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Frequency and seasonality of intestinal parasitism
in Qassim region, Saudi Arabia

Abdelmageed Imam’, Ali Altayyar?,
Elnour Eltayeb?, Yousif Almushawa*

ABSTRACT

Objective: To determine the frequency and seasonality of intestinal parasitic infections among
patients in Qassim region, Kingdom of Saudi Arabia (KSA).

Methodology: A descriptive study conducted during 3 years period at Buraidah Central Hospital
(BCH) in Qassim region, KSA. The faecal specimens of 23,278 patients who attended BCH
during the study period were analyzed by direct and concentrated microscopy techniques. The
specimens of the subjects who came to hospital for pre-employment screening were excluded
from the study.

Results: Pathogenic intestinal parasites were found in 1676 patients (7.2%). Nine parasites
were recorded and were predominated by Giardia lamblia and Entamoeba histolytica/dispar.
The monthly distribution of intestinal parasitic infections was highest during June and August
(Summer) and were lowest during December and January (Winter).

Conclusion: Giardia lamblia and Entamoeba histolytica/dispar were found to be the common
aetiologic agents of intestinal parasitic diseases among the study population. Summer time was

identified as a potential local risk factor for acquisition of infection in the study region.
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INTRODUCTION

The World Health Organization (WHO)
estimates that over two billion people in the world
are suffering from at least one type of intestinal
parasitism (IP).! Some of the intestinal parasitic
diseases are associated with severe morbidity that
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often results in mortality. Giardiasis, amoebiasis,
ascariasis, hookworm disease, trichuriasis are
common world-wide, and their impact on human
health is high.?® Frequency of different parasites
varies from one geographic area to another,
the ones with simple life cycles have a more
cosmopolitan distribution than those which have
complex life cycles.*” Another important factor in
the spread of parasitic diseases is the permanent
or temporary migration of human populations.®
The potential transmission of intestinal parasitic
diseases in economically developed countries has
emerged as a real possibility among travelers and
immune-compromised individuals, and this has
been recognized as a threat to public health.”!
Several studies in the past had looked at the
frequency of IP in various parts of Kingdom of
Saudi Arabia (KSA)."> Recent reports on IP from
KSA indicated an overall decreasing pattern in
the frequency of parasitic diseases. For example,
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Kalantan (Riyadh, 2001), Ali (Tabuk, 2010), and
Zaglool (Makkah, 2011) had reported IP rates of
12.8%, 8.4%, and 6.2% respectively.¢1

Studies on IP from Qassim region in central part
of KSA are scarce. The climate of this region is char-
acterized by rainy winter, low humidity summer,
and agriculture is an important part of the commu-
nity culture. It is a fact that parasite habitat area is
usually defined by climatic conditions while sea-
sonal meteorological variations affect timing and
intensity of human parasitic diseases.'**

Data on frequency of IP is important to evaluate
the burden of disease and understand on potential
risk factors for their acquisition. Information on
seasonal distribution of IP is helpful to develop fo-
cused prevention programs. In this report we pre-
sent our findings on the frequency and seasonality
of IP among patients at a major hospital in Qassim
region, namely, Buraidah Central Hospital (BCH),
over a period of three years.

METHODOLOGY

BCH is a Ministry of Health, 512-beds referral
hospital, affiliated to College of Medicine, Qassim
University, KSA. The faecal specimens of 23,278
patients during the study period January 2006 -
December 2008, were processed at the laboratory
department. The specimens of the subjects who
came to hospital for pre-employment screening
were excluded from the study.

In the laboratory department of BCH, specimens
were received in tight-lid plastic containers. The
specimens were first subjected to gross examination
for consistency, presence of blood, mucous, or adult
parasites. Saline wet smears were prepared directly
from faecal material by placing a drop of saline in
the center of the left half of a microscope slide, and
a drop of iodine was placed in the center of the right
half of the slide. Then with a stick applicator about
2mg of faeces were picked up and added to the saline

Table-I: Frequency of IP during the study period.

Parasite Number %
1 Entamoeba histolytica / dispar 585 34.8
2 Giardia lamblia 301 17.9
3 Ascaris lumbricoides 266 15.9
4 Hookworms 258 15.4
5 Trichuris trichura 208 12.5
6 Hymenolepis nana 44 02.6
7 Schistosoma mansoni 6 00.4
8 Blastocystis hominis 5 00.3
9 Enterobius vermicularis 3 00.2

Total 1676 100
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drop. This was repeated and added to the iodine
drop. The faeces were mixed with the drops to form
suspensions and then each drop was covered by
a coverslip. The two preparations were examined
under a light microscope with 10X objective lens to
demonstrate the presence of parasite eggs, larvae,
protozoan trophozoites or cysts, and then with the
40X objective lens to confirm parasite details.

