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Abstract

AIM: To compare the efficacy and safety of five days
apostrophe therapy of mebendazole (MBZ) versus quina-
crine (QC) on human giardiasis in children.

METHODS: A clinical trial was carried out in paediatric
patients (aged 5-15 years) with confirmed symptomatic
G. duodenalis mono-infection. Patients were randomly as-
signed to receive either MBZ [200 mg taken three times
per day (TID) (7 = 61)] or QC [2 mg/kg bodyweight tid (»
= 61)], both for five days. Follow-up faecal samples were
obtained at 3, 5 and 7 d after the end of the treatment.

RESULTS: Although the frequency of cure was higher
for QC (83.6%) than for MBZ (78.7%), the difference
was not statistically significant (P > 0.05). Adverse
events were reported more in the QC group (P < 0.05),
all of them transient and self-limiting.

CONCLUSION: Despite final cure rates ocurring lower
than expected, the overall results of this study recon-
firmed the efficacy of MBZ in giardiasis and also indicate
that, although comparable to QC, at least in this setting
the 5 d course of MBZ did not appear to improve the
cure rates in this intestinal parasitic infection.
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INTRODUCTION

Giardiasis is one of the commonest intestinal parasitic
diseases diagnosed worldwide. Its clinical presentation
1s highly variable, most of the time it is characterized by
mild and self-limiting signs and symptoms. However, it is
not unusual that in some cases, this disease can become a
significant cause of morbidity, resulting in malabsorption
of fats, vitamins and lactose with serious consequences,
particularly in children, causing failure-to-thrive
syndrome!™”,

Classically, 5-nitroimidazole compounds have been
accepted for decades the world over as the “gold standard”
for treatment of patients with giardiasis. However, there
is an increasing number of treatment failures reported in
the literature, requiring repeated courses of the same drug,
change to other compounds or make a combination of
two anti-Grardia drugs for therap}7[3’4]. Consequently, newer
and older drugs, such as nitazoxanide™ and chloroquine”
respectively, have been proposed as alternatives for the
treatment of this intestinal infection.

In recent years, chemotherapy with mebendazole
(MBZ), the benzimidazole-carbamate compound that
has been extensively used in the treatment of helmintic
infections, has also demonstrated 7z vitro activity against
Giardia dunodenalis (G. duodenalis)™"| the causative agent
of human giardiasis. Clinical experience has also
shown therapeutic benefits for the use of MBZ in this
infection™"" although it is usually accepted, the optimal
dosage and duration of the treatment remain to be
determined. For this reason, in the present study it was
decided to evaluate the efficacy and safety of a five-day
regimen of MBZ versus quinacrine (QC) in the treatment
of giardiasis in a group of Cuban paediatric patients.

MATERIALS AND METHODS

Patient selection
This study was carried out at the Gastroenterology in-
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stitute in Havana, Cuba. In order to recruit a sufficient
number of patients for this trial, all the specialists of the
institution were invited to refer their paediatric patients
(aged 5-15 years) who were received seeking treatment for
symptomatic acute G. duodenalis infection with or without
diarrhoea from May to December, 2003. To be eligible
for the study a child had to have mono-infection with G.
dnodenalis (proven by microscopic examination of faecal
samples, as wet mounts and/or after Ritchie concentra-
tion"™). Patients were excluded from the study if any of
the following conditions were present: (1) known history
of sensitivity to any of benzimidazole compounds or QC,
(2) had received any antiparasitic chemotherapy in the pre-
ceding 4 wk, (3) diseases other than giardiasis. Also were
excluded those who were unlikely to attend follow-up ex-
aminations.

The protocol was approved by the Research and Ethics
committee of the institute. Parents or legal guardians
of each child were fully informed about the aim of the
study, the characteristics of the drugs under investigation
and they were told that his/her childs participation was
optional. Written informed consent was obtained from
them prior to trial enrollment.

