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Study of Neglected Tropical Diseases (NTDs): Gastrointestinal parasitesin school children of
Lolodorf neighborhood, south region, Camer oon.

Abstract

Background: Intestinal parasitic infections are still endenmmamany parts of Cameroon and
for effective control measures, epidemiologicaladare indispensable. This will enable
adequate recommendations for the National contagram for these infections.
Aim: This study aim to obtain basic data on the epidimgical situation of intestinal
infections in school children of Ngovayang healtéeaof Lolodorf neighborhood in the south
region of Cameroon
Methodology: A total of 423 school children were recruited fbe tstudy. Stool samples
were collected and examined microscopically for #earch of helminthes eggs and
protozoan cysts using Kato Katz and concentrattomol-ether techniques respectively.
Results: Out of 423 children examine®21 (75.9%)were infected withAscaris lumbricoides
(30.3%), Trichuris trichiura (64.5%),Hookworms(12.5%), E. histolytica (9.9%)
andE. coli (34.0%).among whom117 (36.4%) had single infections, while 204 (83)%ad
multiple infections.Multiple infections were significantly high (P<0®) compared to single
infections. E. histolyticainfection was significantly more prevalent in feeskhan in males
(P< 0.05), same as in children aged 3-5 years émkiorms (P< 0.05), 3-5 years and 11-15
years fork. coli (P< 0.05).T. trichurainfections occurred more frequently as singledtiéa
(P< 0.05). Interactions betwedn trichiura+ E. coliled to a significant increase &f coli
prevalence (P< 0.05). The egg loaddofumbricoideswas significantly high in children aged
11-15 years(P< 0.05). Children with low infection intensity vee significantly more
compared to those with average and high infectivenisity (P< 0.05) foA. lumbricoides, T.
trichiura, Hookworm. T. trichiura densityincreases significantlwhen it interacts withA.
lumbricoides + HookwormsA. lumbricoidest E. coli, Hookworms +E. coli, E. histolytica

+ E. coli, A. lumbricoides+ Hookworms +E. coli andA. lumbricoides + E.
histolytica + E. coli (P< 0.05).
Conclusion: This study has demonstrated that the Ngovayanghheaéa is endemic for
intestinal parasites. The protocol of mass drugiagtnation recommended by MINSANTE
is not adequate to reduce the endemicity levelheké parasites, hence a necessity for a
readjustment.
Keywords: Neglected Tropical Diseases, intestinal parasitesnfection, prevalence, eggload, south
Cameroon

1. Introduction

Nowadays, there still exist some groups of infattibat sufficient attention has not
been attributed to by donors and plannessridwide. These infections

HIV AIDS [1]. Intestinal infections
remain a serious public health problem in most tsgeloped countries, especially due to
the fact that most of them have oral-fecal modecaftamination Ascaris lumbricoides
Trichuris trichiura, Amoeba species etc) [2-4]. School age childrenthe most exposed
group [5], with the risk factors increasing withveoty and tropical climate [6]. In this same
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group of population, intestinal helminthiasis odesgpthe first rank among all transmissible
and non transmissible diseases following their diatmg effects [7]. Also, 3.5 billions

persons are infected with 450 millions being in tbleronic state [6]. Ascaridiasis,

hookworms and amibiasis alone could be responfbl&55.000 deaths each year [8].

In Cameroon, for about 15 years today, estimatesvetl that 6.5 million
school age children were infected By lumbricoides 6.5 millions by Trichuris
trichiura and 2.6 million by Necator americanuf9]. In 2005, more than 10 million
persons were infected by intestinal helminthia&] [ and in 2012, these pathologies were
still placed under Neglected Tropical Diseases (N)[being prevalent in almost all the
health districts and endemic in 180 health distrjt].

