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Aims Preliminary results indicate higher absorption of triclabendazole (TCBZ)
administered postprandially. Therefore, the influence of food on the pharmacokinetics
of TCBZ and its active sulphoxide (TCBZ-SO) and sulphone (TCBZ-SO2)
metabolites was investigated.

Methods Two single doses (10 mg kgil) of TCBZ were administered to 20 patients
with fascioliasis. Ten patients were first given the drug after a high energy breakfast
and then, 48 h later, after an overnight fast. The other 10 patients first received the
drug in fasting state and then, 48 h later, after breakfast. A low energy breakfast was
served 2 h after drug administration for fasting state.

Results Compared with the fasting state, an increased AUC and C,,, after food
intake (significant, P<0.0001) was shown from the values of TCBZ, TCBZ-SO
and TCBZ-SO2. The mean AUC for TCBZ (fasting: 1.55, fed: 5.72 pmol 1! h),
TCBZ-SO (fasting: 177, fed: 386 umol1~ ' h) and TCBZ-SO2 (fasting: 13.9, fed:
30.5 ymol 1~ ' h) indicated a large availability increase with food and the strong
systemic predominance of the active sulphoxide metabolite over the unchanged
drug. (All patients were cured at the end of the trial except one who required a
second course of two postprandial doses of triclabendazole (10 mgkg = each).
Tolerability to the treatment among the patients was good.

Conclusions The administration of triclabendazole with food is recommended for

improved systemic availability in patients with fascioliasis or paragonimiasis.
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Introduction

Triclabendazole (TCBZ), the active ingredient of a registered
veterinary preparation, is a benzimidazole anthelmintic
indicated in human fascioliasis. In animals, no unchanged
drug is detected in plasma after oral dosing. With immature
worms of Fasciola hepatica exposed in vitro for 24h to
1-10 pmol 17! concentrations of TCBZ or of its sulphoxide
metabolite (TCBZ-SO), TCBZ-SO exerted a delayed, but
more potent effect on the motility of the parasites than
TCBZ [1]. Thus, the activity of the preparation is likely to
occur through the active metabolite TCBZ-SO [2].

Triclabendazole is effective in humans presenting with
infection by the liver fluke Fasciola hepatica [3, 4] or with
the lung fluke Paragonimus sp. [5, 6]. Preliminary pharmaco-
kinetics in European patients indicate that the absorption of
TCBZ might be higher in postprandial than in fasting
administration conditions [4].

The objective of this trial was to investigate the
pharmacokinetics of triclabendazole in patients and to assess
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the influence of food intake on the kinetics of TCBZ,
TCBZ-SO and its sulphone metabolite (TCBZ-SO2).

Methods

Patients

Twenty Peruvian patients (10 male, 10 female), aged from
9 to 62 years (mean =+s.d.=29+17 year), with a body
weight from 21 to 60kg (mean +s.d.=42+12kg) and
presenting a moderate infection with Fasciola hepatica
participated in the study. The Ethics Committee of the
World Health Organization (WHO) approved the study.
Informed consent was obtained from the patients or their
legal representatives.

Protocol

The study was performed according to a nonrandomized
two-period cross-over design. Patients 1-10 were given the
drug in the morning, immediately after a high energy
breakfast (day 1) and then, 48 h later, in a fasting state (day
3). Patients 11-20 received the drug first in fasting state
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(day 1) and then, 48 h later (day 3), after a high energy
breakfast. A low energy breakfast was given 2 h after the
drug administration in fasting state. The two single oral
doses given on days 1 and 3 corresponded to =10 mg of
TCBZ kg_1 of body weight.

The high energy breakfast, consumed within 30 min
before drug intake, consisted of two cups of coffee with
coffee cream and sugar, one roll with cheese and one roll
with butter and jam (total energy amount, =560 kcal). The
low energy breakfast (decaffeinated coffee with coffee cream
and sugar, two rolls and jam; total energy: about 200 kcal)
was served 2 h after the drug had been administered to the
fasted patients.

Blood (about 8 ml) was withdrawn into heparinized tubes
predose and at 1, 2, 4, 8, 12, 24, 36 and 48 h after the drug
administrations. Immediately after collection, blood samples
were centrifuged (2200g, approximately) and the plasma
stored frozen at about —20° C until analysis.