The sample size for each treatment group (#) needed to
ensure sufficient statistical power (80%) to reject the null
hypothesis that MBZ and QC are not equally effective (in
terms of a parasitological cure) with a significant level of
5%, was calculated according to Armitage and Berrym].
The following equation was used:

. Zu2p(1-p) + Zov [p(1—p) +p1—p-) |2
pi=p:

where:
m1: denotes the proportion of population cured with
standard treatment.
m2: denotes the proportion of population cured with
the assayed treatment.
Z2a=1.96
Zo2p = 0.842
One hundred and twenty two children were required (i.e.
61 in each treatment arm).

Experimental design
Patients who (a) were eligible, (b) met none of the
exclusion criteria, and (c) one of their parents or legal
guardians had given written informed consent for the
trial, were included in the study. A random-number
table was used to allocate each of these 122 children to
receive either MBZ (Reynaldo Gutierrez Pharmaceutical,
Havana) 200 mg thrice a day or QC (Reynaldo Gutierrez
Pharmaceutical, Havana) at 2 mg/kg bodyweight thrice
daily, both for 5 d. The drugs were provided at no charge.

A detailed history was taken from the accompanying
parent or legal guardian; a standardized questionnaire was
used to record clinical signs and symptoms before starting
treatment and at the end. Also, a physical examination was
carried out, and each child was weighed.

Comprehensive oral instructions were given to all
children and parents or legal guardians accompanying them
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MBZ group QC group
n = 61 n = 61
Sex
Male: 1 (%) 28 (45.9) 26 (42.6)
Female: n (%) 33 (54.1) 35 (57.3)
Age (yr)
Mean (range) 8.2 (5-15) 9.7 (5-15)

in an attempt to maintain a high level of compliance with
the study plan, including the administration of the drug
and the importance of good hygiene and of measures they
could take to reduce the risk of giardial infection in the
future.

Follow-up

The evaluation of efficacy of the chemotherapy was based
on parasitological response to therapy assessed by the
same laboratory tests that were done initially. Parents or
legal guardians of each child were asked to provide three
faecal samples on d 3, 5, and 7 after treatment completion
in order to avoid including the possibility of re-infection,
considering it is a very frequent phenomenon in children,
mainly in developing countries. Also, they were encouraged
to return to the clinic at any time, if they considered that
his or her child was ill. A child was only considered to be
cuted, if no Giardia trophozoites or cysts could be found
in any of the three post-treatment faecal specimens.

Evaluation of adverse events

Irrespective of their causal relationship to study treatment,
details of all clinical adverse events reported spontancously
at any time during the trial, regardless of their relationship
to the study drugs and those elicited by the investigators
with no leading questions in each of the clinic visits
scheduled, were taken into account. Adverse event was
defined as the development of any sign or symptoms
that did not exist before or which became more serious
following the commencement of the treatment. Serious
adverse events were defined as death, any life-threatening,
disabling or incapacitating events, or those requiring
hospitalization.

Statistical analysis

The data on the parasitological response and adverse
events were taken on pre-designed record forms and
subsequently analysed to determine the frequency of each
response/effect. The statistical significance of differences
between mean values was determined using the Student’
s #-test. Where appropriate Fisher exact test (X2 test)
was used to establish the significance of differences in
proportions.

RESULTS

All 122 paediatric patients who began treatment completed
this study and were included in the statistical analysis.
Characteristics of the treatment groups at the entry with
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MBZ group QC group

n = 61 n = 61

Cure rate 48 (78.7%) 51 (83.6%)
Any adverse event 14 (22.9%) 36 (59%)

Abdominal pain 11 (18 %) 10 (16.3%)

Vomiting 3 (4.9%) 14 (22.9%)

Nausea 3 (4.9%) 14 (22.9%)
Headache 1(1.6%) 11 (18%)

Yellowish coloration of the skin - 15 (24.6%)

regard to sex and age are presented (Table 1). There
were no significant-between the groups- differences in
demographics (P > 0.05).