Despite the National Mass Drug Administration peogradopted in 2004[12], the
prevalence of intestinal infections are still highsome localities of the south west, west,
central and east regions [13-15]. However, the expidlogical situations in some localities
are not well known, among which is found the saetfion. In this region, 17% of children
aged 6-11 years do not go to school [16], and couddease the risks of transmission in
addition to parents, since they are not always lued in the mass drug administration
program. This work was aimed to obtain basic datattee epidemiological situation of
intestinal infections in school children of Ngovagahealth area of Lolodorf neighborhood in
the south region by: (i) identifying the differemtestinal parasites (helminthes and
protozoan) with their respective prevalence, (iBtemining infections intensity, (iii)
evaluating the different parasites associations thedimpact of co-infections on parasites
intensity
2. MATERIALSAND METHODS
2.1. Study area

The study was conducted in the Ngovayang healtl ~re which is
comprised of 8 villages (Ngovayang 1, Ngovayand\Ngpvanyang 3, Bikala, Bingambo,
Mbikiliki, Mougue, and Mvile) and six primary schigolt is a rural locality which is situated
at about 15 Km from Lolodorf in the Ocean divisiohthe south region. This area with a
tropical humid climate was chosen for the study ttuéhe absence of epidemiological data
on intestinal infections. Two rivers (Mougue and ikiliki) cross the different villages,
where many other little streams take their soufidee entire area is characterized by the
absence of electricity, with the presence of waterces (wells and non functional forages)
which the entire populations do not have accessToie community members practice
agriculture work, fishing, hunting and trading. Aedith center exists in Ngovayang 1
(Ngovayang mission) and the entire area has thgesta of community health.

Mbikiliki (3°10.147°N, 10°32.572'E) and Bikala (311850°'N, 10°34.934’E) primary
schools are characterized by the absence of goter waurces, uncompleted pit toilet and
sites that are reserved for garbage disposal. Mbils situated at about 4 Km from Bikala
and the later is situated at about 6 Km from NgavayMission.

Ngovayang Mission (3°13.067’N, 10°36.221'E)jtuated beside the unique health
center of the area is characterized by the presehfarages, adequate toilets and a site for
garbage disposal. It is situated at about 2.5 KamfMougue and at 6 Km from Ngovayang
2.



89
90
91
92
93

94
95
96
97
98
99
100

101
102
103

104
105

106
107
108
109
110
111
112

113
114
115
116
117
118
119

120
121
122
123
124
125
126
127
128

Ngovayang 2 (3°14.783'N, 10°38.550'E) is chardetat by the absence of water
sources, presence of non functional forage anteatlsit is reserved for garbage disposal. It
is situated at 8 Km from Mougue (3°13.332’'N, 109B2’E), which is characterized by the
absence of water sources, the existence of a pptabilet and a site that is reserved for
garbage disposal. It is situated at about 3 Km fBingambo.

Bingambo (3°13.709'N, 10°38.254'E) is characterizeg the absence of water
source, presence of well constructed toilets withrpmaintenance and a site for garbage
disposal. It is situated at about 11 Km from Lolddo

Defecation in ponds, streams or bushes arounddieos premises and the habit of
walking barefooted is a common practice of schbdbeen in the area.

2.2. Study subjects
The study was conducted during the month of Mafttb2 Out of the 483 school

children contacted, 423 (208 boys: 49.17% and 21& $0.83%) participated in the survey.
The sampled population was between the ages ofy&@dfs and was divided into 3 classes of
age interval (3-5years, 6-10 years and 11-15 years)

2.3. Ethical consideration
Ethical approval was obtained from Hospital Ethi¢2¢view Board of Lolodorf. The

community leaders and the school administratorevdetly informed on the objectives and
benefits of the study. The children parents wese @&tformed before sample collection and
the benefits of the study.

. Participant’s personal information was treated
privately and was not divulged to a third partyl participants were treated freely with
mebendazole 500mg.

2.4. Parasitological study

Following registration,  stool samples  collected from each participant in 50 ml
screw-cap between 730 am and 10h am. During the collectiom ti
was added 10% formol to conserve the parasitn$aof
the parasites. The samples were transpciric! to the
Parasitology laboratory (Nkomo) of the Medical Resé Centre (IMPM, Yaounde),

following stool samples
. Eggs were counted under a light microscope at
10X magnification and their number expressed inseggr gram of stool (epg), while the
cysts of protozoan (amoeba species) were obsetvadragnification of 40X. Intensity of
helminthes infection was evaluated as low );
and high
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[19].

