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Abstract

SYM-1219, a novel oral granule formulation of secnidazole, is under development as single-dose treatment for bacterial vaginosis. This 4-way,
randomized, crossover study evaluated the effects of SYM-1219 on electrocardiographic (ECG) parameters in 52 healthy subjects. Subjects were
administered single doses of SYM-1219, 2 g (proposed therapeutic dose), 6 g (supratherapeutic dose), placebo, and moxifloxacin (positive control).
Serial digital 12-lead ECGs were recorded pre- and postdose; blood samples were taken to determine plasma secnidazole concentrations. A high-
precision QT technique measured ECGs. The primary end point was change from baseline QTcF (�QTcF); data were analyzed with the objective
of excluding QT effects >10 milliseconds at postdosing time points and with exposure-response analysis. Safety and tolerability were assessed. Single
doses of 2 g and 6 g SYM-1219 did not have a clinically relevant effect on the QTcF interval; an effect >10 milliseconds could be excluded at all
postdosing time points. A shallow slope of the exposure-response relationship was seen (0.058 millisecond per μg/mL; 90%CI 0.042, 0.073); in this
model, the effect on QTc can be predicted to be <10 milliseconds up to a secnidazole plasma concentration of �125 μg/mL, approximately 3.4-fold
higher than anticipated peak therapeutic plasma levels. The moxifloxacin QT response demonstrated assay sensitivity. The most frequently reported
treatment-emergent adverse events with SYM-1219 were headache, dizziness, and nausea. This thorough QT study demonstrated that SYM-1219 in
doses and plasma concentrations up to 3-fold above therapeutically relevant levels does not have a clinically concerning effect on ECG parameters,
including the QT interval.
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Bacterial vaginosis (BV), with an estimated prevalence
in the United States of approximately 29% in women
14-49 years old, is the most common vaginal condition
amongwomen of reproductive age.1 The importance of
BV as a public health issue arises from its association
with an increased risk of sexually transmitted diseases,
including both acquisition and transmission of the hu-
man immunodeficiency virus, as well as the potential for
preterm births and low birth weight among pregnant
women who have BV.2

Although the etiology of BV has still not been fully
elucidated, it results from alterations in the vaginal
microbiome.2 These alterations are generally by re-
placement of Lactobacillus species with heterogeneous
vaginal bacterial communities consisting of different
species of Gram-positive or Gram-negative anaerobic
bacteria that may vary among individuals and be
associated with variability in clinical presentation.3,4

Standard pharmacologic management consists of a 5-
to 7-day regimen of drugs that include metronidazole
or clindamycin, both of which are recommended as
first-line therapy as either twice-daily oral administra-
tion (metronidazole) or once-daily intravaginal admin-
istration (metronidazole and clindamycin).5 However,
the extended dosing schedule, including a need for

twice-daily dosing of oral metronidazole, impacts pa-
tient adherence,6 which is generally highest with once-
daily dosing and decreases as dose frequency increases.7

Reduced adherence to metronidazole potentially con-
tributes to low clinical effectiveness and an increased
rate of recurrence.

SYM-1219 is a new oral, granule formulation
of secnidazole [1-(2-hydroxypropyl)-2-methyl-5-nitro-
imidazole; Figure 1], an antimicrobial drug in the
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Figure 1. Molecular structure of SYM-1219 (secnidazole; 1-(2-
hydroxypropyl)-2-methyl-5-nitroimidazole).

