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Abstract

Background: Soil Transmitted Helminths (STHs) also
called Geo-helminths are endemic in rural areas of devel-
oping countries. This study was conducted to determine
the prevalence of Geo helminths, their risk factors and an

and trichuriasis. This study may contribute to the fight
against intestinal helminthiasis among school age children
in Bandjoun.

Keywords

evaluation of a single dose of Albendazole 400 mg among
infected School Children.

Methodology: Three High schools and Colleges, three Pri-
mary schools and a Nursery School were selected at ran-
dom for sample collection. Stool was collected from each
subject and analyzed using floatation technique and Mc-
Master method respectively. Out of the three hundred and
forty-one School children sampled, 21 (6.16%) were found

STH, Prevalence, Infection, Intensity, Poumougne, Alben-
dazole, School age children

Abbreviations

ALB: Albendazole; CR: Cure Rate, EPG: Egg per gram of
faeces; ERR: Egg Reduction Rate; NTDs: Neglected Tropi-
cal Disease; SPSS: Statistical Package for Social Science;
STHs: Soil Transmitted Helminths; NECRHH: National Eth-
ical Committee of Research for Human Health

infected with Geohelminths so were treated with a single
dose of Albendazole 400 mg. Twenty-one days after, their

stool samples were again collected and examined. Introduction

Results: Ascaris lumbricoides, Ancylostoma duodenale,
Cooperia and Trichuris trichiura species were encountered.
Three cases of bi-parasitism Cooperia-Ankylostoma, Asca-
ris-Ankylostoma and Ascaris-Trichuris were noticed. Inten-
sity was low for all the parasites encountered. There was a
significant difference (P < 0.05) with respect to sex in favor
of males. A significant reduction in prevalence rates and in-
tensity were observed for post-treatment samples. A Cure
Rate (C.R.) of 100% and an Egg Reduction Rate (ERR) of
100% for all STHs were also observed.

Intestinal Soil Helminthiasis is a parasitic disease be-
longing to the group of Neglected Tropical Diseases. Ac-
cording to WHO [1], nearly 1.5 billion people (24%) of
the world population suffer from the disease. Four par-
asites commonly responsible for this disease include:
Ascaris lumbricoides, Ancylostoma duodenale, Necator
americanus and Trichuris trichiura [2]. These are gen-
erally cosmopolitan parasites but are more frequently
encountered in tropical regions [3,4]. In Sub-Sahara Af-
rican counties, America, China and East Asia, more than
267 million preschool children and 568 million school-

Conclusion: A single dose treatment with Albendazole 400
mg is effective for treatment of ascariasis, hookworm infection
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Figure 1: Nkoung-khi map [8].

age children live in regions where transmission of these
parasites is intensive [1]. In Cameroon, the permanent
secretariat of the National Schistosomiasis and Intesti-
nal Helminthiasis Control Program (PNLSHI) in January
2006 reported that, two million people infected with
schistosomes and more than 10 million people suffering
from intestinal worms [5]. Common symptoms associat-
ed with parasitic Helminthiasis include: Malabsorption,
anemia, diarrhea among others, while confirmation of
parasites is based on parasitological examination of
stool and duodenal fluid which aimed at finding the
eggs and larvae of these parasites [6]. Control of Hel-
minthiasis lies in chemoprevention, which consists of a
periodic administration of single dose of anti-helminthic
drugs such as: Praziquantel 40 mg/kg against schisto-
somes while Albendazole 400 mg or Mebendazole 500
mg against soil-transmitted helminthiasis [7]. Prophy-
laxis is based on environmental sanitation, healthy life-
style and personal hygiene. Report of previous study on
gastrointestinal helminthiasis at Littoral Region, Camer-
oon revealed a prevalence rate of 25% [4]. The global
objective, to which Cameroon subscribed, is to elimi-
nate the morbidity due to helminthiasis in children from
2020. For this, at least 75% of children aged 12 to 59
months must be regularly treated [1]. Despite these ef-
forts, many children are still affected today. Therefore,
the aim of this study was to evaluate the efficacy of a
Mebendazole (500 mg) on Soil - transmitted helminth

Cedric et al. Int J Trop Dis 2020, 3:036

infections amongst school age children in Poumougne,
Western Region, Cameroon. In order to contribute to
the existing data on the efficacy of anthelminthics im-
plemented in Cameroon, make recommendation for
further regional and nationwide control programs.