Analytical method

Concentrations of TCBZ and metabolites in plasma were
measured by h.pl.c. [7]. The limit of quantification was
0.06 ymol 1" (0.02 pgml™ ") for TCBZ, 0.13 umoll~"
(0.05ugml™ ") for TCBZ-SO and 0.05umoll '
(0.02 pg ml ") for TCBZ-SO2. The method was validated
daily. The mean accuracy values (found x 100/given) at
seven different concentration levels for each compound,
were between 97 and 104% and the precision (CV%) was
between 4 and 12%.

Pharmacokinetic analysis

The following pharmacokinetic parameters were determined:

AUC(0,48h): Area under the plasma concentration-time
curve (umol 1! h) calculated by the trapezoidal rule
over 48 h.

When the metabolites could still be detected in plasma
just before the second dose administration, the AUC after
the second administration was corrected to eliminate the
contribution of the first administration by using the
concentration at 48 h after the first dose and the apparent
terminal #; 5.

Ciax: Maximum plasma concentration (umollfl). For
TCBZ-SO and TCBZ-SO2, the C,,, after the second
administration was corrected to eliminate the minor contri-
bution of the first administration by using Cyg 1, 15 dose and
the terminal #; /5.

fmax: T1me corresponding to C,,, (h).

t1,2: Elimination half-life (h) determined from the slope
of the terminal log-linear segment of the plasma concen-
tration-time curve, calculated only for TCBZ-SO and -SO2.
No well defined log-linear decrease of the TCBZ individual
concentration-time curves could be observed.

Statistical analyses

The AUC and C,,,, of the three measured compounds in
fasting and postprandial conditions were subjected to analysis
of variance using the log transformed data. The 90%
confidence limits for the difference between least squares
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means on the log-scale, using fasting conditions as the
reference standard were antilogged to obtain 90% confidence
limits [8].
matched-pairs signed rank test. The significance level was
set at 5%.

fmax Values were compared by a Wilcoxon

Results

Pharmacokinetics

Mean plasma concentration of TCBZ, TCBZ-SO and
TCBZ-SO2 are reported in Figure 1.

Pharmacokinetic parameters (mean +s.d.) are reported in
Table 1. In comparison with fasting conditions, a highly
significant difference (P<0.0001) in AUC and C,,,, of the
three compounds was detected after food intake. Whether
the patient received the first dose in fasting or fed conditions,
no period effects (P=0.05) was recorded on the three
measured compounds either on AUC or C,,,.. The ratio
(90% confidence interval) for the fed vs fasted conditions
(Table 1) was 1.71-2.61 for AUC and 1.96-3.16 for C, .
of TCBZ-SO, the principal active compound. £, values
were moderately, but significantly longer after food for
TCBZ. There was no significant difference in f,,, for the
two metabolites. Analysis of plasma concentration of
TCBZ-SO indicated that the mean apparent t;,,+s.d. was
17.1+9.7 h in fasted and 11.2+4.1 h in fed conditions. For

100¢

=
o

©
[EEN
T

0.01f

Plasma concentration (umoll™)

0001
0 10 20 30 40

Time (h)

AUC (umoll™h)

Fasted

Figure 1 a) Mean (n=20) concentrations in plasma, log-linear
scale, for TCBZ (Fasting: 4, Fed, A), TCBZ-SO (Fasting: X,
Fed: [J) and TCBZ-SO2 (Fasting: O, Fed: +), b) AUC (0,48 h)
(pmol 17") of the sulphoxide metabolite for each patient:
Comparison of fasted/fed conditions.
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Table 1 Triclabendazole and metabolites apparent mean (n=20) pharmacokinetic parameters +s.d. in plasma and the fed/fast ratio
(geometric mean) of C,,,, and AUC with 90% confidence interval for this ratio.