5-nitroimidazole class, which also includes metronida-
zole. The efficacy of secnidazole for the treatment
of BV and other infectious pathogens has long been
recognized.8 The pharmacokinetic (PK) profile of the
SYM-1219 granule formulation, which includes a half-
life of 17 hours and its high potency, makes SYM-1219
amenable for use as a single-dose treatment for BV.9,10 A
single-dose regimen of SYM-1219, which can be sprin-
kled on food or in drinks for ease of administration
in patients who may have problems swallowing pills,
would be expected to be of benefit by increasing patient
adherence with therapy in the clinical setting, thereby
resulting in greater effectiveness. A phase 2 study
demonstrated that SYM-1219 not only was well toler-
ated but also showed that the efficacy of a single dose
of SYM-1219 2 g was significantly greater than placebo
and numerically superior to a 1-g dose for the treatment
of BV,10 supporting 2 g as the therapeutic dose. The
efficacy and safety of SYM-1219 2 g for the treatment
of BV were further confirmed in a phase 3 trial.11

Appropriate identification of potential effects on
cardiac physiology is an important criterion in deter-
mining the safety of new drugs. A recent in vitro study
characterizing the effect of SYM-1219 on the hERG
potassium current expressed in human embryonic kid-
ney cells showed minimal inhibitory effects at clinically
relevant concentrations, suggesting a low potential for
cardiac toxicity.12 In line with regulatory guidance,13–15

this thorough QT (TQT) study was undertaken to
evaluate electrocardiographic effects of SYM-1219 at
therapeutic and supratherapeutic dose concentrations.

Methods
The protocol was approved by Schulman Institu-
tional Review Board (Cincinnati, Ohio), and the study
was performed in accordance with Guidelines for
Good Clinical Practice and the revised Declaration

of Helsinki; all subjects provided written informed
consent before participation.

This was a 4-way crossover phase 1 study in healthy
subjects to evaluate the electrocardiogram (ECG) ef-
fects of SYM-1219 compared with placebo, and with
moxifloxacin as a positive control to demonstrate assay
sensitivity.

Study subjects were healthy, nonsmoking, men or
women, 18 to 65 years of age, inclusive, with body
mass index between 18 and 32 kg/m2, whomet standard
criteria for clinical pharmacology studies in healthy
subjects. The ECG-related exclusion criteria were heart
rate (HR) at rest <50 or >100 beats per minute,
QRS >110 milliseconds, QTcF >440 milliseconds, or
PR interval >200 milliseconds.

A total of 48 subjects (at least 40% of each sex) was
planned for enrollment to ensure a minimum sample
size of 40 evaluable subjects. This sample size was
selected based on calculated 90% power to exclude a 10-
milliseconds effect of SYM-1219 (ie, the upper bound
of the CI below 10 milliseconds) at all postdosing
time points under the assumption of an intrasubject
standard deviation of 8 milliseconds for �QTc and a
truemean difference of 3milliseconds in�QTc between
SYM-1219 and placebo.

Subjects were randomized in a double-blind manner
except for moxifloxacin to receive a sequence that
included all 4 treatment modalities: placebo, 2 different
doses of SYM-1219, ie, the proposed therapeutic dose
of 2 g and a supratherapeutic dose of 6 g, and moxi-
floxacin (400 mg). Dose selection was based on several
factors, including that for the proposed therapeutic
dose. Secnidazole is available either by prescription or
over-the-counter in multiple countries worldwide, with
available literature indicating that it is safe and well
tolerated when used as a single-dose administration of
2 g for a variety of indications.8 The supratherapeutic
dose (6 g) was determined from safety results of a phase
1, randomized, placebo-controlled, single-blind study
that assessed the PKs, safety, and tolerability of single
oral administration of SYM-1219 granules containing
either 4 g or 6 g of secnidazole.16

The study was performed on an inpatient basis at
the clinic study site, with subjects admitted at least 12
hours before dosing on day 1 for each treatment period
and remaining at the inpatient unit until completion of
study assessments on day 2.

A single oral dose was administered in a fasted
state (ie, after an overnight fast of at least 10 hours)
on day 1 of each treatment period according to the
randomization schedule, with a washout period of
8 ± 2 days between treatment periods. SYM-1219 and
matching placebo were administered orally as granules
sprinkled in 8 oz of applesauce for consumption by the
subject within 5 minutes of preparation and followed
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by 240 mL of water. Water was allowed ad libitum
for up to 2 hours before dosing but was prohibited
through 2 hours postdose except for that consumed
with the dose. No food was allowed for 4 hours after
SYM-1219 and placebo administration. Moxifloxacin
was administered as an oral tablet and was followed
by consumption of 8 oz of applesauce and 240 mL of
water.

