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Abstract

~

Malaria and typhoid fever are two leading infections of poverty with serious health and socioeconomic impacts, and
due to their geographical overlap, co-infections are very common. Their mimicking symptomatology often present with
gross misdiagnosis and mistreatment. This study was carried out to determine the incidence of malaria and typhoid co-
infections among adult population attending some selected healthcare facilities in Kawo Metropolis, Kaduna, Kaduna
State. A cross-sectional study was conducted on Two hundred and seventy six (276) patients. Venous blood samples were
collected for Widal and Malaria tests, respectively. The Widal agglutination test was performed by the rapid slide titration
method using commercial antigen suspension while the Malaria diagnosis was carried out using antigen based- Rapid
Diagnostic Test (RDT). Out of the 276 blood samples analyzed, 184 (66.67%) were positive for malaria, 143 (51.81%) were
positive for Salmonella typhi, while 132 (47.83%) were positive for both typhoid and malaria co — infection. However, the
prevalence of malaria parasite was statistically significant in relation to sex (p<0.05), as males had 75 (40.76%) prevalence
and females, 109 (59.24%). The highest prevalence of typhoid fever was recorded in males 87 (60.84%) while females
had the lowest prevalence of typhoid fever 56 (39.16%). Both malaria and typhoid were prevalent among the studied
population with high rate of co-infection. Co-infection was higher in females than males and use of herbal medicine for
treatment was common. Efforts should be made to improve on the living conditions of the people of Kawo and also, there
should be public enlightenment on the preventive and control measures of the two diseases. Since both diseases have
similar symptomatology, treatment should be based on adequate laboratory diagnosis. Also, personal hygiene is hereby

encouraged among the populace.

KKeywords: Malaria; Typhoid Fever; Salmonella; Kawo and Co — infection. )
Introduction and most vulnerable communities of which the people of

Malaria is a life threatening disease caused by five species of
protozoan parasite of the genus Plasmodium (P. falciparum,
P. vivax, P. malariae, P. ovale and P. knowlesi) that is trans-
mitted to humans through the bites of an infected 34 female
anopheles mosquito [1,2,3]. Nearly all human deaths by ma-
laria are caused by P. falciparum, mainly in sub-Saharan Af-
rica. Globally, an estimated 3.3 billion people in 97 countries
and territories are at risk of being infected with malaria and
developing disease and 1.2 billion are at high risk [3,4]. It is
estimated that 198 million cases of malaria occurred globally
in 2013 and the disease led to 584,000 deaths representing
a decrease in malaria case incidence and mortality rates of
30% and 47% since 2000, respectively [5,6]. It is considered
a disease of poverty and duly recognized as a public health
problem with overwhelming medical, social and economic
implications. Malaria exacts a heavy burden on the poorest

Kawo metropolis, Kaduna State is not an exception. Within
endemic countries, the poorest and most marginalized com-
munities are the most severely affected, having the highest
risks associated with malaria, and the least access to effec-
tive services for prevention, diagnosis and treatment [7]. Ty-
phoid fever is a bacterial infection due to Salmonella typhi.
Salmonella’s genus is Gram-negative, motile, non-sporing,
non-capsulate bacilli which exist in nature primarily as para-
sites of the intestinal tract of man and other animals [8].

Salmonella typhi and the paratyphoid bacilli are found only
in the intestinal tract of man for whom they have a high de-
gree of pathogenicity and in which they frequently cause
invasive disease that causes symptoms which may vary
from mild to severe and usually begin six to thirty days af-
ter exposure with gradual onset of a high fever after several
days [9,10]. Weakness, abdominal pain, constipation, and
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headaches are the commonest symptoms. Some people
develop a skin rash with rose colored spots. Without treat-
ment, symptoms may last for weeks or months. Other peo-
ple may carry the bacterium without symptoms; however,
they are still able to spread the disease to others [11,12].

Typhoid and malaria fever are two leading febrile iliness affect-
ing humans, especially in sub-Saharan Africa. They remain the
diseases of major public health importance and the cause of
morbidity and mortality. An association between malaria and
typhoid fever was first described in 1862 in North Americaasan
entity called typho-malaria fever [10,13]. It is acquired by the
ingestion of food and/or water contaminated with the faeces
of an infected person, which contain the bacterium, Salmonel-
la enteric serovar typhi; humans are the only infected [1,14].
Risk factors include poverty as a result of poor sanitation and
poor hygiene [15]. In the year 2000 and 2010, an estimated
21.7 million and 13.5 million typhoid fever illnesses were re-
corded. Between years 2000 and 2013, it resulted in estimat-
ed 217,000 and 161,000 deaths respectively [16,17]. Infants,
children, and adolescents in south-central and Southeast Asia
experience the greatest burden of illness [18,19]. Nonethe-
less, outbreaks of typhoid fever are frequently reported from
sub-Saharan Africa and countries in Southeast Asia [20,21].

