MALARIA AND TYPHOID COINFECTION EVALUATION AMONG TELA PHCC STUDENTS IN GASSOL LGA, TARABA STATE
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ABSTRACT

The broad objective of this study  is to present an assessment of malaria and typhoid co-infection among individuals attending Tela PHCC in Gassol LGA Taraba State. Venepunture technique was used for collection of the blood samples. A total of 250 patients with clinical suspicion of malaria and typhoid fever comprising of 113 males and 137 females were examined. Giemsa stained thick and thin blood films were used to detect malaria parasites in the samples.Typhoid fever was diagnosed from each sample using Widal reagents and cultural method.The data generated from this study were presented using descriptive statistics. The results were analyzed in percentage and Chisquare. 
In conclusion, the result of the study shows that malaria prevalence rate (80.8%) is high in PHCC Tella. The prevalence rate of malaria and typhoid fever co-infection (28.0%) was equally high. There was a substantial result discrepancy between widal test (46.8%) and blood culture (0.8%) for the diagnosis of typhoid fever. The study therefore recommended that  the incidence of typhoid and malaria co-infection could be reduced to minimal if diagnosis of typhoid fever by cultural method is emphasized in our clinical hospital laboratories. This will also improve patient management by cutting down cost of treatment and eliminate other risks associated with misuse of antibiotics.

CHAPTER ONE

INTRODUCTION

Background of the study

Malaria is a rapidly developing fever disease caused by Plasmodium parasites, which are transmitted to individuals by the bites of female Anopheles mosquitoes that have been infected. Malaria has garnered significant attention through various pronouncements, prompting the establishment of numerous targets since the turn of the millennium. This heightened focus is warranted due to the alarming fact that over half of the global population remains susceptible to the threat of malaria.According to the World Health Organisation (WHO, 2015), Ukaegbu et al. (2014) assert that Malaria is a potentially fatal illness resulting from infection by five distinct species of protozoan parasites belonging to the Plasmodium genus, specifically P. falciparum, P. vivax, P. malariae, P. ovale, and P. knowlesi.

According to the World Health Organisation (2011) and Iwuafor et al. (2016), there is a global population of around 3.3 billion individuals residing in 97 countries and territories that are susceptible to malaria infection and subsequent illness development. Additionally, it is noted that 1.2 billion individuals are considered to be at a high risk of contracting malaria. It is worth mentioning that the overwhelming majority of human fatalities resulting from malaria can be attributed to the Plasmodium falciparum parasite, primarily concentrated in the sub-Saharan African region. According to the World Health Organisation (WHO) reports from 2013 and 2014, the global incidence of malaria in 2013 was projected to be approximately 198 million cases, resulting in 584,000 deaths. These figures indicate a decline in both the incidence of malaria cases and mortality rates by 30% and 47% respectively, when compared to the year 2000. The condition is widely seen as a manifestation of poverty and is formally acknowledged as a public health concern with significant medical, social, and economic ramifications (Isah et al., 2011). In countries where malaria is prevalent, it is observed that the most economically disadvantaged and socially marginalised people experience the greatest impact, since they face the highest susceptibility to malaria and encounter significant barriers in accessing adequate prevention, diagnosis, and treatment services (World Bank, 2014).

On the contrary, typhoid fever, alternatively referred to as "typhoid," is a clinically manifested bacterial illness caused by Salmonella typhi, also known as Salmonella enterica serotype Typhi (Modebe et al., 2014; Wain et al., 2015). The transmission of typhoid fever occurs by the consumption of food and/or water that has been contaminated with the faecal matter of an individual who is infected with the bacteria Salmonella enteric serovar typhi. It is important to note that humans are the exclusive hosts of this infection (Ukaegbu et al., 2014). One of the risk factors associated with increased susceptibility to certain health conditions is poverty, which can be attributed to inadequate sanitation and hygiene practises (Wain et al., 2015). During the years 2000 and 2010, approximately 21.7 million and 13.5 million cases of typhoid fever were reported, respectively. During the period from 2000 to 2013, there were approximately 217,000 and 161,000 recorded fatalities, as reported by Crump et al. (2010) and Buckle et al. (2010) respectively. According to Crump et al. (2004), the region of south-central and Southeast Asia bears the highest prevalence of sickness among infants, children, and adolescents. However, it is worth noting that instances of typhoid fever are commonly documented in sub-Saharan Africa and Southeast Asian nations (Muyembe et al., 2009; Baddam et al., 2012).

As a result of the geographical overlap of both illnesses, the occurrence of co-infections is highly prevalent. The exact prevalence of co-occurring malaria and typhoid fever in many regions is largely unknown due to the shared social factors that contribute to their transmission. Individuals living in areas where both diseases are endemic face a significant risk of contracting either both diseases simultaneously or experiencing an acute infection on top of a chronic one (Keong et al., 2006). 

Statement of the problem

Malaria and typhoid fever remain the disease of major public health importance and cause of morbidity and mortality in tropical Africa. Both diseases are common in many countries of the world where the prevailing environmental conditions of warm, humid climate, poor sanitary habits, poverty and ignorant exist. These two diseases have been associated with poverty and underdevelopment (Ammon, 2013). Malaria and typhoid fever often present with mimicking symptoms especially in the early stages of typhoid fever (Ammah et al., 1999; Ohanu et al., 2003). While high prevalence of malaria is an established fact, it is only within the last decade that an unusually high number of illnesses have been diagnosed as malaria co-existing with typhoid fever.  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 malaria 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 (Uneke 2006). Therefore it is against this background that this study seeks to present an assessment of malaria and typhoid co-infection among individuals attending Tela PHCC in Gassol LGA Taraba State.
Objective of the Study

The broad objective of this study  is to present an assessment of malaria and typhoid co-infection among individuals attending Tela PHCC in Gassol LGA Taraba State. Specifically, the study seeks to:

To determine the prevalence of malaria and typhoid fever among  individuals attending Tela PHCC in Gassol LGA Taraba State.
To investigate the rate of co-infection with respect to the use of widal test and blood culture methods for diagnosing typhoid fever in Tela PHCC in Gassol LGA Taraba State. 
To ascertain the overall prevalence of  malaria and typhoid fever co- infections among patients  in Tela PHCC in Gassol LGA Taraba State.
Research Question

