
Short Communication

Efficacy of different albendazole and
mebendazole regimens against heavy-
intensity Trichuris trichiura infections in
school children, Jimma Town, Ethiopia

Z. Mekonnen1,2, B. Levecke2, G. Boulet3, J.-P. Bogers3, J. Vercruysse2

1Department of Medical Laboratory Sciences and Pathology, College of Public health and Medical Sciences,
Jimma University, Ethiopia, 2Department of Virology, Parasitology and Immunology, Faculty of Veterinary
Medicine, Ghent University, Merelbeke, Belgium, 3Applied Molecular Biology Research (AMBIOR) group,
Laboratory of Cell Biology and Histology, Antwerp University, Belgium

Recent studies have shown that the efficacy of benzimidazole drugs is influenced by the intensity of
trichuriasis. Therefore, the objective of this study was to determine the efficacy of albendazole (ALB) and
mebendazole (MBZ) administered randomly for 1 (ALB61 and MBZ61) or 2 days (ALB62 and MBZ62)
to 385 school children with heavy-intensity trichuriasis (mean faecal egg counts (FEC) .1000 eggs per
gram of stool (epg)) in Jimma Town, Ethiopia. The efficacies (95% confidence intervals) by means of
reduction in faecal egg counts (FECs) were 29.3% (29.9–56.2), 60.0% (48.5–70.9), 73.5% (64.2–81.3), and
87.1% (81.4–91.2) for ALB61, MBZ61, ALB62, and MBZ62, respectively. These observations highlight
that assessment of the anthelmintic efficacy of existing or new compounds against Trichuris trichiura should
be assessed under varying levels of infection intensity.
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Introduction
Mass administration of albendazole (ALB) and

mebendazole (MBZ) is the recommended strategy

to control the morbidity of infections with soil-

transmitted helminths, including Ascaris lumbricoides

(roundworm), Trichuris trichiura (whipworm), and

Necator americanus/Ancylostoma duodenale (hook-

worms). In contrast to A. lumbricoides and hook-

worms, a single dose of benzimidazole drugs shows

poor efficacy for T. trichiura.1 For this, multiple dose

regimens are likely to be more efficacious.2 Moreover,

a recent study has shown that the treatment efficacy

of a single dose 400 mg ALB against T. trichiura

dropped significantly when the mean baseline faecal

egg counts (FECs) increased.3 Hence, the infection

intensity should be considered as an important

determinant of drug efficacy.

The objective of this study was to determine the

efficacy of different regimens of ALB and MBZ

administered to 385 school children in Jimma Town,

Ethiopia with heavy-intensity of T. trichiura infections.

Materials and Methods
From December 2010 to January 2011, a randomized

multi-arm efficacy trial was conducted in Jimma

Town, Ethiopia. In total, 605 school children from

grade 2 to 8 were recruited and asked to provide one

stool sample. In total, 425 school children excreting

eggs of T. trichiura were randomly assigned to one of

the four treatment arms using the ‘rand’ function in

excel. The treatment arms included (1) a single dose

of ALB 400 mg (Zentel; GlaxoSmithKline Pharma-

ceuticals Ltd, India) for 1 day (ALB61); (2) a single-

dose of ALB 400 mg for 2 consecutive days (ALB62);

(3) a single dose of MBZ 500 mg (Vermox, Johnson &

Johnson) for 1 day (MBZ61); and (4) a single dose of

MBZ 500 mg for two consecutive days (MBZ62).

Fourteen days after the first treatment, a single stool

sample per subjects was re-examined. All stool samples

were processed with the McMaster egg counting

method as described elsewhere.4 Subjects who were

unable to provide a stool sample at baseline; exper-

iencing a severe concurrent medical condition; had

diarrhea at time of the first sampling; had known

history of allergic reaction to benzimidazoles; or were

pregnant were excluded from the study.
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This trial was registered under Clinical trials.gov

identifier B67020109355 and approved by the Ethical

Committee of Jimma University (RPGC/11/2003)

Ethiopia, Ghent University (2010/517), and Antwerp

University (A10-55), Belgium. The school adminis-

trators, parents, and the children were informed about

the nature and purpose of the study. Only those

children, who were willing, and where the parents

consented by signing, participated in the study.

