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ABSTRACT

Objective: To assess the prevalence of anemia in children with urinary schistosomiasis, malaria
and concurrent infections by the two diseases. Methods: Urine and blood samples were collected
from 387 children (216 males and 171 females) to examine urinary schistosomiasis and malaria and
to determine hemoglobin concentration at Hassoba and Hassoba Buri village in Amibara woreda,
Afar region, Ethiopia. Results: The overall prevalence of urinary schistosomiasis and Plasmodium
Jalciparum malaria was 24.549, and 6.209, respectively. Only 2.84¢, of children carried concurrent
infections of both parasites. There was high percentage of anemic patients (81.819) in the coinfected
cases than in either malaria (33.39%) or schistosomiasis (38.94%) cases. There was significantly low
mean hemoglobin concentration in concurrently infected children than non—infected and single
infected (P<0.05). The mean hemoglobin concentration between Plasmodium falciparum and S.
haematobium infected children showed no significant difference (P>0.05). The level of hemoglobin
was negatively correlated with the number of S. haematobium eggs/10 mL urine (=—0.6) and malaria
parasitemia (r=—0.53). Conclusions: The study showed that anemia is higher in concurrently
infected children than non—infected and single infected. Furthermore, level of hemoglobin was
negatively correlated with the number of S. haematobium eggs and malaria parsitemia. Therefore,
examination of hemoglobin status in patients co—infected with malaria and schistosomiasis is

important to reduce the risk of anemia and to improve health of the community.
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1. Introduction

Malaria and helminth infection are the most prevalent
parasitic diseases in developing countries and their
epidemiologic co—existence is frequently observed,
particularly in Ethiopia. In many regions of Sub—Saharan
Africa, intestinal helminth infections overlap geographically
with Plasmodium falciparum (P. falciparum) malaria where
much of the morbidity associated with both disease results
from anemiall-5]. Anemia is one of the most wide spread and
common health conditions affecting individuals living in
tropicsil6l.

The effects of infection with a single helminth or malaria
species on the risk of anemia are well documentedi7.8].
Schistomes cause anemia by chronic blood loss, as eggs
penetrate the wall of the bowl (in intestinal schistosomiasis)
and the urinary tract (in urinary schistosomiasis)l6.9]. Malaria

cause anemia by destruction and removal of parasitized red
blood cells and shortening of the life span of non—parasitized
red cells, and decreasing the rate of erythrocyte production
in bone marrowl7l. Although the distinct mechanisms by
which malaria and schistosomes used to reduce hemoglobin
(Hb) levels are well documented, their combined presence
and interaction to enhance the risk of anemia received little
attention.

Therefore, the scarcity of reports on the interaction of
malaria and schistosomes infection in the risk of anemia
prompted investigation of the situation in S. haematobium
and malaria endemic locality of Ethiopia. The research
findings could provide data on the role of malaria and
schistosomiasis co—infection in Hb concentration and to
propose strategies to protect those groups that might be at
risk of developing anemia due to co—infection by urinary
schistosomiasis and malaria.
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2. Materials and methods
2.1. The study area

The study area was identified based on the distribution of
urinary schistosome and malaria species. Accordingly Amibara
Woreda (district) in the middle awash valley of Afar region is
selected for the study area. Amibara is one of the 29 woredas
in the Afar region of Ethiopia and is part of the administrative
zone 3. The rainfall distribution varies from year to year, but
the average mean annual rainfall is about 575 mm. In general,
arid and semi-arid climatic environment is the typical
characteristics of the district. The district is known for long
to be infested by Bulinus abysinicus, snail intermediate host
for S. haematobiuml10.11]. The study area is endemic both in
malaria and urinary schistosomiasis.

2.2. The study population

A total of 387 study subjects (school children) aged between 5
and 15 years (corresponding to the age group at risk for urinary
schistosomiasis) were included in the study. Children aged
between 5 and 15 years, had no history of S. haematobium or
P. falciparum drug administration in the two weeks prior to
screening, absence of any other serious chronic infection, had
ability to give blood and urine samples were included in the study.

2.3. Urine analyss

Urine samples were analysed using the centrifugation method
as described by Okanlal121. Briefly, the samples were left to stand
on the bench for about 30 min. Following this, the urine in each
sample was drawn off leaving the last 10 mL in the bottle. The
content of each bottle was shaken to suspend the sediment and
was transferred into a 20 mL centrifuge tube. The tubes were
centrifuged at 1000 r/min for 5 min. The supernatant was discarded
and the residue was put on a clean glass slide and examined under
10x objective lens of the microscope. Intensity of infection was
estimated according to the number of eggs per 10 mL urine.

2.4. Determination of haemoglobin concentration

Finger—prick samples were collected and used to fill the
microcuvette by touching the cuvette tip on the middle
until completely filled with the drop of blood. The loaded
microcuvette was then inserted into the holder of a portable,
battery—operated HemoCue Hb 201 analyzer (HemoCue AB,
Angel Holm, Sweden) and analysed.

