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Typhoid fever is a multi systemic disease caused by Salmonella Typhi, this 
disease has caused serious threat to public health as its symptoms are non-
specific, the disease is linked to poor water quality arising from improper waste 
disposal practices and poor personal hygiene practices common in Niger Delta 
region. These conditions are more pronounced in the rural areas where the 
incidence of typhoid fever is relatively high. The lack of specificity of the clinical 
spectrum, added to the difficulty of achieving a definitive bacteriologic or 
serologic diagnosis, frustrates clinicians managing typhoid fever. Thus it is 
pertinent to monitor and combat this preventable scourge by improvement in 
basic necessities of life such as potable water, hygienic food handling in addition 
to health education. National surveillance programmes and international 
collaborations are needed to address the substantial gaps in the knowledge 
about the epidemiology of typhoid fever in Niger Delta. Hence this review is 
aimed to guide researchers and management of typhoid fever in Niger Delta 
region of Nigeria. 

Keywords: Salmonella, Enteric Fever, Typhoid Fever, Niger Delta, Prevalence, 
Management, incidence  
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INTRODUCTION  

Enteric fever is an ancient systemic disease, which has 
afflicted mankind since human populations grew large 
enough to contaminate their water and food supplies. 
Enteric fever (typhoid or paratyphoid fever) is caused by 
several Salmonella enterica serotypes including S. Typhi 
and S. Paratyphi A, B, or C, with human beings as the only 
known natural hosts and reservoir of infection [1]. 
Enteric fevers have continued to pose a serious threat to 
public health especially in economically poor countries 
where level of hygiene is below standards and sanitary 
conditions are poor [2]. Estimates for the year 2000 
suggest that there are approximately 21.5 million 
infections and 200,000 deaths from typhoid fever 
globally each year [3&4], Attributable deaths annually, 
predominantly among children under the age of five 
years [5].  In Africa, about 4.36 million cases occur out of 
an estimated population of 427 million and it is often 
encountered in tropical countries including Nigeria 
where they constitute serious source of morbidities and 
mortalities [6].  

 

 

There has been no detailed epidemiological investigation 
of the source and spread of Salmonella enterica serotype 
Typhi [7]. This febrile disease is among the major widely 
spread diseases affecting both children and young adults 
in their reproductive years [7]. Nigeria like many other 
tropical and developing countries has been described as 
endemic zone for typhoid fever [8]. It is thus considered 
one of the most serious infectious disease threats to 
public health on a global scale, with particular concern 
over the rapid and widespread emergence of resistance 
to multiple antibiotics. Multi drug resistant typhoid fever 
was reported by the researchers [9].  However, national 
surveillance programmes for typhoid fever generally do 
not exist in most developing countries including Nigeria 
despite the substantial burden of disease. 

The distribution pattern of the infections seems 
uncertain in Nigeria and appears to show geographical 
variation. Some studies found that enteric fevers are 
more prevalent in males than in females [10; 11], but  
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Zaki and Karande in 2011 [12], found no influence of age, 
sex and social class on the distribution pattern of S. 
Typhi/Paratyphi in Ile-Ife, south western Nigeria thus 
the disease in Nigeria show its it has no predilection for 
age, sex and social race as long as one comes in contact 
with the infection. 