Due to the geographical overlap of both infections, co-infec-
tions are very common. However, the precise incidence of the
concurrent malaria and typhoid fever in most geographical
areas is largely uncertain, as both share social circumstances
which are imperative to their transmission; individuals in areas
endemic for both diseases are at substantial risk of contracting
both these diseases, either concurrently or an acute infection
superimposed on a chronic one [22]. While high prevalence
of malaria is an established fact, it is only within the last de-
cade that an unusually high number of illnesses have been di-
agnosed as malaria co-existing with typhoid fever [23,24,25].
Malaria and typhoid fever often present with mimicking symp-
toms especially in the early stages of typhoid fever [23,25].
The situation often presents a diagnostic problem and in some
cases could lead to diagnostic confusion. As a result of this, the
importance of definitive laboratory-based diagnosis cannot be
overstated, before an individual is said to have concurrent ma-
laria and typhoid fever, the presence of Plasmodium species
and Salmonella enteric sub-sp enterica serotype typhi must
be demonstrated in the patient’s laboratory specimens [26].

Both diseases are common in many countries of the world
where poor sanitary habit, poverty and ignorance exist.
The first non-specific manifestations include fever, head-
ache, abdominal pain and vomiting. Despite the impor-
tance of concurrent malaria and typhoid fever in the trop-
ics, the challenges associated with the diagnosis and the
public health implications have not been comprehensively
reviewed. Hence, this paper presents a study carried out to
determine the prevalence of malaria, typhoid and their con-
fection in Kawo Metropolis, Kaduna, Kaduna State State.

Materials and Methods

Study area

The study was conducted in five (5) different healthcare facili-
ties Kawo Metropolis. Kaduna State is a state of the Federal
Republic of Nigeria located in the northwestern geopolitical
zone of the country. It takes its name for the capital of Kaduna,
hence it is usually referred to as Kaduna State to distinguish
the two. It is ranked 4th by land area and 3rd by population
in Nigeria. The state capital was the former capital city of the
British protectorate of Northern Nigeria region (1923-1966)
fter Zungeru (1903—-1923) and Lokoja (1897-1903). Other ma-
jor urban areas include Zaria, Kagoro, Kafanchan, Kachia, Nok,
Makarfi, Birnin Gwari and Zonkwa.

Kaduna is one of the largest centers of education in Nigeria.
The slogan of the state is Center of Learning because of the
presence of many institutions like Ahmadu Bello University
(established 1962), Nigeria Defense Academy (NDA), Air Force
Institute of Technology (Air Force University) etc. There are
many government schools, include primary schools and sec-
ondary schools. All secondary schools in Kaduna are owned by
the state government, federal government or private organi-
zations. There are many tertiary institutions in the state.

Sampling design

Two hundred and seventy six (276) adults were randomly
sampled across the selected healthcare facilities for this study,
irrespective of their sex, age and department.

Sample collection

Five millilitres (5ml) of blood sample was collected from each
patient into sterilized EDTA tube by trained phlebotomist.

Malaria diagnosis using antigen based- rapid diagnostic test
(RDT)

The test kit was detached from its seal and the blood from
the EDTA bottle was blotted into sample window (S) present
on the test kit, two drops of Malaria parasite test kit buffer
was added to the blood sample in the sample window (S) and
allowed to flow through the chamber labeled test (T) and con-
trol (C) windows. The test was allowed to run for 10mins. The
appearance of coloured band line at the control window (C)
only, indicates a valid but negative test while coloured band
lines appearing at the test window (T) and control window (C)
indicates a positive test. If there was no redline appearing at
the control window (C), it is thus interpreted as invalid and the
test is repeated [27].

Widal test

The agglutination test was performed on all blood samples by
the rapid slide titration method using Cal-Test Diagnostic Inc.
Chino, U.S.A. Widal commercial antigen suspensions, for the
somatic (O) and flagella (H) antigens by adding one drop of
the widal antigen suspension to the reaction circles containing
the patient’s serum. The content of each circle was uniformly
mixed over the entire circle with separate mixing sticks. The
slides were gently rocked back and forth, and observed for ag-
glutination for one minute. A positive widal test was consid-
ered for any serum sample with antibody titre > 1:160 to the
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O and H antigens of S. typhi [27].
Ethical Considerations

Prior to the study, ethical approval was obtained from Re-
search and Ethics Committee of the Kaduna State Ministry of
Health, while permission was obtained from the community
heads. Consent was sought and obtained from participants or
their relations and only those who gave their consents were
enrolled into this study. Information or results obtained from
the study was treated with utmost confidentiality and used for
the purpose of the research only.

