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ABSTRACT

The study involved a general survey of six diagnosed common parasitic infectious disease, amoebiasis, beaver
fever (giardiasis), oriental spot (leishmaiasis), black fever (Kala azar), hydated disease (cystosis) and
toxoplasmosis, for outpatients attended 3 different state hospitals, Al-Jumhuri, Azadi and Children hospitals for the
years 2009-2014. The amoebiasis involved infection with Entamoeba histolytica had the highest records (79.5%)
amongst other five parasites in year 2011, followed by giardiasis (18%) in 2012, respectively. The annual peak of
total infection for all these six parasites was in year 2011 followed by years, 2013, respectively. The highest
monthly records of general infection were in June followed by July and October, respectively. The present work
provides a local survey of general parasitic infection prevalence in only Kerkuk province. Similar surveys to cover
outskirts of Kirkuk and other cities would complimentary be beneficial to promote to an official level which imply
a wider idea of the prevalence of these parasites in Iraq. Future works should involve medical treatments, i.e.
vaccination to siege the prevalence of these intestinal and coetaneous diseases.
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INTRODUCTION

Infectious diseases could oocur by several routes
including direct contact with an infected person, a vector
animal or indirectly via human carriers of the microbes
while parasites normally enter the body through
the skin or mouth. Food contamination allows spread of
the germs to many people through a single source.™
Close contact with pets particularly dogs and cats, which
are host to many parasites, can lead to parasite
infestation. Other risks that can lead people to acquire
parasites are walking barefoot, inadequate disposal
of feces, lack of hygiene, and eating undercooked or
exotic foods. Parasites can also be transferred to their
host by the bite of an insect vector, i.e. mosquito, sand
fly and bed bug. Infectionis known as invasion of
a host organism's body tissues by disease-causing agents,
their multiplication and the reaction of host tissues to
these organisms and  the toxins they  produce.?
Mammalian hosts react to infections with
an innate response,  often  involving  inflammation,
followed by an adaptive response.”! Disease caused by
these micro-organisms are numerous but most common
are amoebiasis and giardiasis which are spread
worldwide and is prevalent in Iraq too.

The parasite, Entamoeba histolytica, the main cause of
amebiosis, is spread through food, water contaminated
with stools or when human waste is used as fertilizer. It

can also be spread from person to person, particularly by
contact with the mouth or rectal area of an infected
person. E histolytica, usually a commensal organism, can
live in the large intestine (colon) without causing damage
to the intestine, or invades the colon wall, causing colitis,
acute dysentery, or chronic diarrhea.” The infection can
also spread through the blood to the liver, and in rare
cases, to the lungs, brain, or other organs. This condition
occurs worldwide but most commonly in tropical
areas that have crowded living conditions and poor
sanitation i.e. Africa, Mexico, parts of South America,
and India have major health problems.®®7#!

A gastrointestinal infection, whether symptomatic or
asymptomatic can remain latent in an infected person
for several years while it is estimated to cause 70,000
deaths/ year worldwide.[" Severe amoebiosis infections
occur either via invasion of the intestinal lining,
causes amoebic dysentery, or amoebic colitis and if the
parasite reaches the bloodstream, could spread through
the body, most frequently ending up in the liver where it
causing amoebic liver abscesses. The latter could occur
without previous development of amoebic dysentery. In
Irag, there is no reliable survey of amoebiasis despite
several national attempts here and there.

The beaver fever (Giardiasis), is
another zoonotic parasitic  disease caused by the
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flagellate protozoan Giardia lamblia which inhabits the
digestive tract of a wide variety of domestic and wild
animal species, as well as humans.® It is one of the most
common pathogenic parasitic infection in humans
worldwide and in 2013 there were around 280 million
people worldwide with symptomatic giardiasis.™ In
some developing countries Giardia is present in 30% of
the population while in USA is estimated to be 3-7% of
the population.™ Its prevalency in Iraq is discrepant due
to some variations in methodology and unsettled social
circumstances.

Visceral leishmaniasis (VL) or kala-azar, also known as
black fever (James and Berger, 2006)"? is the most
severe form of leishmaniasis, is a disease caused by
protozoan parasites of the Leishmania genus. It also is
called tropical sore, chiclero ulcer.™™ This disease is the
second-largest  parasitic ~ killer in  the  world
(after malaria), responsible for an estimated 200,000-
400,000 annual infection worldwide.'* The parasite
migrates to the internal organs such as
the liver, spleen (hence "visceral™) and bone marrow and,
if left untreated, will almost always result in the death of
the host. Signs and symptoms include fever, weight
loss, fatigue, anemia and substantial swelling of the liver
and spleen. Of particular concern, according to
the World Health Organization (WHO), is the emerging
problem of HIV/VL co-infection.™*®!