The efficacy of the different treatment arms was

evaluated quantitatively based on faecal egg count

reduction (FECR) using the formula:

The 95% confidence intervals (95% CI) for age, sex

ratio (females/males) and FECR were determined by

bootstrap analysis (10 000 iterations). Finally, per-

mutation tests and Bonferonni post-hoc corrections

were performed to do a pairwise comparison of age,

sex ratio, and FECR in the different treatment arms.

The level of significance was set at P,0.05.

Result and Discussion
In total 425 subjects (prevalence of T. trichiura

infection570.2%) were allocated to the different treat-

ment arms (nALB615107; nALB625106; nMBZ615106;

nMBZ625106). Of these 425 subjects, 385 subjects

received the assigned treatment regimen and provided

a stool sample at follow-up (compliance rate of 90.6%).

The mean (95% CI) age and ratio of females/males of

the subjects included in the final analysis were 11.0

(10.8–11.2) and 1.35 (1.11–1.65) years, respectively.

These parameters did not significantly differ between

the four treatment arms. No adverse events were

reported.

Table 1 summarizes the mean baseline FEC of T.

trichiura and the FECR of the four treatment arms.

Across the treatment arms, there was no significant

difference in mean baseline FEC, ranging from 1075

to 1262 eggs per gram of stool (epg). MBZ treatment

arms were more efficacious than ALB arms and

repeated doses were more efficacious than single dose

arms. However, this difference in efficacy between

treatment arms was not significant for pairwise

comparison of ABZ61–MBZ61 (P50.21) and

ALB62–MBZ61 (P50.29).

In agreement with a previous review,2 both drugs

show limited efficacy against T. trichiura and repeated

doses of MBZ are the most efficacious. However,

administering multiple doses has some important

logistic implications in mass drug administration

programmes. Compared to a previous study which

was conducted by our group under comparable

demographic [mean (95% CI) age511.1 years (10.7–

11.5); sex ratio51.1 (0.75–1.63)], environmental

(Jimma Town, December 2009), and research condi-

tions (McMaster egg counting method, same lot no. of

ALB), but including light-intensity T. trichiura infec-

tion (mean baseline FEC5420 epg),5 a single-dose

ALB was significantly less efficacious: (92.4% (88.1–

95.9) versus 29.3% (29.9–56.2)). These observations

highlight that assessment of the anthelmintic efficacy

of existing or new compounds against T. trichiura

should be assessed under varying levels of infection

intensity. This is in particular for MBZ, for which

trials assessing the drug efficacy based on a standard

protocol are lacking.
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Table 1 Mean baseline faecal egg counts (FEC) and reduction in faecal egg counts (FECR) of four treatment arms
against Trichuris trichiura

n Mean FEC (epg) (95% CI) FECR (%) (95% CI) Significant pairwise comparison

ALB61 102 1193 (867.2–1590) 29.3 (29.9–56.2) ALB62, MBZ62
MBZ61 103 1075 (863.2–1305) 60.0 (48.5–70.9) MBZ62
ALB62 90 1262 (977–1578) 73.5 (64.2–81.3) ALB61, MBZ62
MBZ62 90 1122 (899–1371) 87.1 (81.4–91.2) ALB61 and 2, MBZ61

Note: ALB61: a single-dose albendazole 400 mg; ALB62: a repeated single-dose albendazole 400 mg across 2 consecutive days;
MBZ61: a single-dose mebendazole 500 mg; MBZ62: a repeated single-dose mebendazole 500 mg across 2 consecutive days;
95% CI: 95% confidence interval; epg: eggs per gram stool; n: number of subjects.

FECR~
arithmetic mean (baseline FEC){arithmetic mean (FEC at follow-up)

arithmetic mean (baseline FEC)
|100%
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