Niger Delta has swamps covering an area of about 9, 000 
km2 [13] with conterminous mangrove forests, covering 
about 10,000km2, which is the largest in Africa, and third 
largest in the world after Indonesia and Brazil [14] Niger 
Delta is situated in the southern part of Nigeria covering 
about 70,000 km2, and is made up of about nine states: 
Abia, Akwa Ibom, Bayelsa, Cross Rivers, Delta, Edo, Imo, 
Ondo and Rivers State. The persistent growth of filth in 
the cities as well as the corresponding abysmal 
management of wastes (both industrial and domestic) is 
a sordid reflection of the state government and people to 
safeguard their health and general wellbeing as about 
60% of the inhabitants live and work in the polluted 
environment for their livelihood [15]. Inadequate 
potable water supplies are a serious socio-economic 
problem that has caused the inhabitants to resort to 
polluted river water for domestic water supplies. 
Polluted and untreated water supplies are responsible 
for water-borne infections such as enteric fevers. 
However, in Niger Delta region today the fresh water 
sources available to the local inhabitants are either 
unsafe as People living along the river banks defecate 
directly into the river and also use it for domestic 
activities, so are predisposed to enteric organisms 
Salmonella inclusive. Yet epidemiological data on the 
distribution of the disease in the area seems lacking [16]. 
This manuscript is a review work, which aims to guide 
researchers and management of typhoid fever in Niger 
Delta region of Nigeria. This review work introduced 
comprehensively typhoid fever, including its 
epidemiology, high risk population, predisposing factors, 
clinical features, differential diagnosis, lab issues, 
antibiotic resistance and management of typhoid. In 
summary, this manuscript included very specific details 
of every aspect of typhoid fever, so it is very suitable to 
being guide for researchers in Nigeria. 
 
INCIDENCE OF TYPHOID 

Nigeria does not have national surveillance programmes 
for typhoid fever; therefore, incidence values in terms of 
number of cases for a population do not exist. Most 
estimates of incidence in Niger Delta are from 
laboratory-based surveillance of pathogens responsible 
for diarrhoea and febrile cases.   

There is a major seasonal variation in the incidence of 
salmonella infection in Nigeria. However 
Tamunobereton-ari et al., 2013 observed that the 
incidence is higher in the dry seasons when rural and 
indeed urban water supply is lowest and people 
congregate at the few sources left, the peaks are also 
noticed at the beginning of wet season. These are times 
when contaminated water is spread by rains [17].  

 

 

This no doubt accounts for the rise in the incidence of 
typhoid fever, which has been documented in such 
communities during this period of the year [17]. 

However several studies in Nigeria also show that the 
incidence of salmonella infection is increasing as shown 
by Doughari et al., 2007 and Todd et al 2008a [18 &19]. 
This study also reveals Salmonella Typhi is the dominant 
serotype in Nigeria isolated from clinical samples thus 
infancies should be on proper recovery of this pathogen 
among febrile patient. The percentage incidence is about 
60-80% and the Carriership has been a very important 
factor in the spread of the disease.  Morbidity associated 
with illnesses due to Salmonella continues to be on the 
increase and, in some cases, resulting in death [20]. Also 
in Nigeria, the statistical analysis in the medical 
laboratories and various hospitals and health care 
delivery centres has revealed the rate at which people 
are suffering from typhoid fever, and this could be 
attributed to consumption of contaminated food 
products and water [21]. Also, according to Isa, et al., 
2013 the cases of enteric fever have been reported to 
hospitals on daily basis in Nigeria and that the situation 
was very high in most communities in the rural areas, 
where sanitation and potable water are unavailable [22]. 
These high incidences are also related to high floods 
which ravaged the region which was attributed to 
climate change.  

In 2001, Gasem et al., 2001 [23] reported that, between 
1984 and 1999, some 954 children below the age of 15 
years were diagnosed with typhoid fever in western 
region, among them 108 had ileal perforation confirmed 
at surgery a worst stage of the disease among infected 
patients which could not have been isolated from stool 
and blood. This situation represents about 52% of all 
documented cases of typhoid fever in adults and 
children. Reports from three different health institutions 
in Lagos state, South-West Nigeria showed serious cases 
of multi-drug resistant Salmonella Typhi in young adults 
between the age of 16 and 30, with 635 cases diagnosed 
in just 15 months (i.e. May 1997 to July 1998). Recently, 
Akinyemi et al., 2007 reports an incidence of 441 
patients infected by the same infection in the same area, 
such cases are common due mispriscription, drug abuse 
and improper taken of drug regime [24]. 

