigh risk of sudden cardiac death.® Hence,
regulatory agencies have emphasized the importance of QTc
assessment in the development of new drugs.” As most patients are
asymptomatic, prolonged QTc is considered an indirect surrogate of
predisposition to the induction of TdP.2

Prospective randomized studies have shown that MFX isrelated
to an increased risk of QT prolongation. In a study of 18 healthy
volunteers, asingle dose of MFX 400 mg was shown to prolong the
QT interval although the association with TdPwas|ow,® whereas our
analysisshowsthat in adultswith pulmonary TB without any cardiac
risk factors, MFX 400 mg given daily for upto4 monthsdid not cause
anincreasein the QTcinterval.

The general consensusisthat women are more sensitive to drug-
induced QTc prolongation® compared to men, but our study shows
asimilar response in both sexes. Further, in our study, BMI did not
influence QTc prolongation in contrast to the previously published
literature.* There was no relation between mean QTc and age,
baseline culture grading and lung zone involvement in chest X-ray.
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Oneof thelimitations of thisstudy isthe absence of simultaneous

pharmacokinetic datato correlate blood level s of MFX with changes
inQTc.

To conclude, our study indicates that MFX, at a dose of 400 mg

given once daily, is well tolerated and without any adverse cardiac
events.
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