2.5.Data Analysis

Parasitological data were analyzed using Statisgistic PC DOS Version 2.0. The
Chi-square test was used to compare the prevatdrarasites in relation to sex, age groups
and villages, while one - way ANOVA or Kruskal-Walltests were used to compare the
parasite intensity in relation to sex, age growpiges and different parasites combinations.
The Kruskal-Wallis test was used when the cond#iof parametric ANOVA were not
fulfilled. The level of statistical significance wat 95% (P <0.05).

3. RESULTS
3.1. Parasite prevalence and infection intensities
Out of the 423 (87.6%) children included in the lgsia, 321 (75.9%) were infected

with at least one of the parasit&scaris lumbricoide$30.3%), Trichuris trichiura (64.5%),
Hookworms (12.5%), E. histolytica (9.9%) and E. coli (34.0%). The global
infection rates for helminthes and amoeba were 39.0and 35.5% respectively
Transmission trend in the different schools varsgghificantly from 52.2% (Mougue) to
89.7% (Ngovayang Mission) (P= 0.0001). This differe was mostly observed between
Ngovayang Mission compared to the rest of the dshaoth the exception being for
Bingambo (Table 1 and 2). E. histolytica more
significantly (P=0.01) prevalent in females (13.5%pan in males (6.3%). Hookworm
infection was significantly high in children betweéhe ages 3-5 years (25.0%) (P=0.02),
while children between 3-5 years (41.7%) and 1Mdars (41.7%) were significantly more
infected byE. coli (P=0.04

for sex (P=0.3) and
age (P=0.07) (Table 2).

Table 1. Distribution of study population (infection rates are expressed in percentage in brackets)

Variables BoysN) Girls(N) Total

Study group 208(49.2) 215(50.8) 423(100,00)
I nfected children 162(77.9) 159(74.0) 321(75.9)
Uninfected children 46(22.1) 56(26.1) 102(24.1)
Singleinfections 66(31.7) 51(23.7) 117(36.4)
Multiple infections 96(46.2) 108(50.2) 204(63.6)
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162 The overall mean egg load fér lumbricoides, T. trichiuraand Ankylostomesvere
163  3605. 5047062.1 epg of stool, 1367.48€02.9 epg of stool and 22.189.0 epg of stool
164  respectively. These values were significantly highNgovayang 2 forA. lumbricoides
165  (7008.00+£3338.5 epg of stool; P= 0.002) and in Ngewig 1 forTrichuris trichiura
166  (3431.6£842.7 epg of stool; P= 0.0001) and Hookvwso(b.71+36.1 epg of stool; P= 0.01)
167  (Table 3). High eggload was observed for all paeasspecies in girls compared to boys, but
168 this difference was not significant (P >0.2).They égad was significantly high in children

169  between 11-15 years infected Aylumbricoides(P=0.04).
170 Table 3. Eggload of different parasites speciesdxy age and village

Parasite speci

Variables
A.lumbricoidess T. trichiura Hookworms

gce);/s 2681.2+ 10214.6 857.7+2764.8 11.3+78.0
Girls 4494.30+ 21691.0 1857.5 +6432.2 32.5+ 267.9
Age
3-5years 934.4+ 2466.7 7361.6 +17749.5 232.9+£898.5
6-10 years 2835.1+ 16384.7 1341.1+ 4219.1 13.20+ 107.6
11-15 years 5386.0 + 19076.2 752.0+2159.9 16.0+94.6
Village
Mbikiliki 4363.8+ 17611.1 607.0+2081.5 0.7x41
Bikala 957.0 £3118.9 460.2+ 1858.4 46+255
Ngovayang 1 5294.8 +21222.3 3431.6+ 8838.1 75.7 £379.0
Ngovayang 700800+ 26708.. 11306+ 1966.° 1.8+9¢
Bingambo 1197.52+ 3783.9 644.7+2277.4 5.0+ 29.1
Mougue 357.9 £1934.2 54.8 +142.3
TOTAL 3605.50 +17062.1 1367.4 +5002.9 22.1+199.0
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Infection intensity was generally low to h with high intensity observed f A
lumbricoides(7.8%) and T. trichiura (5.9%). The number of children witlow infection
intensity was significantly higkompared to those withverage and high infection inten:
(P=0.0001) forA. lumbricoides, T. triciura, Hookworms (Figure 1).
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A. lumbricoides T. trichiura Hookworms
Parasite species