Medical records obtained by Tamunobereton-ari et al., 
2013 [17] from two health facilities in Rivers State 
Nigeria (University of Port-Harcourt Teaching Hospital 
(UPTH) and Braith-Waite Memorial Hospital (BMH)) 
over a period of 25 years to estimate the accurate 
burden and incidences of typhoid and cholera in Port 
Harcourt metropolis, South-South Nigeria, confirms that 
typhoid fever is on the increase as recent data from 2010 
recorded high incidence rates (Fig 1), with a frequency 
of 90% in the month of October and 33.3% in the month 
of July. His findings also attributed factors other than 
sewage disposal such as poor awareness to visit health 
facilities to handling such cases, availability of more and 
sensitive diagnostic tools, and proper keeping of medical 
records. 
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KEY: UPTH-University of Port Harcourt Teaching Hospital, BMH-Braith-Waite Memorial Hospital. 
 

Figure 1: Annual incidence rates of typhoid and cholera for both UPTH and BMH in Port-Harcourt South-South 
Nigeria from 1986 – 2010 [17]. 
 
A major concern is that most of the patients also suffered 
from other pollution related diseases such as dysentery, 
cholera etc. and since greater percentage of patients with 

typhoid and cholera were treated as outpatients. There 
is indeed more incidence rate than public health records 
from the available hospital based records [17].  

 
 

 
  

KEY: GHC-Y: Government House Clinic Yenagoa, GH-A: General Hospital Agudama-Ekpetiama, CHC-A: Comprehensive 

Health Centre Amassoma, FMC-Y: Federal Medical Centre- Yenagoa 

Figure 2: Widal screening annual incidence rate of three Health care delivery centres in Bayelsa State. 
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Figure 3: Disease frequency rate of  comprehensive health centre-amassoma, bayelsa state 
 
A record survey on the incidence of typhoid fever in 
Bayelsa State, south-south Nigeria has shown that local 
communities have more cases of the incidence though 
with less population size, this was shown on a survey in 
Agudama-Ekpetiama and Amassoma located on the 
Wilberforce Island of Bayelsa State (Fig 2 and Fig 3).  
This is so because most inhabitants from these 
communities resort to polluted water from pits and the 
River Nun water for their daily needs such as washing, 
bathing, cooking etc, it was also observed that most of 
the inhabitants could not afford the packaged water 
popularly known as ‘sachet water’ sold by vendors which 
is believed to be cleaner in appearance. Also the month 
of June and July recorded the highest occurrence both in 
the rural (Amassoma and Agudama-Ekpetiama) and 
urban centres, Government House Clinic Yenagoa (GHC-
Y) and Federal Medical Centre Yenagoa (FMC-Y) as these 
months are peak rainy season and may be attributed to 
runoffs carrying along debris and leakages from pit 
latrines and soakaways etc. A similar scenario was also 
observed for UPTH and BMH in a study carried out by 
Tamuunobereton-ari et al., 2013 [17]. 

 Though with a slight difference, this is so because Port-
Harcourt, the capital city of Rivers state which has a 
Government public water supply as against Yenagoa 
(Bayelsa State), which has no public water supply and 
the inhabitants rely mostly on commercial water sellers 
who many times neglect or ignore personal hygiene and 
sanitation practices. However, from records obtained 
from some health facilities, it is elucidate that seasonal 
variation in Nigeria is a major factor in determining 
incidence rate for salmonellosis as well as the locations. 
Recent study by Okoye and Iteyere, 2014 [25] also 
reported the high incidence of typhoid fever at Ubeji in 
Warri-town and attributed the incidence on the poor 
physicochemical properties of water especially the 

Biochemical Oxygen Demand (BOD) and Dissolved 
Oxygen (DO) that account for the activities of the 
microorganisms and organic pollution causing the 
diseases. The study also revealed strong relationship 
between the BOD and DO of Warri River and incidence of 
the enteric infections among the people using the water. 
similar observational and relationships documented the 
interdependencies of enteric infections (i.e. typhoid 
fever and dysentery) on the BOD and DO of water. This 
gives no doubt river water is one main source of 
infections of Salmonella in Niger Delta as this potential 
pathogen is isolated from surface water sources and 
possible route of transmission such as food and 
asymptomatic carriers who hike the infection rate of the 
pathogen [26]. 
 