Leishmaniasis (oriental spot) locally known Baghdad
spot, the most common form is a cutaneous condition
caused mainly by asingle-celled parasite that is
transmitted by the bite of a phlebotomine female sandfly
carrying Leishmania donovani Parasite. It may also be
caused by other twenty species of Leishmania affect
humans. It occurs mainly in tropical and Mediterranean
countries and in African.'*!® It is characterized by a
macular, depigmented eruption attacks mainly on the
face, arms and upper part of the trunk.”) Leishmania
invades  human  macrophages and  replicates
intracellularly and causes superficial skin lesions.

The hydatid diseaseis (cystosis), another parasitic disease
is caused by Echinococcus granulosus that invade

the small intestine of canidsas an adult, but has
important  intermediate  hosts such  as livestock and
humans.!*® Echinococcal cysts are slow growing, but can

cause clinical symptoms in humans and could be life-
threatening. Cysts, for many years may not initially
cause symptoms, in some cases!*®), however, symptoms
developed depend on location of the cyst, but mostly
occur in the liver, lungs, or both.”®! It is especially
prevalent in parts of Eurasia, north and east Africa,
Australia and South America. Communities that practice
sheep farming may experience highest direct risk to
humans, but wild animals can also serve as an avenue
for transmission. Villagers living with Life stock is a
common life style in rural areas of Kirkuk. Accordingly,
they might represent a source of infection for
Echinococcus parasite, and carriers too.

Toxoplasmosis, similarly, is a parasitic disease caused
by Toxoplasma gondii  which usually display no
symptoms in adult humans.”! Occasionally there may be
a few weeks or months of mild flu-like illness such as
muscle aches and tender lymph nodes. In those with
aweak immune system, severe symptoms such as
seizures and poor coordination may occur.?? Quite a few
Iragi scientist carried out similar studies involved same
or other parasites in different parts of Iraq had resulted in
different outcomes, if not discrepant results.?*2*? There
is so far no standard methodology to be applied to survey
the most common micro-organisms causing intestinal
or/and infectious diseases in the country. The objectives
of this project has been to assess the prevalence of the
most common parasitic pathogens within Kerkuk
province. The results could well be beneficial to the
Health Ministry towards to prescribe a suitable cure to
siege their prevalence.

MATERIALS AND METHODS

All the numerical data obtained and dealt with in this
study, are formal, reliable and have been obtained from
the formal records of 3 different state hospitals in Kirkuk
province i.e. Kerkuk Jumhuri, Azadi and Children
Hospitals. All the patients were outpatients who attended
the hospital complaining symptoms were diagnosed by
consultants as infected with these parasites. The study
involved a general survey of diagnosed six parasitic
infectious disease e.g. amoebiasis, beaver fever
(giardiasis), oriental spot (leishmaiasis), black fever
(Kala azar), hydrated disease (cystosis) and
toxoplasmosis, of outpatients attended above hospitals
for six years (2009-2014). These parasites have been
diagnosed, from stool samples served by the patients
themselves. A drop of normal saline and lodine solutions
was added on a clean glass slide and small samples of
stool were taken by a wooden stick using sedimentation
method.”*! The samples were mixed and covered with
cover slips and examined using Olympus compound
microscopes. The patients involved were from all ages
and both genders. Biostatistics are used to analyze the
data which are tabulated or/and relevant graphs are
plotted.

RESULTS

All the six most common parasites, amoebiasis, beaver
fever (giardiasis), oriental spot (leishmaiasis), black
fever (Kala azar), hydated disease (cystosis) and
toxoplasmosis, respectively covers six years 2009-2914
are listed in table-1. Amoebiosis was the most prevailed
parasitic diseases in comparison with other diseases. The
mean value of infectious parasites represented in
amoebiosis caused mainly by Entamoeba histolytica
diagnosed as the gastric parasite was 79.5% with a
highest record of 82% in year 2010, followed by
giardiasis (18.4%) with a highest record in year 2009
making up 28.6%. However, other parasites i.e.
Leishmaniasis, Black fever (Kala azar), hydated disease
(cystosis) and  toxoplasmosis, reported lesser,
respectively. The highest annual percentage record was
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for amoebiosis in 2011 and giardiosis 2012. The annual
peak of total infection for all these six parasites was in
year 2011 followed by year 2013 (Fig. 1A and B). The
highest monthly record of general infection was in June

Table 1: General survey of the six different infectious parasites within Kirkuk province for years (2009-2014).