Figure 1. Prevalence of infection intensity for thferent parasite speci
A. lumbricoideqLow: 1-4999 epg averag: 5000-49999 e/g, higke'50000 epg)T. trichiura Low: 1-99€ e/g, average:
1000-9999 epg, highr10000 e/g ; Hookworm: (Low: 1-1999 e/g., average: 2000-3999epg., higd00C epg) [19].
3.2. Prevalence of co-infections

Out of the 32 infected children117 (36.4%) hadisgle infection, while 204 (63%)

harbored more than one parasite specMultiple infectionswere significantly high (P
0.0001) compaed to single infectior. Overall, T. trichura infections occurre more
frequently as single speciggection (72.7%; P = 0.000lcomparedo other parasite specie
The occurrence of multiple spes infection was mostly observeat combinations involving
E. coli (65.0%), with thenighes occurrence rate observed fbrtrichiura + E.coli (22,6%).
Interactions between. trichiura + E.coliled to a significant increase Bf coli prevalence (P
= 0.001) compared to when the later occurexclusively alone.Also, the associatio

betweenA. lumbricoides + T. tricliura equally occurred in 20.1% of cases.

3.3. Helminthes-amoeba related to helminthes density

The mean parasite daty of A. lumbricoideg10561.7 epg of stoolhcrease when it
with T. trichiura (14857.1 epg of stoql)T. trichiura + E. coli

6
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(16054.3 epg of stool) oF. trichiura +E. histolytica + E. coli (13686,6 epg of
stool). Its density decreased when it was foundsisociation with other parasite species. No
significant difference was observed for any of tlasesThe parasite density df. trichiura
(1206.6 epg of stool) increases significantligen it with E. histolytica
(11808 epg of stool}. lumbricoides + Hookworms (7128 epg of stooB, lumbricoidest+
E. coli (3285,4 epg of stool), HookwormsE: coli (29624 epg of stool) E. histolytica

+ E. coli (1373,3 epg of stoolA. lumbricoidest Hookworm +E. coli (2174.4 epg
of stool), A. lumbricoides + E. histolytica + E. coli (5648.7 epg of stool).
Hookworms occurred only in the presence of otheagites and in few participants (Table
4).

Table 4. Intensity of parasitic helminthes in diéfet parasite associations

Type of Number of cases Egg load Standard p-value
association (%) deviation
Al only 14(12.2) 10561.7 16404,6 -
Al+Tt 42(36.5) 14857.1 32915.1 0.7
Al+Ank 1(0.9) 96.0 _ -
Al+Ec 2(1.7) 1164.0 17598.0 0.6
Al+Tt+Hw 7(6.1) 5739.4 18573.0 0.7
Al+Tt+Eh 2(1.7) 10344.0 29555.4 1.0
Al+Tt+Ec 28(24.6) 16054.3 16099.9 0.6
Al+Eh+Ec 2(1.7) 2028.0 14856.6 0.7
Al+Tt+ Eh+Ec 11(9.6) 13686.6 19770.3 0.8
Al+Tt+Hw+Ec 5(4.4) 7046.4 21926.2 0.4
Tt only 80(33.5) 1206.6 5127.0 -
Tt+Al 42(17.6) 1782.9 5120.8 0.2
Tt+ Hw 5(2.1) 3926.4 5911.4 0.2
Tt+ Eh 1(0.4) 11808.0 _ _
Tt+ Ec 42(17.6) 816.57 5003.0
Tt+Al+Hw 7(2.9) 7128.0 5821.4 0.0001
Tt+Al++Eh 2(0.83) 840.0 6206.4 0.7
Tt+Al+Ec 28(11.7) 3285.43 5101.9 0.02
Tt +Hw+Ec 3(1.3) 29624.0 10166 0.04
Tt +Eh+Ec 9(3.8) 1373.3 6206.9 0.02
Tt+Al++ Eh+Ec 11(4.6) 5648.7 5739.5 0.02
Tt+Al+HwW+EC 5(2.1) 2174.4 6821.8 0.00001
Tt+ Hw+ Eh+Ec 2(0.8) 2640.0 6535.9 -
Al=A. lumbricoides Tt=T. trichiura ; Hw= Hookworms ; Eh=E. histolytica ;Ec=E. coli