AGE OF INFECTION 

Typhoid affects all Nigerian age group, classes, sex, but is 
higher in slums than in the modern part of the cities 
[27&28]. However, most documented typhoid cases 
involved school-aged children and young adults. But, the 
true incidence among very young children and infants is 
thought to be higher. The presentations in these age 
groups may be atypical, ranging from a mild febrile 
illness to severe convulsions, and the S. Typhi infection 
may go unrecognized. This may account for conflicting 
reports in the literature that this group has either a very 
high or a very low rate of morbidity and mortality as 
stated by Song et al., 1993 [7], also stated by Smith et al., 
2011 [29], that the febrile disease is among the major 
widely spread disease affecting both young children and 
young adults in their reproductive years. There is no 
doubt that the disease has negatively magnified the 
socio-economic status of the region as well as the 
country as a whole. 
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PREDISPOSING FACTORS 
Environmental contamination and personal hygiene 
practices  
Environmental and behavioural risk factors that 
predispose to typhoid fever include eating food from 
street vendors, living in the same household with other 
typhoid carriers, not washing the hands adequately, 
sharing food from the same plate, drinking non-potable 
water, and living in a household that does not have a 
sanitary toilet. 
 
Niger Delta region of Nigeria water table is high (one can 
reach water within one metre depth) and most 
communities are riverine thus Problems linked to poor 
water quality arising from improper waste disposal 
practices, surface runoff and seepage. These are very 
common in Port Harcourt, Yenagoa, Warri, Benin and 
other cities within the delta region where the incidence 
of typhoid, diarrhoea, cholera, dysentery and malaria are 
reported on daily basis. However, in Niger Delta region 
today the fresh water sources available to the local 
inhabitants are either unsafe as People leaving along the 
river banks practice defecation directly into the river as 
well as using the same source for bathing, washing and 
cooking, so are predisposed to enteric organisms 
including Salmonella species.  
 
Waterborne pathogens present a greater health risk to 
people using river water for drinking, bathing, irrigation 
of crops eaten raw, fishing, and recreational activities 
[30; 31]. In order to reduce waterborne disease 
outbreaks World Health Organization (WHO) developed 
microbiological quality guidelines based on intended 
water uses. The guidelines stipulate that faecal coliforms 
(FC) should not exceed 103 per 100 mL of water to be 
used in irrigation of crops that are eaten uncooked, 
sports fields, and public parks in unrestricted regions 
[32]. 

The major source of enteric pathogens in water is faeces 
from human and other mammals. Entry of pathogens 
into rivers can occur either from a point source, non- 
point sources or both. Non- point source microbial 
pollution of rivers occurs from rainwater surface run-
offs, storm sewer spillages or overflow, while point-
source pollution comes from discharge of untreated or 
partially treated effluents from wastewater treatment 
plants [33; 34]. The impact of river pollution on human 
health depends mainly on the water uses, as well as the 
concentration of pathogens in the water [35]. Unhygienic 
practices in respect of diarrhoea as well as enteric fever 
includes lack of handwashing in relation to defecation 
and food and water handling, and inadequate disposal of 
faeces, flying insects feed on faeces may also occasionally 
transfer bacteria through poor hygiene habits and public 
sanitation conditions, some of the carriers may be out 
working as food handlers, processors in food industries 
or water industries and even house hold workers who 
take care of daily feeding. These persons can also be a 
source of infection for others. Poor housing with 
inadequate facilities for personal hygiene as well [36]. 

Studies carried out by Todd et al., 2008b; Todd et al., 
2009 [37; 38] revealed that the food workers tested 
were either asymptomatic or were at the stage before 

infection shows symptoms and so were not conscious of 
their infections. The report strongly suggested that the 
hands of the food handlers are the most likely route 
through which the pathogen could be transmitted.  

Luby et al., 1998 [39] also stated that in endemic areas 
identified risk factors for typhoid fever include eating 
food prepared outside the home (e.g. ice cream, 
flavoured ice cream drinks from street vendors).  

