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Epidemiological study of
heterophyiasis among humans
in an area of Egypt
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ABSTRACT We aimed to determine the prevalence and intensity of infection of heterophyiasis among
inhabitants of El-Meaddeya, Egypt. A cross-sectional stool examination survey was performed on 430
randomly chosen households, comprising 2219 individuals. The overall prevalence ot parasitic infection was
B4.7%. Ascariosis was the most common (67.6%), followed by trichuriosis {49.7%) and heterophyiasis
(33.8%). The prevalence and intansity of infaction of heterophyiasis were most common in people 15-45
years, and greater in females than males, The highest intensity of infection was detected among fishermen.
Intrafamilial aggregation of cases of heterophyiasis was identified.

Etude épidémiologique de I'hétérophyase chez I'hormme dans une région d'Egypte

RESUME Notre objectif était de déterminer la prévalence et I'intensité de I'hétérophyase chez des habltants
d'El-Meaddaya (Egypte). Un examen transversal des selles a été réaliss dans 430 ménages choisis au
hasard, comprenant 2219 individus. La prévalsnce globale de Finfection parasitaire était de 84,7%. L'ascari-
diasa était la plus courante (67,6%), suivie par la trichocéphalose (49,7%) et 'hétérophyase (33,8%). La
prévalence et Iintensité de Inétérophyase étaient plus courantes chez les personnes dgées de 15 4 45 ans
et plus fortes chez les femmes que ¢hez les hommes. La plus forte intensité de Finfection a &té détectée chez
ies pécheurs. L'agrégation intrafamiliale des cas d'hétérophyase a été identifiée.
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Introduction

Heterophyiasis is due to infection by very
minute flukes called heterophoids. The
adults live in the upper part of the small in-
testine embedded in mucus and mucosal
folds. Heavy infection can cause abdominal
pain and diarrhoea [/]. Heterophyiasis has
been endemic in humans in the Nile Delta
for decades [2].

Infection is acquired by eating raw fish,
a common food in areas of heavy endemic-
ity [3]. In endemic areas, people who live
near lake shores or river banks usually have
a higher rate and intensity of infection than
those living a distance from such areas. It
is possible that inhabitants of these areas
eat more low-salted or improperly cooked
fish, and that their fish are obtained from
polluted water. It is common practice for
people to defecate on the lake shores and
river banks or from their boats while fish-
ing, thus, perpetuating the cycle of infec-
tion [2,4].

Lake Edku is the smallest lake situated
north of the Nile Delta. It is directly con-
nected to the Mediterranean Sea at the
western extremity through a narrow chan-
nel called Boughaz El-Meaddeya. The lake--
sea connection is located in the inner part
of a partially sheltered bay known as Abu
Qir. Lake Edku lies west of the Rosetta
branch of the River Nile, and extends from
east to west for a distance of about 19 km,
with an average depth of about 1 m.

Results of the European Community
project carried out by the Department of
Parasitology of the University of Alexandria
revealed that Melania tuberculata snails
and the grey mullet (Mugils) fish species
Liza ramada and L. aurata found in El-
Meaddeya village harbour larval stages
(cercaria and metacercaria) of Heterophyes
[5]. Our study was undertaken to deter-
minec the prevalence of human heterophyia-

sis in El-Meaddeya village, which is sus-
pected of being an endemic area, and to
study the influence of some demographic
characteristics on the intensity of the infec-
tion.

Subjects and methods

A map was prepared showing all of the
houses (1292) in El-Meaddeya village in an
area of 4 km in length. A frame for all hous-
cs was constructcd and a systematic ran-
dom sampling technique with a sampling
proportion of 1:3 was applied. Occupants
of 430 houses were asked to participate in
the study. A short questionnaire was used
to collect demographic data including indi-
vidual’s name, age, sex and occupation.
They were also questioned about their habit
of eating fish, including the type, size and
method of cooking or processing.

Stool samples were collected from
2219 individuals and examined in the labo-
ratory. Three different methods of stool
examination were considered: simple sedi-
mentation, forma) ether and the Kato tech-
nique. The Kato technique was determined
to be the most sensitive method, and the
stools were examined only by this tech-
nique. It was used to determine the intensi-
ty of infection in the study population {6].

Statistical methods

Data were analysed using SPSS. The geo-
metric mean egg count with a 95% confi-
dence interval (Cl) was calculated and
presented in different subgroups. Signifi-
cance of the differences between mean log
egg counts was assessed using analysis of
variation (ANOVA). In order to study the
intrafamilial aggregation of cases, only
families with more than three people exam-
ined were included (# = 246 families). The
overall prevalence rate of Heterophyes in-
fection in the study population was estimat-
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ed with a 95% CI. Frequency of Hetero-
Pphyes infection in each family was calculat-
ed and families were divided into three
different groups: group 1 included families
with an infection rate within the 95% CI of
the average estimated prevalence in the to-
tal study population; groups 2 and 3 includ-
ed families with frequency of infection
below and above the 95% CI respectively.