What is the prevalence of malaria and typhoid fever among  individuals attending Tela PHCC in Gassol LGA Taraba State.
What is the rate of co-infection of malaria and typhoid in individuals attending in Tela PHCC in Gassol LGA Taraba State using  use of widal test and blood culture methods for diagnosing typhoid? 
What is the overall prevalence between malaria and typhoid fever infections among patients  in Tela PHCC in Gassol LGA Taraba State.
Significance of the study

The findings from this study would be useful to the following; patient, ministries of health, hospitals, policy makers and health practitioners . To health practitioners, the result of the study would help them in caring adequately and planning well for patients attending the clinic when treating them for malaria and typhoid. This study will help policy makers to formulate relevant policies on malaria and typhoid prevention .This study would be useful to government and parastatal by educating them on the need to provide concerted health education intervention to improve the attitude and knowledge of Taraba State resident regarding poor health seeking behavior and adequate strategies for malaria and typhoid prevention especially with the use of insecticide, treated Net, adequate funding, etc. necessary for controlling and reducing incidence of malaria and typhoid in the general public.
Scope of the study

The scope of this study borders on the assessment of malaria and typhoid co-infection among individuals attending Tela PHCC in Gassol LGA Taraba State. The study will further discuss the risk factors leading to malara and typhoid infection. The study will also examine  rate of co-infection of malaria and typhoid in individuals attending in Tela PHCC in Gassol LGA Taraba State using  use of widal test and blood culture methods for diagnosing typhoid.
1.7 Limitation of the study

Financial constraint– Insufficient fund tends to impede the efficiency of the researcher in sourcing for the relevant materials, literature or information and in the process of data collection (internet, questionnaire and interview).
Time constraint– The researcher will simultaneously engage in this study with other academic work. This consequently will cut down on the time devoted for the research work.
CHAPTER TWO

LITERATURE REVIEW

2.0 INTRODUCTION

Our focus in this chapter is to critically examine relevant literature that would assist in explaining the research problem and furthermore recognize the efforts of scholars who had previously contributed immensely to similar research. The chapter intends to deepen the understanding of the study and close the perceived gaps.

2.1 CONCEPTUAL FRAMEWORK 

CONCEPT OF MALARIA

Malaria is one of the febrile illness and the most common fatal disease in the world caused by one or more species of plasmodium. These are plasmodium falciparum, P. Vivax, P. Ovale, P. Malariae, and P. Knowlesi. Most deaths are caused by P. falciparum because others generally cause a milder form of malaria (WHO, 2011).

Parasitic infection of red blood cells is caused by Plasmodium falciparum, Plasmodium vivax, Plasmodium malariae and Plasmodium ovale.

Malaria remains a great human scourge. Adults and children below 5years are among the most vulnerable groups. Considering the closeness between mother and child, effective measures put in place to protect the mother from malaria could also protect the child and hence reduce the morbidity and mortality related to malaria. The World Health Organization during its Global ministerial conference on malaria in 1992 in Amsterdam, approved a number of control measures which included early diagnosis and prompt effective treatment, chemoprophylax is in susceptible groups, reduction of man vector contact, Information Education and Communication, surveillance and research.
EPIDEMIOLOGY AND CLINICAL FEATURES

Malaria is ubiquitous in the tropical regions of the world. It is found in Central America, the Island of Hispaniola in the Carribbean, the Amazon region of South America, throughout most of Sub-Saharan Africa, parts of the Arabian peninsula, the near East, and in parts of the South Pacific. Many of these same regions also share heavy HIV/AIDS and TB burdens.33
Malaria is endemic throughout most of the tropics, approximately 3.4 billion people worldwide who are exposed annually, 1.2 billion are at high risk; the World Health Organization (WHO) states that more than 207 million developed symptomatic malaria in 2012.33 Malaria is endemic in more than100 countries on 5 continents. Ninety-nine percent of these countries had on-going malaria transmission. An estimated 3.3 billion people were at risk of malaria in 2010. Of this total, 2.1 billion at low risk (1 case per 1000 population) were living mostly in the WHO African (47%) and South-East Asia Regions (37%). Out of 99 countries with on-going malaria transmission, 43 recorded decreases of > 50% in the number of malaria cases between 2000 and 2010. Another 8 countries recorded decreases of > 25%. An estimated 655 000 persons died of malaria in 2010 eighty six percent of the victims were children under 5 years of age, and 91% of malaria deaths occurred in the WHO African Region. Approximately 300-500 million cases a year. Six countries - Nigeria, the Democratic Republic of Congo, Burkina Faso, Mozambique, Cote d'Ivoire and Mali - account for 60%, or 390,000, of malaria deaths.

Malaria is transmitted throughout Nigeria. Five ecological zones define the intensity and seasonality of transmission and the mosquito vector species: mangrove swamps; rain forest; guinea-savannah; sudan-savannah; and sahel-savannah. The duration of the transmission season decreases from year-round transmission in the south to three months or less in the north. 

Malaria accounts for 60% of outpatient visits and 30% of hospitalizations among children under five years of age. It is also responsible for an estimated 300,000 deaths in children under five years of age each year and contributes to an estimated 11% of maternal mortality20
Group susceptible to malaria

All are susceptible to malaria some develop immunity after many exposures, normally after 5 years of age in an areas with high transmission of malaria. The highest risk groups are Pregnant women and children under 5 yrs old. Pregnancy reduces a woman’s immunity to malaria. Women can suffer from anaemia and give birth to low birth weight babies, which can contribute to increased infant mortality. Children under 5 have not developed enough immunity and are the most likely to suffer from cerebral malaria. Also, foreign visitors are at high risk since they have had little exposure to the disease.
CAUSATIVE AGENT OF MALARIA

Malaria is caused by five (5) species of plasmodium. They are as follows:

Plasmodium vivax (p. vivax) – This species is milder and generally not fatal. However, infected people still need treatment because their untreated progress can also cause a host of health problems. (Rogreson et al 2007)

Plasmodium  Malariae ( P. Malaria) This species also is milder and not fatal. The infected person should be properly treated to avoid further health problems. This species is known to stay in the blood of the affected for several years (WHO, 2008).