The efficacy did not differ significantly between the
two groups (P > 0.05), although it was slightly lower in the
MBZ group [48 out of 61 (78.7%)] than that seen in the
group treated with QC (83.6%) (Table 2).

Adverse events recorded with any treatment are
also shown in Table 2. The therapy with the drugs was
well tolerated and did not produce adverse events that
warranted discontinuation of the study medication; in fact,
no patients had to stop treatment because of potentially
drug-related adverse events. Of the 122 patients studied,
72 (59%) had no adverse events, but 50 [14 in the MBZ
group (22.9%) and 36 (59%) in the group treated with QC]
reported at least one such event, none of them unexpected.
Nausea, vomiting, headache and yellow discoloration were
reported statistically significant by the QC group (P < 0.05).
All adverse events were graded as mild, transient in nature,
and did not require administration of drugs for relief or
hospitalization. Except for yellow discoloration which
lasted longer, the rest of the clinical adverse events usually
resolved within 1-2 d and any of them were severe enough
to interfere with activities of daily living.

DISCUSSION

Treatment failures with the currently available drugs used
to treat giardiasis have provided a continuous stimulus
to search for other therapeutic alternatives. MBZ has
been one of the drugs proposed in the treatment of this
infection due to the observations of Hutchison ef a/™
who during their investigation of the activity of this drug
against intestinal nematodes realized that some cases of
Giardia infection could also be cured. Lately, although i
vitro studies not only confirmed the effect of MBZ on
Giardia trophozoites, but have also served to clarify its
activity against this protozoan, a number of clinical studies
have been performed in adults and children comparing this
drug with the currently available antigiardial drugs. This
could be, in part, because giardiasis as a new indication of
MBZ is still a topic of discussion due to the contradictory
clinical reports concerning its efficacy. Thus, while most
of the published clinical data documented the effect of
this drug in Giardia infections, in contrast there are some
reports that show the failure of this drug to clear their
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patients” symptoms or stop the patients from excreting
Giardia cysts using MBZ for 1 and 5 d, respectively”*?;
and interestingly, Rousham'®! noticed that during a
deworming study in northern Bangladesh, the prevalence
of G. duodenalis increased significantly among children
receiving periodic treatment with MBZ; for this reason
there is a continuous necessity to evaluate treatment
dosage and regimens with this drug,

The present study again confirms previous findings
that MBZ is an attractive and efficacious agent against
Giardia infections because it can be easily administered and
has not been associated with serious adverse events. In a
previous trial of MBZ, Bulut e/ a/*" used this drug at 100
mg thrice for 1 d and for 7 d and obtained responses of
41.7% and 58.3%, respectively. Other studies have report-
ed higher parasitological response rates e.g., Rodriguez-
Garcia ef al”, found that treatment with administered 100
mg of MBZ every 12 h, for 3 d achieved a cure rate of
80.4% that was comparable to 100 mg of nitazoxanide ad-
ministered in the same way. In a closely related trial, similar
outcomes were obtained by Sadjjadi e# /', who used 200
mg of MBZ thrice daily for 5 d -which resulted in some-
what higher cure rates [43 out of 50 (86%)] than that seen
in the present study- and found a frequency comparable to
that obtained by using a 7-d course of metronidazole.

Based on the experience of Sadjjadi ez 2/' and on a
previous study carried out in Cuba in paediatric patients
for 3 d where the cure rates obtained were 78.1%""" we
decided to treat patients in this current study with a 5-d
course of MBZ at 200 mg thrice a day in order to see if
the response rate could be improved after this prolonged
course; however, no additional benefit in the efficacy rate
could be demonstrated.