Results

The study included 2219 individuals, of
whom 1027 were males (46.3%) and 1192
(53.7%) werc females, Of the studied indi-
viduals, 13.7% were < 5 years of age while
12.7% were > 45 years. Housewives and
fishcrmen constituted 28.0% and 16.5% of
the study population respectively. The
prevalence of parasitic infections in El-
Mecaddeya village was found to be relatively
high, affecting 84.7% of the population.
Ascaris lumbricoides and Trichuris trichiu-
ra were the most frequent (67.6% and
49.7% respectively), followed by H. heter-
ophyes (33.8%) as shown in Table 1. Re-
garding the patterns of eating fish, the
participants ate all types and sizes of fish
either grilled or salted for 1-2 days,

The highest prevalence of heterophyia-
sis was found in the age group 15-45 years
(37.3%). Even in young children < 5 years,
heterophyiasis was unexpectedly high
(28.0%). It was more prevalent in females
than in males (36.7% versus 30.6%), and
in those without work {46.9%), house-
wives (35.9%) and those working as fish-
ermen (35.8%) as shown in Table 2.

The intensity of heterophyiasis was
highest in the age group 1545 years (mean
egg count 87.32, CI: 77.64-97.93). Inten-
sity of infection was slightly higher in fe-
males (mean egg count 78.80, CI:
71.35-87.02) as compared to males (mean

Table 1 Sociodemographic characterlstics of
the study population (n = 2219) and their
parasitic infection

Characteristic No. %
Age (vears) (n =2212)=
<5 304 137
5-14 660 298
1545 968 438
>45 280 12.7
Sax
Mals 1027 46.3
Female 1192 537
Occupation (n = 2215)
Unemployed® 145 65
Housewife 621 28.0
Student 616 278
Fisherman 366 16.5
Child (preschool) 147 66
Others 320 14.4
Parasitic infectior”
Free 340 15.3
Ascaris lumbricoides 1501 67.6
Trichuris trichiura 1102 49.7
Heterophyes 751 338
Hymenolepis nana 19 09
Fasciola hepatica 18 0.8
Schistosoma mansoni 23 15

*Saven cases with missed age.

*Four cases with missed occupation.

Both sexes.

“The sum does not add up to the total number
examined because one individual can harbour
more than one parasitic infection.

egg count 74.32, CI: 66.09-83.57). Fisher-
men had the highest intensity of hetero-
phyiasis with a mean egg count of 95.46,
CI: 78.32-116.33 as shown by Table 3.

Figure 1 shows that in 27.0% of fami-
lies, all family members were free of heter-
ophyiasis and in 48.0% of families, two or
more individuals in the same family were
infected. Only in 25.0% of the studied fam-
ilies was only one person infected 03, =
243.5, P < 0.0001).
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Table 2 Heterophold infection by sociodemographic characteristics of the study population

Characteristic Heterophoid infection 22 {P-value)
Total infected Single Mixed
No. % No. % No. %
Aga (yearsF
<5(n=304) 85 280 18 59 &7 220 19.7 (0.003)
5-14 (n = 660) 222 336 2 44 193 29.2
15-45 (n=968) 361 373 68 7.0 293 30.3
>45(n=280) 76 271 14 50 62 221
Sex :
Male (n=1027) 314 30.6 58 57 255 248 10.1 (0.006}
Female (n=1192) 437 36.7 70 59 367 308
Occupatior?
Unemployed (n=145)° 68 469 10 6.9 58 40.0 29.5(0.001)
Housewife (n=621) 223 359 P2 52 191 308
Student {n=616) 192 N2 . 45 164 26.6
Fisherman (n=366) 131 35.8 28 77 103 28.1
Child (preschool) (n=147) 38 259 11 75 2 184
Others (n=320) 95 297 20 6.3 75 234
1Savan casas with missad ags. bFour rasas with missed occupatinn.

‘Both sexes.