4, Discussion

This study is one of the first comprehensive stid@éebe conducted in this region of
Cameroon. The findings from the current study comfihat Ngovayang health area is highly
endemic (75.9%) for intestinal infections caused Ay lumbricoides, T. trichura,
Hookworms, E.histolytica , and E. coli According to WHO, [20], infection
prevalence situated between 20.0% - 50.0% and abON¥46 characterized areas with low
risks and high risks of infection respectively. §high prevalence constitute a major threats
for human health considering the morbidities andtalities linked to these infections and
more especially in less developing countries [4Almost similar results (60.0%) were
obtained in Tchad [21]. In Cameroon, despite thell®f endemicity of these affections,
most of the works carried out since the year 2G\@mot revealed similar results: 42.4% in
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Barombi Koto and Marumba Il [13], 23.4% in Bawa axtbh [14], 45.6% in East region
[15], 35.5% in Yoro [22], 33.8% in Muyenge [23]. &hinaccessibility of previous
epidemiological data for our study area serves disnaation to situate a regression or
progression of the epidemiological situation ofgsdic infections in our study area. Infection
prevalence remains high (69.03%) when only helnaisithre taken in to consideration and is
comparable to the infection rates obtained sincenymdecades in other localities of
Cameroon [24], confirming high transmission trefidn@se infections in the area. In line to
the results of Richardsoet al. and Ntoniforet al [14, 23] , no significant difference in
transmission was observed between sex, indicatiagkoth males and females are exposed
to equal risks of infections. Although the prevalemathway seems to be in a ‘U” shape as
reported in previous studies [25], the exposuteissimilar in the different age groups.

The parasites prevalence was significantly higtsome villages; despite the good
hygiene conditions present in some schools (goddnveaurce, adequate toilet, and presence
of health center) as observed in Ngovayang misdibis might be linked to an exogenous
source of transmission. According to PNUD [16], 1@®&hildren between 6-11 years do not
go to schools, and could serve as a potential sourcthe maintenance of parasites
transmission, in addition to other members of tbenmunity (parents) who are not often
included in the drug administration program. Alabsenteeism is a regular phenomenon in
our study area (lowest participation rate recordeldgovayang Mission and Mbikiliki), and
consequently these children do not always benefinfdrug administered to children, thus
serving as a supplementary source in the maintenaficparasites transmission. The
significant difference of transmission trend betwélee different villages (belonging to the
same geographical area), egg load Aorlumbricoides,as well high prevalence of low
infection intensity could reflect a difference imé acquisition of the parasite. Also the high
infection intensity observed in females is contrémyresults of previous studies [26] but
similar to others [27]. This could be linked to hessceptibility, early acquisition of parasites
in females and the number of adult female worm$&dwmed. The infection intensity .
lumbricoides was high in children between 11-15 years, whatlcdcaeflect infection
accumulation in children of this age group [13].