Methodology

This study took place in Bandjoun (Figure 1) during
the months of February to March 2019. Poumougne
is located in the Department of Koung-Khi West Re-
gion-Cameroon (Figure 2). Bandjoun is limited to the
North by Bafoussam | and Bafoussam Ill. In the South
by the municipalities of Demdeng and Bayangam; to
the East by the council of Foumbot and to the West by
Bamendjou and Bafoussam lll. This Sub-Division covers
an area of approximately 115 km? for a total population
of approximately 47,405 inhabitants [8]. Figure 2 shows
the map of schools choosen at random.

An ethical clearance was obtained from the Nation-
al Ethical Committee of Research on Human Health
(NECRHH) in Cameroon to visit each study location for
sample collection. Before children were enrolled in the
study, parents or guardians were given a comprehensive
explanation of the risk and benefits of the study and con-
sent forms were used to seek their willingness to allow
their children participate. Questionnaires were used to
collect demographic data for risk factors assessment.
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Figure 2: Map of schools choosen [8].
Table 1: Classification of nematodes according to intensity of infection [7].
Geohelminths Light (EPG) Moderate (EPG) Heavy (EPG)
A. lumbricoides 50-499 500-999 > 1000
T. trichiura 50-499 500-999 > 1000
Hookworm 50-1049 1050-2000 > 2000

EPG: Egg per gram of feaces.

Seven schools were selected in Poumougne using a sim-
ple randomized method (Figure 2). These were: One
Nursery School consisting of nursery | and nursery |l pu-
pils, three Primary Schools and two Secondary Schools.
In each class samples were only taken from those chil-
dren whose parents/guardians signed the consent forms.
Samples were collected within the period of February
and March, 2019 from school age children and analyzed
for the presence of Soil Transmitted Helminthes (STH)
Infections. Cure Rate (CR) and Egg Reduction Rate (ERR)
were calculated to assess the efficacy of Mebendazole
on geohelminths. The Mc Master Technic was used to
determine intensity of worm infections and classification
of egg count per gram (EPG) [7]. Parasitological analyses
were carried out immediately after the first collection of
stool samples using Floatation or Willis concentration
Technics [7]. This was used to identify eggs or larvae of
Helminths based on their morphology such as diameter
or size, form, nature of the shell or membrane and co-
lour to determine the presence of Helminths [9,10]. To

Cedric et al. Int J Trop Dis 2020, 3:036

each infected child, one tablet of Mebendazole (400 mg)
was administered. After twenty-one days, stool samples,
were recollected and examined to assess the efficacy of
the treatment. All those who participated brought one
specimen bottle as recommended by the investigator.
Parents were instructed to notify on the questionnaire
given to them the different adverse effects that occur
within the week after treatment. The analyses of the
specimens were carried out in the Research Unit of Bi-
ology and Applied Ecology (URBEA) of the University of
Dschang. In each class samples were only taken from
those children whose parents/guardians signed the
consent. A. lumbricoides eggs were recognized based
on their round, ova or elliptical shape with rough mem-
brane. Trichuris trichiura were recognized based on their
barrel-shaped eggs with clear Mucoid-appearing. The
Mc Master technic described by the WHO [7] was used
for quantitative analysis or determination of the number
of Eggs Per Gram (EPG) of faeces. The intensity of infec-
tion was determined from the parasitic load according to
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the classification shown on Table 1.

Data collected were analyzed using Statistical Pack-
age for Social Science (SPSS) software version 20.0. Chi
square (x2) test was used to assess differences in preva-

mF

=M

Figure 3: Population distribution according to sex.

lence of STH infections. The Student t-test and one way
analysis of variance (ANOVA) were used to compare
mean egg Intensity. Statistical significance was set at p
<0.05.

Results

Figure 3 shows the population distribution of the
subjects according to sex. Among the 341 participants
160 (47.2%) were men and 181 (52.8%) were women.

Table 2 shows the Prevalence of helminths accord-
ing to sex. This table shows that, men were more (7.5%)
parasitized than women (6.7%).

Table 3 shows the prevalence of helminths according
to age group. Children aged between 10 and 14-years-
old were more parasitized than subjects belonging to
other age groups.

Table 4 shows the prevalence of helminthes accord-
ing to the level of formal education of the subjects. Pri-
mary School pupils were more parasitized followed by

Table 2: Prevalence of helminths according to sex.