Concentrated smears were prepared by adding
1.0-1.5 g faeces to 10 ml formalin in a centrifuge
tube, stirred, and brought into suspension. The sus-
pension was then strained through 400 um mesh
sieve into another centrifuge tube. Next 10% forma-
lin was added to the suspension in the tube to bring
the total volume to 10 ml. Then 3.0 ml ethyl acetate
was added to the suspension in the tube, and mixed
well for 10 seconds. The tube was then centrifuged
for 3 minutes, after which using an applicator the
debris plug was loosened and the top three layers
were poured off. The sediment was resuspended
into the remaining fluid and examined microscopi-
cally in the same way as for the direct smears.

Seasonality was evaluated by calendar monthly
distribution of the intestinal parasitic infections
among the study population. The proposal of this
study was approved by the Research & Ethics Com-
mittee of College of Medicine, Qassim University,
and by the Regional Research & Ethics Committee,
Ministry of Health, Qassim region, KSA.

RESULTS

(A) Frequency: During the three years period of
this study, faecal specimens from 23,278 patients
were analyzed for the presence of intestinal para-
sites. Potential pathogenic intestinal parasites were
found in 1676 patients (7.2%). Nine parasites were
recorded, in descending frequency: Entamoeba his-
tolytica/ dispar, Giardia lamblia, Ascaris lumbricoides,
Hookworms, Trichuris trichura, Hymenolepis nana,
Schistosoma mansoni, Blastocystis hominis, Enterobius
vermicularis. The total number and percentage for
each of these parasites are shown in Table-I.
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Fig.1: Seasonal distribution of IP during the year 2006.
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Fig.2: Seasonal distribution of IP during the year 2007.

(B) Seasonal Distribution: During the year 2006,
the monthly distribution of intestinal parasitic in-
fections was highest during August, and was low-
est during December (Fig.1). The difference is sig-
nificant statistically, p < 0.05.

During the year 2007, the monthly distribution
of intestinal parasitic infections was highest during
August and was lowest during January (Fig.2). The
difference is significant statistically, p < 0.05.

During the year 2008, the monthly distribution
of intestinal parasitic infections was highest
during June, and was lowest during January
(Fig.3). However, the difference is not significant
statistically, p > 0.05.

DISCUSSION

Several studies have showed frequency rates of IP
in different patient populations and regions of the
Arabian Peninsula.”*% In this study we examined
the frequency of IP as well as its seasonal distribu-
tion in a population from Qassim region in central
part of KSA.

Intestinal parasites with simple life cycles, such
as Giardia lamblia and Entamoeba histolytica/dispar
usually have a world-wide distribution. This has
been shown not only in this study but also in those
reported in the literature.*” We found Giardia lam-
blia and Entamoeba histolytica/dispar to be predomi-
nant in this study (Table-I), and this is comparable
to many reports from KSA."*#% However, the risk
factors for acquisition of these infections are prob-
ably not similar in the different regions within KSA.
In our study we identified summer time as a poten-
tial risk factor for acquisition of IP (Fig 1, 2 and 3).
The exact explanation for this finding is not clear.
However, it could be attributed to frequent human
exposure to valley water collections containing par-
asite transmission stages during outdoor activities
in summer time.

During the years 2006 and 2007 of the study, the
monthly distribution of intestinal parasitic infec-
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Fig.3: Seasonal distribution of IP during the year 2008.

tions was highest in August (Summer), and was
lowest in December/January (Winter), with a sta-
tistically significant difference, p < 0.05. However
during the year 2008 of the study, the monthly dis-
tribution of intestinal parasitic infections was high-
est in June (Summer), and was lowest in January
(Winter), but the difference was not significant sta-
tistically, p > 0.05. This finding of the year 2008 of
the study is not consistent with the findings of the
years 2006 and 2007 of the study. The exact reason
for these different rates is unclear. We assume that
a factor such as outbreak cases might have occurred
during the years 2006 and 2007, and thus contrib-
uted to the difference in rates. Such a probability
had been considered in a report on giardiasis from
Calgary region in Canada.?®

Although our study is novel in Qassim region,
KSA and provides important information, there
are some important limitations. First, this was a
laboratory based study and as a result we did not
have clinical data on exposures to water collections
or foodborne parasitic diseases. Such data is relevant
for precise description of the pattern of seasonality
of IP. Second, the pathogenic Entamoeba histolytica
could not be differentiated from the non-pathogenic
Entamoeba dispar since microscopy alone was the
method of laboratory diagnosis. Consequently the
frequency of the pathogenic Entamoeba histolytica is
likely to be lower than the value shown in Table-I.
Finally, socio-demographic data could not be
collected which is important to reflect information
on IP at the community level.

CONCLUSION

Giardia lamblia and Entamoeba histolytica/dispar were
found to be the common aetiologic agents of intesti-
nal parasitic diseases among the study population.
The monthly distribution of intestinal parasitic in-
fections was highest during June and August iden-
tifying summer time as a potential local risk factor
for acquisition of infection in the study region.
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