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ABSTRACT
Background: Egypt carried out the first national deworming campaign in 2016 targeting two million school-age children. 
The control program was led by the Endemic Diseases Department of the Egyptian Ministry of Health and Population 
(MOHP), in collaboration with the WHO Office in Egypt. Endemic Diseases Control Administration of Giza Governorate 
selected Tamwah village for the present work to represent the rural areas of Giza Governorate. The campaign targeted 
children from the first grade of primary schools aging around six years. In that campaign the children were treated with 
two doses of albendazole tablets 400 mg (two weeks apart).
Objective: The present work aimed to evaluate the deworming campaign conducted during 2016 in one of the rural 
areas of Giza Governorate, Egypt and the efficacy of albendazole, the chosen treatment, in reducing parasitic infection 
rates among the targeted age group. The intention was to upgrade the results of the campaign by examining the same 
targeted group of children post treatment in comparison with a control group of untreated children from the same area 
thus widening the range of selected children. Also to collect environmental and epidemiological data for the study area of 
the examined children for constructing a new coordinative collaborative program suitable for controlling not only the soil 
transmitted parasites but also other endemic disease as schistosomiasis found in our study area. 
Subjects and methods: This cross-sectional study targeted two groups. The first group included all children of grade one 
in three primary schools who had received two doses of 400 mg albendazole tablets, two weeks apart. The second group 
(control group) included children of grade two who had not received medication. Stool specimens and anal swabs were 
collected from both treated and untreated control groups two weeks after receiving the second dose of treatment for the 
treated group. Personal and environmental data were recorded. The stool samples were examined by direct wet smear and 
kato-katz technique. The anal swabs were examined by saline swab method recommended for detection of Enterobius 
vermicularis ova. The data were tabulated and statistically analyzed.
Results: E. vermicularis was the most prevalent parasite among the untreated group followed by E. histolytica/dispar, 
G. intestinalis and H. nana. Parasite rate of E. vermicularis among untreated females was twice that among males. The 
difference was statistically significant. Mass treatment with albendazole, resulted in significant differences between the 
parasite rates among the untreated and treated groups regarding E. vermicularis, E. histolytica/dispar and G. intestinalis. 
Treatment had no effect on parasite rate of  H. nana. Generally the infection rates whether single or mixed, were 
significantly higher among untreated children than treated ones.
Conclusion: The strategy of selecting albendazole for mass treatment in such areas proved appropriate, and suitably 
chosen since most of the prevalent parasites encountered were greatly affected. As Tamwah village was assessed previously 
as a low endemic area of urinary schistosomiasis, coordination between both soil transmitted helminthes (STHs) and 
schistosomiasis control programs (SCH) should be conducted for organizing and saving efforts, trained manpower and 
transportation. Mass treatment should not be restricted to children of grade one but should include children of all grades 
in the primary schools (enrolled and non-enrolled) for further reduction of helminthic transmission.

INTRODUCTION                                                                

The terms geohelminthes or STHs refer to parasites 
whose life cycles require a period outside the human host 
in warm moist soil. Hence their mode of infection is mostly 

through contact with contaminated soil containing eggs or 
larvae of the parasites[1]. According to their life cycles and 
modes of infection STHs can be divided into three groups; 
the first group includes parasites that can be transmitted 
directly by autoinfection as E. vermicularis since the eggs 
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do not require a period of maturation to become infective. 
The second group includes those of modified direct 
transmission whose eggs require a period in suitable soil to 
be infective before ingestion as A. lumbricoides, T. trichiura 
and Toxocara spp. In the third group the eggs are laid in 
soil, hatch and the larvae undergo further development 
before being able to penetrate the skin as in A. duodenale, 
N. americanus and S. stercoralis. S. stecoralis differs from 
members of this group since its larvae can betransmitted by 
autoinfection and also can complete a free living life cycle 
in soil without need for a human host[2].

Several protocols of chemotherapy mass treatment 
programs were established by the Global Network for 
Neglected Tropical Diseases (NTDs) for controlling STHs 
in affected communities. The programs focused on three 
targeted groups; school aged children, preschool children 
and pregnant women[3-5]. Five safe broad-spectrum 
de-worming drugs were recommended in large scale 
programs; mebendazole, albendazole, ivermectin, pyrantel 
and levamisole. After planning and implementing control 
activities, monitoring and evaluation were carried out to 
ensure efficient implementation and maximal benefits for 
infected individuals, their families and communities[5,6].