TCBZ TCBZ-SO TCBZ-SO2
90% CI 90% CI 90% CI
interval of interval of interval of
Ratio ratio Ratio ratio Ratio- ratio
Fast Fed fed/fast fed/fast Fast Fed fed/fast fed /fast Fast Fed fed /fast fed /fast
Chax 0.34 1.16 3.81 2.54-5.73 15.8 38.6 2.47 1.93-3.16 1.04 2.29 2.20 1.70-2.84
(wmol1™") 4027 +0.75 +6.8 +13.8 +0.43 40091
b (B) 2 3 — — 2 4 — — 4 4 — —
AUC 1.55 5.72 4.69 2.80-7.86 177 386 2.11 1.71-2.61 13.9 30.5 2.10 1.68-2.62
(umol1™'h) +1.38 +3.80 +73 1159 +64 +16.3
t1/2 (h) 17.1 11.2° 18.9° 11.8°
+9.7 +4.1 +11.6 +6.9

*: median value a: n=19 b: n=12 ¢: n=11.

TCBZ-SO2 the values were 18.9+11.6 h (fasted) and
11.8+6.9 h (fed).

Efficacy

Prior to triclabendazole administration all patients had eggs
of Fasciola hepatica in their stools as evidenced by a
sedimentation concentration technique. Patients were kept
in the hospital for 1 week and followed-up 1 and 3 months
after start of therapy. All patients were judged cured at the
end of the trial except one (No. 16). Prior to his enrolment
he had resisted other fasciolicides. Finally he was cured with
a second course of two postprandial doses of triclabendazole

(10 mg kg71 each).

Tolerability

No systemic intolerability was detected but several patients
complained of right upper abdominal pain postdrug. Such
episodes were relieved by oral spasmolytics.

Discussion

The rapid biotransformation of TCBZ in man and the
previous findings in animals [9] provides evidence of
presystemic biotransformation including first-pass metab-
olism of TCBZ. In the present study, the relative ratio of
the metabolite levels (AUC and C,,) vs those of the
unchanged drug remained almost constant for the two
administration conditions. As a consequence, the metabolism
does not seem to be influenced by food.

The increased concentrations of TCBZ and its two
metabolites after food intake is most likely due to increased
gastro-intestinal absorption. TCBZ is a poorly water soluble
compound at 37° C: 0.2 mg 1" "in pH 6.8 phosphate buffer
and 32 mglf1 in HCI, 0.1 mol1™", pH 1. The partition
coeflicient (P) between octanol and water (P >200) indicated
that the drug was almost exclusively present in the organic
phase. Therefore, greater dissolution of the drug within the
gastric and intestinal contents under postprandial conditions
is highly probable [10]. In addition, meals including fat are
known to prolong gastric drug retention [10—12]. This
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increased retention favours drug absorption and by conse-
quence the increase of the levels of the three compounds in
plasma. This hypothesis is also supported by reports for the
related drugs, albendazole and mebendazole, whose bioavail-
ability is increased markedly by administration with a fatty
meal [11, 12], as well as for the onchocercacidal drug
amocarzine [13].

The terminal elimination half-life calculated from plasma
concentrations of TCBZ-SO and TCBZ-SO2 was for most
patients longer in the fasting state than after food intake. An
explanation might be found in the very low solubility of
TCBZ which would produce a slower absorption of the
drug resulting in a slower formation of metabolites in the
absence of a meal [10]. The slow metabolite formation
could interfere with the elimination and produce a longer
apparent t;,, in fasted patients.

TCBZ-SO concentrations were much higher than those
of the unchanged drug. Since this metabolite was found to
produce in vitro a more potent effect on the motility of the
parasites than TCBZ (in animal species where the drug is
highly active, unchanged drug was rarely detected in
plasma), it is likely that the activity of the drug occurs,
largely, through this metabolite [1, 2, 9]. TCBZ-SO could
therefore be used as a marker of drug bioavailability. Food
results in an enhancement of systemic exposure to
TCBZ-SO, and in clinical practice this leads to cure for
patients with liver [4] or lung fluke [5, 6].

Tolerability to the treatment among the patients was
good. Episodes of right upper abdominal pain recorded by
several patients probably originates from the expulsion of
dead or dying worm from the hepatobiliary into the
intestinal system. Ultrasonographic observations in children
from Bolivia and adults from Europe with fascioliasis and
who had been treated with postprandial triclabendazole
this (Poltera et al.
communication).

In conclusion, the plasma concentrations of TCBZ, of its
active metabolite TCBZ-SO and of the sulphone metabolite
about two fold after food intake. The
administration of the drug with food is therefore rec-

subtantiate hypothesis personal

were increased

ommended for improved systemic availability in patients
with fascioliasis and paragonimiasis.
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