2.5. Examination of blood for malaria parasite

Finger—pricked blood was taken to prepare thick and thin
blood films. Thick blood film was directly stained using
Giemsa method for 30 min and malaria parasite was observed
under microscope. Thin blood film was fixed with methanol
for a few seconds and then stained for 30 min. Stained film was
rinsed with running tap water for 10 seconds and then allowed

Table 1
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to dry. The slide was examined under light microscope (100x
oil-immersion objective). Parasitaemia was calculated per 200
white blood cells (WBC) assuming 8000 WBC/uL of bloodi13].

2.6. Treatment

Children who were positive for urinary schistosomiasis and
malaria were treated based on the recommended drug regimen.
A single dose of praziquantel @0 mg/kg body weight) was given
to treat urinary schistosomiasis and recommended anti—malarial
drug coartem (artemether—lumefantrine) was given to P. falciparum
positive children. Children with severe anemia were referred to the
nearby health post and clinic for treatment and further follow up.

2.7. Statistical analysts

Data was analysed using SPSS software (version 13.0, Chicago,
IL, USA) and SISA software. Chi—square was used to determine
association. Difference between means was analysed by
ANOVA, and values were considered to be statistically
significant when P values are less than 0.05.

3. Results
3.1. Description of study participant

A total of 387 study participants were included in this
study, 216 (55.8%) were males and 171 (44.20%) were females.
The overall prevalences of urinary schistosomiasis and P.
Jfalciparum malaria were 24.549 and 6.209%, respectively.
Only 2.84¢% of children carried concurrent infections of both
parasites. The mean age of all the study participants was
(10.0+3.1) years with minimum 5 and maximum 15 years. There
was no statistically significant differences (P>0.05) between
the mean age of male and female study participants. The
mean Hb level of male was (12.14+2.20) g/dL and female
was (12.07£1.70) g/dL. There was no significant difference in
mean Hb concentrations between the male and female study
participants (7>0.05).

3.2. Anemia prevalence in the study participanis

The overall prevalence of anemia in the study participant
(infected and non—infected) was 31.8%, based on WHO cutoff
value for anemia and anemia definition(14]. From the total
study participants who are coinfected with P. falciparum and
S. haematobium, 81.82% are anemic and the remaining 18.18%
have normal Hb level (>11g/dL). Out of the 24 malaria positive
individuals, 7 (29.20%) have less than 11 g/dL. Hb concentration
(Table 1). Furthermore, anemia was prevalent in 37 (38.95%) study
participants who are infected by S. haematobium (Table 1).

3.3. Relationships between S. haematobium egg counts and Hb
level in children

The level of hemoglobin in children was negatively correlated

Overall prevalence of anemia in children with malaria, urinary schistosomiasis or concurrent infection in children from Hassoba and Hassoba

Buri villages, Afar region, Ethiopia, Nov—Dec, 2008.

Hemoglobin concentration (g/dL)

Hemoglobin concentration (g/dL) Age (year) No. of children Hher Hhell ol

Malaria 9.6743.24 24 1 (4.209) 7 (29.209,) 16 (66.609)
Schistosomiasis 10.7742.73 95 0 (0.00%) 37 (38.95%) 58 (61.05%)
Co—infected 9.1843.57 11 4 (36.36%) 5 (45.469%) 2 (18.18%)

Values of age are shown in mean+SD.
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(r=—0.6 and P<0.01) with the number of S. haematobium
eggs/10 mL urine. As the number of eggs per 10 mL urine
increase, the Hb concentration significantly decreases (Figure 1).
Furthermore, parasitemia was negatively correlated (r=—0.53)
with hemoglobin level of the children (Figure 2).
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Figure 1. Relationship between egg count and Hb concentration from
Hassoba and Hassoba Buri villages, Afar region, Ethiopia, Nov.—Dec., 2008.
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Figure 2. Relationship between parasite density and Hb concentration from
Hassoba and Hassoba Buri villages, Afar region, Ethiopia, Nov.—Dec., 2008.

3.4. Hemoglobin concentration comparison in concurrent
infections, single infection and non—infected children

The mean hemoglobin level of all concurrently infected
children was (10.57+1.10) g/dL. One way ANOVA showed that,
the mean hemoglobin level in concurrently infected children
was significantly lower than non infected group (P=0.03). As
compared to the non infected and single infected cases, there
was significantly low mean hemoglobin concentration in
concurrently infected children (P<0.05). However, although the
mean hemoglobin concentration of children with concurrent
infection (10.57%1.10) g/dL. was lower than those infected with
malaria (11.73+2.02) g/dL or schistosomiasis (11.60£1.61) g/dL,
the difference was not statistically significant (P>0.05) in both
cases (Figure 3).
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Figure 3. Mean Hb concentration in non infected, co—infected, malaria

infected and schistosomiasis infected children from Hassoba and

Hassoba Buri villages, Afar region, Ethiopia, Nov.—Dec., 2008.
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4. Discussion