A control program was led by the Endemic Diseases 
Department of the Egyptian Ministry of Health and 
Population (MOHP), in collaboration with the WHO 
Office in Egypt targeting two million school-age children. 
The targeted children were those in the first grade of 
primary schools aging around six years. The children 
were asked to take two doses of albendazole 400 mg (two 
weeks apart between the first and the second doses). The 
campaign started on March 13th and lasted up to April 7th, 
2016 covering 1 980 708 school children in 271 districts of 
twenty seven Governorates[7]. The present work started two 
weeks after completion of the second dose of albendazole 
treatment implemented in this national deworming 
campaign. For evaluation of the efficacy of albendazole 
in reducing parasitic infection rates among the targeted 
age group,Tamwah village which was included in the 
campaign of mass treatment, was chosen as an example for 
post campaign evaluation by stool and anal swab analysis 
examinations after the campaign task was over. Also it was 
essential to collect environmental and epidemiological 
data for the study area of the examined children. Relevant 
data may be used for constructing a new coordinative 
collaborative program suitable for controlling not only the 
soil transmitted parasites but also other endemic disease as 
schistosomiasis found in our study area.

SUBJECTS AND METHODS                                                        

Study area: For the present work, the Endemic Diseases 
Control Administration of Giza Governorate selected 
Tamwah village that was part of the original campaign, 
to represent the rural areas of Giza Governorate because 
of its bad environmental condition, lack of sanitation, 

low quality of tap water inside houses, high prevalence of 
enterobiasis and urinary schistosomiasis[8]. Tamwah village 
belongs to Abu Alnomros District, Giza Governorate. The 
borders of Tamwah village are Manyal Shihah at North, 
Albadrashin District at South, Met Shamasi at West, and 
the River Nile at East. The location by Global positioning 
system (GPS) was 29.939720, 31.265508. Its consensus 
was about 28,000 during 2016. There are three primary 
schools in the village; Osman ben Affan, Fatma Alzahraa 
and Tamwah primary schools.

Parasitological survey: Mass treatment implemented 
with the first dose of albendazole 400 mg for only children 
of grade one was completed by 15th of March 2016. 
Medication with the second dose was completed on 30th 
of March (two weeks apart from the first dose) in the 
three schools of Tamwah village. The present practical 
field work started after two weeks from the second dose 
on 14th of April 2016. The cross-sectional study targeted 
two groups; the first group included all children of grade 
one from the three primary schools, administered a single 
dose of albendazole tablets; the second group (control 
group) included children of grade two who did not receive 
medication. Each child of both groups received a 30 ml 
sterile capped container for stool sample and a sterile 
saline swab in a tightly closed tube; with a paper containing 
instructions for mothers of children tutoring them on 
how, when and who should help the child in obtaining 
the  swab first thing in the morning before bathing. The 
instruction paper was provided also with mobile number of 
the researcher for more explanation. A total of 1740 stool 
samples, 859 samples from children of grade one and 881 
from grade two were collected and labeled. Also a total 
of 653 anal swabs, 288 swabs from children of grade one 
and 365 swabs from grade two were collected and labeled 
in the medical laboratory of Tamwah Health Unit. A 
new questionnaire concerning children of group one and 
environmental data, were recorded. The data and mobile 
number of each child's family were collected from the child 
and his/her family. The stool specimens were examined 
by direct wet smear and kato-katz technique and the anal 
swabs by saline swab method recommended for detection 
of E. vermicularis ova[9]. Reports of results were prepared 
and given to the parents to receive their free medication 
(if needed) from the Tamwah Health Unit. Prior to starting 
of the study and until the end, the researcher, managers 
and teachers of the schools educated the children and 
their parents on how to avoid infections with helminthes 
particularly those transmitted by autoinfection.

Statistical analysis: The personal and environmental 
data together with the results of stool samples and anal 
swabs were entered into PC for statistical analysis using 
SPSS version 20 (IBM, Inc. New York, USA). Tests of 
non-parametric analysis as Chi-square test, likelihood and 
Exact tests were chosen to compare differences between 
different parasite rates among untreated and treated groups. 
Children who did not receive the two doses of albendazole 
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in grade one were excluded. The 0.05 cut-off value was 
selected as a criterion for significance[10,11].