Geo helminths
Sex Ascaris |I. ankylostome Cooperia Tricocephal
M 5(3.1%) 4 (2.5%) 3 (1.9%) 0 (0%)
F 7 (3.9%) 4 (2.2%) 0 (0%) 1 (0.6%)
2 Critical Values 0.154 0.026 3.384 0.897
DF 1 1 1 1
P 0.695 0.873 0.048 0.344
P: P value; DF: Degree of Freedom; 2 Chi square
Table 3: Prevalence of helminths according to age group.
Geo Helminths
Age group (year) A. lumbricoides Ankylostoma Cooperia T. trichura
[0-4] 0 (0%) 0 (0%) 0 (0%) 0 (0%)
[5-9] 5(2.9%) 3(1.8%) 0 (0%) 1(0.6%)
[10-14] 6 (4.8%) 5 (4%) 3(2.4%) 0 (0%)
[15-19] 0 (0%) 0 (0%) 0 (0%) 0 (0%)
[20-23] 1(2.9%) 0 (0%) 0 (0%) 0 (0%)
2 Critical Values 6.31 2.905 5.297 0.997
DF 4 4 4 4
P 0.177 0.574 0.258 0.91

Table 4: Prevalence of helminths according to level of formal education.

Geo-helminths
Level of Formal Education Ascaris Ancylostoma Cooperia T. trichiura
Primary Education 9 (3.9%) 8 (3.5%) 3 (1.3%) 1 (0.4%)
Secondary 3(3.2%) 0.0 (0%) 0 (0%) 0 (0%)
Nursery 0 (0%) 0 (0%) 0 (0%) 0 (0%)
x2 Critical Values 0.74 3.901 1.441 0.478
DF 2 2 2 2
P 0.691 0.142 0.486 0.788
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Figure 4: Intensity of helminthic infection according to sex.
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Figure 5: Intensity of helminthic infection according to age group.
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secondary school children.

The intensity of helminthic infection according to sex
is shown in Figure 4. The intensity of Ascaris, Ancylos-
tome, does not vary in terms of sex. Only men were in-
fected with Cooperia and women with Trichuris trichiura.

Figure 5 shows the intensity of helminthic infection

Cedric et al. Int J Trop Dis 2020, 3:036

according to age group. The intensity of Ascaris and An-
kylostome did not with age. Cooperia was present only
in children aged between 10-14 years-old and Trichuris
trichiura in children aged between 5-9 years.

The intensity of helminthic infection with respect to
level of formal education is revealed in Figure 6. The in-
tensity of infection of Ascaris varies in terms of school
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Table 5: Risk factors for helminthic infection.

Geohelminths

Ascaris sp

Ancylostoma Cooperia T. trichiura P value

Risk Factors

Religions Catholic

Muslim

Protestant 3

0.304

Cimented toilet Yes 12

No 0

<0.05

Availibility of water Yes 12

No

Presence of animals Yes

No

[N

<0.05

Occupation of parent Farmer

Trader

Resourceful

Civil servant

Technician

> 0.005

Barefoot walking Yes

O O = a1 = D A

No

O N 0O OO O NN -~~~ 00 O 00 ~ O~
O O -~ 0 O =~ =2 N =2IN =2 N =" 20 -
O O -~ 0 -~ O 0O 0 0 A O A 2~ 0O~

level. The primary school pupils had an intensity of in-
fection between 0-200 EPG. Trichuris trichiura had the
highest intensity of infection 800 EPG among primary
school pupils. While a zero intensity rate was recorded
for the Nursery and secondary schools except for Asca-
ris lumbricoides for secondary schools.

Analysis of Risk factors to helminthic infection re-
vealed no statistical association between religion and

Cedric et al. Int J Trop Dis 2020, 3:036

helminthic infection (P value > 0.05). On the contrary,
there was a significant level of association between lack
of Cimented toilets and helminthic infections (P value
< 0.05). Similarly, the availability of water, presence of
Animals, Occupation and walking barefoot were signifi-
cantly associated with helminthic infections (P values <
0.05) each (Table 5).
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Discussion number of eggs (200,000 eggs/day) for about 300 days
than other species [9,17]. According to Naish, et al. [18],
Ascaris eggs survive for a longer period of 10 years in
warm, humid environmental conditions which could be
the cause of their long life span and constant infection.
However, hookworm infection is believed to be due to
the fact that the soil contains infective forms of these
parasites which are transmitted to humans when they
come into direct contact with the soil (agricultural work
and walking barefooted). In this study, the prevalence
rates of these helminths varied with sex. Males were
more parasitized than females. The same observations
were made by Reccurt, et al. [19] in a study conducted
in Djohong, Adamaoua Region of Cameroon and Faye,
et al. [20]. Most scholars have attributed this skewness
to socio-cultural and behavioural differences between
males and females children. Males obtained higher
prevalence of intestinal parasitic infection because they