Plasmodium  Ovale (P. Ovale) -  It is also mild and as well need adequate treatment to avoid serious health condition. It stays in the liver of the affected person even for years without symptoms. (Neeru, 2005)

Plasmodium Falciparum (P. Falciparum) This is the most serious form of the disease. It is most common in Africa, especially sub-saharan Africa. It needed thorough and adequate treatment of the affected person (Okwa, 2003).

Plasmodium knowlesi (P. Knowlesi). This causes malaria in macaques but can also infect humans
INCUBATION PERIOD OF PLASMODIUM

This refers to how long it takes from initial infection to the appearance of symptoms. This generally depends on the type (species) of parasite.

P. falicparum      -       9 to 14 days

P. Vivax             -       12 to 18 days

P. vivax             -       12 to 18 days

P. malaria 


18-40 days

However, incubation periods can vary from as little as 7 days to several months for P. vivax and p. ovale

SIGNS AND SYMPTOMS

The signs and symptoms of malaria typically begin 8-25 days following infections. However, symptoms may occur later in those who have taken antimalaria medication as prevention. The signs and symptoms may include the following

Fever

Shivering

Joint pain (Arthralgia)

Vomiting

Hemolytic anemia

Jaundice

Convulsion

Sudden coldness followed by rigor

Severe headache

Enlarged spleen etc.

LIFE CYCLE

The life cycle malaria is complex with asexual reproduction in the mammalian host and sexual reproduction in the anophelene vector. The female anopheles mosquito carrying malaria causing-parasites feeds on a human and injects the parasite in the form of sporozoites into the blood stream. The sporozoites travel to the liver and invade the liver. Within some days (5-6) the sporozites grow, divide and produce tens of thousands of merozoites. Some malaria parasite species remain dormant for extended periods in the liver. The merozoties exit the liver cells and re-enter blood stream to invade the red blood cell, it under goes asexual replication and release new formed merozoites from the red blood cells. Some of the merozoites infected blood cells instead of replicating asexually, develop into sexual forms of the parasite called male and female gametocytes that circulate in the blood stream.

When the mosquito has a blood meal, it ingests the gametocytes. In the gut, the infected human blood cell burst, releasing the gametocytes, which develop further into mature sex cell called gametes. Male and female gametes fuse to form ookinetes which burrow into the mosquito midgut and form outcasts. Growth and division of each oocyst produce thousands of active haploid forms called sporozoites which migrates to the salivary gland of the mosquito waiting for another round of blood meal (Ter kulie et al 2003)

PATHOGENESIS

During the life cycle of malaria parasites in human body, Mosquito infects a person by taking a blood meal. Initially, sporozoite enters the blood stream and migrate to the liver. They infect liver cells (hepatocytes); where they multiply into merozoites, rupture the liver cells and escape back into the blood stream. Then, the merozoites infect red blood cells, where they develop into ring forms, trophozoites and schizonts which in turn produce further merozoites. Sexual forms (gametocytes) are also produced, which if taken up by a mosquito, will infect the host and continue the life cycle. Malaria develop into too phases- exoerythrocytic and erythrocytic cycle/phases. Exoerythrocytic has to do with infection of hepatic or liver cells while erythrocytic phase entails infection of erythrocytes or red blood cell, the sporozite migrates to the liver and infects the hepatocytes. It can continue to multiply without showing any symptoms within 8-30 days (cogsnell, 1992).

CONCEPT OF TYPHOID

Typhoid 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 parasites of the intestinal tract of man and other animals. The species and strains of Salmonella that commonly cause typhoid fever in humans are Salmonella paratyphi A, Salmonella paratyphi B, Salmonella paratyphi C and Salmonella typhi (Lerner and Lerner, 2003). It is largely a disease of developing nations due to their poor sanitation and poor hygiene (Wain et al., 2015). It is spread by eating food or drinking water contaminated with faeces of an infected person (WHO, 2008). Transmission by flies such as Musca domestica has also been reported (Centre for Disease Control and Prevention, 2007). The most prominent feature of the infection is fever (Nnabuchi and Babalola, 2008). Globally, typhoid fever is an important cause of morbidity in many region of the world with an estimated 12 – 33 million cases leading to 216,000 – 600,000 deaths annually (Pang et al., 1995).

EPIDEMIOLOGY AND CLINICAL FEATURES

Salmonella typhi and the paratyphoid bacilli are found only in the intestinal tract of man for whom they have a high degree 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 after exposure with gradual onset of a high fever after several days (Okore  Ubiaru Prince and Chigozirim2015). Weakness, abdominal pain, constipation, and headaches are the commonest symptoms. Some people develop a skin rash with rose colored spots. Without treatment, symptoms may last for weeks or months. Other people may carry the bacterium without symptoms; however, they are still able to spread the disease to others.

Typhoid fever is even less well understood in Africa than it is in Asia; largely due to poor resources for laboratory diagnostics and insuffiecient infrastructure to support epidemiological and clinical studies. These problems are manifestations of the challenges faced by a large, largely impoverished, continent with a high burden of HIV and unstable governments and with health-care priorities that overwhelm a country’s ability to provide safe food and potable water. In Africa, access to safe water should not be confused with access to piped water because water treatment plants age and resources are diminished (Nnabuchi and Babalola 2008). Attempts to define the burden of typhoid fever in Africa show very clearly a need for well designed studies. 

Pradhan (2011) and colleagues attempted to calculate burden using published studies and concluded that information was too scarce to estimate anything better than a crude incidence rate—50 cases per 100 000 for a population of about 820 million. The 2010 Global Burden of Disease study2 estimated similar rates, but Buckle and colleagues1 increased these estimates—724·6 cases per 100 000—with the addition of rates from one publication from Kenya.47 The differences in estimates is driven by data from an area in which no interventions to control typhoid fever had been introduced. Earlier studies, as used by Pradhan (2011) and colleagues, assessed typhoid fever incidence rates after two large placebo-controlled trials for the typhoid vaccine. These trials involved more than 11 000 people in South Africa and more than 32 000 people in Egypt and so herd immunity (and hence decreasing incidence of typhoid fever in the controls) might have lowered disease rates.
CAUSES OF TYPHOID

According to Chwatt (1985) he observed that the causes of typhoid fever include:

   Inadequate human waste treatment 

    Limited water supply especially in the urban areas 

    Over burdened health care system 

Typhoid fever is also caused by s.typi bacteria.