Contrary to what was expected, it was noted that QC
resulted in considerably lower cure rates than that which
have been previously reported by other authors. This drug
was widely used for the chemosuppression of malaria
and used to be the front line drug for the treatment of
adult giardiasis, but it was superseded for these purposes
by chloroquine and metronidazole, respectively. QC has
been regarded the most efficacious drug of any of the
anti-Giardia therapeutics by some researchers™ because
its clinical efficacy in giardiasis has been found over 90%.
This drug also has the benefits that even in patients with
severe diarrhoea its intestinal absorption is not interfered™
with and it has the additional epidemiological advantage
that it could also kill cysts””. However, this drug has the
potential of adverse events, including yellow discoloration
of the skin, bitter taste, nausea and vomiting, and it has
also been reported in toxic psychosis™. For these reasons,
at this moment this old drug might experience a revival
in the clinical management of patients where other drugs
have failed (to whom it has almost wholly been reserved).
Nevertheless, clinical reports in which Giardia has not been
eliminated despite one or more appropriate courses with
QC have been published®”. Additionally, in one study re-
sistance against QC could be induced in Giardia laboratory
stocks'™.

In the present study, no new or previously undescribed
adverse events occurred. Both drugs were well tolerated,



Cafiete R et a/. Mebendazole and quinacrine in giardiasis

6369

resulting in good patient compliance. In no case, adverse
events observed lead to discontinuation of the drugs.
The adverse events observed were all mild, transient in
nature and self-limiting; all generally occurred at similar
frequencies to those observed in previous trials with the
same drugs. In general, MBZ is very well tolerated which
could be due, in part, to the advantage of being hardly
absotbed from the gut (no more than 20% of the dose,
even after a fat rich meal)®""

One possible weakness in the current study was that
for practical reasons it was conducted in an open fashion.
As the two drug treatments look very different and the
number of tablets to take daily varied it was impossible to
make the study blind. Certainly, in the market it would have
had been possible to obtain placebos for the two drugs but
this would have been costly for the study. This could be a
limitation and consequently, despite well-defined pre-study
criteria for evaluating efficacy and safety, evaluation of the
treatment response and possible cause of adverse events
could have been somewhat biased; but it could not have
influenced the major result (eradication of Giardia infec-
tion) because the efficacy analysis was done by the labora-
tory department where those checking post-treatment fae-
cal samples were unaware of the treatment allocation and
had no clinical involvement with the paediatric patients or
their parents.

For us, this study has the strength that in many coun-
tries MBZ is not considered even a major alternative treat-
ment for giardiasis; therefore, it is useful information that
there is a therapeutically effective high dose used daily-at
least three times the usual dose for helminthic infections
caused by hookworms and six times that used for entero-
biasis. Additionally, there have been several studies of
MBZ for giardiasis, but it is the first to compare with QC
which has permitted evaluation and update of the current
efficacy of QC in Cuban children with giardiasis.

Where does the present data lead us with the use of
MBZ in giardiasis? That is the question that could have
been asked to answer given the current context. We shall
approach the problem by offering a series of related con-
clusions: clearly, our study adds support to the observation
that this drug has a place as an alternative treatment of
glardiasis in children when (a) other first-line drugs have
failed, (b) in areas where this infection and other sensi-
tive organisms, e.g., intestinal nematodes, are prevalent,
(c) in patients with a history of known sensitivity to any
of the currently antigiardial compounds, and (d) possibly,
as adjunctive therapy in combination with other available
antigiardial drugs in order to offer potentially higher cure
rates.

Taking into account that the ideal antiparasitic agents
would be efficacious, easily dosed and administered, in-
expensive, and with few adverse effects, in view of the
above-given data for MBZ and QC, neither would be first
line drugs, but this paper may help to inform about choic-
es for those people where other currently recommended
drugs have failed. MBZ belongs to a chemical family that
differs from 5-nitroimidazoles, acts against Giardia dnode-
nalis by a different mechanism, and has a different safety
profile. In the present study it was at least as effective as,
and better tolerated than QC. All of these advantages

should not be forgotten when we are treating giardiasis,
but the benefits of extending treatment from three to five
consecutive days were not appatent, at least in this setting,
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