Ethical consideration: The study was carried out under 
supervision of the MOHP. All examined persons were 
health educated and agreed to contribute before sampling. 
Mothers were instructed on how to perform the anal swabs 
for their children.

RESULTS                                                                   

Parasitological survey: The distribution of the 
examined children according to their gender and primary 
grade was statistically insignificant (P>0.05). The control 
group (untreated group) was chosen from the same schools 
of the treated group but from grade two, the nearest age 
group to grade one (Table 1). The children of grade one 
who did not receive the two doses were excluded from 
the study and referred to health workers for their doses. 
Concerning the parasite rate among the untreated group,                                                
E. vermicularis was the most prevalent parasite rating 
20.3% (74 positive cases out of 365 examined anal 
swabs) where 653 (37.5%) out of 1740 examined children 
provided their anal swab samples (Table1). The prevalence 
of enterobiasis among untreated female children (31.9%) 
was twice that of untreated male children (14.6%). The 
difference was statistically significant (P<0.05) (Table 3). 
All anal swabs of treated children were negative for eggs or 
adults of E. vermicularis. The difference between treated 
and untreated groups was statistically significant (P<0.05) 
among both genders (Tables 2 and 3).

The second prevalent parasite among the untreated 
children was E. histolytica/dispar. Total of positive cases 
was 153(17.3%) (Table 2); 77 (8.7%) had single infection, 

74 (8.4%) had mixed infection with G. intestinalis and 
2(0.2%) with H. nana (Table 4). The third prevalent 
parasite detected among the untreated children was                             
G. intestinalis (16% in 141 cases); 7.6% were infected 
with G. intestinalis only and 8.4% had mixed infection 
with E. histolytica/dispar (Tables 2 and 4). No statistical 
significant differences were found between infection rates 
between the two genders. The results recorded statistically 
significant differences between untreated and treated 
children with albendazole (17.3%, 11.8%respectively) for 
E. histolytica/dispar, and (16%, 4.7% respectively) for                 
G. intestinalis (Tables 2 and 4). 

H. nana was the only cestode parasite detected in the 
studied group recording the lowest prevalence among other 
intestinal parasites (Table 2). Among the untreated group 
eleven cases (1.2%) were positive for H. nana; nine of them 
had single infection and two cases had mixed infection with 
E. histolytica/dispar. No statistical difference was found 
between infection rates of H. nana among the genders. 
Albendazole had no effect on infection with H. nana where 
there was no statistical difference between infection rates 
of H. nana among untreated (1.2%) and treated group 
(1.4%) (Tables 2 and 4). Both single and mixed infections 
were decreased significantly among the treated group, 
while the number of children free from parasites was 
significantly higher in untreated group (Table 4, Figure 
1). Generally the infection rates whether single or mixed 
(21.5% and 8.6% respectively) were significantly higher 
among untreated individuals than treated ones (11.8% 
and 3.1% respectively) (Table 4). There was no statistical 
difference between parasitic infection among untreated 
males and females, meanwhile among albendazole-treated 
children the rate of E. histolytica/dispar among males was 
significantly lower than that among females (Table5).

Statistical
Analysis

Total

Primary grade

Sex Grade two
)Untreated(

Grade one
(Treated)

Pearson Chi 
square= 0.079, 

P>0.05

863437426No.
Male

100.0%50.6%49.4%%

877450427No.
Female

100.0%51.3%48.7%%

1740887853No.
Total

100.0%51.0%49.0%%

Table 1: Distribution of the examined children according to their gender and primary grade.
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Statistical analysis
Fisher's Exact Test

Albendazole Results of stool
examination

UntreatedTreated

P<0.05273b127aNo.Positive
30.1%14.9%%

P<0.05620b726aNo.Negative
69.9%85.1%%

P<0.05
153b77aNo. E. histolytica/

dispar 17.2%9.0%%

P<0.05
38b25aNo.

E. coli
4.2%2.9%%

P<0.05
141b40aNo.

G. intestinalis
16%4.7%%

P<0.05
74b0aNo.