MODE OF TRANSMISSION

On mode of transmission he said that the causative organism of typhoid fever has no host other than human being it can be transmitted through the following ways.

Through contact with acutely infected person or chronic carries. 

Direct contact from person to person through facial    oral route.

Through eating or drinking contaminated food or water.

 Heath workers can contact, if after working on an infected person and through laboratory accident.

 Through easting shellfish that have been contaminated     by infected stools or urine.

Through the ingestion of food or drink contaminated    by the faeces or urine of infected people.

SYMPTOMS


Bain (19940) was of the opinion that the symptoms of typhoid  fever include;

Abdominal pain which is estimated to 20-40%

Fever up to 75% of patients has the following symptoms 

Headache, Anorexia, cough, weakness, sore throat, Dizzines, muscle pains, Rash, Abdominal pain, malaise. Constipation or diarrhoea, rose-coloured sports on the chest and belly, Enlarge Spleen or liver, loss of appetite, Runny Nose, Nausea, Joint  pains, Nose bleeds, Vomiting, vision changes e.t.c.

SOURCES OF INFECTION

According to chwatt (1985) typhoid fever is a common world wide illness, transmitted by the ingestion of food or water contaminated with the faces of an infected person, which contain the bacterium salmonella enterica. This bacteria perforate through the intestinal wall and are phagocytosed by macrophages. Chwatt (1985) also discover that the sources of infection of typical fever include;

​-   Water that is contraindicated with feces

-
Milk and daily product, inadequate pasteurization or improper handing and contamination with feces 

-   Shell fish-contaminated water

-  Dried on frozen eggs; infected fowls on contamination
during processing.

- Meats and products infected animals and contamination with feces by rondents and humans.

   -    Recreational drugs; marijuana and others. 

    -   Animals, dyes; e.g caramines used in drugs, foods and cosmetics 

-    Household pest.

Chwatt (1988) was of the view that since the bacterial only survive in human host and are spread by contaminated food water in developing countries, sanitary measures must be take, infected meats, eggs, etc. must be through cooked. Carries must not be allowed to work as food handlers and should observe strict hypienic precautions. Injections of acetone; killed bacteria should be given and to occasionally for immunization and to prevent further spread of the disease. Also, human waste should be properly disposed and treated Refuse should be unlimited, water supply and treatment of contamination water should be treated before being supplied, individuals should learn personal hygiene by avoiding food that is not well prepared. The should also learn boiling heir drinking water and cook their food very well before taking them. Infected person should go to the hospital for adequate treatment. Health worker should be careful while working on infected persons, should avoid laboratory accidents by all means. 


Holmgren (2005)  was of the view that typical fever is spread by; eating food or drinking liquids that have been handled by a carrier of the S. typhi bacteria who has not washed his/her hands properly after going to the toilet.

Using a toilet contaminated with bacteria and then touching your mouth before washing your hands.

Drinking water or eating shellfish that have been contaminated by infected stools or urine.

Holmgren stated that the causes of typhoid fever are as followings;

  Ingestion of contaminated food or water 

  Contact with an acute case of typhoid fever.

  Water is contaminated where there is inadequate  sewerage system and poor sanitation. 

Salmonella may directly infect the gall bladder through 


the hepaticduct or spread to other areas of the body through the blood stream.

Contact with a chromic asymptomatic carrier 

By eating food or drinking beverages that have been handled by a person carrying the bacteria.

PREVENTION

Holmgren went further to explain from his finding that typhoid fever can be prevent through the following ways;


Avoid popping too many anti-pyretics like corcin.


Avoid foods which disturb the stomach spicy foods, tea, coffee aerated drinks, refined food and alcohol.


Avoid risky foods and drinks.

He discovers that the methods of treating hypoid fever are as follows;

Appropriate antibiotics are given to kill the bacteria. There are increasing rates of antibiotic resistance throughout the world, so the choice of antibiotics should be a careful one.

Wash your hands carefully with soap and water after using the bathroom

Chloramphenical was the initial drug of choice (DOC) but is not commonly used because of widespread resistance, high relapse rates and risk of bone marrow toxicity.

Have your doctor collect follow up stool samples top ensure that nos typi bacteria remain in your body.

Prompt surgical intervention for severe instestinal bleeding or bowel perforation has been shown to reduce mortality substantially.

Clark (2004) state that polluted water is the most common source of typhoid transmission. In addition, shellfish taken from sewage contaminated beds, vegetable fertilized with might-soil ad eaten raw, contaminated milk and milk products have bee shown to be a sources of infection.

TREATMENT

Recent reviews of diagnosis and treatment of typhoid fever3,4 make it clear that the laboratory diagnosis of typhoid fever is largely dependent on the detection of organisms in blood by PCR (best suited to epidemiological surveys) or culture (although sensitivity remains a limitation).4–6 The Widal test for antibody production is unreliable and new-generation serology tests such as typhidot and tubex have not proved reliable in Africa7–9 or Asia.10,11 One new test format that shows promise is the typhoid–paratyphoid diagnostic assay,12 which detects IgA. This method has specificity of detection of circulating IgA for the diagnosis of typhoid fever with use of ELISA11 and improves the sensitivity (to 100%) through amplification of the signal by isolation and incubation of peripheral blood lymphocytes

 Treatment with ﬂ uoroquinolones, azithromycin, and third-generation cephalosporin drugs is the main treatment, with chloramphenicol used in regions in which susceptible strains are present.