In the present study, the overall prevalence of S.
haematobium in children was found to be 24.549%, which
indicates decreased rate of infection compared with previous
studies in the area. For instance, Jemaneh et all10], reported
high prevalence (70%) of urinary schistosomiasis using filtration
method in Amibara irrigation scheme (Hassoba). Aemero also
had reported 469 prevalence of S. haematobium in Hassoba
village using urine dipstick methodI11l. Furthermore, Ayele
et al. reported 47.69% prevalence of urinary schistosomiasis
by urine filtration method among Hassoba village school
childrenl1sl. Several factors that might have contributed to
the decreased prevalence of urinary schistosomiasis in the
area include improvement in sanitation, safe water supply,
awareness about the disease and repeated chemotherapy. This
may resulted in decreased frequency of using schistosome
infected river water for bathing, drinking and for other
purposes. In addition, repeated year to year chemotherapy of
schoolchildren after epidemiological survey had an effect on
prevalence reduction.

This study revealed that, there is a significantly negative
correlation between egg count/intensity and hemoglobin
concentration. This agrees with the work of Friedman ez al.l6]
who reported risk of anemia are correlated with infection
intensity and Okafor and Elenwol18] showed that the
magnitude of S. haematobium egg counts are significantly
related to hemoglobin concentrationl16l. Tn addition, Stephenson
et al reported that the mean hemoglobin level in children is lower
with high S. haematobium infection and malaria positives(17].
A negative linear relationship was also found between low
hemoglobin concentration and prevalence of mixed—infectionl!8].

In this study, the hemoglobin concentration in concurrently
infected children showed significant difference compared
to the non—infected group, S. haematobium infected, and
P. falciparum infected. This is in agreement with the study
of Okafor and Elenwol18], who reported children who are
concurrently infected with malaria and urinary schistosomiasis
were found to have lower Hb concentration relative to those
with single infection and uninfected one. Although the basis
for malaria mediated anaemia has been elucidated by several
investigators7.19-22], the mechanism by which schistosomiasis
cause anemia is not well understood, but a logical explanation
lies on the ability of schistosomes eggs to penetrate the wall
of the bowl (in intestinal schistosomiasis) and the urinary
tract (in urinary schistosomiasis)6]. Therefore, their combined
presence and interaction to enhance the risk of anemia may
be responsible for the low hemoglobin concentration in
concurrently infected children than those infected with either
malaria or schistosomiasis.

In the present study, it was also been shown that although
there was a negative correlation between parasitemia and
hemoglobin concentration, the correlation was not statistically
significant. In contrast, Kitua et al.20 showed a significant
increase in the prevalence of anaemia with increase in malaria
parasite density. The finding of the present study substantiated
by the fact that, there is national malaria control program in
Ethiopia. This includes effective malaria control such as early
diagnosis and antimalarial drug treatment to reduce malaria
morbidity and acute infections. Therefore, early diagnosed
and treatment of patient before they develop high parasitemia
may be the reason for contradictory report on the effect of
parasitemia on hemoglobin concentration.

The present study does not adjust for the effect of other
determinants such as hematological features that might play
key roles in affecting the level of anemia, thus the effect of
these factors could not be discussed in this paper.
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Comments

Background

Schistosomiasis and malaria are fatal parasitic infections
that are prevalent in Ethiopia. Both diseases cause anemia but
existing reports were scanty on the association between anemia
and children who were co—infected with both parasites. This
original research performed in Amibara Woreda, Ethiopia
revealed that there was statistically significant reduction
in hemoglobin level in children with the co—infection as
compared to those who were healthy or infected with either one
of the parasites.

Research frontiers

Schistosomiasis and malaria are among the fatal neglected
diseases that afflict the poor in Ethiopia. This study highlighted
the significant reduction of hemoglobin levels among children
who were co—infected with the parasites. It is pertinent
for health care workers to be aware of the importance of
hemoglobin deficiency among the infected children in their
effort to reduce the mortality and morbidity rates related to the
infections.

Related reports

Friedman et al. (2005), McDevitt et al. (2004) and Sousa—
Figueiredo et al. 2012) reported on the effect of single infection
(either by Schistosoma spp. or Plasmodium spp.) on the
reduction of hemoglobin level of infected individuals.

Innovations and breakthroughs

There are scarce reports on the correlation between
schistosomiasis and malaria co—infection and hemoglobin
level. This manuscript is among the few reported

Applications

Awareness among the health workers on the significant
reduction of hemoglobin level among co—infected children
will provide extra evidence for them to initiate the reduction
of mortality and morbidity rates associated with the fatal
infections.

Peer review

This is a well-designed study on the correlation between
urinary schistosomiasis/malaria co—infection on anemia in an
endemic district in Ethiopia.
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