Poor Knowledge and Illiteracy 
Knowledge is limited about many infectious diseases in 
developing countries as many diseases are still 
attributed to spiritual attacks by the common folks with 
jealousy [40]. Also, as a result of illiteracy, half-measures 
are often taken by self- medication, in order to avoid the 
unaffordable cost of modern healthcare in a situation 
where there is no health insurance cover. Olubuyide, 
1992[28] stated this often leads to mismanagement with 
unsubstantiated remedies and misplaced spiritual 
interventions. As a consequence of this, patients with 
typhoid fever often present late and so with 
complications. Delay in seeking medical care, 
misdiagnosis, and inappropriate therapy as the factors 
that may contribute to mortality from typhoid fever 
among Nigerians as stated by Olubuyide, 1992 [28]. 
Occasionally, inadequate pre-medication before seeking 
medical care often changes the expected clinical picture 
of the disease, thus also leading to misdiagnosis. 

CLINICAL MANIFESTATION 
Typhoid is characterized by high fever, chill, nausea, 
headaches, malaise and sometimes with delirium [10]. 
The other complications include intestinal hemorrhage 
or perforation, pneumonia, myocarditis, hepatitis, acute 
cholecystitis and meningitis [41]. Early small bowel 
perforation and cochleovestibular impairment as rare 
complications of typhoid fever had been also reported 
Ojo et al., 2009 [42]Other symptoms also include 
diarrhoea, abdominal pain, vomiting, myalgia, cough, 
weight loss, constipation, abdominal tenderness, 
palpable spleen, palpable liver and rose spots as stated 
by Clark et al., 2010[5]. Reports were also made 
regarding S. Typhi sepsis and rhabdomyolysis with acute 
renal failure [43] and also on ileal perforation in children 
[44]. A number of symptoms of typhoid were also 
reported by this corresponding author in his review 
article on typhoid [45&46]. 

 
CONFOUNDING AND CO-EXISTING DISEASES 
Typhoid fever typically presents with a sustained 
debilitating high fever and headache, without diarrhoea. 
Illness is milder in young children (non-specific fever). 
Humans are the only reservoir and may be healthy 
carriers. Typhoid fever typically has a low infectious 
dose (<103) and a long, highly variable incubation 
period (1 to 6 wks). It is transmitted through person-to-
person contact or faecally contaminated food and water 
[47]. 
 
This multisystemic disease has been dubbed the great 
mimicker especially in the tropical and subtropical 
environment, where several other confounding 
infections and infestations present with febrile illness. 
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Many of these febrile illnesses such as malaria, viral 
hepatitis and liver abscess, dengue fever often present in 
a similar way as typhoid fever or even co-exist with 
typhoid fever. This often leads to delay or misdiagnosis 
and subsequent increased incidence of complications 
and mortality. 
 
LABORATORY ISSUES AND FACILITIES 
The diagnosis of disease requires laboratory testing. The 
problem here is that these tools are either affected by 
the harsh tropical weather or there are no qualified 
medical personnel especially in the rural areas of Niger 
Delta to interpret test results. Above all, the lack of 
regular, or no supply of electricity to store available 
microbiological media and reagents, for the prompt 
diagnosis of the disease, is a great setback in the 
diagnosis of typhoid fever. It is very difficult to isolate 
Salmonella Typhi from urine and stool specimens in 
most developing countries. This is often due to lack of 
culture media, expertise and sometimes previous 
exposure to inadequate doses of antibiotics. Nigeria as 
well as the Niger Delta region, the Widal agglutination 
test is about the sole laboratory diagnostic tool 
employed to buttress clinical diagnosis of enteric fever 
for the purpose of directing therapeutic measures 
specifically against this malady as stated by Ibekwe et al., 
2008[6]. The major problems relating to the laboratory 
is the abuse of the Widal’s test. Some clinicians will not 
treat or suspect the disease unless the test is positive, 
while others treat with a positive result even in low 
titres for an endemic zone of typhoid fever or in the 
absence of clinical symptoms and signs. Ohanu et al., 