In 1970, the use of plaused medicaled resistance was introduced because of the increased mortality rate associated with the former treatment and this is a non-antibiotic drug. Later, antibiotic drug which is ampicillic (induced to bone marrow toxity) being prescribed at 1lg orally every 6 hours trimethoprim-sul-fane thozagole (tmp-Smz) is also being prescribed at one table twice a day. In 1994, cephalosporios were recommended for empirical antibiotic treatment of susceptible strains and is being prescribed at 1-2g one or twice a day for ten days. A 5-7 day therapy is sufficient for uncomplicated cases. Quinotones  is antibiotics for multi-drug resistant infection mainly for styphi infections.
 MALARIA AND TYPHOID COINFECTION AMONG ADULTS
An association between malaria and typhoid fever (malaria – typhoid co-infection) was first described in the Medical Literature in the middle of the 19th century and was named typhoid-malarial fever by the United State Army Doctor Joseph J. Woodward (1833 – 1884) in 1862. Typhoid – malaria fever was found among young soldiers during the American Civil War who were suffering from febrile illness that seemed to be typhoid rather than a new species of disease (Bynun, 2002). Like malaria, there is a popular belief that typhoid fever is endemic and quite prevalent in Nigeria (Ohanu et al., 2003). Patients, who fail to respond to the first line of malaria treatment usually, suspect typhoid fever (Onuigbo, 1990). Malaria and typhoid usually present similar symptoms particularly at the beginning of typhoid fever (Nsutebu et al., 2001). Owing to the fact that it is sometimes very difficult to differentiate clinically the presentation of typhoid fever from that of malaria without laboratory.

support (Rooth and Bjorkman, 1992). Many clinicians usually request that both tests be performed on individuals presenting with fever of malarial typhoid signs and symptoms co-infection with malaria and typhoid is believed to be common and therefore the simultaneous treatment of both infection is quite rampant (Mbu et al., 2003).

Children in sub-Saharan Africa including Nigeria are vulnerable to influenza, malaria, and typhoid coinfection with little or no information on their coexistence. This is because 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, headache, abdominal pain and vomiting. Despite the importance of concurrent malaria and typhoid fever in the tropics, the challenges associated with the diagnosis and  the public health implications have not been comprehensively reviewed.

2.2 THEORITICAL FRAMEWORK

Health Believe Model

The HBM is founded on the expectancy–value theory, which states that a person's values and expectations drive motivation. The HBM is one of the most widely used models in health behavior research and practice, and it was created to explain and predict health-related behaviors. It suggests that people's perceived susceptibility (i.e., beliefs about their risk of contracting a health condition), perceived threat (feelings about the seriousness of contracting an illness or leaving it untreated), perceived benefits of taking health action and barriers to action, and perceived self-efficacy can predict people's engagement (or lack of engagement) in health-promoting behavior. 

The Health Belief Model (HBM) was developed to help understand why people did or did not use preventive services offered by public health departments in the 1950’s, and has evolved to address newer concerns in prevention and detection (e.g., mammography screening, influenza vaccines) as well as lifestyle behaviors such as sexual risk behaviors and injury prevention. The HBM theorizes that people’s beliefs about whether or not they are at risk for a disease or health problem, and their perceptions of the benefits of taking action to avoid it, influence their readiness to take action. 

Core constructs of the HBM: 

• Perceived susceptibility and perceived severity • Perceived benefits and perceived barriers 

• Cues to action 

• Self-efficacy (added more recently).

The HBM has been most-often applied for health concerns that are prevention-related and asymptomatic, such as early cancer detection and hypertension screening – where beliefs are as important or more important than overt symptoms. The HBM is also clearly relevant to interventions to reduce risk factors for cardiovascular disease.
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Source: Becker, M. H. & Maiman, L. A., (1975). Socio-behavioral determinants of compliance with health and medical care recommendations. Medical Care, 134(1), 10-24. The relevance of this theory to the study, signifies that pregnant women can only opt for traditional medicine in treating malaria depending on their socioeconomic status, educational exposure and their locality. 

2.3 EMPIRICAL STUDIES

In a study carried out by Odikamnoro, Ikeh,  Okoh,  Ebiriekwe, Nnadozie,  Nkwuda & Asobiey (2018) on incidence of malaria/typhoid co-infection among adult population in 
Unwana Community, Afikpo North Local Government Area, Ebonyi State, Southeastern Nigeria, Three hundred and fifty (350) individuals were examined, their blood samples subjected to microscopic examination and widal agglutination tests, for identification of Plasmodium parasites and antibodies to Salmonella enterica serovar typhi respectively. Questionnaire was administered to obtain information on malaria/typhoid management practices. The therefore conclude 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 Unwana 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.


In another study conducted  Simon-Oke and Akinbote (2020) on  Prevalence of Malaria and Typhoid Coinfection in Relation to Haematological Profile of University Students in Akure, Nigeria. Of the 200 examined students, 121 (60.5%) were positive for malaria and 161 (80.5%) were positive for typhoid fever. Male were more infected with both malaria and typhoid fever (43% and 40.5% respectively), however, the difference in the prevalence of infections between the genders were not statistically significant (P > 0.05). The study concluded that The incidence of typhoid and malaria co-infection will greatly reduce when there is improved personal hygiene, targeted vaccination campaigns and intensive community health education on preventive and control measures against malaria and typhoid fever.


Daniel, AND Usang et’al (2016) conducted  a study on n prevalence of malaria and typhoid fever co-infection among febrile patients was carried out in College of Health Technology Medical Centre, Calabar, Cross River State, between January and December, 2015. Venepunture technique was used for collection of the blood samples. A total of 250 patients with clinical suspicion of malaria and typhoid fever comprising of 113 males and 137 females were examined. Giemsa stained thick and thin blood films were used to detect malaria parasites in the samples. Typhoid fever was diagnosed from each sample using Widal reagents and cultural method. Out of the 250 patients, 202 (80.8%) tested positive for malaria, 117 (46.8%) tested positive for typhoid by the Widal test and 2 (0.8%) with blood culture. Males 97 (85.8%) were more infected with malaria than females 105 (76.6%). The study therefore concluded that incidence of typhoid and malaria co-infection will greatly reduce if the diagnosis of typhoid fever in malaria endemic areas such as Calabar is based on blood culture.