E. vermicularis
20.3%0.0%%

P<0.05
11a12aNo.

H. nana
1.2%1.4%%

Pearson Chi-
Square=82.7, P<0.05

887853No.
Total

100.0%100.0%%

Table 2: Prevalence of parasitic infections in albendazole treated and untreated regardless of being single or mixed infection.

Subscript letter (a) differs significantly from letter (b) inside the same row at the 0.05 level.

Table 3: Distribution of E. vermicularis among genders in albendazole treated and untreated children.

Statistical analysisTotal
Treatment with albendazole

Gender and Enterobiasis*
UntreatedTreated

Likelihood Ratio= 
26.310, P<0.05
Fisher's Exact Test, 
P<0.05

3636b0aNo.
Positive

Male

8.8%14.6%**0.0%%
374210b164aNo.

Negative
91.2%85.4%100.0%%

410246164No.
Total

100.0%100.0%100.0%%

 Likelihood Ratio=
46.937, P<0.05
 Fisher's Exact Test,
P<0.05

3838b0aNo.
Positive

15.6%31.9%**0.0%%
20581b124aNo.

Negative
Females

84.4%68.1%100.0%%

243119124No.
Total

100.0%100.0%100.0%%

 Likelihood Ratio=
65.852, P<0.05
 Fisher's Exact Test,
P<0.05

7474b0aNo.
Positive

11.3%20.3%0.0%%
579291b288aNo.

Negative
Total

88.7%79.7%100.0%%
653365288No.

Total
100.0%100.0%100.0%%

*By saline anal swab method
**Fisher's Exact test (difference between males and females untreated children was significant), P<0.05.
Subscript letter (a) differs significantly from letter (b) inside the same row at the 0.05 level.
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Statistical analysis
  Fisher's Exact Test

AlbendazoleResults of stool examination

UntreatedTreated

P<0.05
620b726aNo.

Negative
69.9%85.1%%

P<0.05
77b50aNo.E. histolytica/

dispar

  Single 
infection

8.7%5.9%%

P<0.05
38b25aNo.

E. coli
4.2%2.9%%

P<0.05
9a3aNo.

H. nana
1.0%0.4%%

P<0.05
67b22aNo.

G. lamblia
7.6%2.6%%

P<0.05
191b100aNo.

Total
21.5%11.8%%Positive

P<0.05
74b18aNo.E. histolytica &

G. lamblia

  Mixed 
infection

8.3%2.1%%

P<0.05
2b9aNo.E. histolytica &

H. nana 0.2%1.0%%

P<0.05
76b27aNo.

Total
8.6%3.1%%

P<0.05
273b127aNo.

Total
30.1%14.9%%

P<0.05
273b127aNo.

Total
30.1%14.9%%

Table 4: Prevalence of parasitic infection in albendazole-treated and untreated groups.

Subscript letter (a) differs significantly from letter (b) inside the same row at the 0.05 level.

 Statistical
analysis

UntreatedTreated Results of stool
examination FemaleMaleFemaleMale

Untreated group
Pearson Chi-

Square=4.882, 
P>0.05

Likelihood 
Ratio= 5.662, 

P>0.05
Treated group
Pearson Chi-

Square=7.514, 
P>0.05

Likelihood 
Ratio= 8.707, 

P>0.05

322a298a353b373aNo.
Negative

71.6%68.2%**82.7%**87.6%%
38a39a30 b20aNo.E. histolytica/

dispar 8.5%8.9%7%**4.6%**%
19a19a169No.

E. coli
4.2%4.3%3.8%2.2%%
28a39a11a11aNo.

G. intestinalis
6.2%8.9%2.6%2.6%%
39a35a9a6.2%No.E. histolytica & 

G. intestinalis 8.7%8.0%2.1%2.1%%
4a5a3a0aNo.

H. nana
0.9%1.1%0.7%0.0%%

0a2a5a4aNo.E. histolytica & 
H. nana 0.0%0.5%1.2%0.9%%

450437427426No.
Total

100.0%100.0%100.0%100.0%%
P>0.05** P<0.05

No significant difference 
between males and females

Significant difference between 
males and females

Subscript letter (a) differs significantly from letter (b) inside the same row at the 0.05 level.