Statistical analysis

Data were analyzed using statistical package for social sciences
(SPSS) version 23.0 (Chicago, USA). Chi-square (x2) was used
to determine if the relationships between the Malaria parasite
infection and Salmonella typhi were actually significant.

Results

Blood samples were collected from a total of 276 patients.
These blood samples were examined for the presence of ma-
laria parasites, typhoid fever and malaria/typhoid co-infection
in relation to Healthcare facility and Gender and the results
are presented below.

Prevalence of Malaria Parasite

Of the 276 (100%) patients screened and tested for malaria
parasites, 184 (66.67%) were positive to malaria parasite. On
the other hand, Females recorded higher prevalence of 109
(59.24%) than Males 75 (40.76%). Healthcare facility C record-
ed the highest prevalence 49 (26.63%) followed by Healthcare
facility B with 44 (23.91%) while Healthcare facility E recorded
the least prevalence 20 (10.87%) (Table 1).

Prevalence of Typhoid Fever

A total of 143 (51.81%) patients were positive for typhoid fe-
ver; 87 (60.84%) males and 56 (39.16%) females. Healthcare
facility B recorded the highest prevalence 34 (23.77%) fol-
lowed by Healthcare facility D with 33 (23.08%) while Health-
care facility E recorded the least prevalence 22 (15.38%). How-
ever, there is no significant difference between the age groups
(P >0.05) (Table 2).

Co-infection of malaria and typhoid fever

Of the 276 (100%) patients tested for malaria parasite and
typhoid fever, 132 (47.83%) were recorded as co-infection.
Healthcare facility B recorded the highest prevalence 32
(24.24 %) followed by Healthcare facility D with 29 (21.97 %)
while Healthcare facility C recorded the least prevalence 21
(15.91%). However, there was a significant difference in the
age groups (P < 0.05) (Table 3, Figure 1).

Table 1: Prevalence of malaria parasite in relation to Healthcare facilities and Gender among sampled population in Kawo Metropolis.

Male Female Total
Healthcare Facilities No. Examined (%) No. Infected (%) No. Examined (%) | No. Infected (%) | No. Examined (%) No. Infected (%)
A 20 (13.07) 10 (50.0) 38 (30.89) 18 (16.51) 58 (21.01) 28 (15.22)
B 26 (16.99) 11 (42.31) 29 (23.58) 33(30.28) 55 (19.93) 44 (23.91)
C 24 (15.69) 22 (91.67) 30 (24.39) 27 (24.77) 54 (19.57) 49 (26.63)
D 25 (16.34) 17 (68.0) 31 (25.20) 16 (14.68) 56 (24.29) 33(17.93)
E 28 (18.30) 15 (53.57) 25 (20.33) 15 (13.76) 53 (19.20) 20 (10.87)
Total 153 (55.43) 75 (40.76) 123 (44.57) 109 (59.24) 276 (100) 184 (66.67)

Table 2: Prevalence of Typhoid fever in relation to Healthcare facilities and Gender among sampled population in Kawo Metropolis.

Male Female Total
Healthcare Facilities No. Examined (%) No. Infected (%) No. Examined (%) | No. Infected (%) | No. Examined (%) | No. Infected (%)
A 20 (13.07) 10 (50.0) 38 (30.89) 18 (16.51) 58 (21.01) 28 (15.22)
B 26 (16.99) 11 (42.31) 29 (23.58) 33(30.28) 55 (19.93) 44 (23.91)
C 24 (15.69) 22 (91.67) 30 (24.39) 27 (24.77) 54 (19.57) 49 (26.63)
D 25 (16.34) 17 (68.0) 31(25.20) 16 (14.68) 56 (24.29) 33(17.93)
E 28 (18.30) 15 (53.57) 25 (20.33) 15 (13.76) 53 (19.20) 20 (10.87)
Total 153 (55.43) 75 (40.76) 123 (44.57) 109 (59.24) 276 (100) 184 (66.67)

Table 3: Prevalence of Malaria Parasite, Typhoid Fever and their Co — infection in relation to Healthcare facilities in Kawo Metropolis.