CHAPTER THREE

MATERIALS AND METHODS

3.1
INTRODUCTION


In this chapter, we described the research procedure for this study. A research methodology is a research process adopted or employed to systematically and scientifically present the results of a study to the research audience viz. a vis, the study beneficiaries.
3.2.STUDY AREA

This study was carried out in Taraba State, Nigeria. Taraba is a state in North Eastern Nigeria, named after the Taraba River which traverses the southern part of the state. Taraba's capital is Jalingo.  Specifically the Primary Health Care Corporation in Tella was chosen for the study. Primary Health Care Clinic (PHCC TELLA) is located at Wukari-Numan Road, Tella, LGA. Tella is a town/city situated in Taraba State near the Taraba River. It is under Gassol Local Government Area of Taraba State.Gassol is a Local Government Area in Taraba State, Nigeria. Its headquarters are in the town of Mutum Biyu (or Mutumbiyu or Mutum Mbiyu) on the A4 highway at8°38′00″N 10°46′00″E. It has an area of 5,548 km² and a population of 244,749 at the 2006 census. The postal code of the area is 672.
3.3 SUBJECTS SELECTION 

A total number of two hundred and fifty (250) febrile patients (age ranged 1 to 75 years) consisting of one hundred and thirteen (113) males and one hundred and thirty seven (137) females suspected for malaria and/or typhoid fever who had not taken antimalarial drugs and/or antibiotics within two weeks were included. Patients with underlying disease were excluded from the study.

3.4 ETHICAL CONSIDERATION 

Approval was obtained from Primary Health Care Clinic (PHCC) Tella Gassol, LGA. Taraba State . Written informed consent was obtained from each study subject or guardian of the wards and confidentiality of the participant’s results ensured throughout the research. 

3.5 SAMPLE COLLECTION AND PROCESSING 

Five millilitres of blood drawn by venepuncture from each patient were tested for malaria parasites, Salmonella typhi Oand H antibodies and also cultured for S. typhi. The collected blood samples were analyzed within 30 minutes of collection. 

3.6 PARASITOLOGICAL EXAMINATION 

Giemsa – stained thick and thin blood films were prepared for each sample according to standard method. The films were examined microscopically by a qualified and licensed Medical Laboratory Scientist for the presence of malaria parasites within red blood cells in thin films. For thick film, the trophozoites and gametocytes were looked for. A smear was considered negative for malaria parasites if no parasites were seen after examining at least 100 microscopic fields (Monica, 2005). 

3.7 WIDAL TEST 

The widal agglutination test was performed on all blood samples by the rapid slide titration method using Cromatest Widal commercial antigen suspensions, (Linear Chemicals & L Barcelona, Spain) for the somatic (O) and flagella (H) antigens according to manufacturer’s instructions. A positive widal test was considered for any serum sample with antibody titre ≥ 1:160 to the O antigen of S. typhi. 

3.8 BACTERIOLOGICAL BLOOD CULTURE 
Two millilitre of each blood sample were aseptically introduced into 18ml of thioglycolate broth and incubated at 37OC for an initial period of 48 hours and subcultured on macConkey agar. S. typhi organisms were identified on the basis of standard cultural, microscopic and biochemical characterization (Cowan, 1981). Inoculated blood culture media was discarded as negative if there was no growth after 7 to 10 days. Identification Positive samples were identified on the basis of microscope for malaria parasite and agglutination reaction for widal test by a trained Medical Laboratory Scientist at  PHCC Laboratory. 

The following plus sign scheme was used to report parasite numbers as follows: 

1 – 10 parasites per 100 high power fields -- - + 

11 – 100 parasites per 100 high power fields --- ++ 

1 – 10 parasites in every high power field --- +++ 

More than 10 parasites in every high power field --- ++++

 (Yusuf, 2005). 

The degree of agglutination was recorded in titres according to manufacturer’s instruction of Cromatest antigen suspension reagents as follows:

 No agglutination:

<1:20

Scanty agglutination
1:40

Slight agglutination
1:80

Heavy agglutination
1:160

Very heavy agglutination
1:320

CHAPTER FOUR 

DATA PRESENTATION AND ANALYSIS

4.1 INTRODUCTION



This chapter presents the analysis of data derived through key informant  which is the lab scientist in PHCC Tella. The analysis and interpretation were derived from the findings of the study. The data analysis depicts the simple frequency and percentage of the respondents as well as interpretation of the information gathered. The data generated from this study were presented using descriptive statistics. The results were analyzed in percentage and Chisquare.
4.2
DATA PRESENTATION
Question 1: What is the prevalence of malaria and typhoid fever among  individuals attending Tela PHCC in Gassol LGA Taraba State.

Table.4.1 Overall Prevalence of Malaria using Giemsa Stain and Typhoid Fever using Widal Reagent among Febrile Patients
	Illness
No. examined
No. infected
Percentage (%)

	Malaria
250
202
80.8

Typhoid
250
117
46.8


Field Survey 2022

From the table above, A total of two hundred and fifty (250) febrile patients were examined for malaria using Giemsa stain and typhoid fever using Cromatest Widal reagent. Out of the numbers, *202 (80.8%) had malaria parasite and 117 (46.8%) had typhoid fever.

Table.4.2: Frequency and Distribution of Malaria using Giemsa Stain and Typhoid Fever using Widal Reagents between Genders of Febrile Patients

	Sex
	No. tested
	No. infected with malaria (observed
freq.)
	Expected Freq.
	Positive (%)
	No. infected with typhoid (observed
freq.)
	Expectd Freq.
	Positive (%)

	M F

Total
	113

137

250
	97

105

202
	101

101

202
	85.8

76.6

80.8
	40

77

117
	58.5

58.5

117
	35.4

56.2

46.8


Field Survey 2022

The prevalence of malaria and typhoid between genders is shown in Table 3.2. Out of the 250 febrile patients examined, 97 (85.8%) of the males and 105(76.6%) of the females were positive of malaria while 40(35.4%) of the males and 77(56.2%) of the females were positive of typhoid fever. There was no significant difference (P>0.05) between the male and female febrile patients infected with malaria while there was a significant difference (P<0.05) between the male and female febrile patients infected with typhoid fever. Calculated X2 value for malaria = 0.317 Critical X2 value = 3.841 df = 1 P > 0.05 Since the calculated X2 value for malaria is less than the critical X2 value at P > 0.05, there is no significant difference between the male and female patients infected with malaria. Calculated X2 value for typhoid = 11.701 Critical X2 value = 3.841 df = 1 P < 0.05 Since the calculated X2 value for typhoid is greater than the critical X2 value at P < 0.05, there is a significant difference between the male and female patients infected with typhoid fever.