followed by July, then October (Fig-2). Other parasites

scored

much

Years 2009 | 2010 | 2011 | 2012 | 2013 | 2014 Total
Amoebosis 3223 | 3214 | 5533 | 4542 | 4996 | 4530 26,038
(%) 69.6 82.2 82.4 77.4 79.8 82.4 | 79.49%
Giardiasis 1317 609 993 1162 | 1111 826 6,018
(%) 28.5 15 14.7 19.8 17.7 15 18.37%
Black fever 25 38 43 47 4 4 161
(%) 0.5 1 0.6 0.8 0.06 0.07 0.5%
Leishmaniasis 25 21 117 97 81 70 411
(%) 0.5 0.5 1.7 1.6 0.2 1.2 1.25%
Haydated cyst 16 18 16 12 22 7 91
(%) 0.4 0.4 0.2 0.2 0.3 0.12 0.28%
Toxoplasmosis 19 8 12 3 39 57 38
(%) 0.4 0.2 0.1 0.05 0.6 1 0.11%
Total 4625 | 3908 | 6714 | 5863 | 6253 | 5494 100%
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Fig. 1 A and B): (A). Distribution frequency of general parasitic infections of the six parasites within only
Kerkuk city and (B): Frequency of Amoebiosis amongst months of the year.
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(Fig. 2A and B): Total infection of (A). Amoebiosis and Giardiosis; (B). Black fever, Oriental spot
(Lieshmaniasis), hydated cyst and Toxoplasmosis within only Kirkuk city for 6 years (2009-2014).

DISCUSSION

The study involved a survey of only 6 different common
parasites covered six years (2009-2014) for outpatients
from poor or/fand middle class families attended 3
different state hospitals within the city of Kirkuk were
the admission is free. They might have, in the first place,
been suffering from various intestinal complaints or
infections. The data, however, do not cover those from
upper class families who can afford to pay for private
clinics otherwise the record would have been further
representative. Similar investigations were done in other
Iragi cities, some might have included even bacterial and
viral infections too, had resulted in different
outcomes.?%! These six parasites approved to be
more commonly prevalent than others infectious diseases
which are excluded in this study. Generally, the
gastrointestinal parasites e.g. Entamoeba histolytica and
Giardia lambelia had the highest records amongst others
i.e. toxoplasmomsis. The former two represent the most
common gastrointestinal parasites in this city which are
transmitted via the ingested unhealthy foods. The result
may refer to the declined general hygienic condition in
the city within these six years in due to eruption of civil
wars within Iraq and the consequent immigration and
displacement of the victims who might have undergone

various unhealthy circumstances in comparison with
previous years.

The highest records of Amoebiasis detected in June and
July might be attributable to the increase in temperature
during the summer season when foods and waters are
more likely subject to contamination than other months.
Both may lead to severe diarrhea in all ages particularly
in children.”® Despite the fact that they exert a big
worldwide threat to human populations however, there is
so far no specific vaccination to prevent neither spread
nor infection of these diseases.[>?”! In addition, there is
no concomitant surveys in Kerkuk city for such diseases
for the comparative purposes; however, the local medical
reports indicate the increase in the rate of spread of these
diseases (Bazzaz, et al., 2016; unpublished data). A
similar work showed the infectious severity of E.
histolytica and G. lamblia in male to be insignificantly
higher than in female children and at age 1-2 years old
was higher than older male (40%) counter parts female
aged children (36%).”® Our results are incomparable
with some previous work as it involved a general survey
of infected patients regardless of ages.”***??¢ These
studies had implied almost the same but repetitive
attempts to cover the prevalence of common intestinal
parasites in some other parts of lraq where local
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environments and health services vary without exploring
the suggested proposal to limit their spread nor
recommended treatment, or vaccinations amongst public
particularly school children in rural areas. Accordingly,
some serious steps should be taken not merely to
standardize the survey studies but to provided rather a
reliable data for WHO too as the intestinal parasites
represent serious infectious diseases in Irag which may
lead to death of thousands a year particularly, amoebiosis
and giardiosis.

Amoebiasis is a worldwide spread parasite and around
480 million people are infected with what appears to
be E. histolytica which result in death of between
40,000-110,000 people/year.”®! This means that Imost 1-
2% of the victims are subject to death per year. No death
records of the amoebiosis nor other five diseases were
included in Kerkuk city due to lack of central data
collection of mortality by the local health authorities.
This could be attributed to the absence of central
information from Iragi health system where diseased
people are not formally cited, as in European and
American countries, in hospitals unless the death of
admitting patients takes place inside these hospitals.
Amoebiosis is more risky infectious disease than others,
while the cysts of Entamoeba can survive for up to a
month in soil or for up to 45 minutes under fingernails.
Invasion of the intestinal lining causes amoebic bloody
diarrhea or amoebic colitis. If the parasite reaches the
bloodstream it can spread through the body, most
frequently ending up in the liver where it causes amoebic
liver abscesses which might occur without previous
diarrhea.®? This implies a high impact of risk these
diseases may exert to other healthy individuals who live
in close contact with these patients as house holding
siblings and parents within the family or school mates.