Table 5: Rates of parasitic infection among males and females, in albendazole-treated and untreated children.
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DISCUSSION                                                            

Egypt is one of the countries that adopted the recent 
global strategy to eliminate parasitic infections particularly 
STHs and Schistosoma spp. Albendazole was chosen for this 
control program as it is a safe heat-stable drug that is easily 
administered, besides being recommended for de-worming 
mass treatment by WHO. The campaign had targeted 
grade one from each primary school because of their low 
immunity and high infection rates. The Ministry of Health 
and WHO collaborated with the Ministry of Education for 
providing a good infrastructure platform. School teachers 
helped in achieving the mission covering 1 980 708 out 
of two million targeted school children (99.03 %)[7]. All 
grade one in primary schools of both urban and rural areas 
were included in that campaign. The number of children 
targeted in rural areas of Giza governorate; was 97911. Out 
of this number; 95672 (97.7%) received treatment. Abu 
Alnomros District which is one of the rural areas of Giza 
Governorate included 8701 targeted children; and 8266 
children (95%) received the treatment (information was 
kindly provided by General Administration of Endemic 
Diseases Control of Giza Governorate). The control 
untreated group was chosen from the same schools of the 
treated group and from grade two, the nearest age group to 
grade one. Distribution of examined individuals according 
to their gender and primary grade was homogenous with 
no statistically significant difference between numbers 
of examined boys or girls in grade one and grade two.        

Concerning the parasite rate among the untreated group, 
it was found that E. vermicularis was the most common 
parasite with a prevalence of 20.3% (74 positive cases out 
of 365 examined anal swabs). All in all, only 653 (37.5%) 
out of 1740 examined children brought their anal swab 
samples. The prevalence of entrobiasis among untreated 
female children was (31.9%), twice that of untreated 
male children (14.6%). The difference was statistically 
significant. The results agreed with Bahager et al. who in 
1995 reported the prevalence rates of entrobiasis among 
female and male children aged 6-12 years as 40% and 
34% respectively in Alkatta village, Giza Governorate[12]. 
In a urinary schistosomiasis survey carried out in Tamwah 
village, the same area of the present work, targeting all 
ages of primary children during 2016; E. vermicularis 
ova were accidentally detected in the urine samples of 
0.54 % where all positive cases were females in/under 
grade three[8]. Probably these ova were accidently found 
in urine samples of females as a result of contamination 
from the perianal area during sampling. Studies reported 
that stool examination without applying perianal anal swab 
methods, detected only about 5-15% of infection with                                                                                                                  
E. vermicularis so Scotch tape, cellophane-tape or saline 
swab methods are recommended for detection of this 
parasite[2,9]. Generally E. vermicularis is worldwide 
distributed, being more prevalent among children than 
adults. Its prevalence and transmission increase under 
crowded conditions as in schools or institutions where it can 
be transmitted via various methods; external autoinfection, 

Fig. 1: Prevalence of parasitic infection among albendazole-treated and untreated groups”. 
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retro-infection, ingestion or even inhalation of the light 
characteristic eggs of the parasite[2, 13-15]. 

Concerning the effect of mass treatment with 
albendazole on entrobiasis, it was found that all anal swabs 
of the treated children were negative for eggs or adults 
of  E. vermicularis. The difference between treated and 
untreated groups was statistically significant. The results 
agreed with studies describing albendazole as the drug of 
choice for treating entrobiasis[2]. Because albendazole is 
a safe heat-stable drug, that does not require cooling for 
preservation during distribution it is recommended for 
treatment of helminthes in children[6,7].

The second prevalent parasite among the untreated 
children was E. histolytica/E. dispar. Total of positive cases 
was 153(17.3%); 77 (8.7%) of them had single infection, 
74 (8.4%) had mixed infection with G. intestinalis, and 
2(0.2%) with H. nana. The prevalence of G. intestinalis the 
third parasite detected among the untreated children, was 
16% (141 cases); 7.6% were infected with G. intestinalis 
only, and 8.4% had mixed infection with E. histolytica/
dispar. No statistical significant differences were found 
between infection rates among the two genders. Similar 
prevalences of 18% for E. histolytica/dispar, and16.4% for 
G. intestinalis were recorded among school age children, 
while the prevalence of protozoa infection among females 
was higher than that in males[16,17]. Another study found 
that the prevalence of giardiasis among male children was 
higher than that of females[18], but Parado et al.[19] agreed 
with results of the present work regarding the absence of 
difference between the two genders. 