2003[48] showed that malaria could interfere with 
serological diagnosis of typhoid fever leading to over-
diagnosis. Typhoid fever in most developing countries is 
thus a disease of over- and under diagnosis. It would be 
wise to carry out studies of baseline value of typhoid 
agglutinins for every locality as has been done in some 
areas to know the diagnostic utility of the Widal’s test. 
Advances in diagnosis of typhoid fever with the use of 
enzyme linked immunosorbent assay are still beyond the 
reach of most developing nations [49]. A global turning 
point to typhoid fever diagnosis and management has 
been provided by polymerase chain reaction. The 
practical value of Polymerase Chain Reaction in the 
clinical specimens is the detection of S. Typhi DNA in the 
blood specimens from patients with suspected clinical 
findings but with negative cultures, as the low level of 
bacteraemia in typhoid patients can cause negative 
blood culture, particularly if the patient has been treated 
with antibiotics before cultures [50].  PCR is sensitive 
and rapid, and is a better alternative than conventional 
methods for pathogen detection. In the last decade, PCR 
has been widely researched for early diagnosis of 
typhoid fever. PCR as a diagnostic tool for detection of 
Salmonella serovar Typhi was first studied by Stuart and 
pullen, 1946[51].  But it’s only available in research 
settings and its availability as a routine diagnostic tool is 
limited because of its expensiveness. However Niger 
Delta is not an exception, since only few laboratories 
work with this diagnostic tool. A variety of tests that 
detects salmonellae has been listed in the Table 1. 
 
 

 
Table 1: List of available diagnostic tests to identify salmonellae [Khan, 2012][45] 

 

Test References 

Widal [52] 

Dot enzyme immunoassay  [53]  

Typhidot  [54]  
Tubex tests  [54]  
Latex agglutination test  [55]  
Dipstick assay  [56]  
Immunochromatographic lateral flow assay  [56]  
Real time PCR  [57]  

 
 
ANTIBIOTIC RESISTANCE 
Multi drug resistant typhoid fever are also a challenge 
worldwide and was reported by several researchers 
including Zhou and Pollard, 2010; Akinyemi et al., 
2005[9&10]. 
Resistance to chloramphenicol developed two years 
after its discovery in 1948; this phenomenon has since 
become a major challenge to contend with in the 
management of typhoid fever. However, determination 
of antimicrobial resistance patterns is often valuable for 
surveillance purposes and may be performed 
periodically to monitor the development and spread of 
antimicrobial resistance among Salmonella isolates [58]. 
Treatment with an appropriate antimicrobial agent can 
be crucial for patients with invasive Salmonella and 

typhoid infections and the susceptibilities of these 
isolates should be reported as soon as possible [59].  
In developing countries such as Nigeria, the antibiotics 
most readily available for treatment of typhoid fever are 
ampicillin, chloramphenicol and Cotrimoxazole and 
emergence of antimicrobial resistance in particular 
Multi-drug Resistance (MDR) to chloramphenicol. 
Ampicillin and Cotrimoxazole has greatly complicated 
disease management [59]. Fluoroquinolones are 
regarded as the treatment of choice for enteric fever in 
adult. However, limited access to reliable clinical 
microbiology facilities and the ready availability and 
excessive use of low cost substandard generic of 
flouroquinolones could lead to some resistant strains of 
Salmonella Typhi as stated by Crump et al., 2004[3]. In 
Zaria (Northern Part of Nigeria), anecdotal evidence 
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indicated the need to investigate the susceptibility part 
of available antibiotics as the area continued to 
experience antibiotic failure in the treatment of typhoid 
fever [60]. Resistance to antibiotics is highly prevalent in 
bacterial isolates worldwide, particularly in developing 
countries including Nigeria as reported by Ojo et al., 
2009; okeke et al., 2005[42:59]. Resistance to a number 
of antibiotics by Salmonella Typhi has become a serious 
problem as shown in the results obtained, which records 
resistance to tetracycline, oxfloxacin, ciprofloxacin, 
nitrofloxacin, cerufoxime and ampicillin. Similar 
resistance pattern had been reported by Doughari et al., 
2007[18]. Although, with resistance to other antibiotics 
(Amoxillin, Chloramphenicol and Cotrimazole) for 
clinical isolates in Adamawa state, Nigeria. Ciprofloxacin 
recorded as most sensitive drug with the findings in the 
studies reported also by Adeshina et al., 2007[60] where 
it was resistant. This could be due to development of 
resistance as a result of misuse of this antibiotic in 
disease conditions [56]. In a study carried out on 
Escherichia coli, Listeria and Salmonella isolates from 
retail meat tables in Ibadan municipal abattoir, Nigeria 
by Victoria and Tajudeen 2011][61]. Salmonella Typhi 
(60%) was higher than that of Salmonella spp. (50%). 
Salmonella Typhi was highly sensitive to amoxicillin but 
was least sensitive to a wide range of antibiotics: 
Tetracycline, ciprofloxacin, ampicillin, ofloxacin, 
cefuroxime and norfloxacin. Salmonella spp. was highly 
sensitive to gentamicin and amoxillin but was resistant 
to tetracycline, ciprofloxacin, ampicillin, ofloxacin and 
norfloxacin. Like other countries, treatment of patients 
had been based on the use of first-line antibiotics, such 
as chloramphenicol and co-trimoxazole, and the third-
generation cephalosporins. However, efficacies of some 
of these drugs have been doubtful, following the 
emergence of multidrug resistance in Salmonella strains 
[24]. Fluoroquinolones have been found to be efficacious 
both in vitro and in vivo in the treatment of severe 
Salmonella-associated illnesses, although strains with 
reduced susceptibility to ciprofloxacin among travellers 
have been reported in some parts of the globe [47]. 
However, quinolones are still regarded as the best and 
first line drugs in the management of typhoid fever. 
 