ECGswere recorded using aM12RECGcontinuous
12-lead digital Holter recorder (Global Instrumenta-
tion, Manlius, NY). Data were stored on SD memory
cards and were not reviewed until the time of analysis.
All ECGs were read centrally (iCardiac Technologies,
Inc, Rochester, New York) in a manner blinded to
subject, visit, and treatment allocation, and using lead
II as the primary analysis lead.

The central laboratory used TQT Plus R© to extract
10-second digital ECG tracings from the protocol-
specified ECG extraction windows. Ten 14-second
replicate ECGs were extracted from the 5-minute win-
dow at the following time points: 45, 30, and 15minutes
before dosing and 1, 2, 3, 4, 5, 6, 8, 12, and 24 hours
after dosing. Subjects remained in a supine position at
rest from 10 minutes before to 5 minutes after each of
the time points. ECG intervals were measured using the
high-precision QT technique, which measures QT and
RR intervals from up to 100 beats per timepoint.17

A mixed-effects model was used with change from
baseline in Fridericia-corrected QTc (�QTcF) as the
dependent variable; treatment, time, period, sequence,
and time-by-treatment interaction as fixed factors;
baselineQTc as a covariate; and subject within sequence
as a random effect. The primary end point was �QTcF
performed for each of the postdosing time points to de-
termine whether the upper bound of the 2-sided 90%CI
of the placebo-corrected �QTcF (��QTcF) exceeds
10 milliseconds; baseline was defined as the average of
the measured QTc intervals from the 3 predose ECG
time points for assessed dosing period. The samemixed-
effects model used to determine assay sensitivity, con-
trolled for multiplicity using the Hochberg procedure,18

was applied to the primary analysis. Assay sensitivity
was established by evaluating whether the least-squares
mean difference between moxifloxacin and placebo of
�QTcF (��QTcF) for at least 1 time point of 1, 2,
and 3 hours postdose was significantly larger than 5
milliseconds on the 5% level, ie, the lower bound of the
2-sided 90%CI should be >5 milliseconds.

Outlier analysis was performed, and frequency tables
were used to summarize the total counts and percent-
ages for both the number of subjects and number of
time points exceeding established threshold criteria.
These thresholds included absolute QTcF values >500
milliseconds,>480 and�500milliseconds, or>450 and
�480milliseconds, and increases inQTcF frombaseline

of 30-60milliseconds as well as>60milliseconds. Other
secondary end points included descriptive statistics on
the ECG interval parameters of HR, PR interval, QRS
interval, T-wave morphology, and U-wave presence.

A secondary end point was to evaluate the pharma-
codynamic relationship between the QTc interval and
plasma concentrations of SYM-1219. Blood sampling
was performed at predefined time points corresponding
with the QTc sampling to correlate ECG findings with
the PK profile. Blood samples (�4mL per sample) were
collected via direct venipuncture or by an indwelling
catheter into tubes with K2EDTA as anticoagulant at
6-10 minutes after each corresponding 12-lead Holter
ECG time point, ie, 30 minutes before dosing and
at 1, 2, 3, 4, 5, 6, 8, 12, and 24 hours after dosing.
Samples were cooled to 0°C and processed within
60 minutes of collection by centrifugation at 1000-
2000g for 10 minutes at 4°C to obtain the plasma,
which was aliquoted into polypropylene tubes and
stored at –20°C until analysis. Plasma secnidazole
concentrations were determined by Celerion (Lincoln,
Nebraska) using validated analytical procedures,19 and
standard PKparameters were estimated includingmax-
imum plasma concentration (Cmax), time to Cmax, and
area under the concentration-time curve from 0 to
24 hours.