Regarding the effect of mass treatment with two doses 
of albendazole, the results of the present study recorded 
statistically significant differences between untreated and 
treated children with albendazole. Results were 17.3% 
and 11.8% respectively for E. histolytica/ dispar, and 16% 
and 4.7% respectively for G. intestinalis between treated 
and untreated groups of chilren. Although albendazole 
is not the treatment of choice for either amoebiasis or 
giardiasis, the albendazole campaign showed a marked 
reduction of amoebiasis and giardiasis among the treated 
children. The results of the present work agreed with 
Speich et al.[17] who studied the effect of different drugs on 
protozoa. They recorded 60% and 57% cure rates due to 
treatment with a single dose of albendazole for infections 
with E. histolytica/dispar and G. intestinalis respectively. 
Generally the recommended treatment for protozoa is by 
compounds as metronidazole, ornidazole and tinidzole [20]. 
Also multiple doses of albendazole or nitazoxanide can 
be used as alternative effective agent against intestinal 
protozoa[21-23].

Hymenolepis nana was the only cestode parasite 
detected in the study groups. It showed the lowest rate 
among the recorded results. Among the untreated group 
eleven cases (1.2%) were positive for H. nana; nine of 

them had single parasitic infection while the remaining 
two cases had mixed infection with E. histolytica/dispar.  
No statistical difference was found between infection 
rates of H. nana among the two genders. The parasite 
is very common particularly among children where it 
can be transmitted by autoinfection through fecal oral 
transmission[24].

Albendazole had no effect on infection with H. nana 
where there was no statistical difference found between 
infection rates of H. nana among untreated (1.2%) and 
treated groups (1.3%). The drug of choice for treatment of 
H. nana is a single dose of praziquantel with a minimum of 
20 mg/kg. Niclosamide is also recommended[24].

Geohelminths as A. lumbricoide, A. duodenales, 
T. trichura and S. stercoralis were not detected in the 
examined stool samples of grade one or grade two children. 
This result may reflect the good behavior of children by not 
defecating outdoors, where eggs of these parasites require 
a period of time in humid soil to be the infective[1].  

The environmental condition of the schools in the study 
area was bad where tap water inside the school was not 
continuously available and was replaced by covered and 
uncovered tanks full of stored water in the bathrooms. 
The methods followed by little children during cleaning 
themselves after defecation using the same container 
by their polluted hands spread the infective stages as 
cysts of G. lamblia and E. histolytica/dispar and eggs of                                        
E. vermicularis and H. nana. The children had poor 
hygiene where the majority had long unclean nails. Most 
of them did not bring food from their homes and bought 
possibly contaminated unhealthy foods from poor hygienic 
food handlers distributed near their schools. All classes in 
the schools were heavily crowded with over fifty children 
per class. No spaces were found between desks except a 
narrow pathway in the middle. The children were sitting 
in contact with each other in continuous rows of desks. 
Classes with such bad conditions were supposed to be 
available for two periods of educational classes with no 
suitable time in-between for good aeration, cleaning and 
removal of garbage from the first period. 

Concerning the village, all houses and buildings in 
the village had no healthy sanitation where the sewage 
of houses was collected in lined or unlined underground 
trenches. Those sewage trenches are supposed to be 
emptied weekly at expense of the house inhabitants so 
they washed their purposes in Nile water to slow down 
the filling of the trenches and save money and efforts 
required for emptying them. Furthermore, 4.04% infection 
rate of urinary schistosomiasis was recorded among 
school children of the village as the result of continuous 
contact with Nile water containing the intermediate host of                                                         
S. haematobium[12]. Poverty, lack of sanitation, poor 
hygiene and bad environmental conditions contribute 
strongly to flaring up of transmission of intestinal parasites 
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particularly STHs[1,6]. So governments of countries should 
give priority to the highly parasite-manifested areas, 
providing them with healthy sanitary network, safe tap 
water enough for drinking and washing in addition to 
regular removal of garbage.