Table.4.3 Age Incidence of Malaria Parasite using Giemsa Stain and Typhoid Fever using Cromatest Widal Reagents among Febrile Patients

	Age group
	No. Tested
	No. infected with malaria
	Percentage Positive (%)
	No. infected with typhoid
	Percentage Positive (%)

	1 – 15

16 – 30

31 – 45

46 – 60

61 – 75

Total
	16

83

88

54

9

250
	15

67

71

44

5

202
	93.8

80.7

80.7

81.5

55.6

80.8
	8

35

48

22

4

117
	50.0

42.2

54.5

40.7

44.4

46.8


Field Survey 2022


The age incidence of malaria and typhoid fever among febrile patients is shown in (Table 4.3). The participants were aged between 1 and 75 years. More participants were in the age group of 31 – 45 years and the least were in the age group of 61 – 75 years. Among the age groups, 1 – 15 years had the highest malaria prevalence rate of 15(93.8%) while 61-75 years had the least malaria prevalence rate of 5(55.6%). 31 – 45 years had the highest typhoid prevalence rate of 48(54.5%) while 46 – 60 years had the least typhoid prevalence rate of 22(40.7%).
Question 2:  What is the rate of co-infection of malaria and typhoid in individuals attending in Tela PHCC in Gassol LGA Taraba State using  use of widal test and blood culture methods for diagnosing typhoid? 
Table.4.4 Frequency and Distribution of Co-Infection with Malaria using Giemsa Stain and  Typhoid using Widal Reagent between Genders of Febrile Patients

	Sex
	No. tested
	No. infected with both malaria/typhoid
	Percentage Positive (%)

	Male Female
Total
	113

137

250
	24

46

70
	21.2

33.8

28.0


Field Survey 2022

Out of the 250 febrile patients examined for co-infection (Table 3.4), 70(28.0%) were co-infected with malaria and typhoid fever. Among these numbers, 24(21.2%) of the males were co-infected while 46(33.6%) of the females were co-infected.
Table.4.5 Age Incidence of Co-Infection with Malaria Parasite using Giemsa Stain and Typhoid Fever using Widal Reagent between Genders of Febrile Patients

	Age group
	No. tested
	No. infected
	Percent

Positive

(%)
	No. tested
	No.

infected
	Percentage Positive

(%)

	-
1 – 15

16 – 30

31 – 45

46 – 60

61 – 75

Total
	Male

8

34

41

28

2

113
	Male

3

5

12

4

0

24
	Male

37.5

14.7

29.3

14.3

0

21.2
	Female

8

49

47

27

7

137
	Female

3

16

17

9

1

46
	Female

37.5

32.7

36.2

33.3

14.3

33.6


Field Survey 2022

The age incidence of co-infection with malaria and typhoid fever is shown in Table 4.5. The age group of 1- 15 years of the males had the highest co-infection 3(37.5%), and the age of 61 – 75 years of the males had no co-infection 0(0%) while the age group of 1 – 15 years of the females had the highest co-infection of 3(37.5%) and the age group of 61 – 75 years of the females had the least co-infection 1(14.3%).

Question 3: What is the overall prevalence between malaria and typhoid fever infections among patients  in Tela PHCC in Gassol LGA Taraba State?

Table.4.6 Overall Prevalence of Co-Infection with Malaria using Giemsa Stain and Typhoid Fever using Blood Culture

	Illness
	No. examined
	No. infected
	Percentage

Positive (%)

	Co-infection with

malaria and typhoid
	250
	2
	0.8


Field Survey 2021

Out of the 250 febrile patients examined (Table 4.6), 2(0.8%) were co-infected with malaria parasite and typhoid fever using Giemsa stain and blood culture.
4.3 DISCUSSION OF FINDINGS 

The study shows that the overall prevalence of malaria 202(80.8%) and typhoid fever 117(46.8%) were quite high. The prevalence of malaria obtained in this study was similar to figure in Sierra Leone who reported prevalence of 79.94% while the prevalence of typhoid fever was lower than the prevalence rate of 83.54% obtained in the same area (Michaella et al., 2014).

 The overall prevalence rates were however higher than the 38.78% and 42.86% reported by Okore et al for residents of Obuda – Aba, Abia State, 36.5% and 19% by Meseret et al at rural health centre in Northwest Ethiopia and 8% and 38.5% by V.A Pam et al at antenatal clinics in Wuse Central Hospital, Abuja. The high prevalence rates obtained in this study could probably be due to the fact that the area is endemic with high and perennial transmission especially in the raining season, poor access to clean water, poor access or adherence to effectives control measures such as the use of insecticide treated nets (ITNs).

 The prevalence of malaria was higher in males 97(85.8%) than females 105(76.6%), but there was no statistically significant association (P > 0.05). On the contrary another study done by A. J. Sundufu et al in Sierra Leone showed that females (53.4%) are more affected than males (46.6%). This might be due to the fact that males often refuse to sleep inside insecticide treated nets, sleeping late in the night and have greater chance to travel to malaria endemic area for daily labour to make both ends meet. The prevalence of typhoid fever was greater in females 77(56.2%) than males 40(35.4%), and was statistically significant (P < 0.05). However, other previous studies in Sokoto, showed that the frequency of typhoid fever was greater in males, 29.4% than in females, 22.9% (H.M. Alhassan et al., 2012). 

This suggests that females may be more prone to the disease. Females may acquire infection from unhygienic environment, during child care, improper food preparation and other household activities, thus increasing the frequency of typhoid fever. Among the age groups, those within the age group of 1-15 years had the highest prevalence of malaria 15(93.8%) while those in 61 – 75 years had the least 5(55.6%). This is consistent with the general observation that the age group is more vulnerable to the disease in areas of high transmission (H.M. Gilles, 1993).