The relationship between plasma concentration lev-
els of secnidazole following SYM-1219 administration
and ��QTcF was evaluated using a linear mixed-
effects modeling approach. The following 3 linear
models were considered: Model 1 was a linear model
with an intercept; Model 2 was a linear model with
mean intercept fixed to 0 (with variability); and Model
3 was a linear model with no intercept. Time-matched
concentration was included in the model as a covariate
and subject as a random effect for both intercept
and slope, whenever applicable. The best model to fit
the data was used to predict the population average
��QTcF and its corresponding upper 95% 1-sided CI
bound at the geometric mean maximum plasma con-
centrations for the therapeutic and supratherapeutic
doses of SYM-1219. The plot of the observed quantile
concentrations and associatedmean��QTcF (90%CI)
together with the mean (90%CI) predicted ��QTcF
was used to evaluate the adequacy of the model fit
to the assumption of linearity and the impact on
quantifying the concentration-response relationship.20

Safety and tolerability were evaluated based on
the reporting of treatment-emergent adverse events
(TEAEs) regardless of causality and the monitoring of
vital signs and laboratory tests for abnormal values.
TEAEs were assessed by study personnel using direct
observation, spontaneous reporting, and nonspecific
questioning of subjects. Safety ECGs were also per-
formed to detect any immediate ECG effects.
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All statistical analyses were performed using SAS
Version 9.3 or higher (SAS Institute, Cary, North
Carolina).

Results
Fifty-two subjects with a mean age of 45.0 years (range
20–65) and mean body mass index 26.9 kg/m2 (range
19.9–32.0) were enrolled and randomized. These sub-
jects were predominantly male (57.7%) and were white
(86.5%) or black (13.5%), with the majority (96.2%)
of Hispanic or Latino ethnicity. Of the 52 subjects, 47
completed the study. Among the 5 (9.6%) discontinua-
tions, 2 subjects were discontinued for noncompliance
with study procedures (unable to consume total dose);
1 subject withdrew consent, and another was lost to
follow-up; and 1 subject was discontinued after the first
treatment period due to a TEAE of atrial fibrillation
that was considered not related to the study drug.

ECG parameters were well balanced at baseline for
each of the treatment periods (data not shown). The
time course and pattern of �QTcF on secnidazole
followed that seen on placebo, and all mean values were
negative or close to 0 after dosing with placebo and
SYM-1219 2 g, and somewhat higher with SYM-1219
6 g (Figure 2A). Consequently, the placebo-corrected
�QTcF was small for SYM-1219 2 g, with mean values
<5 milliseconds at all time points (Figure 2B). After
dosing with SYM-1219 6 g, mean placebo-corrected
�QTcF reached 7.6 milliseconds (90%CI 5.5 to 9.7)
4 and 5 hours after dosing (Figure 2B, Table 1). The
QT effect on moxifloxacin was clearly larger with a
peak effect of 15.2 milliseconds (Figure 2B) and with
the lower bound of the 90%CI >5 milliseconds at all
prespecified time points (1, 2, and 3 hours; Table 1).

There were no subjects on any treatment who met
the outlier criteria of absolute QTcF values >480 and
�500 milliseconds, or >500 milliseconds, or �QTcF
>60 milliseconds.

Table 2 presents the PK parameters for both SYM-
1219 treatment groups and shows dose proportionality
for Cmax and area under the concentration-time curve
for the first 24 hours, and a median time to Cmax that
was slightly longer for the 6-g dose group relative to the
2-g dose group (5.1 hours vs 4.1 hours).

A scatter plot of pairs of observations for
placebo-corrected �QTcF and SYM-1219 plasma
concentrations is shown in Figure 3A, and a goodness-
of-fit plot in Figure 3B. The prespecified linear
mixed-effects model with an intercept (Model 1)
provided an acceptable fit to the data. The estimated
slope of the exposure-response relationship was very
shallow but statistically significant, 0.058 milliseconds
perμg/mL (90%CI 0.042 to 0.073), with an intercept of
0.6 milliseconds. From this model, it can be predicted

Figure 2. A, Change from baseline in QTcF (�QTcF, mean ±
90%CI; milliseconds) across treatments and time points postdosing. B,
Placebo-corrected �QTcF for SYM-1219 2 g and 6 g, and 400 mg
moxifloxacin. QTcF indicates QTc corrected for heart rate by the
Fridericia method;�QTcF, change from baseline in Fridericia-corrected
QTc.

that the QT effect (placebo-corrected �QTcF) will
be below 10 milliseconds up to SYM-1219 plasma
concentrations of �125 μg/mL.