The general objective of this study was to assess
the effectiveness of a single dose Albendazole 400 mg
in school age children and the risk factors in Bandjoun,
Poumougne Sub-Division. Following the 341 stool sam-
ples analyzed, 21 were positive for intestinal helminths,
with an overall prevalence rate of 6.15%. This value is
higher than reports of previous studies in Moungo, Lit-
toral Region Cameroun with a prevalence rate of 4.2%
and a prevalence rate of 4.3% in Algeria [11,12]. This
prevalence rate is low compared to a previous report
in Douala and Njombé, Littoral Region of Cameroon
recorded with a prevalence rate of 26.59% and 23.4%
in Fondenera Group (Menoua Division,) West Region
of Cameroon [6,13]. This difference could probably be
explained to a certain extent by the variations in so-
cio-economic status, the regularly deworming cam-
paigns aimed at lowering the prevalence of parasitic dis-
eases in the various regions of Cameroon through the get more freedom than females whose leisure hours are

distribution of anthelminthic drugs and improvement of strictly controlled and restricted hence are less exposed
hygienic conditions. to parasitic infections [21]. These results are contrary to

a previous report in the city of Oran with varying preva-

Four (4) helminths were identified during the study, o ce rates according to sex [22].

in particular: Ascaris sp with a prevalence of 3.5%, An-
kylostoma sp: 2.3%; Trichuri trichiura 0.3% and Coope- The prevalence rates also varies according to school
ria sp (0.9%). These prevalence rates are low compared level, children of primary level were the most parasit-
to a previous report in Dschang with 18% for A. lum-  ized. This could be explained by the fact that children of
bricoides, 36% for T. trichiura and 11% for hookworms  Primary school play and move everywhere, sometimes
[14]. The low infection rate in this study could be due  €at without getting their hands washed. In addition, pri-
to improvement of hygienic and sanitation conditions ~mary school pupils urinate everywhere in different cor-
by the population and the public authorities. On the  ners of the schools and come to play in the same places.
other hand, the results of this study are higher than the
reports of Lehman, et al. [6] in Douala, Littoral Region
of Cameroon, with a prevalence rate of 1% for Ascaris,
0.3% for hookworms and 0.3% for Trichuris trichiura [6].
Nevertheless, there is a similarity between these results
and those of Payne, et al. [15] in Babadjou, with a prev-
alence rate of 4.2% for Ascaris and 1.9% for Trichuris
trichiura.

The overall intensity of infection was low and the av-
erage number of eggs per gram of stool was 285 EPG.
This low intensity could probably be attributed the Gov-
ernment’s mass drug distribution program to children
and improved environmental sanitation in the studied
locations. These results are similar to a previous report
in Bafoussam, Western Region of Cameroon with low
EPGs (EPG < 5000) [23]. Similarly, these results are sim-

Ascaris and hookworms were the most prevalent ilar with previous reports in the Southwest Region of
parasites with prevalence of 3.5% and 2.3% respectively = Cameroon [17,23].
these results are similar to those of Nkengazon, et al.
[16] whose most prevalent parasites were Ascaris and
Hookworm. Trichuris trichiura is the parasite that had
the highest intensity of infection and was found only in
primary school pupils. This may be because it is one of
the helminths showing the highest level of resistance
against Mebendazole or Albendazole drugs which are
the most currently used drugs in developing countries.

Administration of a single dose of Mebendazole (400
mg), revealed 100% cure rate and 100% reduction in
egg count. These results are similar to a previous report
with a cure rate of 100% for round worms in Djohong in
the Northern Region of Cameroon; and in Bafoussam,
West Region of Cameroon [19,24,25]. This similarity
may be because mebendazole was evaluated on the
same helminths encounter in this study. On the other

The specific intensity of infection expressed hand, the results contradicts a previous report of a cure
in terms of mean concentration of eggs per gram rate of 80% and Eggs Reduction Rate (EER) of 52.3% and
(EPG t SD) of faeces of identified parasite varies from i a separate study carried out in seven countries of the
one species to another. The intensity of roundworm  world with 98.2% for Ascaris sp, 87.8% for hookworms
infection varies with sex while hookworm varies ac- and 46.6% for Trichuris sp and a reduction rate in the
cording to age. Children aged 5 to 9 years had a high-  number of eggs of 99.5% for Ascaris sp, 94.8% for hook-
er intensity of infection. This could be explained by  worms and 50.8% for Trichuris sp [16,26]. This over-all
the fact that female Ascaris generally lay a very large  cure rate is due to the low infection of this study pop-
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tropical diseases (STHs and amibiasis) in a rural communi-
ty of South Cameroon: A need to involve all age groups in
control strategy. Int J Curr Res Aca Rev 6: 83-91.

confidentiality of the participants.

Not applicable.
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