Giardiasis (beaver fever) is another zoonotic parasitic
disease caused by the flagellate protozoan Giardia
lamblia (also called G. intestinalis and G. duodenalis).
The Giardia is one of the most common pathogenic
parasitic infections in humans worldwide which inhabits
the digestive tract of a wide variety of both domestic and
wild animal species. In 2013, there were about 280
million  people  worldwide  with  symptomatic
giardiasis.'™” Giardiasis is transmitted via the fecal-oral
route with the ingestion of cysts. Primary routes are
personal contact and contaminated water and food. The
cysts can stay infectious for up to three months in cold
water while animals can play a role in keeping infections
present in an environment.*Y) Such hygienic conditions
have, unfortunately, been declined in Irag which might
partially attribute to the current epidemic of these
parasites.

Recently, the Centers for Disease Control and Prevention
in USA government public health agency (CDC) alerted
towards the great risk could generate from travelers to
countries where giardiasis is common, people in child
care settings, carriers of disease, contaminated or

untreated drinking water, backpackers i.e. campers,
people in contact with infected animals and most
recently between homosexual men.Y It occurs more
often during the summer in the USA which is believed to
be due to a greater amount of time spent on outdoor
activities. Wilderness travel within the USA is believed
to be a risk factor with poorly treated or untreated water
playing a role." Not all Giardia infections are
symptomatic and many people can unknowingly serve as
carriers of the parasite.*? This alerts for any unexpected
risk of prevalence in Iraq as the causes of its spread
worldwide are not different than in Iraq if not worst. This
may also alert the risk exerted from the readymade
takeaway products i.e. chippy shops, road chefs and Far
eastern restaurants whose foods could be so attractive to
foreigners, however, they may be one of the direct
sources of this and other intestinal parasites.

Black fever (kala azar) is caused by Lieshmania
donovani, the visceral parasite which scored as low as
0.5% while Lieshmania tropica could cause cutaneous
infections (lieshmaniosis) scored 1.25%. Although the
Leishmaniosis does spread well almost in tropical
countries as well round Baghdad it is so rare in the
northern parts. This could be interpreted as Northern Iraq
may not be an ideal habitat for its victor, the female sand
fly. Those patients might have been infected in the
middle or southern Irag in the first place or might be
from immigrants to Kerkuk from other southern cities.

Toxoplasmosis is usually spread by eating poorly cooked
food that contains cysts, exposure to infected cat feces,
and from an infected mother to her child during
pregnancy.?**4 but rarely spreads by a blood transfusion
otherwise it wouldn't spread between people.™ The
parasite is only known to reproduce sexually in the cat
family; but, it can infect most types of warm-blooded
animals, including humans.® Prevention is by properly
preparing and cooking food and via avoiding any contact
of pregnant women with bared hands to cat litter
boxes.®”! Treatment of otherwise healthy people is
usually not needed. Surprisingly, almost half of the
world's population are infected by toxoplasmosis but
have no symptoms.?? Loose cats, which are uncountable
everywhere in Irag, do bury their feces in garden soils
where both children and adults are more likely to get
exposed every day in lIrag. In the USA about 23% are
affected and in some areas of the world this is up to
95%.°Y About 200,000 cases of  congenital
toxoplasmosis occur a year.*®¥! Fortunately, the
prevalence percentage of toxoplasmosis in Kerkuk has
been 0.11% and that is the lowest percentage one can
ever hope despite the current poor hygienic conditions in
Kerkuk. This is an encouraging phenomenon which
indicates either the parasite is under control or to
asymptomatic disease which needs to be publically
checked in Kirkuk.
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CONCLUSSION

Most previous relevant or/and similar national scientific
studies carried out at various parts of Iraq are repetitive,
poorly represented in humble journals do provide an

inadequate

information of such common intestinal

parasites. National surveys of these studies, however,
could provide a comparative, a wider information and
reliable summary together with relevant environmental
factors involved towards releasing an accurate medical
report to WHO for international records. A standard
national check up campaign would be necessary to be
carried out by the local health authorities amongst the
school children in villages and poorly conditioned
societies in the country.
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