Single doses of SYM-1219 of 2 g and 6 g did not
have a clinically relevant effect on HR, with all mean
placebo-corrected change from baseline values within
±3 beats/min at all postdosing time points (data not
shown). Similarly, the mean placebo-corrected change
from baseline PR ranged between −1.7 milliseconds
and 0.7 milliseconds after SYM-1219 2 g, and between
–2.2 milliseconds and 1.1 milliseconds after SYM-1219
6 g; all mean placebo-corrected changes from baseline
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Table 1. Placebo-Corrected Change From Baseline in QTcF (��QTcF) for SYM-1219, 2 g and 6 g, and 400 mg Moxifloxacin

Least-Squares Mean (90%CI), ms

Time Point Postdose (h) SYM-1219, 2 g (n = 49) SYM-1219, 6 g (n = 49) Moxifloxacin, 400 mg (n = 47)

1 –0.5 (–2.6, 1.6) 1.1 (–0.9, 3.2) 10.3 (8.2, 12.4)
2 2.1 (–0.0, 4.1) 6.7 (4.6, 8.7) 15.2 (13.1, 17.3)
3 1.1 (–1.0, 3.1) 5.9 (3.8, 8.0) 13.7 (11.6, 15.8)
4 3.0 (0.9, 5.0) 7.6 (5.5, 9.7) 12.4 (10.3, 14.5)
5 4.2 (2.1, 6.2) 7.6 (5.5, 9.7) 10.4 (8.3, 12.5)
6 3.9 (1.9, 6.0) 6.2 (4.2, 8.3) 11.3 (9.2, 13.4)
8 2.7 (0.6, 4.8) 5.9 (3.8, 8.0) 10.5 (8.4, 12.6)
12 2.2 (0.2, 4.3) 4.1 (2.0, 6.1) 9.3 (7.2, 11.4)
24 1.6 (–0.7, 3.9) 1.9 (–0.3, 4.2) 7.1 (4.8, 9.4)

QTcF indicates QTc corrected for heart rate by the Fridericia method;�QTcF, change from baseline in Fridericia-corrected QTc;��QTcF, placebo-corrected
�QTcF.

Table 2. Pharmacokinetic Parameters for SYM-1219 (0 to 12 Hours)

Pharmacokinetic Variable SYM-1219, 2 g (n = 49) SYM-1219, 6 g (n = 49)

Cmax,μg/mL, mean ± SD (range) 38.33 ± 10.36 (20.7, 72.7) 113.08 ± 27.80 (70.7, 202)
Tmax, h, median (range) 4.13 (3.12, 24.1) 5.12 (3.12, 8.13)
AUC0-24,μg·h/mL, mean ± SD (range) 627.2 ± 142.1 (386.7, 877.5) 1982.6 ± 430.6 (1108, 2765)

AUC0-24 indicates area under the concentration-time curve from 0 to 24 hours; Cmax, maximum plasma concentration; Tmax, time to maximum plasma
concentration.

in the QRS interval were within ±1 millisecond in both
SYM-1219 treatment periods.