Table 3 Intensity of heterophoid infection according to the sociodemographic characteristics
of studied cases*

Characteristic No. Geometricmean 95% confidence Siatistical
of egg count intervais data
Age {years)’
<5 85 59.58 49.50~-71.70 Fong =414
5-14 years 222 7229 62.82-83.21 P=0.0063
1545 years 361 87.32 77.64-97.93
> 45 years 76 66.01 53.78-81.00
Sex
Maie 314 74.32 66.09-83.57 brey =075
Female 437 78.80 71.35-87.02 F=0.455
Occupatiort
Unemployed® &7 89.13 69.28-116.6 Fiorany = 2.94
Housewlfe 223 81.36 70.60-83.24 F=0.0123
Student 162 65.61 56.98-75.58
Fishermen 131 95.46 78.32-116.33
Child (preachool) 38 60.74 45.04-98.90
Others 9% 65.99 53.98-80.22
*There were 751 valid casas for intensity of infection. ®Saven cases with missed age.
Four cases with missed occupation. 9Both saxes.
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The overall prevalence rate of hetero-  families, the intrafamilial prevalence rate
phyiasis in our study population was 33.8%  was within the 95% CI of the overall prev-
and the calculated CI was 27.89-39.71.  alence in the study population, while in
Figure 2 shows that in 11.0% of the studied  89.0% of the families the prevalence was

below or above the 95% CL
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Figure 1 Percentage distribution of the families according to the number of infected persons
within the family.

Percentage of families
o o 88 88 8

< lower within 95% > upper
95% Cl Cl 95% ClI

Intrafamillal heterophylasis infection

Figure 2 Distribution of the families according to the relation to the 95% confidence intervals
(CI) of the overall prevalence of heterophylasis.
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Discussion

In general, parasitic infections in El-Mead-
deya village were found to be very high,
affecting 84.7% of the population. A study
on the possible association with socioeco-
nomic parameters and available sanitary fa-
cilities, housing conditions and food habits
in El-Meaddeya village is needed to identify
the possible causes of this high rate of par-
asitic infection.

In our study, the most impressive find-
ing was the strikingly high prevalence of
heterophyiasis, as more than one-third
(33.8%) of the inhabitants were found to
be infected. This figure is higher than that
reported by El-Morshidy et al. [7] who re-
ported in Baltim city, Kafr ash Shaykh gov-
ernorate, a prevalence rate of 13.5%, and
that of Rifaat et al. [§] who reported a prev-
alence rate of 5.1% in El-Matarria, Dagahl-
iyah governorate and that of Yousef et al.
who reported a prevalence rate of 5.0% in
the outpatient department of a local hospital
in Lake Edku [9].

Many fish have been described as inter-
mediate hosts for Heterophyes, such as M.
cephalus, M. auratus, Tilapia nolitica and
T. zilli [3,10]. All of these types of fish
were found in El-Meaddeya and the villag-
ers ate all types and sizes of these fish ei-
ther grilled or salted for 1-2 days [5]. This
could explain the high prevalence rate of
heterophyiasis.

Because both heterophyiasis and other
parasitic infections were so common in the
study village, an individual suffering from
combined infection was the rule rather than
the exception.

Despite the fact that the highest preva-
lence of heterophyiasis was found in the
age group 15-45 years (37.3%), the preva-
lence, even in young children (< 5 years),
was unexpectedly high (27.9%). These
findings should stimulate planning activities

lo raise public awareness about the mode
of transmission of heterophyiasis and the
importance of food hygiene. Also, the pos-
sible health impact of heterophyiasis on
these children requires special attention.
Subjective abdominal complaints, malab-
sorption, anorexia, vomiting and/or diar-
rhoea are among the possible signs to
search for.

Heterophyiasis was more common in
females than in males (36.7% versus
30.5%). El-Morshidy et al. recorded that
the prevalence of heterophyiasis in Kafr ash
Shaykh governorate was 13.5% and it was
higher in females 20-34 years (17.3%)
than males {13.5%) [7]. This is probably
due to exposure to infection by females
through handling, preparing and tasting of
fish during cooking and processing, as it
contains living larvae. This is also in agree-
ment with the study of Nagaty and Khalil
who reported prevalence rates of 14.5%
and 22.3% among males and females re-
spectively {/f].

The intensity of heterophyiasis was
highest in people 15-45 years (mean egg
count 87.32, CI: 77.64-97.93). Intensity of
infection was slightly higher in females than
males and was highest in fishermen. The
differences in the probability of becoming
infected and the intensity of infection,
whether by age, sex or occupation, were
mostly attributed to variation in food habits.

QOur study identified high intrafamilial
aggregation of heterophyiasis as proven by
the percentage of families (84.7%) in
which the intrafamilial prevalence rate was
below or above the 95% CI. This indicates
that cases of heterophyiasis were not ran-
domly distributed throughout the study
population, but were aggregated in families.
This is in accordance with the work of El-
Morshidy et al., who reported clustering of
cases of heterophyiasis in the same family
due to sharing of food [7].
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Ag heterophyiasis in El-Meaddeya is so
prevalent, training of laboratory technicians
in local health units to improve their diag-
nostic skills is warranted. It can be con-
cluded that transmission of heterophyiasis
in Egypt is continuous, especially in the vi-
cinity of lakes with brackish water. Tur-
thermore, we cannot ignore the role of fish
caught from El-Meaddeya as a source of
heterophyiasis since a large proportion of
the population consumes fish.
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