COUNTERFEIT DRUGS  
Many drugs sold in Nigeria are counterfeit and is a set-
back in the management of enteric fevers particularly in 
Niger Delta, a scenario which was observed in 2001, 
when the National Agency for Food and Drug 
Administration (NAFDAC), Nigeria, reported that 50% of 
the drugs in circulation in Nigeria are fake [62]. The 
problem of counterfeit and fake drugs no doubt has 
compounded the problem of management of typhoid 
fever, with a great potential for increased morbidity and 
mortality. This counterfeited drug phenomenon, 
however results in multi-drug resistant strains even 
when right prescription and dosage are been taking.  
 
MANAGEMENT OF TYPHOID 
Once there is an appearance of a clinical picture of 
suspected cases of typhoid, the patient should 
immediately seek the help of a well-established health 
care centre, so that the cause can be established [63]. 
This should be done before placing the patient on drugs 
and also because of report cases of multidrug resistance 

observed by several researchers, the basis of treatment 
should be based on microbiological evidence as Typhoid 
fever overlap with other febrile illnesses, such as vector-
borne malaria, dengue fever and rickettsioses as well as 
environmentally transmitted leptospirosis and 
melioidosis [64]. It is thus recommended that proper 
diagnosis be carried out before establishing cases of 
typhoid infection, sensitivity tests should inform the 
choice of drug to be administered [65&66]. 
 

CONCLUSION  
It is no news that there is problem of severe aquatic 
pollution and food contamination in the Niger Delta and 
the problem of access to safe and potable water has been 
a subject of discussion. It has clearly been established 
that, pollution of domestic water is an ongoing problem 
in most Nigerian communities, especially the 
government-ignored villages. The tragedy is seriously 
crippling human development, proper identification of 
preventive and control measures would be very useful. 
The key ways forward in this respect are the proper 
education of local people on the importance of water 
sanitation and good waste disposal methods, 
establishment of water treatment plants and good 
regulatory strategies. Adequate budgetary funding is 
therefore necessary. 
Regarding typhoid fever, adequate sanitation (proper 
disposal of human and animal faeces) with health 
education, improved water quality measures, enhanced 
hygiene techniques adequate funding are necessary. This 
could be achieved by both government and 
nongovernmental organizations and emphasis on the use 
of standard and modern techniques and tool in the 
diagnosis of typhoid fever such as using polymerase 
chain reaction in the region as well as record regarding 
this disease in other to monitor the prevalence in the 
region. All of these measures could go a long way in 
reducing the diversifying effect the disease. 
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