Generally, the hygiene habit practice by majodfyour study population is poor
(dirty hands, no access to water in school, wallkiagefoot, no adequate toilets etc) and this
could explain the high prevalence and high egg laagkrved in children between 3-5 years
for Hookworms, T. trichiura and E. coli. The overall prevalence of Hookworms (12.5%)
obtained is extremely high compared to 1.4% andb62dbtained in other localities of
Cameroon [13, 22], indicating that parasitic disition is not homogeneous and varies with
geographical areas. The risk factor of Hookwornstheen shown to be linked to agricultural
profession, with prevalence increasing with age].[28 this study, children between 3-5
years were significantly more infected, what rdfléeeir behaviour of walking barefooted
which in turn facilitates their contamination byetinfective larva through transcutaneous
track. Also,T. trichura seemed to be the most prevalent parasite (64.5%l) the villages.
This observation falls in line with previous result4, 22, 29]. Low drug efficacy has been
observed for this parasite in other endemic aré&ameroon [13] and elsewhere [30], with
anthelminthic resistance [31]. Also, its intenddyassociated to age, reducing with increase
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in age. According to Galvani, [32], resistancedguired with repeated exposure to the same
antigen strain of a parasite.

The prevalence (35.5%) of parasitic protozoandpli andE.histolytica ) obtained
during this study is higher than that obtained bgzlgo etal. [33] (20.5%), reflecting high
circulation of the infesting forms (cysts) in odudy areaE. coliwas more prevalent, with
its prevalence (34.0%) being higher than 17.9% 25:8% obtained in previous studies [21,
34]. This observation could support the hypothéiseéd the cysts oE. coli could be more
resistance in the environment than thoseéeohistolytica . Among the three age
categories represented in this study the childrghinv3-5 years were least infected By
histolytica . This can be attributed to their innate resistadge to the induced
production of secretory immunoglobulin A that cammidish the adhesion betweds.
histolyticatrophozoites epithelial cells, hence reducing m&ection. E.histolytica.Also, the
lack of antitrophozoite IgG and the acquired resise due to intestinal IgA against the
carbohydrate recognition site & histolyticaglactase N-Acetyl D-galactosamine lecitin is
responsible for the partial immunity enjoyed by timeler fives [35-36 ].

Contrary to the results obtained in Yoro [34], dréin with multiple infections
(63.6%)were significantly more than those with single aifens (36.4%). This indicates that
most parasitic infections do not occur singly bsitca-infections [37-39], since a variety of
environmental factors (same transmission routes) hast factors may influence the
epidemiological and geographical patterns of infext and diseases.

Most studies have shown that parasitic co-infestioould lead either to antagonistic
or a synergetic relationship [40-41], consequertiusing much morbidity in infected
children. The association between helminthes pasasand amoeba species led to a
significant increase of parasitic helminthes iniignsconfirming a positive counteraction
between the different parasites species involviaeénassociation. The interaction betwden
trichiura andE. coli might permit to bring out a hypothesis that, il ofT. trichiura
infestation could lead to that &. coli, either because they all have the transmissiorerout
(oral-fecal) or due to the absence of cross reiactdetween antiT. trichiura antibodies and
anti- E. coli antibodies. Our observation is in line with theutes obtained in association
involving Plasmodium falciparumSchistosoma mansor@nd amoeba species, where a
positive association was observed [34]. The presesilts also indicate that. trichiura
show synergism with\. lumbricoideswhich is in accordance with results of previouslgs
[22, 42-43].

5. Conclusion

The results obtained in this work have demonstrdtat] despite the National control
program for intestinal parasites which is beingoeted in the country, the Ngovayang health
area in the south region is still highly endemia fatestinal parasites including.
lumbricoides, T. trichiuraHookworms,E. histolyticaandE. coli, with a high level of co-
infection. Also, the protocol of mass drug admir@gon (once a year) as recommended by
MINSANTE is not adequate to reduce the endemiatyel of these parasites. The findings
also suggest that concomitant infections betwedmihthes parasites and amoeba species

9



312 led to an increase of helminthes parasites inggenshiaking into consideration the
313  consequences of these infections on morbidity andatity of children, it will be vital to
314 evaluate the morbidities factors associated toethedfections (anemia and malnutrition),
315 evaluate treatment impact on the different morladjtand evaluate the impact of these
316 infections on public health by determining the citmition of parents in the maintenance of
317 disease transmission.
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