In the safety analysis there were no deaths or serious
TEAEs reported. Overall, a total of 41 TEAEs were re-
ported among the 52 subjects. The incidence of TEAEs
was higher after SYM-1219 administration than with
placebo or moxifloxacin, although the proportion of
subjects who reported TEAEs was similar between
the 2 SYM-1219 doses (Table 3). The most common
TEAEs (ie, occurring with an incidence �5% with any
treatment) were headache, dizziness, and nausea, all of
which were most frequent at the SYM-1219 6-g dose
(Table 3). The investigator considered 23 events to be
treatment related. The highest incidence of treatment-
related TEAEs was reported at the supratherapeutic
dose of SYM-1219, 6 g (20%), with a lower frequency
(8%) in subjects receiving the therapeutic dose of SYM-
1219, 2 g (Table 3). The single withdrawal due to a
TEAE, a case of atrial fibrillation observed during the
period 2 prescreen, occurred after completion of the
SYM-1219 2-g treatment period and was deemed to
be nonserious, moderate in intensity, and not related
to the study drug. All TEAEs were graded by the
investigator as mild to moderate in severity, with no
TEAEs of severe intensity reported. Changes from
baseline in all vital sign categories were similar in
all treatment groups, and no notable differences were
observed across treatments in changes for any of the
laboratory parameters.

Discolored urine was observed in 23 of 49 subjects
(46.9%) with administration of SYM-1219 6 g com-

pared with 0% during other treatments; urine was green
in 22 subjects and red in 1 subject. None of the urine
abnormalities were reported as TEAEs, and all subjects
with discolored urine had normal urine color at their
subsequent visit. Further evaluation showed that al-
though all subjects with green urine also had leukocyte
esterase and nitrites present in their urine, only 1 subject
may have had a urinary tract infection accounting for
the positive urine leukocyte esterase and nitrate.

Discussion
The antimicrobial properties of secnidazole have long
been recognized, and it is in widespread use in
many countries for treatment of bacterial and para-
sitic conditions,8 but its potential cardiac effects have
not been determined. Development of SYM-1219, a
new granule formulation containing 2 g of secnida-
zole for oral administration that is being evaluated
as a single-dose treatment for BV, provided the op-
portunity to assess ECG parameters as part of its
PK/pharmacodynamic profile. This TQT/QTc study of
SYM-1219 is the first published analysis evaluating any
formulation of secnidazole for its effects on cardiac
physiology.

In the central tendency analysis of the ECG data,
the SYM-1219 therapeutic dose of 2 g did not show
any signals for threshold pharmacologic effects on
cardiac repolarization, defined by 5 milliseconds and
indicated by an upper bound of the 2-sided 90%CI
around the mean effect on QTc of 10 milliseconds.
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Figure 3. Exposure-response analysis. A, Scatter plot over pairs of ob-
served secnidazole plasma concentrations vs placebo-corrected change
from baseline in QTcF. B, Predicted mean (90%CI) of placebo-corrected
change from baseline in QTcF across deciles of secnidazole plasma
concentrations. Blue circles and green squares with vertical bars denote
the observed mean placebo-corrected changes in QTcF from baseline
at the median secnidazole plasma concentration within each decile
after dosing with SYM-1219 2 g and SYM-1219 6 g, respectively. The
horizontal blue and green lines with bars at the bottom show the
range of concentrations divided into deciles for secnidazole after dosing
with SYM-1219 2 g and SYM-1219 6 g, respectively. The solid gray
line with gray shaded area denotes the model-predicted mean placebo-
corrected change from baseline in QTcF with 90%CI. QTcF indicates
QTc corrected for heart rate by the Fridericia method.

These results demonstrate the lack of clinically sig-
nificant cardiac effects with respect to prolongation
of the QTc interval. For SYM-1219 6 g, although
the mean placebo-corrected change in QTcF was >5
milliseconds between 2 and 8 hours postdosing, with
the highest value at 4 hours (7.6 milliseconds, 90%CI
5.5 to 9.7), an effect on QTcF >10 milliseconds can be
excluded with this supratherapeutic dose. Furthermore,
applying an exposure-response analysis to the linear
model showed that a predicted QT effect exceeding 10
milliseconds (upper bound of the 2-sided 90%CI) can