 Naturally acquired immunity builds up in older adults following repeated exposure to the parasite and is manifested by lower parasite densities and fewer clinical malarial episodes than younger children (S.K. Sharma et al¸ 2004). Those within the age group of 31 – 45 years had the highest prevalence rate of typhoid fever 48(54.5%) while 46 – 60 years had the least 22(40.7%). This is contrast with the report of Okore et al., which showed that age group of 46 – 60 years had the highest prevalence rate of typhoid fever, 48.33%. The higher prevalence among the age group of 31 – 45 years could be as a result of the individuals patronizing restaurants where they buy food from food vendors which may not be well prepared in a clean environment and drinking any available water. 

The co-infection of malaria and typhoid fever using widal reagents is 70(28.0%), among who were 24(21.2%) males and 46(33.8%) females. On the contrary, a coinfection prevalence rate of 10(5.0%), 2(20.0%) males and 8(80.0%) females were reported in Ekwulumili. The higher coinfection rate amongst females occur due to the fact that most female farmers and traders spend their time in the farms and markets where they may have no other sources of drinking water and hence to drink water from streams and sachet water and are also easily expose to mosquitoes bite (Agwu et al., 2008). On the age group, 1- 15 years had the highest co-infection rate 3(37.5%) in both males and females and 61 – 75 years had the least 1(14.3%) in females. This agrees with the work of Onyido et al., who had the age group of 1 – 10 years as the highest co-infection rate, 1(11%) and 51 – 60 years as the least, 1(2.78%).The result of the co-infection using blood culture was 2(0.8%). This is in agreement with the study in Kaduna, 0.5% (F.A. Mbuh et al., 2003), Sierra Leone, 0.6% (A.J. Sundufu et al., 2012) and Ebonyi, 0.8% (A,C.Nwuzo et al., 2009) but less than the study in Lagos, 19.95% (K.O. Akinyemi et al., 2007), and Enugu 26.6% (M.E. Ohanu et al., 2003).

 Even though blood culture is a gold standard test for typhoid fever diagnosis, it can be affected by duration of infection, intake of antibiotics (Monica, 2006), and laboratory setup. Because of the high prevalence of typhoid fever and malaria in the tropics, coinfections are common (C.J. Uneke, 2008). The high rate of typhoid and malaria coinfection using widal test may be responsible for the frequent treatment of mixed infection in PHCC. However, blood culture results showed that this rate of coinfection is only 0.8%. Hence, typhoid fever could cross-react with malaria using widal test reagent (P. Pradhan, 2011) and lead to over diagnosis of typhoid fever. Thus, over diagnosis of typhoid fever leads to unnecessary exposure of patients to the side effects of antibiotics.

CHAPTER FIVE

SUMMARY, CONCLUSION AND RECOMMENDATION

5.1 SUMMARY


The broad objective of this study  is to present an assessment of malaria and typhoid co-infection among individuals attending Tela PHCC in Gassol LGA Taraba State. Specifically, the study determined the prevalence of malaria and typhoid fever among  individuals attending Tela PHCC in Gassol LGA Taraba State. The study investigated the rate of co-infection with respect to the use of widal test and blood culture methods for diagnosing typhoid fever in Tella PHCC in Gassol LGA Taraba State.  The study further ascertained the overall prevalence of  malaria and typhoid fever co- infections among patients  in Tela PHCC in Gassol LGA Taraba State.



Venepunture technique was used for collection of the blood samples. A total of 250 patients with clinical suspicion of malaria and typhoid fever comprising of 113 males and 137 females were examined. Giemsa stained thick and thin blood films were used to detect malaria parasites in the samples.Typhoid fever was diagnosed from each sample using Widal reagents and cultural method.The data generated from this study were presented using descriptive statistics. The results were analyzed in percentage and Chisquare.
5.2 CONCLUSIONS


Malaria and typhoid fever are a major public health problem in tropical and subtropical countries caused by very different organisms, protozoa and Gram negative bacilli, respectively, and transmitted via different mechanisms. People in endemic areas are at a risk of contracting both infections concurrently. There is a considerable overlap of signs and symptoms of malaria and typhoid fever. Thus the similarity of clinical features of both diseases leads to misdiagnosis and mistreatment of the febrile patients. Findings of the study reveals the following.

 Out of the 250 patients, 202 (80.8%) tested positive for malaria, 117 (46.8%) tested positive for typhoid by the Widal test and 2 (0.8%) with blood culture. Males 97 (85.8%) were more infected with malaria than females 105 (76.6%) but there was no statistically significant difference (P>0.05) in the prevalence of infection while the prevalence of typhoid fever was higher in females 77 (56.2%) than males 40 (35.4%) and was statistically significant (P<0.05). 70 (28.0%) were co-infected with malaria and typhoid, out of these, 24 (21.2%) were co-infected with malaria and typhoid among the males and 46 (33.8%) were co-infected with malaria and typhoid among the females. Coinfection was highest in the age group of 1 – 15 years in both males and females. The rate of co-infection was high when typhoid fever was diagnosed by Widal (28.0%) than by blood culture method (0.8%).

In conclusion, the study shows that malaria prevalence rate (80.8%) is high in PHCC Tella. The prevalence rate of malaria and typhoid fever co-infection (28.0%) was equally high. There was a substantial result discrepancy between widal test (46.8%) and blood culture (0.8%) for the diagnosis of typhoid fever.

5.3 RECOMMENDATION

From the result of the study, the following recommendation were proffered:

For the diagnosis of typhoid fever. However, the incidence of typhoid and malaria co-infection could be reduced to minimal if diagnosis of typhoid fever by cultural method is emphasized in our clinical hospital laboratories. This will also improve patient management by cutting down cost of treatment and eliminate other risks associated with misuse of antibiotics.

This study also recommends that patients tested negative for malaria parasitaemia by standard microcopy, who still suffer re-surgencies of malaria and typhoid fever be retested using both standard microscopy and Rapid Diagnostic Test. This is to prevent misdiagnosis and unnecessary treatment for malaria in many malaria suspected subjects.

Generally, presumptive rule diagnosis should be avoided to enable malaria suspected patient to undergo laboratory test before onset of treatment for malaria. This will help prevent emergence of antimalarial drug resistance resulting due to much exposure of the parasite to the drug leading to a selection under pressure whereby the parasite mutate to circumvent therapeutic effect of the drug.
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