Generally the Egyptian adoption of the first national 
deworming campaign targeting two million children aged 
six years is a good step towards reducing the transmission 
of intestinal parasites in Egypt.  Strategy of selecting 
albendazole in mass treatment was appropriate and 
suitably chosen where most of prevalent parasites found 
in the study area as E. vermicularis were eradicated or 
greatly decreased as with the common intestinal protozoa 
as E. histolytica/dispar or G. intestinalis found among 
the treated children. Both albendazole and mebendazole 
showed high efficacies against entrobiasis and ascariasis, 
while the efficacy of albendazole against hookworm was 
relatively low, but still higher than that of mebendazole[25], 
so it is recommended to use the former in areas endemic 
with hookworm infection.   

Children of grade one, the targeted age group, were the 
youngest among primary age groups in the schools, chosen 
as those with the low hygienic knowledge and probable 
low immunity. However it has been recommended that 
a deworming campaign should include all enrolled and 
non-enrolled, school age children in endemic areas in 
order to achieve maximum reduction of transmission[6,7]. 
WHO sets strategies for control programs according to 
the parasite infection risk in communities. Accordingly 
the highly endemic areas recording STHs prevalence of 
more than 50% should be mass treated at least two or three 
times yearly; with four months intervals. The low risk 
areas with recorded prevalence ranging from 20 to less 
than 50% should be mass treated once a year. There is no 
need for mass treatment in areas of no risk (with parasite 
rate less than 20%) where the positive cases should be 
treated and followed up on a case by case basis. Areas 
where schistosomiasis is endemic, are most probably also 
endemic with STHs, consequently albendazole should 
be administrated each time in mass drug administration 
with praziquantel for saving effort, transportation and 
human manpower[26] as in case of Tamwah village which 
was endemic with urinary schistosomiasis[8]. So the 
Egyptian endemic areas with STHs, schistosomiasis 
and even lymphatic filariasis should be categorized and 
mapped according to their parasite rates for coordinating 
control programs and applying appropriate corresponding 
strategies.

CONCLUSION                                                            

E. vermicularis was the most prevalent parasite among 
the untreated group followed by E. histolytica/dispar,        
G. intestinalis and H. nana. Parasite rate of E. vermicularis 
among untreated females was more than twice that 

among males. The difference was statistically significant. 
Concerning the effect of mass treatment with albendazole, 
it was found that there were great significant differences 
between the parasite rates among the untreated and treated 
groups regarding E. vermicularis, E. histolytica/dispar 
and G. intestinalis. Meanwhile, albendazole showed 
no effect on parasite rate of H. nana. The strategy of 
selecting albendazole for mass treatment in such areas 
was appropriate and suitably chosen where most of the 
prevalent parasites found in that area were greatly affected. 
Coordination between both STH and Schistosoma control 
programs should be conducted simultaneously in order to 
save effort, time and trained manpower and transportation. 
Mass treatment should not be restricted to children of grade 
one but should include children of all grades in the primary 
schools (enrolled and non-enrolled) for further reduction 
of transmission.

RECOMMENDATION                                                            

As there are great variations in environmental conditions 
of the primary schools in different areas of Egypt, the areas 
or villages should be classified according to the intestinal 
parasitic rates into categories for determining the number 
of treatment control rounds required accordingly. Also all 
data about endemicity and applied control program of other 
diseases as schistosomiasis or lymphatic filariasis should 
be collected. Egypt can conduct different strategies of mass 
treatment programs, each strategy will be concerned with 
similar areas having the same diseases at the same level of 
risk. For example, co-endemic areas with low risk of SCH 
and STHs as Tamwah village should apply a co-ordinated 
control program for both STHs and SCH administrating 
albendazol with praziquantel annually. Preliminary 
parasitic classification of areas and applying the suitable 
strategy will organize and save wasted drugs in no or low 
risk areas, for use in areas of higher risk. The mass treatment 
inside primary schools of moderate or high parasite rate 
risk should include all children in all grades (enrolled and 
non-enrolled) and not be restricted to one grade, in order 
to achieve maximum reduction of transmission. Moreover 
at governmental level, all data and records about hot spot 
areas of high parasitic infection rates should be informed 
to authorities responsible for conducting sanitation nets 
and providing safe tap water adequate for daily needs, 
rather than just regular garbage removal and improvement 
of environmental conditions. Those localities should have 
priority in improvement and reclamations.
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