be excluded at secnidazole plasma concentrations up to
�125 μg/mL. At therapeutic dosing, the average max-
imum plasma concentration achieved is 44.5 μg/mL
approximately 4 hours after dosing, with the long half-
life of approximately 17 hours ensuring that plasma
concentrations are maintained above the minimal in-
hibitory concentrations of BV-associated pathogens for
longer than 72 hours.9 Thus, the plasma concentra-
tions obtained at the supratherapeutic dose used in
the current study are more than 3-fold higher than
the plasma concentrations at therapeutic dosing. A
maximum plasma concentration exceeding therapeutic
concentrations would also be unlikely in the clinical
setting because secnidazole has no drug interactions via
hepatic cytochrome pathways;21 only 50% is excreted as
unchanged drug via the renal route;22 and SYM-1219
does not demonstrate a food effect (H. S. Pentikis, PhD,
unpublished data, April 2017).

The absence of other alterations in ECG morphol-
ogy supports the lack of a clinically meaningful effect
on cardiac conduction at both doses of SYM-1219.
Outlier analysis was consistent with these findings,
and in the outlier analysis, no patients exceeded new
thresholds of >480 and >500 milliseconds or increases
�60 milliseconds; newQTcF>450 milliseconds and in-
creases>30millisecondswere generally similar between
the SYM-1219 and placebo treatments.

These results are consistent with a recent analysis
suggesting that SYM-1219 has minimal inhibitory ef-
fects on hERG potassium currents;12 hERG encodes the
major channel protein responsible for repolarization of
the cardiac myocyte ventricular action potential.23,24

Both doses of SYM-1219 were safe and well tol-
erated. Although the overall incidence of TEAEs was
higher after administration of SYM-1219 relative to
placebo and moxifloxacin, all events were mild or
moderate in severity. The most frequently reported
events were headache, dizziness, and nausea, and these
occurred with highest frequency in subjects receiving
the supratherapeutic SYM-1219 6-g dose. Discolored
urine, which mainly presented as a green color, was
observed only in a substantial proportion of subjects
receiving the supratherapeutic SYM-1219 6-g dose;
discolored urine has long been recognized as a side
effect of metronidazole25–27 and is not likely to be of
clinical significance. It should also be noted that the
association of discolored urine with high-dose SYM-
1219 was discovered after the study had been completed
and was unblinded. Theoretically, this could have led to
unblinding. However, the central ECG reader remained
blinded until the ECGs had all been read. Thus, this
individual was not aware of the discolored urine that
was reported at the end of the study. Because the main
objective of the study was to examine the effect of
drug concentrations on ECG parameters, there was no
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Table 3. Treatment-Emergent Adverse Events

Event SYM-1219, 2 g (n = 50) SYM-1219, 6 g (n = 50) Placebo (n = 48) Moxifloxacin, 400 mg (n = 47)

Incidence, n (%)
Any TEAE 10 (20.0) 12 (24.0) 4 (8.3) 2 (4.3)
Serious TEAEs 0 0 0 0
Treatment-related TEAEs 4 (8.0) 10 (20.0) 1 (2.1) 1 (2.1)
Withdrawal due to TEAEs 1 (2.0) 0 0 0

Most common TEAEsa

Headache 2 (4.0) 5 (10.0) 0 1 (2.1)
Dizziness 1 (2.0) 3 (6.0) 1 (2.1) 0
Nausea 0 3 (6.0) 0 0

Number of TEAEs
Total TEAEs 11 22 6 2
Treatment-related TEAEs 4 17 1 1

TEAE indicates treatment-emergent adverse event.
aOccurring with a frequency �5% with any treatment.

unblinding of the independent reader, as this individual
was separated from the clinical conduct of the study.

Conclusions
In conclusion, this TQT study demonstrated that SYM-
1219 in doses and plasma concentrations up to 3-fold
higher than therapeutically relevant levels does not
have a clinically concerning effect on ECG parameters,
including the QT interval, corresponding to a negative
TQT study, as defined by FDA guidance.13 Addition-
ally, SYM-1219 was generally well tolerated even at the
supratherapeutic dose.
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