Male Female Total
Healthcare Facilities | No. Examined (%) | No. Infected (%) | No. Examined (%) | No. Infected (%) | No. Examined (%) | No. Infected (%)
A 20 (13.07) 10 (50.0) 38 (30.89) 18 (16.51) 58 (21.01) 28 (15.22)
B 26 (16.99) 11 (42.31) 29 (23.58) 33(30.28) 55 (19.93) 44 (23.91)
C 24 (15.69) 22 (91.67) 30 (24.39) 27 (24.77) 54 (19.57) 49 (26.63)
D 25 (16.34) 17 (68.0) 31 (25.20) 16 (14.68) 56 (24.29) 33(17.93)
E 28 (18.30) 15 (53.57) 25 (20.33) 15 (13.76) 53 (19.20) 20 (10.87)
Total 153 (55.43) 75 (40.76) 123 (44.57) 109 (59.24) 276 (100) 184 (66.67)
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Figure 1: Malaria Parasite, Typhoid Fever and their Co — infection in relation
to Healthcare facilities.

Discussion

Malaria and typhoid is still a major public health problem in
tropics. The prevalence of malaria and typhoid co-infection is
high in this study. Malaria and typhoid fever are tropical dis-
eases where poverty mal-nutrition, poor sanitary status, poor
personal hygiene, poor health facilities, poor social service
and low level of education are among the factors that make
tropical areas disease laden [28]. The findings reveal that a to-
tal percentage prevalence of 66.67% for malaria parasite was
recorded among the sampled population of selected Health-
care facilities in Kawo Metropolis, Kaduna, Kaduna State. This
is quite high. It shows that mosquitoes’ breeding, inoculation
and transmission rate is very high, hence the study area is
endemic for malaria. This high prevalence of malaria parasi-
taemia could be attributed to environmental factors such as
altitude and rainfall and thick vegetations, which promote the
intensity of mosquitoes breeding and transmission in Kawo
Metropolis. Also, the case of Kawo metropolis is worsened
due to their poor knowledge of methods for prevention/con-
trol of mosquitoes bites, hence malaria.

Females recorded higher positive cases of malaria infection
(59.24%) more than males (40.76%), which is contrary to the
report of [28] in Calabar and Akure respectively. However, this
result corroborates the report of and [19] who recorded a
higher prevalence among female students (56.9%) than male
students (42.9%) in Abakaliki and Wukari, Nigeria. The high
prevalence recorded among gender could be as a result of
their different habits, level of exposure to mosquito bites and
immunity developed against the parasite [29]. Typhoid fever
prevalence rate was equally high (51.81%); 87 (60.84%) males
and 56 (39.16%) females, but not statistically significant (P >
0.05). This prevalence rate is contrary to the report of[30] in
Samaru, Zaria where females had slightly higher prevalence
rate of typhoid fever (45.3%) than males (42.2%) but similar
to the result obtained by [31] in Pakistan where the males had
higher frequency of typhoid (51%) than females (49%). The
high prevalence of typhoid fever could be attributed to the
source of drinking water (such as water from uncovered well,
contaminated sachet water) and indiscriminate defaecation
in bushes around water sources which is a common practice
among dwellers of Kawo metropolis which could have contrib-
uted to the high burden of typhoid fever recorded in this study
[13].

The prevalence of malaria and typhoid co-infection (47.83%)
in this study is higher than (10.33%) reported by [32] in So-
koto, (15.2%) by (Mbah and Agu, 2014) in Zaria and (28%) by
(Orok et al., 2016) in Calabar. However, there was a significant
difference between the numbers of individuals co-infected
and those not co-infected (P < 0.05). Delay in treatment and
treatment option could contribute to persistence and contin-
ued transmission of the co-infections.

In view of this significant difference and in order to roll out any
case of malaria with mimicking symptoms, or the influence of
anamnestic response the practical use of cultural methods for
the diagnosis of typhoid fever should be emphasized in our
clinical laboratories. This will also improve patient manage-
ment by cutting down cost of treatment and eliminate other
risks associated with misuse of antibiotics.

Conclusion

In view of this study, malaria and typhoid fever were prevalent
in Kawo metropolis and still remain diseases of major public
health importance. Comparably, both malaria parasitaemia
and its co-infection with typhoid were more prevalent in fe-
males than in males of Kawo Metropolis. Typhoid fever was
found to be more prevalent in males than in females. Since
both are diseases of poverty, efforts should be made to im-
prove on the living conditions of the people of Kawo Metrop-
olis. Also, there should be public enlightenment of the pre-
ventive and control measures of the diseases. Both diseases
have similar symptomatology; therefore, treatment should be
based on adequate laboratory diagnosis. Also, personal hy-
giene is hereby encouraged among the populace.
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